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Docket No.: 5271-0195PUS1 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Hideaki KA TAY AMA et al. 

International Application No.: PCT/JP2008/067757 

Application No.: NEW 

Filed: February 17, 2010 

For: BATTERY SEPARATOR AND 
NONAQUEOUSELECTROLYTEBATTERY 

Art Unit: N/ A 

Examiner: Not Yet Assigned 

PRELIMINARY AMENDMENT 

MS PCT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Il"-~TRODUCTORY COivilVIENTS 

The following preliminary amendments and remarks are respectfully submitted in 

connection with the above-identified application. 

This amendment includes: 

Amendments to the Specification begin on page 2 of this paper. 

Remarks/ Arguments begin on page 3 of this paper. 

Birch, Stewart, Kolasch & Birch, LLP JWB/sym 
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Application No.: NEW Docket No.: 5271-0195PUS1 

AMENDMENTS TO THE SPECIFICATION 

IN THE SPECIFICATION: 

Page 25 

Please amend paragraph [0101] as follows: 

[0101] [Measurement of shutdown temperature] 

The separator used in each of the nonaqueous electrolyte batteries of Examples 1 

to 4 and Comparative Examples 1 to 2 was placed in a thermostatic bath and heated by raising 

the temperature from 100°C in 5°C increments for 10 minutes, and subsequently the Gurley value 

was measured. Next, changes in the Gurley value before and after the heating of the separator in 

the thermostatic bath were determined, and a temperature at which the Gurley value was at least 

ten times larger than that before heating was defined as the shutdown temperature. The Gurley 

value was obtained by a method according to JIS P 8117 and expressed as the length of time 

(seconds) it took for 100 ml air to pass through a membrane at a pressure of 0.879 wm±0.879 

g/mm2. 

2 JWB/sym 
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Application No.: NEW Docket No.: 5271-0195PUS1 

REMARKS 

The specification has been amended to correct a minor typographical error. 

Conclusion 

Entry of the above amendments is earnestly solicited. An early and favorable first action 

on the merits is earnestly solicited. 

Should there be any outst8,_i_~ding matters that need to be resolved in the present 

application, the Examiner is respectfully requested to contact John W. Bailey (Reg. No. 32,881) 

at the telephone number of the undersigned below, to conduct an interview in an effort to 

expedite prosecution in connection with the present application. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies 

to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional 

fees required under 37.C.F.R. §§1.16 or 1.17; particularly, extension of time fees. 

Dated: February 17, 2010 Res~subi;tted, 

Bv\ //)~7 
J -

Regist tion No.: 32,881 
John~W. ailey 

BIR H, STEW ART, KO LASCH & BIRCH, LLP 
8110 Gatehouse Road 
Suite 100 East 
P.O. Box 747 
Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 

3 JWB/sym 
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PATENT COOPERATION TREATY PCT/JP2008/067757 

PCT 
NOTIFICATION CONCERNING 

SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instmctions, Section 411} 

Dale of mailing rday1month,year) 

12 December 2008 (12.12.2008) 

Applicant's or agenl's iile 1·eferencc. 

H3293-01 

lntema1ional application No. 
PCT/JP2008/067757 

lnkmaiional pubiicaiion daie (day--monthJ-ear} 

Not yet published 

Applicant 

From the INTERNATIONAL BUREAU 

To: 

IKEUCHI SATO & PARTNER PATENT 
ATTORNEYS 
26th Floor, OAP TOWER, 8-30, Tenmabashi 
1-chome, Kita-ku, Osaka-shi, Osaka 
5306026 
JAPON 

IMPORTANT NOTIFICATION 

Intemational filing date cday,111011/h )'earl 

30 September 2008 (30.09.2008) 

Priority date (day,month,year/ 

03 October 2007 (03.10.2007) 

HITACHI MAXELL, LTD. et al 

1. By means of this Fonn, which replaces any previously issued notification concerning submission or transmittal of pnonty 
documents, the applicant is hereby notified of the date of receipt by the h1ternatiom1! Bureau of the priority document(s) relating to 
aH earlier application(s) whose priority is claimed. Unless otherwise indicated by U1e letters "1--lR", in the right-hand column or by an 
asterisk appearing next to a date of receipt, the priority docmnent concerned was submitted or transmitted to the International Bureau 
in compliance wiU1 Rule 17.l(a) or (b). 

2. (l_f applicable) The letters "NR" appearing in the right-hand column denote a priority document which, on the date of mai!ino of 
.this...Fru:m, had not yet been receh·ed by the International Bureau under Rule 17.l(a) or (b). Where, under Rule 17.l(a), the 
priority document must be submitted by the applicant to the receiving Onice or the h1ternational Bureau, but the applicant fails to 
submit the priority document within the applicable time limit m1der Umt Rule, the attention of the applicant is directed to Rule 
17. l(c) which provides that no designated Office may disregard the priority claim concerned before giving the applicant an 
opportunity, upon enlry i.11to the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 

3. (If applicable)An asterisk(*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance ·with Rule 17.l(a) or (b) (the priority document was received 
alter the time limit prescribed in Rule 17. l(a) or the request to prepare and transmit the priority document was submitted to the 
receiving Office after the applicable time limit under Rule 17. l(b )). Even though the priority document was not furnished in 
compliance with Rule 17.l(a) or (b), the h1temational Bureau will nevertheless transmit a copy of the document to the designated 
Ofiices, for their consideration. h1 case such a copy is not accepted by the designated Oftice as the priority document, Rule 17.l(c) 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, upon entry 
into the national phase, to fiJmish the priority document within a time limit which is reasonable under the circumstances. 

Priority daie Priority appJimtiou No 

03 October 2007 (03.10.2007) 
21 February 2008 (21.02.2008) 

The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

FacsimileNo. +41 22 338 82 70 

2007-259575 
2008-039527 

Crnmtn,, or re0 irum) Office 
or PC'I rece,vinl! Office 

Authorized officer 

JP 
JP 

Date of receipt 
of priority donuueut 

27 November 2008 (27.11.2008) 
27 November 2008 (27.11.2008) 

Masashi Honda 
e-mail PT08.PCT@WIPO.INT 
Telephone No. +41 22 338 74 08 

Fonn PCT/IB/304 (October 2005) 
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PATENT COOPERATION TREATY WO 2009/044741 
PCT/JP2008/067757 

FIRST NOTICE INFORMING THE APPLICANT OF 
THE COMMUNICATION OF THE INTERNATIONAL 
APPLICATION (TO DESIGNATED OFFICES WHICH 

DO NOT APPLY THE 30 MONTH TIME LIMIT 
UNDER ARTICLE 22(1)) 

(PCT Rule 47.l(c)) 

Date of mailing ( day/month/year) 
07 May 2009 (07.05.2009) 

Applicant's or agent's file reference 
H3293-01 

From the INTERNATIONAL BUREAU 

To: 

IKEUCHI SATO & PARTNER PATENT ATTORNEYS 
26th Floor, OAP TOWER, 8-30, Tenrnabashi 1-chorne, 
Kita-ku, Osaka-shi, Osaka 
5306026 
JAPON 

IMPORTANT NOTICE 

International application No. 
PCT /JP2008/067757 

International filing date ( day/month/yea,) 
30 September 2008 (30.09.2008) 

Priority date (day/month/year) 
03 October 2007 (03.10.2007) 

Applicant 
HITACHI MAXELL, LTD. et al 

1. ATTENTION: For any designated Office(s), for which the time limit under Article 22(1), as in force from 1 April 2002 (30 months from 
the priority date), does apply, please see Form PCT/IB/308(Second and Supplementary Notice) (to be issued promptly after the expiration 
of 28 months from the priority date). 

2. Notice is hereby given that the following designated Office(s), for which the time limit under Article 22(1), as in force from I April 2002, 
does not apply, has/have requested that the communication of the international application, as provided for in Article 20, be effected under 
Rule 93bis.l. The International Bureau has effected that communication on the date indicated below: 
09 April 2009 (09.04.2009) 

None 

1n accordance with Rule 47.l(c-bis)(i), those Offices will accept the present notice as conclusive evidence that the communication of the 
international application has duly taken place on the date of mailing indicated above and no copy of the international application is required 
to be furnished by the applicant to the designated Office(s). 

3. The following designated Offices, for which the time limit under Article 22(1), as in force from 1 April 2002, does not apply, have not 
requested, as at the time of mailing of the present notice, that the communication of the international application be effected under Rule 
93bis.I : 

LU, TZ, UG 

1n accordance with Rule 47.l(c-bis)(ii), those Offices accept the present notice as conclusive evidence that the Contracting State for which 
that Office acts as a designated Office does not require the furnishing, under Article 22, by the applicant of a copy of the international 
application. 

4. TIME LIMITS for entry into the national phase 

For the designated Office(s) listed above, and unless a demand for international preliminary examination has been filed before the 
expiration of 19 months from the priority date (see Article 39(1)), the applicable time limit for entering the national phase will, subject to 
what is said in the folJowing paragraph, be 20 MONTHS from the priority date. 

1n practice, time limits other than the 20-month time Jimit will continue to apply, for various periods of time, in respect of certain of the 
designated Offices listed above. For regular updates on the applicable time limits (20 or 21 months, or other time limit), Office by 
Office, refer to the PCT Gazette, the PCT Newsletter and the PCT Applicant's Guide, Volume II, National Chapters, all available from 
WIPO' s Internet site, athttp://www.wipo.int/pct/en/index.html. 

It is the applicant's sole responsibility to monitor all these time limits. 

The International Bureau ofWIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. +4122338 82 70 

Form PCT/IB/308(First Notice) (January 2004) 

Authorized officer 

Masashi Honda 

e-mail: pt08.pct@wipo.int  
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Docket No.: 5271-0195PUS1 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Hideaki KA TAY AMA et al. 

Application No.: NEW 

Filed: February 17, 2010 

For: BATTERY SEPARATOR AND 
NONAQUEOUSELECTROLYTEBATTERY 

Confirmation No.: Not Yet Assigned 

Art Unit: N/ A 

Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT 

MS PCT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Applicant(s) hereby submit(s) an Information Disclosure Statement for consideration by 

the Examiner. 

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION 

The patents, publications, or other information submitted for consideration by fhe Office 

are listed on the PTO-SB08. 

II. COPIES 

cgJ a. Copies of foreign patent documents, non-patent literature and other information. 

□ b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any 

information not provided can be found in one or more of the following applications which has 

been relied upon for an earlier filing date under 35 U.S.C. § 120: 

U.S. Application No. and U.S. Filing Date 

Birch, Stewart, Kolasch & Birch, LLP JWB/sym 
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Application No.: NEW Docket No.: 5271-0195PUS1 

III. CONCISE EXPLANATION OF THE RELEVANCE 

~ a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the 

relevance of all non-English language patents, publications, or other information listed is as 

follows: A summary/abstract or full machine translation of the non-English language references 

is enclosed. 

b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE 

COMMUNICATION: An English language version of the search report or Foreign Patent 

Office communication that indicates the degree of relevance is attached. 

C. OTHER: The following additional information is provided. 

JP-2004-303474-A corresponds to US Patent Publication No. 2004/0191611-Al. 

WO-2007/066768-Al corresponds to US Patent Publication No. 2007/0264577-Al. 

JP-2007-273123-A corresponds to US Patent Publication No. 2007 /0231700-Al. 

JP-2007-157723-A corresponds to US Patent Publication No. 2007/0264577-Al. 

WO-00/79618-Al corresponds to US Patent Publication No. 2001/0005560-Al. 

Some of the references can also be found cited in the specification. 

IV. 

□ 

STATEMENT UNDER 37 C.F.R. § l.97(e) 

The undersigned hereby states that: 

a. Each item of information contained in the IDS was first cited in any 

communication from a foreign patent office in a counterpart foreign application not more than 30 

days prior to the filing of this IDS. This statement does not relate to English language 

2 JWB/sym 
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Application No.: NEW Docket No.: 5271-0195PUS1 

counterparts not listed in a communication from the foreign patent office. Such English language 

counterparts are provided to aid the Examiner's consideration of non-English items first cited in 

the communication from the foreign patent office; or 

□ b. Each item of information contained in the IDS was first cited in any 

communication from a foreign patent office in a counterpart foreign application not more than 

three months prior to the filing of this IDS. This statement does not relate to English language 

counterparts not listed in a communication from the foreign patent office. Such English 

language counterparts are provided to aid the Examiner's consideration of non-English items 

first cited in the communication from the foreign patent office; or 

□ C. No item of information contained in the IDS was cited in a communication from a 

foreign patent office in a counterpart foreign application, and, to the knowledge of the person 

signing the certification after making reasonable inquiry, no item of IDS was known to any 

individual designated in 37 C.F.R. § l.56(c) more than three months prior to the filing of the 

IDS. 

□ d. Some of the items of information in the IDS were cited in a communication from 

a foreign patent office. Such items were first cited in a communication from a foreign patent 

office in a counterpart foreign application not more than three months prior to the filing of this 

IDS. This statement does not relate to English language counte1-_parts not listed in a 

communication from the foreign patent office. Such English language counterparts are provided 

to aid the Examiner's consideration of non-English items first cited in the communication from 

the foreign patent office. As to the remaining items of information, to the knowledge of the 

person signing the certification after making reasonable inquiry, such remaining items were not 

known to any individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the 

filing of this statement. 

V. FEES 

a. This Information Disclosure Statement is being filed concurrently with the filing 

of a new patent application or Request for Continued Examination. No fee is required. 
3 JWB/sym 
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Application No.: NEW Docket No.: 5271-0195PUS1 

□ b. This Information Disclosure Statement is being filed within three months of the 

filing date of an application. No fee is required. 

□ C. This Information Disclosure Statement is being filed before the mailing date of a 

first Action on the merits. No fee is required. If a first Office Action on the merits has issued, 

please consider this IDS under 37 C.F.R. § l.97(c) and see the statement under 37 C.F.R. § 

1.97( e) above. If no statement has been made, charge our deposit account for the required fee. 

D d. This Information Disclosure Statement is being filed before the mailing date of a 

Final Office Action or before the mailing date of a Notice of Allowance (see 37 C.F.R. § 

l.97(c)(l)). 

D No statement. The fee as required by 3 7 C.F.R. § 1.17(p) is provided. 

or 

D See the above statement. No fee is required. 

D e. This Information Disclosure Statement is being filed after the mailing date of a 

Final Office Action or after the mailing date of a Notice of Allowance (see 37 C.F.R. § l.97(d)), 

see the statement above. The fee as required by 3 7 C.F .R. § 1.17 (p) is provided. 

VI. PAYMENT OF FEES 

D The required fee is listed on the attached Fee Transmittal. 

[:8J No fee is required. 

4 JWB/sym 
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Application No.: NEW Docket No.: 5271-0195PUS1 

If the Examiner has any questions concerning this IDS, please contact the undersigned. If 

it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to 

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No. 

02-2448. 

Dated: February 17, 2010 

Attachment( s ): 
[gj PTO/SB/08 
[gj 

□ cg] 

□ 
□ 

Documents 
Foreign Patent Office Communication 
Foreign Search Report 
Fee 
Other: 

Respectfully submitted, 

.----,, 

By {_/l,y- I...__ -
John 
Registr o.: 32,881 
BIRCH, STEV/ ART, KO LASCH & BIRCH, LLP 
8110 Gatehouse Road 
Suite 100 East 
P.O. Box 747 
Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 

5 JWB/syrn 
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.INTERNATIONAL SEARCH REPORT I International application No . 

PCT/JP2008/067757 
A. CLASSIFICATION OF SUBJECT MATTER 
H01M2/16(2006.0l)i, H01M4/50{2006.01)i, H01M4/52(2006.0l)i, H01M4/58 
(2006. 01) i, HOlMl0/40(2006.0l)i 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 
Minimum documentation searched (classification system followed by classification symbols) 
H01M2/16, H01M4/50, H01M4/52, H01M4/58, H0lMl0/40 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shi.nan Koho 1922-1996 Jitsuyo Sbinan Toroku Koho 1996-2008 
Koka.i Jitsuyo Shinan Koho 1971-2008 Toroku Jitsu.yo Shinan Koho 1994-2008 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category>l< Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X JP 2007-157723 A (Hitachi Maxell, Ltd.), 1-20 
21 June, 2007 (21. 06. 07), 
Example 2 
& us 2007/0264577 Al & EP 1826842 Al 
& WO 2006/062153 Al & WO 2007/066768 Al 
& CA 2586062 A & KR 10-2007-0083975 A 
& CN 101048892 A 

X JP 2006-139978 A (Hitachi Maxell, Ltd.), 1-11,13-20 
01 June, 2006 (01.06.06), 
Par. Nos. [0053] to [0054); examples 1 to 3, 
6 to 9; tables 1 to 2 
(Family: none) I 

0 Further documents are listed in the continuation of Box C. □ See patent family annex. 

* Special categories of cited documents: "T" later document published after the international filing date or priority 
"A'' document defining the general state of the art which is not considered to date and not in conflict with the application but cited to understand 

be of particular relevance the principle or theory underlying the invention 

"E" earlier application or patent but published on or after the international :filing "X'' document of particular relevance; the claimed invention cannot be 
date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document is 

"O" document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination 

"P" document published prior to the international :filing date but later than the being obvious to a person skilled in the art 

priority date claimed "&" document member of the same patent family 

Date of the actual completion ofthe international search Date of mailing of the international search report 
26 December, 2008 (26. 12. 08) 20 January, 2009 (20.01.09) 

Name and mailing address of the ISN Authorized officer 
Japanese Patent Office 

- 1'.fo Telenhone No. 
Form PCT/ISA/210 (second sheet) (April 2007)  
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INTERNATIONAL SEARCH REPORT I 
International application No. 

PCT/JP2008/067757 

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category"' 

P,X 

P,A 

P,A 

P,A 

A 

A 

Citation of document, with indication, where appropriate, of the relevant passages 

JP 2008-210541 A (Hitachi Maxell, Ltd.), 
11 September, 2008 (11.09.08), 
Par. Nos. [0076] , [0088] to [0096], [0100] to 
[0110]; examples 8 to 10, 12 to 14 
(Family: none) 

JP 2008-27634 A (Matsushita Electric 
Industrial Co., Ltd.), 
07 February, 2008 (07.02.08), 
Claims 1 to 2; Par. Nos. [0013] to [001 7) , 
[0025] 
& WO 2008/010423 Al & KR 10-2008-0021718 A 

JP ?008-12~Q96 A (Hitachi Maxell, Ltd.), 
29 May, 2008 (29.05.08), 
Claims; Par. Nos. [0017) to [0030] 
(Family: none} 

JP 2007-335294 A 
27 December, 2007 
Par. Nos. [0026] , 
(Family: none) 

(Nissan Motor Co., Ltd.), 
( 2 7. 12 . 0 7) , 
[0047] to [0051] 

JP 2006-269359 A (Mitsubishi Chemical Corp.), 
05 October, 2006 (05.10.06}, 
Par. Nos. [0041] to [0045] 
(Family: none) 

WO 00/79618 Al (Mitsubishi Electric Corp.), 
28 December, 2000 (28.12.00), 
Claims; examples 
& US 2001/0005560 Al & EP 1115166 Al 

Form PCT/ISA/210 (continuation of second sheet) (April 2007) 

Relevant to claim No. 

1-20 

1-20 

1-20 

1-20 

20 

1-20 
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PTO/SB/08b (07-09) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Papeiwork Reduction Act of 1995, no persons are required to respond to a collection of information unless ii contains a valid 0MB control number. 

Substitute for form 1449/PTO 
Complete if Known 

Application Number NEW 

INFORMATION DISCLOSURE Filing Date February 17, 2010 

STATEMENT BY APPLICANT First Named Inventor Hideaki KATAYAMA 
Art Unit N/A 

(Use as many sheets as necessary) 
Examiner Name Not Yet Assigned 

Sheet I 1 I of I 1 Attorney Docket Number 5271-0195PUS1 

U.S. PATENT DOCUMENTS 

Examiner 
Document Number Publication Date Name of Patentee or 

Pages, Columns, Lines, Where 
Cite Relevant Passages or Relevant 

Initials* No.1 Number-Kind Code2 ( if known) MM-DD-YYYY Applicant of Cited Document Figures Appear 

AA* US-2004/0191611- 09-30-2004 lmachi et al. 
A1 

AB* 
US-2007 /0264577-

11-15-2007 Katayama et al. 
A1 

AC* 
US-2007/0231700- 10-04-2007 Watanabe 
A1 

AD* 
US-2001 /0005560-

06-28-2001 Yoshida et al. 
A1 

FOREIGN PATENT DOCUMENTS 

Fore· n Patent Document Publication Pages, Columns, Lines, 
Examiner Cite Date Name of Patentee or Where Relevant 

Initials* No.1 
CountryCode3 -Number4-Kind Code5 /if known) MM-DD-YYYY Applicant of Cited Document Passages Or Relevant 1" 

Figures Appear 

BA JP-2004-296325-A 10-21-2004 ABS 
BB JP-2004-303474-A 10-28-2004 ABS 
BC JP-2006-351386-A 12-28-2-006 
BO WO-2007 /066768-A 1 06-14-2007 
BE JP-2007-273123-A 10-18-2007 
BF J P-2007-273443-A 10-18-2007 
BG JP-2007-280911-A 10-25-2007 
BH J P-2007-157723-A 06-21-2007 
Bl J P-2006-139978-A 06-01-2006 
BJ JP-2008-210541-A 09-11-2008 
BK JP-2008-27634-A 02-07-2008 
BL JP-2008-123996-A 05-29-2008 
BM J P-2007-335294-A 12-27-2007 
BN JP-2006-269359-A 10-05-2006 
BO WO-00/79618-A 1 12-28-2000 

!Examiner I 
: Sionature : 

I Date 
: Considered 

'EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. • CITE NO.: Those application(s) which are marked with an single asterisk(') next 
to the Cite No. are not supplied (under 37 CFR 1.98(a)(2)(iii)) because that application was filed after June 30, 2003 or is available in the IFW. 1 Applicant's 
unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued 
the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must 
precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if 
possible. 6 Applicant is to place a check mark here if English language Translation is attached. 

JWB/sym 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: BATTERY SEPARATOR AND NONAQUEOUS ELECTROLYTE BATTERY 

First Named Inventor/Applicant Name: Hideaki KATAYAMA 

Filer: John Wayne Bailey 

Attorney Docket Number: 5271-0195PUS1 

Filed as Large Entity 

U.S. National Stage under 35 USC 371 Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

National Stage Fee 1631 1 330 330 

Natl Stage Search Fee - Report provided 1642 1 430 430 

National Stage Exam - all other cases 1633 1 220 220 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference:  
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Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 980 
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Electronic Acknowledgement Receipt 
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Application Number: 12673961 
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First Named Inventor/Applicant Name: Hideaki KATAYAMA 

Customer Number: 02292 

Filer: John Wayne Bailey/Crystal Boyer/sym 

Filer Authorized By: John Wayne Bailey 

Attorney Docket Number: 5271-0195PUS1 

Receipt Date: 17-FEB-2010 

Filing Date: 

Time Stamp: 18:40:46 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $980 

RAM confirmation Number 6590 

Deposit Account 022448 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 

 
 

Page 19 of 946



Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

168946 

1 Specification.pdf yes 33 
ff45c01 e6a29e8e 7dca94052c4e837ee4e44 

c505 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 28 

Claims 29 32 

Abstract 33 33 

Warnings: 

Information: 

159137 

2 Oath or Declaration filed Dec.pdf no 2 
641129af0dfeddee6e7d4a92c721ff5c396c 

cfl 

Warnings: 

Information: 

1644542 

3 
Documents submitted with 371 

japanesespec.pdf 33 
Applications 

no 
b8ada4c8d503af0b52133fcecbd4fc27 ea67 

4801 

Warnings: 

Information: 

27649 

4 
Drawings-only black and white line 

drawings.pdf no 2 
drawings 

bSa 1 e 1 aa725970f4bf722222b76a2743c9f4 
48a7 

Warnings: 

Information: 

38510 

5 NPL Documents 2004296325abs.pdf no 1 
Sd 2aa5 c08ed88eb9f2 cl 9f8d4aec9d 58ed e 

ecd2 

Warnings: 

Information: 

474839 

6 Foreign Reference JP2004296325.pdf no 12 
f36181 cd62c4670bf6aeb626c61 b36ea8f20 

c4b6 

Warnings: 

Information: 

 
 

Page 20 of 946



45870 

7 NPL Documents 200430347 4abs.pdf no 1 
d99ba5e09b961 fc30ceaa5c80dce1 2a 1869 

75919 

Warnings: 

Information: 

541663 

8 Foreign Reference JP2004303474.pdf no 14 
e71 d9cb422215f1 dcc0cbc1fa746ffa7f2c3a 

8/5 

Warnings: 

Information: 

31214 

9 NPL Documents 2006351386abs.pdf no 1 
d86b24e8c165bd538523225ca31 d7 ca6ab! 

41f29 

Warnings: 

Information: 

721820 

10 Foreign Reference JP2006351386.pdf no 16 
d 1 c 16c6639c93 a0a3878285e4 7 4 2ac8f0ba( 

d952 

Warnings: 

Information: 

2928220 

11 Foreign Reference WO07066768.pdf no 58 
318a6bba3534becea354c2e28d9452123ce 

726cf 

Warnings: 

Information: 

70526 

12 NPL Documents 2007273123abs.pdf no 1 
96d 5 9f6ce8d 28083 b9c1 fe 79bcd c09dec541 

0037 

Warnings: 

Information: 

917351 

13 Foreign Reference JP2007273123.pdf no 20 
364b0908167d2890cadce0d324454 7 eb69 

ecb9bc 

Warnings: 

Information: 

29038 

14 NPL Documents 2007273443abs.pdf no 1 
7 ebaS da44 972b462 76f82 cO 72b 715 3 89d 94 

52faa 

Warnings: 

Information: 

1021960 

15 Foreign Reference JP2007273443.pdf no 21 
8af2ea69f8229f218294916dcbb9be504a 12 

e6f1 

Warnings: 

Information: 

 
 

Page 21 of 946



40878 

16 NPL Documents 2007280911 abs.pdf no 1 
e51 e2eaab996c09a891 e6334f0bc594b828 

d5562 

Warnings: 

Information: 

1927313 

17 Foreign Reference JP2007280911.pdf no 56 
72fe 7c9386bc146dd 1 a274ee89a5043b80a 

09643 

Warnings: 

Information: 

74046 

18 NPL Documents 2007157723abs.pdf no 1 
6181 d6bdb 18af25e46de 7c2cd76a509d85t 

8a269 

Warnings: 

Information: 

1148550 

19 Foreign Reference JP2007157723.pdf no 26 
ea542b8bf82d61 dc11442d50337 c8242cea 

30480 

Warnings: 

Information: 

1535699 

20 NPL Documents 2006139978translation.pdf no 23 
6f817660f45aba451ec97d920e479c3d33d 

1cdf7 

Warnings: 

Information: 

929446 

21 Foreign Reference JP2006139978.pdf no 19 
05fd85e6e213a38c7d 133d5498315827 ccd 

ff75 

Warnings: 

Information: 

1638553 

22 NPL Documents 2008210541 translation.pdf no 25 
64d7aa4a4c3bb0c95b1 e2a5fa73818ef042f 

49ac 

Warnings: 

Information: 

925437 

23 Foreign Reference JP2008210541.pdf no 23 
700b065b882a64 3b03 ee3 c30c1 e8e8c7 a08 

92cdc 

Warnings: 

Information: 

43086 

24 NPL Documents 2008027634abs.pdf no 1 
3 0b024 7f3 9a95 d c8eb9e098ea83 e 59c1 2bc 

87096 

Warnings: 

Information: 

 
 

Page 22 of 946



617163 

25 Foreign Reference JP2008027634.pdf no 16 
019b97f9aff4fdc71230d550ce004 72ca 14c5 

fd6 

Warnings: 

Information: 

34350 

26 NPL Documents 2008123996abs.pdf no 1 
cl 57b3500d4578b9692514842043c60a72f. 

c1ac8 

Warnings: 

Information: 

665319 

27 Foreign Reference JP2008123996.pdf no 15 
a972f3521 dd2c25dc281 0fccd55e2d50a 16 

e1b7 

Warnings: 

Information: 

61054 

28 NPL Documents 2007335294abs.pdf no 1 
775ea0a323c7a9cea3cf2261 d4bd4546685 

72da6 

Warnings: 

Information: 

1508471 

29 Foreign Reference JP2007335294.pdf no 31 
5 bO 7 e4b3405 590fa54a63c62 Ocd 7 5b8b0a 7 

c5db8 

Warnings: 

Information: 

32094 

30 NPL Documents 2006269359abs.pdf no 1 
3b63f8c5d65ecc4ba2414a 1 bf223d 1 d6278 

03859 

Warnings: 

Information: 

626063 

31 Foreign Reference JP2006269359.pdf no 16 
ec58e263c0f3673db94aa6c7b2c2922a4e2 

b4436 

Warnings: 

Information: 

698466 

32 Foreign Reference WO0079618.pdf no 18 
97f880e30705de38b707168d97dfe0f5dad 

5b8ce 

Warnings: 

Information: 

660125 

33 transmittal.pdf yes 16 
eed8ec630cc734de30b34b0221 b415b0bf5 

b4615 

 
 

Page 23 of 946



Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal of New Application 1 3 

Preliminary Amendment 4 4 

Specification 5 5 

Applicant Arguments/Remarks Made in an Amendment 6 6 

Documents submitted with 371 Applications 7 8 

Transmittal Letter 9 13 

NPL Documents 14 15 

Information Disclosure Statement (IDS) Filed (SB/08) 16 16 

Warnings: 

Information: 

33408 

34 Fee Worksheet (PTO-875) fee-info.pdf no 2 
0bacff55ba343d551680c5fe8b3f9e448159 

27f8 

Warnings: 

Information: 

Total Files Size (in bytes) 22020806 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

 
 

Page 24 of 946
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DESCRIPTION 

BATTERY SEPARATOR AND NONAQUEOUS ELECTROLYTE BATTERY 

Technical Field 

5 [0001] The present invention relates to a nonaqueous electrolyte battery that is safe 

from being allowed to stand at high temperatures. 

Background Art 

[0002] A nonaqueous electrolyte battery such as a lithium ion battery is 

characterized by a high energy density and thus has been widely used as a power 

10 source for portable equipment such as a portable telephone and a notebook personal 

computer. In recent years, the capacity of the nonaqueous electrolyte battery is likely 

to increase further as the performance of the portable equipment becomes higher. In 

parallel with this, it is also important to ensure safety. 

[0003] In the current nonaqueous electrolyte battery, e.g., a polyolefin microporous 

15 film with a thickness of about 20 to 30 µm is used as a separator that is interposed 

between a positive electrode and a negative electrode. However, the commonly used 

separator easily shrinks when the temperature in the battery becomes extremely high, 

and can cause a short circuit. Therefore, as a means of improving the safety of the 

nonaqueous electrolyte battery, the heat resistance of the separator may be improved. 

20 [0004] On the other hand, e.g., when the nonaqueous electrolyte battery in a charged 

state is placed in a high-temperature environment, heat can be generated from the 

positive electrode to raise the temperature in the battery further. Therefore, as a 

means of improving the safety of the nonaqueous electrolyte battery, a positive active 

material having high thermal stability also may be used. 

25 [0005] For example, Patent Documents 1 and 2 propose a nonaqueous electrolyte 

battery that uses a positive active material having high thermal stability along with a 

separator having good heat resistance. However, in the technology as disclosed in 

Patent Document 1, there is a limit to the reduction in thickness of the separator 

because a nonwoven fabric or paper is used for the separator. For example, if the 

30 separator has a thickness of 30 µm or less and an active material such as graphite is 

used for the negative electrode, a short circuit may be likely to occur. Moreover, the 

technology as disclosed in Patent Document 2 focuses only on thermal shrinkage of the 
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separator at 120°C. Thus, it is difficult to ensure the safety of the battery at 

temperatures higher than this. 

[0006] Patent Documents 3 to 7 propose a multilayer separator that includes a high 

heat-resistant layer as a technology for preventing a short circuit due to thermal 

5 shrinkage of the separator. However, the separator needs to be further improved to 

achieve the safety of the battery at even higher temperatures. 

[0007] For example, in the case of an electrode body obtained by winding the positive 

electrode and the negative electrode with the separator interposed between them, a 

short circuit can occur due to thermal shrinkage of the separator in the width direction. 

10 Thus, it is necessary to suppress the thermal shrinkage in the width direction. 

15 

[0008] Patent Document 1: JP 2004-296325A 

Patent Document 2: JP 2004-303474A 

Patent Document 3: JP 2006-351386A 

Patent Document 4: WO 2007/66768 

Patent Document 5: JP 2007-273123A 

Patent Document 6: JP 2007-273443A 

Patent Document 7: JP 2007-280911 A 

Disclosure of Invention 

[0009] Therefore, with the foregoing in mind, it is an object of the present invention 

20 to provide a battery separator that can constitute a nonaqueous electrolyte battery 

having excellent safety in a high-temperature environment, and a nonaqueous 

electrolyte battery using the battery separator. 

[0010] A battery separator of the present invention includes heat-resistant fine 

particles and a thermoplastic resin. The proportion of particles with a particle size of 

25 0.2 µm or less in the heat-resistant fine particles is 10 vol% or less and the proportion 

of particles with a particle size of 2 µm or more in the heat-resistant fine particles is 10 

vol% or less. A shutdown is effected in the range of 100°C to 150°C. 

[0011] Anonaqueous electrolyte battery of the present invention includes the 

following: a positive electrode having a positive active material capable of intercalating 

30 and deintercalating a lithium ion; a negative electrode having a negative active 

material capable of intercalating and deintercalating a lithium ion; a separator 

interposed between the positive electrode and the negative electrode; and a 
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nonaqueous electrolyte. A heat generation starting temperature of the positive 

electrode is 180"C or higher. The separator includes heat-resistant fine particles and 

a thermoplastic resin. The proportion of particles with a particle size of 0.2 µm or less 

in the heat-resistant fine particles is 10 vol% or less and the proportion of particles 

5 with a particle size of 2 µm or more in the heat-resistant fine particles is 10 vol% or 

less. The separator effects a shutdown in the range of 100°C to 150°C. 

[0012] In the nonaqueous electrolyte battery of the present invention, the heat 

generation starting temperature of the positive electrode is as high as 180°C or higher. 

This can suppress heat to be generated from the positive electrode when the battery is 

10 placed in a high-temperature environment. Moreover, the nonaqueous electrolyte 

battery uses the battery separator that includes a thermoplastic resin and 

heat-resistant fine particles containing particles with a particle size of 0.2 µm or less in 

a proportion of 10 vol% or less and particles with a particle size of 2 µm or more in a 

proportion of 10 vol% or less, and that effects a shutdown in the range of 100°C to 

15 150°C. This can reliably prevent a short circuit due to contact between the positive 

electrode and the negative electrode at high temperatures. As a result of these effects, 

it is possible to provide a nonaqueous electrolyte battery having excellent safety in a 

high-temperature environment. 

Brief Description of Drawings 

20 [0013] [FIG. 1] FIG. lA is a schematic plan view of a nonaqueous electrolyte battery 

of the present invention. FIG. lB is a schematic cross-sectional view of a nonaqueous 

electrolyte battery of the present invention. 

[FIG. 2] FIG. 2 is schematic diagram showing the appearance of a nonaqueous 

electrolyte battery of the present invention. 

25 Best Mode for Carrying Out the Invention 

[0014] The heat generation starting temperature of the positive electrode of the 

nonaqueous electrolyte battery of the present invention is 180°C or higher, and 

preferably 200°C or higher. 

[0015] In the present specification, the heat generation starting temperature of the 

30 positive electrode is determined as follows. First, a DSC curve is obtained by 

measuring the positive electrode in a charged state with a differential scanning 

calorimeter (DSC) from 30°C at a rate of temperature rise of 10°C/min in the presence 
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of a nonaqueous electrolyte used for the battery (as will be described later). In this 

DSC curve, the heat generation starting temperature indicates a temperature at an 

intersection point of two lines: one is an extension line of the base line on the high 

temperature side; and the other is a tangent to the curve of the exothermic peak on the 

5 low temperature side at a point where the curve has the maximum slope. The 

"charged state'' of the positive electrode indicates a full-charge state according to the 

battery design. Specifically, assuming that the rated charging voltage of the battery is 

V max, a constant-current and constant-voltage charge is performed in such a manner 

that the battery is charged at a constant current until the battery voltage reaches the 

10 V max, and subsequently charged at a constant voltage of V max- The battery is 

considered in the full-charge state when the current value during the constant-voltage 

charge is reduced to 1/10 of a current value (1 C) based on the rated capacity of the 

battery. 

[0016] The positive electrode of the present invention includes a current collector and 

15 a positive electrode mixture layer formed on one side or both sides of the current 

collector. The positive electrode mixture layer is composed of a positive electrode 

mixture that is obtained by mixing a positive active material, a conductive assistant, a 

binder, etc. 

[0017] To set the heat generation starting temperature of the positive electrode at 

20 180°C or higher, it is preferable to use the positive active material having good thermal 

stability and a high heat generation starting temperature. Specifically, it is 

preferable to use at least one compound selected from the following: a spinel-type 

lithium-containing complex oxide expressed as a general formula Li1+t:Mn(2-x)M1xO4 

(where M1 is at least one element selected from the group consisting of Fe, Ni, Mg, Zn, 

25 Co, Cr, Al, B, V, Si, Sn, Nb, Ta, Cu, Mo, Ti, and W, - 0.1 :St :S 0.1, and 0 :S x :S 0.6); an 

olivine-type lithium-containing complex oxide expressed as a general formula LiM2PQ4 

(where M2 is Co, Ni, Mn, or Fe); a lithium-containing complex oxide having a layered 

crystal structure expressed as a general formula Li(1-1-a)M32lMn(o.5-b)Ni(o.5-b)O2 (where M3 

is at least one element selected from the group consisting of Fe, Mg, Zn, Co, Cr, Al, B, V, 

30 Si, Sn, Nb, Ta, Cu, Mo, Ti, and W, - 0.1 <a< 0.1, and 0 :Sb :S 0.05); and a 

lithium-containing complex oxide expressed as a general formula 

Li(1+y+a:,Ni(1--y-z+o)12Mn(1-y-z-0);2M4zO2 (where M4 is at least one element selected from the 
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group consisting of Ti, Cr, Fe, Co, Cu, Zn, Al, Ge, Sn, Mg, and Zr, - 0.1 :Sy :S 0.1, - 0.05 

:Sa :S 0.05, 0 :S z < 0.45, and - 0.24 :So :S 0.6). In particular, the lithium-containing 

complex oxide expressed as the general formula Li(1+y+a)Ni(1-y-z+o)1:zMn(1--y-z-o)1:z114zO2 is 

preferred, in which 0 :Sy :S 0.05 is more preferred, 0 :S z :S 0.4 is more preferred, - 0.1 :So 

5 is more preferred, and o :S 0.24 is more preferred. 

[0018] Although only the above compounds can be used as the positive active 

material, another compound such as LiCoO2 having a low heat generation starting 

temperature may be used with the above compounds unless the heat generation 

starting temperature of the positive electrode is below 180°C. The particle size of the 

10 positive active material is preferably 0.01 to 30 µm. 

[0019] The conductive assistant of the positive electrode may be a carbon material 

such as carbon black. The binder of the positive electrode may be a fluorocarbon resin 

such as polyvinylidene fluoride (PVDF). 

[0020] The current collector of the positive electrode may be, e.g., a foil, a punched 

15 metal, a mesh, or an expanded metal, which are made of aluminum or the like. In 

general, an aluminum foil with a thickness of 10 to 30 µm can be suitably used. 

[0021] A lead portion of the positive electrode is generally provided in the following 

manner. A part of the current collector remains exposed without forming the positive 

electrode mixture layer when the positive electrode is produced, and this exposed 

20 portion can serve as the lead portion. However, the lead portion does not necessarily 

need to be integrated with the current collector from the beginning and may be 

provided by connecting an aluminum foil or the like to the current collector afterward. 

[0022] The composition of the positive electrode mixture layer of the positive 

electrode is preferably 80 to 98 mass% of the positive active material, 1 to 18 mass% of 

25 the conductive assistant, and 1 to 10 mass% of the binder. The thickness of the 

positive electrode mixture layer (per one side of the current collector) is preferably 20 to 

100 µm. 

[0023] To suppress thermal shrinkage and provide a shutdown property, it is 

preferable that the separator of the nonaqueous electrolyte battery of the present 

30 invention has a multilayer structure. Specifically, the multilayer structure includes a 

heat-resistant layer for suppressing the thermal shrinkage and isolating the positive 

electrode from the negative electrode at high temperatures and a shutdown layer for 
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ensuring the shutdown property. 

[0024] In the present specification, a shutdown is effected in such a manner that the 

resin constituting the separator is melted at a temperature not more than the thermal 

runaway (abnormal heat generation) temperature of the battery and the pores of the 

5 separator are filled with the molten resin, thereby increasing the internal resistance of 

the battery to interrupt the current. 

[0025] A temperature at which the separator effects a shutdown (i.e., a shutdown 

temperature) is preferably 100°C or higher, since if the shutdown temperature is too 

low, a shutdown is effected during the normal operation of the battery, and thus can 

10 increase the internal resistance of the battery. On the other hand, if the shutdown 

temperature of the separator is too high, the current interruption does not succeed by a 

shutdown when heat is rapidly generated due to, e.g., an internal short circuit of the 

battery. Therefore, the temperature in the battery is raised to a temperature close to 

or higher than the exothermic peak temperature of the positive active material, which 

15 may result in thermal runaway. Thus, the shutdown temperature is preferably at 

least 20°C lower than the exothermic peak temperature of the positive electrode (i.e., 

the temperature at an apex of the exothermic peak of the DSC curve that is obtained 

to determine the heat generation starting temperature, as described above), and more 

preferably 150°C or lower. 

20 [0026] The separator has a structure in which the heat-resistant layer may be either 

integrated with the shutdown layer (i.e., a single film separator) or not integrated with 

the shutdown layer. In both cases, the shutdown temperature in the present 

specification is defined as a temperature at which a Gurley value obtained by a 

method according to the Japanese Industrial Standards (JIS) P 8117 and expressed as 

25 the length of time (seconds) it takes for 100 ml air to pass through a membrane at a 

pressure of 0.879 g/mm2 is at least ten times as large as the Gurley value at room 

temperature before heating. 

[0027] The heat-resistant layer of the separator is preferably a porous layer including 

heat-resistant fine particles and a binder as components. In the present specification, 

30 the ''heat-resistant fine particles" are fine particles with a heat-resistant temperature 

of 200°C or higher, and the ''heat-resistant temperature'' is a temperature at which a 

substantial physical change such as a thermal deformation does not occur. 
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[0028] The heat-resistant fine particles are not particularly limited as long as they 

are electrochemically stable and have electrical insulation, but are preferably inorganic 

fine particles. Specific examples of the inorganic fine particles include the following: 

fine particles of inorganic oxides such as an iron oxide, silica (Si0:0, alumina (AbQ3), 

5 Ti.02, and BaT:i.Q3; fine particles of inorganic nitrides such as an aluminum nitride and 

a silicon nitride; fine particles of hardly-soluble ionic crystals such as a calcium fluoride, 

a barium fluoride, and a barium sulfate; and fine particles of covalent crystals such as 

silicon and diamond. The inorganic oxide fine particles may be fine particles of 

materials derived from the mineral resources such as boehmite, zeolite, apatite, 

10 kaoline, mullite, spinel, olivine, and mica or artificial products of these materials. 

Moreover, the inorganic fine particles may be electrically insulating particles obtained 

by covering the surface of a conductive material with a material having electrical 

insulation (e.g., any of the above inorganic oxides). Examples of the conductive 

material include conductive oxides such as a metal, Sn02, and an indium tin oxide 

15 (ITO) and carbonaceous materials such as carbon black and graphite. 

[0029] Organic fine particles also can be used as the heat-resistant fine particles. 

Specific examples of the organic fine particles include the following: fine particles of 

cross-linked polymers such as polyimide, a melamine resin, a phenol resin, 

cross-linked polymethyl methacrylate (cross-linked PMMA), cross-linked polystyrene 

20 (cross-linked PS), polydivinylbenzene (PDVB), and a benzoguanamine-formaldehyde 

condensation product; and fine particles of heat-resistant polymers such as 

thermoplastic polyimide. The organic resin constituting these organic fine particles 

may be a mixture, a modified product, a derivative, a copolymer (a random copolymer, 

an alternating copolymer, a block copolymer, or a graft copolymer), or a cross-linked 

25 product (in the case of the heat-resistant polymer) of the above polymeric materials. 

[0030] The above examples of the heat-resistant fine particles may be used 

individually or in combination of two or more. Among the above heat-resistant fine 

particles, the inorganic oxide fine particles are more suitable, and alumina, silica, and 

boehmite are even more suitable. This is because these materials have a high 

30 heat-resistant temperature as well as high electrochemical stability. 

[0031] The heat-resistant fine particles contain particles with a particle size of 0.2 µm 

or less in a proportion of 10 vol% or less and particles with a particle size of 2 µm or 
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more in a proportion of 10 vol% or less, and also have a narrow particle size 

distribution and a uniform particle size. This configuration can suppress thermal 

shrinkage of the separator at a temperature T (°C) that is close to, e.g., 10°C lower than 

the heat generation starting temperature of the positive electrode (in this case, the 

5 upper limit ofT is 200°C, and T does not exceed 200°C even if the heat generation 

starting temperature of the positive electrode is higher than 210°C). Thus, it is 

possible to prevent the electrode body from being short-circuited due to the thermal 

shrinkage of the separator in the width direction. 

[0032] To make the proportions of particles with a particle size of0.2 µm or less and 

10 particles with a particle size of 2 µm or more in the heat-resistant fine particles not 

more than 10 vol%, respectively, the particle size of the material particles may be 

controlled in the range of 0.2 to 2 µm. If the particle size of the material particles is 

too large, the material particles can be pulverized with a grinder such as a ball mill, a 

sand mill, a jet mill, or a cyclone mill to reduce the particle size. If the particle size of 

15 the material particles is too small, the particles size can be increased with a granulator 

such as mechanofusion or a spray drier. Moreover, the particles with a particle size of 

0.2 µm or less and the particles with a particle size of 2 µm or more may be filtered out 

with various types of classifiers such as a sieve, a classification cyclone, and a filter, so 

that the remaining particles are used. 

20 [0033] The thermal shrinkage ratio of the separator of the present invention is 

preferably 10% or less, and more preferably 5% or less at the temperature T. 

Specifically, the thermal shrinkage ratio of the separator in the width direction is 

preferably 10% or less at 200°C. By controlling the particle size of the heat-resistant 

fine particles, the separator with such a small thermal shrinkage ratio can be achieved 

25 even if the separator has a structure in which the heat-resistant layer is integrated 

with the shutdown layer. Thus, it is possible to sufficiently suppress the occurrence of 

a short circuit due to shrinkage of the separator when the temperature in the battery 

becomes high. The thermal shrinkage ratio is preferably as small as possible, and 

particularly preferably 0%. 

30 [0034] When the separator has a structure in which the heat-resistant layer and the 

shutdown layer are not integrated, but separated from each other, the thermal 

shrinkage ratio of the heat-resistant layer is preferably 10% or less, and more 
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preferably 5% or less at the temperature T. Specifically, the thermal shrinkage ratio 

of the heat-resistant layer in the width direction is preferably 10% or less at 200°C. In 

this case, the above thermal shrinkage ratio also can be ensured by controlling the 

particle size of the heat-resistant fine particles. Thus, it is possible to sufficiently 

5 suppress the occurrence of a short circuit due to shrinkage of the shutdown layer when 

the temperature in the battery becomes high. Needless to say, the thermal shrinkage 

ratio is preferably as small as possible, and particularly preferably 0%. 

[0035] By ensuring the above thermal shrinkage ratio, the separator can be 

maintained to have a width larger than, e.g., the width of the negative electrode at the 

10 temperature T when actually incorporated into the battery. Therefore, the occurrence 

of a short circuit can be sufficiently suppressed. 

[0036] The average particle size of the heat-resistant fine particles is in the range of 

preferably 0.3 µm, more preferably 0.4 µm, most preferably 0.5 µm to preferably 1.5 

µm, more preferably 1.2 µm, most preferably 1 µm. The average particle size of the 

15 heat-resistant fine particles can be defined as a number average particle size that is 

measured with a laser diffraction particle size analyzer (e.g., LA-920 manufactured by 

Horiba, Ltd.) by dispersing the heat-resistant fine particles in a medium, in which the 

particles are insoluble. 

[0037] The heat-resistant fine particles can have any shape such as a sphere (true 

20 sphere or substantial sphere), a rugby ball, a polyhedron, or a plate-like particle. 

However, it is more preferable that the heat-resistant fine particles are in the form of 

plate-like particles. The use of plate-like particles as the heat-resistant fine particles 

makes it easier to form a heat-resistant layer that is less susceptible to thermal 

shrinkage. Therefore, even if the separator has a structure in which the 

25 heat-resistant layer is integrated with the shutdown layer that is a porous film made 

of a thermoplastic resin, thermal shrinkage of the whole separator caused by thermal 

shrinkage of the shutdown layer can be effectively suppressed. For example, the 

thermal shrinkage ratio of the separator can be 5% or less at 165°C, which is measured 

by a method as will be described later. Although the reason the thermal shrinkage of 

30 the separator or the heat-resistant layer is easily suppressed by using the 

heat-resistant fine particles in the form of plate-like particles is not clear, it is 

considered that the plane surfaces of the individual particles are likely to be oriented in 
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the direction parallel to the plane direction of the separator, and the particles are more 

closely packed because of such orientation, thereby resisting the shrinkage. 

[0038] In the present specification, the thermal shrinkage ratios of the separator and 

the heat-resistant layer are determined in the following manner. The separator or 

5 the heat-resistant layer is cut into 3 cm x 3 cm, and then interposed between two glass 

plates, each of which has a thickness of 5 mm. This sample is allowed to stand in a 

thermostatic bath at a predetermined temperature for 1 hour and heated. 

Subsequently, dimensional changes of the sample are measured. That is, the thermal 

shrinkage ratio is defined as a ratio of decrease in the width of the separator after 

10 heating to that of the separator at room temperature before heating. When the 

thermal shrinkage ratio involves directivity, it is defined as a ratio of decrease in the 

width of the separator in the direction in which the separator shrinks the most. 

[0039] In the present invention, it is preferable that the heat-resistant layer includes 

a binder to integrate the heat-resistant layer with the shutdown layer or the electrode, 

15 or to bind the heat-resistant fine particles constituting the heat-resistant layer. 

Examples of the binder include the following: an ethylene-vinyl acetate copolymer 

(EVA having 20 to 35 mol% of a structural unit derived from vinyl acetate); an 

ethylene-acrylic acid copolymer such as an ethylene-ethyl acrylate copolymer (EEA); 

fluoro-rubber; styrene-butadiene rubber (SBR); carboxymethyl cellulose (CMC); 

20 hydroxyethyl cellulose (HEC); polyvinyl alcohol (PVA); polyvinyl butyral (PVB); 

polyvinyl pyrrolidone (PVP); poly-N-vinylacetamide; a cross-linked acrylic resin; 

polyurethane; and an epoxy resin. The above examples of the binder may be used 

individually or in combinations of two or more. 

[0040] Among the above binders, the heat-resistant resins having heat resistance at 

25 150°C or higher are suitable. In particular, highly flexible materials such as the 

ethylene-acrylic acid copolymer, the fluoro-rubber, and the SBR are more suitable. 

Specific examples of the highly flexible materials include the following: EVA, 

"EVAFLEX series (trade mane)" manufactured by DU PONT-MITSUI 

POLYCHEMICALS CO., LTD.; EVA manufactured by NIPPON UNICAR CO., LTD.; 

30 an ethylene-acrylic acid copolymer, "EVAFLEX-EEAseries (trade name)" 

manufactured by DU PONT-MITSUI POLYCHEMICALS CO., LTD.; EEA 

manufactured by NIPPON UNI CAR CO., LTD.; fluoro-rubber, "DAI-EL LATEX series 
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(trade name)" manufactured by DAIKIN INDUSTRIES, Ltd.; SBR, "TRD-2001 (trade 

name)" manufactured by JSR Corporation; and SBR, "EM-400B (trade name)" 

manufactured by ZEON CORPORATION. Moreover, the cross-linked acrylic resin 

(self-cross-linking acrylic resin) that has a low glass transition temperature is also 

5 suitable, and includes butyl acrylate as the main component and has cross-linking of 

the butyl acrylate. 

[0041] When the binder is used, it may be dissolved or emulsified in a medium 

(solvent) of a composition (slurry etc.) for forming the heat-resistant layer, as will be 

described later. 

10 [0042] The heat-resistant layer may further include a porous base material as long as 

the heat resistance is not impaired. The porous base material may be, e.g., a porous 

film made of a heat-resistant resin, or a woven or nonwoven fabric made of 

heat-resistant fibers. Examples of the constituents of the porous base material 

includes the following: cellulose and a modified product of the cellulose such as 

15 carboxymethyl cellulose; polypropylene (PP); polyesters such as polyethylene 

terephthalate (PET), polyethylene naphthalate (PEN), and polybutylene terephthalate 

(PBT); resins such as polyacrylonitrile (PAN), aramid, amide-imide, and polyimide; 

and inorganic materials (inorganic oxides) such as glass, alumina, and silica. The 

porous base material may include either one type or more than one type of these 

20 constituents. The porous base material also may include various types of additives 

(e.g., an antioxidant when the resin is used) as needed in addition to the above 

constituents. 

[0043] The content of the heat-resistant fine particles in the heat-resistant layer is 

preferably 20 vol% or more, more preferably 50 vol% or more, and further preferably 

25 80 vol% or more of the total volume of components in the heat-resistant layer. By 

increasing the content of the heat-resistant fine particles in the heat-resistant layer, 

thermal shrinkage of the heat-resistant layer or the whole separator can be favorably 

suppressed. As described above, the heat-resistant layer preferably includes a binder. 

In view of this, the preferred upper limit of the content of the heat-resistant fine 

30 particles in the heat-resistant layer is, e.g., 99 vol% of the total volume of components 

in the heat-resistant layer. If the content of the heat-resistant fine particles in the 

heat-resistant layer is too small, e.g., the content of the binder in the heat-resistant 
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layer should be increased. In such a case, however, the pores of the heat-resistant 

layer are filled with the binder, which may impair, e.g., the function of the separator. 

On the other hand, if a hole-opening agent or the like is used to provide a porous 

heat-resistant layer, the space between the heat-resistant fine particles becomes 

5 extremely large, so that the effect of suppressing thermal shrinkage may be reduced. 

[0044] The content of the binder in the heat-resistant layer is preferably 1 to 20 vol% 

of the total volume of components in the heat-resistant layer. 

[0045] When the heat-resistant layer includes the porous base material composed of 

the heat-resistant resin or the heat-resistant fibers, the content of the heat-resistant 

10 resin or the heat-resistant fibers of the porous base material in the heat-resistant layer 

is in the range of preferably 10 vol%, more preferably 30 vol% to preferably 90 vol%, 

more preferably 70 vol% of the total volume of components in the heat-resistant layer. 

[0046] The material of the shutdown layer of the separator is not particularly limited 

as long as it is a thermoplastic resin that is electrochemically stable, also stable to the 

15 nonaqueous electrolyte of the battery, and preferably able to ensure the shutdown 

temperature. In particular, polyolefin (polyethylene, polypropylene, an 

ethylene-propylene copolymer, etc.) having a softening point (melting point, glass 

transition point, etc.) of 100 to 150°C is suitable. Moreover, polyester also can be used. 

[004 7] The shutdown layer may be in any form as long as it has sufficient ionic 

20 conductance to obtain necessary battery characteristics. As the shutdown layer, 

porous films can be used, including a porous film that is formed by aggregating fine 

particles and an ion-permeable porous film (microporous film) that has many pores 

and is formed by a conventional solvent extraction method, a dry or wet drawing 

method, or the like. More specifically, a polyethylene porous film, a polypropylene 

25 porous film, a polyester porous film, etc. are suitable for the shutdown layer. 

[0048] When the shutdown layer is formed, e.g., by aggregating thermoplastic resin 

fine particles, the shutdown layer may include a binder as needed to bind the fine 

particles or to integrate the shutdown later with the heat-resistant layer or the 

electrode. The various types of binders that may be included in the heat-resistant 

30 layer also can be used for the shutdown layer. These binders may be used 

individually or in combinations of two or more. Like the heat-resistant layer, when 

the binder is used, it may be dissolved or emulsified in a medium (solvent) of a 
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composition (slurry etc.) for forming the shutdown layer, as will be described later. 

[0049] When the shutdown layer includes the binder, it is preferable that the content 

of the thermoplastic resin fine particles is 70 to 99 vol% of the total volume of 

components in the shutdown layer, and the content of the binder is 1 to 30 vol% of the 

5 total volume of components in the shutdown layer. 

[0050] Although the separator can have one heat-resistant layer and one shutdown 

layer, it may have a plurality of heat-resistant layers that are disposed, e.g., on both 

sides of the shutdown layer or a plurality of shutdown layers. However, the thickness 

of the separator increases with the number of layers, which may lead to an increase in 

10 the internal resistance or a reduction in the energy density. Therefore, the separator 

should not include too many layers, and the total number oflayers (the heat-resistant 

layer and the shutdown layer) constituting the separator is preferably five layers or 

less, and more preferably two layers. 

[0051] When the separator has a multilayer structure of the heat-resistant layer and 

15 the shutdown layer, the heat-resistant layer may be integrated with the shutdown 

layer. Alternatively, the heat-resistant layer and the shutdown layer are not 

integrated, but may be provided as independent films, or the heat-resistant layer or 

the shutdown layer may be individually integrated with the electrode. When the 

heat-resistant layer and the shutdown layer are not integrated, the separator may be 

20 configured by laminating the heat-resistant layer and the shutdown layer together in 

the nonaqueous electrolyte battery. 

[0052] In terms of isolating the positive electrode from the negative electrode more 

reliably, the thickness of the separator is preferably 6 µm or more, and more preferably 

10 µm or more. On the other hand, if the separator is too thick, the energy density of 

25 the battery may be reduced. Therefore, the thickness of the separator is preferably 50 

µm or less, and more preferably 30 µm or less. 

[0053] When the thicknesses of the shutdown layer and the heat-resistant layer of 

the separator are represented by A (µm) and B (µm), respectively, the ratio A/B of A to 

Bis in the range of preferably 1/4, more preferably 1/2 to preferably 5, more preferably 

30 4. As described above, in the separator of the present invention, even if the thickness 

ratio is increased by reducing the thickness of the heat-resistant layer, the occurrence 

of a short circuit due to thermal shrinkage of the separator can be highly suppressed in 
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the nonaqueous electrolyte battery. When the separator has a plurality of shutdown 

layers, A represents the total thickness of the plurality of shutdown layers. When the 

separator has a plurality of heat-resistant layers, B represents the total thickness of 

the plurality of heat-resistant layers. 

5 [0054] Specific values of A and B are as follows. The thickness of the shutdown 

layer (the total thickness in the case of a plurality of shutdown layers) is preferably 5 

µm to 30 µm. The thickness of the heat-resistant layer (the total thickness in the case 

of a plurality of heat-resistant layers) is in the range of preferably 1 µm, more 

preferably 2 µm, even more preferably 4 µm to preferably 20 µm, more preferably 10 

10 µm. If the shutdown layer is too thin, the shutdown property may be weakened. If 

the shutdown layer is too thick, the energy density of the battery may be reduced, and 

also the effect of suppressing thermal shrinkage of the whole separator may be 

reduced because the force of the thermal shrinkage is increased when the separator 

has a structure in which the heat-resistant layer is integrated with the shutdown layer. 

15 Moreover, if the heat-resistant layer is too thin, the function of isolating the positive 

electrode from the negative electrode at high temperatures may be reduced, and also 

the effect of suppressing thermal shrinkage of the whole separator may be reduced 

when the separator has a structure in which the heat-resistant layer is integrated with 

the shutdown layer. If the heat-resistant layer is too thick, the thickness of the whole 

20 separator is increased. 

[0055] The average pore diameter of the separator is in the range of preferably 0.01 

µm, more preferably 0.05 µm to preferably 1 µm, more preferably 0.5 µm. The 

average pore diameter of the shutdown layer is preferably 0.01 to 5 µm. The average 

pore diameter of the heat-resistant layer is preferably 0.05 to 1 µm. In the case of the 

25 battery that includes a wound electrode body obtained by winding the positive 

electrode and the negative electrode via the separator in a spiral fashion, the separator 

is bent while the electrode body is wound, and thus can cause a crack or the like in the 

heat-resistant layer. However, when the separator has the above average pore 

diameter (particularly, the shutdown layer has the above average pore diameter), even 

30 if the heat-resistant layer has a crack or the like, it is possible to prevent lithium 

dendrites from passing through the crack of the heat-resistant layer. In the case of 

the battery that includes a so-called laminated electrode body obtained by laminating 
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the positive electrode, the negative electrode, and the separator, instead of the wound 

electrode body, the average pore diameters of the separator, the shutdown layer, and 

the heat-resistant layer do not have to meet the above suitable values, but more 

preferably fall in the respective ranges. 

5 [0056] In terms of improving the ion permeability by ensuring the retention of the 

nonaqueous electrolyte, the porosity of the whole separator is preferably 30% or more 

in a dry state. On the other hand, in terms of ensuring the strength of the separator 

and preventing an internal short circuit, the porosity of the whole separator is 

preferably 70% or less in a dry state. The porosity P (%) of the separator can be 

10 calculated from the thickness of the separator, the mass per unit area of the separator, 

and the densities of the components of the separator by obtaining a summation for 

each component i with the following formula (1). 

[0057] p = 100 - (IaJpJ X (m/t) (1) 

[0058] where ai represents the ratio of a component i expressed as a mass percentage, 

15 Pi represents the density (g/cm3) of the component i, m represents the mass (g/cm2) per 

unit area of the separator, and t represents the thickness (cm) of the separator. 

[0059] In the formula (1), when m represents the mass (g/cm2) per unit area of the 

shutdown layer and t represents the thickness (cm) of the shutdown layer, the porosity 

P (%) of the shutdown layer can be determined. The porosity of the shutdown layer 

20 obtained in this manner is preferably 30 to 70%. 

[0060] In the formula (1), when m represents the mass (g/cm2) per unit area of the 

heat-resistant layer and t represents the thickness (cm) of the heat-resistant layer, the 

porosity P (%) of the heat-resistant layer also can be determined. The porosity of the 

heat-resistant layer obtained in this manner is preferably 20 to 60%. 

25 [0061] It is desirable that the separator of the present invention has an air 

permeability of 30 to 300 sec, which is indicated by the Gurley value. The Gurley 

value is obtained by a method according to JIS P 8117 and expressed as the length of 

time (seconds) it takes for 100 ml air to pass through a membrane at a pressure of 

0.879 g/mm2• If the air permeability is too large, the ion permeability can be reduced. 

30 On the other hand, if the air permeability is too small, the strength of the separator 

can be reduced. It is desirable that the strength of the separator is penetrating 

strength measured using a 1 mm diameter needle, and that the penetrating strength 
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is 50 g or more. If the penetrating strength is too small, lithium dendrite crystals 

may penetrate the separator when they are produced, thus leading to a short circuit. 

The separator having the multilayer structure as described above can ensure the air 

permeability and the penetrating strength. 

5 [0062] The separator of the present invention can be produced in the following 

manner. For example, the heat-resistant fine particles, the binder, etc. constituting 

the heat-resistant layer are dispersed in a dispersion medium, namely an organic 

solvent such as water or N-methyl-2-pyrrolidone (NMP) to prepare a slurry- or 

paste-like composition for forming the heat-resistant layer (the binder may be 

10 dissolved in the dispersion medium). This composition is applied to the surface of the 

shutdown layer and dried. 

[0063] When the shutdown layer is a microporous film made of a thermoplastic resin, 

the composition for forming the heat-resistant layer can be applied to the surface of the 

shutdown layer, e.g., by coating the surface of the microporous film with the 

15 composition using a coater or by immersing the microporous film in the composition. 

[0064] When the shutdown layer is composed of aggregated thermoplastic resin fine 

particles, the thermoplastic resin fine particles, the binder used as needed, etc. 

constituting the shutdown layer are dispersed in a dispersion medium such as water 

or an organic solvent to prepare a slurry- or paste-like composition for forming the 

20 shutdown layer (the binder may be dissolved in the dispersion medium). This 

composition is applied to a substrate and dried, so that a shutdown layer is formed 

beforehand. Subsequently, the composition for forming the heat-resistant layer can 

be applied to the surface of this shutdown layer in the same manner as the 

microporous film. The separator also can be produced in a manner contrary to the 

25 above. That is, the composition for forming the heat-resistant layer is applied to a 

substrate and dried, so that a heat-resistant layer is formed beforehand. 

Subsequently, the composition for forming the shutdown layer is applied to the surface 

of this heat-resistant layer and dried. 

[0065] The heat-resistant layer and the shutdown layer can be simultaneously 

30 formed by applying one of the compositions for forming the heat-resistant layer and 

the shutdown layer to a substrate, and then applying the other composition before the 

previously applied composition is completely dried. 
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[0066] When the heat-resistant layer includes the porous base material, the 

composition for forming the heat-resistant layer may be applied to the porous base 

material or the porous base material may be immersed in the composition, and then 

the composition is dried to form the heat-resistant layer. 

5 [0067] As described above, the heat-resistant layer and the shutdown layer are not 

necessarily integrated, but can be independent of each other and laminated together in 

the battery. Moreover, one or both of the heat-resistant layer and the shutdown layer 

may be integrated with the electrode (positive electrode or negative electrode). To 

integrate the heat-resistant layer or the shutdown layer with the electrode, e.g., the 

10 heat-resistant layer or the shutdown layer serving as an independent film can be 

laminated with the electrode, or the composition for forming the heat-resistant layer or 

the shutdown layer can be applied to the electrode, thereby forming the heat-resistant 

layer or the shutdown layer. It is preferable that the heat-resistant layer is 

integrated with the shutdown layer because a conventional manufacturing process can 

15 be used to produce a battery. 

[0068] The negative electrode of the battery of the present invention is not 

particularly limited as long as it can be used for the nonaqueous electrolyte battery. 

Examples of the negative active material include mixtures of two or more carbon 

materials capable of intercalating and deintercalating lithium such as graphite, 

20 pyrolytic carbon, coke, glassy carbon, a calcined organic polymer compound, 

mesocarbon micro beads, and a carbon fiber. Moreover, examples of the negative 

active material also include the following: alloys of Si, Sn, Ge, Bi, Sb, and In; 

compounds that can be charged/discharged at a low voltage close to lithium metal such 

as a lithium-containing nitride and a lithium-containing oxide; a lithium metal; and a 

25 Li/Ai alloy. The negative electrode may be produced in such a manner that a negative 

electrode mixture is obtained by adding the conductive assistant or the binder (e.g., 

PVDF) appropriately to the negative active material, and then formed into a compact 

(a negative electrode mixture layer) while a current collector such as a copper foil is 

used as a core material. Alternatively, foils of the above alloys or lithium metal can be 

30 used individually or in the form of a laminate with the current collector (e.g., a copper 

foil) as the negative electrode. 

[0069] When the negative electrode of the present invention includes a current 
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collector, the current collector may be, e.g., a foil, a punched metal, a mesh, or an 

expanded metal, which are made of copper, nickel, or the like. In general, a cooper foil 

is used. If the thickness of the whole negative electrode is reduced to achieve a 

battery with high energy density, the current collector of the negative electrode 

5 preferably has a thickness of 5 to 30 µm. 

[0070] A lead portion of the negative electrode is generally provided in the following 

manner. A part of the current collector remains exposed without forming the 

negative electrode mixture layer when the negative electrode is produced, and this 

exposed portion can serve as the lead portion. However, the lead portion does not 

10 necessarily need to be integrated with the current collector from the beginning and 

may be provided by connecting a copper foil or the like to the current collector 

afterward. 

[0071] The nonaqueous electrolyte of the present invention can be a nonaqueous 

electrolyte (nonaqueous electrolytic solution) produced by dissolving at least one 

15 lithium salt selected from the group consisting ofLiClQ4, LiPFG, LiBF4, LiAsFG, LiSbFG, 

LiCF38Q3, LiCF3C02, Li2C2FiS03)2, LiN(CF38002, LiC(CF3SQJ3, LiCnF2n+1S03 (2 :Sn 

:S 5), and LiN(RfDS002 (where Rfrepresents a fluoroalkyl group) in an organic solvent 

such as a dimethyl carbonate, a diethyl carbonate, a methyl ethyl carbonate, methyl 

propionate, an ethylene carbonate, a propylene carbonate, a butylene carbonate, 

20 y-butyrolactone, ethylene glycol sulfite, 1,2-dimethoxyethane, 1,3-dioxolane, 

tetrahydrofuran, 2-methyltetrahydrofuran, or diethyl ether. The concentration of the 

lithium salt in the electrolyte is preferably 0.5 to 1.5 mol/1, and more preferably 0.9 to 

1.25 mol/1. 

[0072] The nonaqueous electrolyte battery of the present invention may be in the 

25 form of a rectangular or circular cylinder and have an outer can made of steel or 

aluminum. Moreover, the nonaqueous electrolyte battery may be a soft package 

battery using a metal-deposited laminated film as an outer package. 

[0073] The electrode used in the nonaqueous electrolyte battery of the present 

invention may be in the form of a laminated electrode body obtained by laminating the 

30 positive electrode and the negative electrode via the separator of the present invention 

or in the form of a wound electrode body obtained by winding the laminated electrode 

body. In this case, since the thermal shrinkage of a conventional separator is large in 
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the width direction, the width Ws of the separator needs to be much larger than the 

width Wa of the negative electrode to prevent a short circuit at high temperatures. 

On the other hand, the thermal shrinkage of the separator of the present invention in 

the width direction can be sufficiently suppressed even if the heat-resistant layer is 

5 integrated with the shutdown layer to form the separator. Therefore, in the above 

wound electrode body, a short circuit due to contact between the positive electrode and 

the negative electrode can be prevented only by making the width Ws of the separator 

slightly larger than the width Wa of the negative electrode. 

[007 4] When the shutdown layer is made of a material having somewhat inferior 

10 resistance to oxidation such as polyolefin, it is desirable to avoid contact between the 

shutdown layer and the positive active material so as to prevent degradation of the 

separator caused by oxidation and improve the charge-discharge cycle life and the 

high-temperature storage characteristics of the battery. In particular, when the 

charging potential is 4.3 V or more, the oxidation action becomes prominent. 

15 Moreover, when the shutdown layer is located on the negative electrode side, 

particularly is brought into contact with the negative electrode mixture layer, a film of 

the thermoplastic resin of the shutdown layer is formed on the surface of the negative 

electrode mixture layer after a shutdown is effected. This can suppress a reaction 

between the air that flows into the battery, e.g., after a cleavable vent has opened (as 

20 will be described later) and the negative active material, and thus can further improve 

the safety at high temperatures. 

[0075] Hereinafter, an example of the nonaqueous electrolyte battery of the present 

invention will be described with reference to the drawings. FIG. lAis a schematic 

plan view of the nonaqueous electrolyte battery of the present invention. FIG. lB is a 

25 schematic cross-sectional view of the nonaqueous electrolyte battery of the present 

invention. FIG. 2 is a schematic diagram showing the appearance of the nonaqueous 

electrolyte battery of the present invention. 

[0076] In the battery shown in FIGS. lA, lB, and 2, a negative electrode 1 and a 

positive electrode 2 are wound via a separator 3 of the present invention in a spiral 

30 fashion, and then pressed into a flat shape, thereby providing a wound electrode body 

6. The wound electrode body 6, together with a nonaqueous electrolyte, is housed in a 

rectangular cylindrical outer can 20. For the sake of simplicity, FIG. lB does not 
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illustrate a metal foil that is a current collector of the negative electrode 1 or the 

positive electrode 2, a nonaqueous electrolyte, etc. and also does not show hatching 

that indicates the cross sections of the center of the wound electrode body 6 and the 

separator 3. 

5 [0077] The outer can 20 is made of an aluminum alloy, serves as an outer package of 

the battery, and is also used as a positive terminal. An insulator 5 made of a 

polyethylene sheet is placed at the bottom of the outer can 20. A negative electrode 

lead 8 and a positive electrode lead 7 connected to the respective ends of the negative 

electrode 1 and the positive electrode 2 are drawn from the wound electrode body 6 

10 including the negative electrode 1, the positive electrode 2, and the separator 3. A 

stainless steel terminal 11 is attached to a cover 9 via a polypropylene insulating 

packing 10. The cover 9 is made of an aluminum alloy and used to seal the opening of 

the outer can 20. A stainless steel lead plate 13 is connected to the terminal 11 via an 

insulator 12. 

15 [0078] The cover 9 is inserted in the opening of the outer can 20, and the joint 

between them is welded to seal the opening, so that the inside of the battery is 

hermetically sealed. Moreover, the cover 9 has an inlet 14 through which the 

nonaqueous electrolyte is injected. The inlet 14 is sealed with a sealing member by 

laser welding or the like. Thus, the sealing properties of the battery are ensured. 

20 For convenience, in FIGS. lA, lB, and 2, the inlet 14 includes the sealing member as 

well as itself. The cover 9 has a cleavable vent 15 as a mechanism for discharging the 

gas contained in the battery to the outside at the time the internal pressure is raised 

due to a rise in temperature or the like. 

[0079] In the nonaqueous electrolyte battery shown in FIGS. lA, lB, and 2, the 

25 positive electrode lead 7 is directly welded to the cover 9, so that the outer can 20 and 

the cover 9 can function as a positive terminal. Moreover, the negative electrode lead 

8 is welded to the lead plate 13, and thus electrically connected to the terminal 11 via 

the lead plate 13, so that the terminal 11 can function as a negative terminal. 

However, the positive and negative electrodes may be reversed depending on the 

30 material of the outer can 20 or the like. 

[0080] The nonaqueous electrolyte battery of the present invention can be used in the 

same application as that of a conventional nonaqueous electrolyte battery. 
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[0081] Next, the present invention will be described in detail by way of examples. 

However, the present invention is not limited to the following examples. 

[0082] Example 1 

< Production of positive electrode > 

5 A positive electrode mixture containing paste was prepared by mixing 90 

parts by mass ofLiC00_33Nio_3~no.33O2 (positive active material), 7 parts by mass of 

acetylene black (conductive assistant), and 3 parts by mass of PVDF (binder) 

uniformly by using NMP as a solvent. This paste was intermittently applied to both 

surfaces of a current collector (aluminum foil) with a thickness of 15 µm so that the 

10 applied length was 280 mm on the upper surface and 210 mm on the lower surface, 

which then was dried and calendered. Thus, the thicknesses of the positive electrode 

mixture layers were adjusted so that the total thickness was 150 µm. Subsequently, 

this current collector having the positive electrode mixture layers was cut into a length 

of 300 mm and a width of 43 mm, thereby producing a positive electrode. Moreover, a 

15 lead portion was formed by welding a tab to the exposed portion of the aluminum foil 

of the positive electrode. 

[0083] < Production of negative electrode > 

A negative electrode mixture containing paste was prepared by mixing 95 

parts by mass of graphite (negative active material) and 5 parts by mass of PVDF 

20 (binder) uniformly by using NMP as a solvent. This paste was intermittently applied 

to both surfaces of a current collector (copper foil) with a thickness of 10 µm so that the 

applied length was 290 mm on the upper surface and 230 mm on the lower surface, 

which then was dried and calendered. Thus, the thicknesses of the negative electrode 

mixture layers were adjusted so that the total thickness was 142 µm. Subsequently, 

25 this current collector having the negative electrode mixture layers was cut into a 

length of 300 mm and a width of 45 mm, thereby producing a negative electrode. 

Moreover, a lead portion was formed by welding a tab to the exposed portion of the 

copper foil of the negative electrode. 

[0084] < Production of separator > 

30 200 g of an emulsion of a self-cross-linking acrylic resin serving as a binder 

(with a solid content of 40 mass%) and 4000 g of water were put in a container and 

stirred at room temperature until the binder was uniformly dissolved in water. Then, 
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4000 g of a plate-like boehmite powder serving as heat-resistant fine particles (an 

average particle size: 1 µm, a proportion of particles with a particle size of 0.2 µm or 

less: 0 vol%, a proportion of particles with a particle size of 2 µm or more: 4 vol%, and 

an aspect ratio: 10) was added to this solution at four different times, and dispersed 

5 with a Disper at 2800 rpm for 5 hours, resulting in a uniform slurry. Next, the slurry 

was applied to a polyethylene microporous film (with a thickness of 16 µm, a porosity 

of 40%, an average pore diameter of 0.02 µm, and a melting point of 135°C) using a 

micro-gravure coater and dried, so that cross-links were formed by the acrylic resin. 

Thus, a separator that had a thickness of 20 µm and included a heat-resistant layer 

10 containing boehmite and a shutdown layer formed of the polyethylene microporous 

film (with a melting point of 135°C) was produced. Then, the separator was cut into a 

width of 4 7 mm and used to produce a battery. 

[0085] < Production of battery> 

The positive electrode and the negative electrode were laminated with the 

15 separator interposed between them so that the shutdown layer faced the negative 

electrode, and then wound in a spiral fashion to form a wound electrode body. Next, 

the wound electrode body was pressed into a flat shape and placed in an aluminum 

rectangular outer can with a thickness of 4 mm, a height of 50 mm, and a width of 34 

mm. Moreover, a nonaqueous electrolyte (obtained by dissolving LiPFG at a 

20 concentration of 1.2 mol/1 in a solvent containing an ethylene carbonate and an ethyl 

methyl carbonate at a volume ratio of 1 : 2) was injected, and the outer can was sealed 

in a vacuum, resulting in a nonaqueous electrolyte battery. 

[0086] Example 2 

A positive electrode was produced in the same manner as Example 1 except 

25 that the positive active material was changed to LiMn1.9Alo.1O4. 

[0087] The same slurry as that in Example 1 was applied to the surface of a PET 

nonwoven fabric (with a thickness of 15 µm and a weight of 10 g/m2) using a dip coater 

and dried, thereby providing a heat-resistant layer with a thickness of 18 µm. Then, 

a water dispersion of polyethylene fine particles (with an average particle size of 1 µm, 

30 a melting point of 125°C, and a solid content of 20 mass%) was applied to the surface of 

the heat-resistant layer using a die coater and dried, thereby providing a shutdown 

layer. Thus, a separator was produced. The thickness of the separator was 23 µm. 
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[0088] A nonaqueous electrolyte battery was produced in the same manner as 

Example 1 except that the positive electrode and the separator of this example were 

used. 

[0089] Example 3 

5 A positive electrode was produced in the same manner as Example 1 except 

that the positive active material was changed to LiFePQ4. 

[0090] Next, 600 g of an NMP solution of PVDF serving as a binder (with a solid 

content of 15 mass%) and 1000 g ofNMP were put in a container and stirred at room 

temperature until the solution was uniform. Then, 3000 g of an alumina powder 

10 serving as heat-resistant fine particles (an average particle size: 0.4 µm, a proportion of 

particles with a particle size of 0.2 µm or less: 0 vol%, and a proportion of particles with 

a particle size of2 µm or more: 0 vol%) was added to this solution at four different 

times, and dispersed with a Disper at 2800 rpm for 1 hour, resulting in a uniform 

slurry. Next, the slurry was applied to the surface of the above positive electrode 

15 using a die coater and dried, thereby providing a heat-resistant layer with a thickness 

of 4µm. 

[0091] A nonaqueous electrolyte battery was produced in the same manner as 

Example 1 except that the above positive electrode including the heat-resistant layer, 

the same negative electrode as that prepared in Example 1, and a polyethylene 

20 microporous film with a thickness of 16 µm were used, and a wound electrode body 

was formed so that the polyethylene microporous film was located between the 

heat-resistant layer of the positive electrode and the negative electrode. In this 

example, the heat-resistant layer formed on the surface of the positive electrode and 

the polyethylene microporous film (shutdown layer) corresponded to the separator. 

25 [0092] Example 4 

< Production of negative electrode > 

A negative electrode with a length of 510 mm and a width of 45 mm was 

produced in the same manner as Example 1 except that the negative electrode 

mixture containing paste was intermittently applied so that the applied length was 

30 500 mm on the upper surface and 440 mm on the lower surface. 

[0093] < Production of positive electrode> 

90 parts by mass ofLiNio.G~no_15Coo.2O2 (with a number average particle size 
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of 17 µm) and 10 parts by mass of LiCoO2 (with a number average particle size of 5 

µm) were dry-mixed, to which 20 parts by mass of an NMP solution including 10 

mass% of PVDF serving as a binder were added, and then further mixed. Next, 1 

part by mass of artificial graphite and 1 part by mass of Ketjenblack were added to 

5 this mixture as a conductive assistant and kneaded with a two-axis kneader. 

Moreover, NMP was added to adjust the viscosity of the mixture, and thus a positive 

electrode mixture containing paste was prepared. A positive electrode with a length 

of 520 mm and a width of 43 mm was produced in the same manner as Example 1 

except that the positive electrode mixture containing paste was intermittently applied 

10 so that the applied length was 500 mm on the upper surface and 425 mm on the lower 

surface. 

[0094] < Production of separator > 

A separator with a thickness of 22 µm was produced in the same manner as 

Example 1 except that 200 g of the emulsion of the self-cross-linking acrylic resin were 

15 changed to 100 g of an emulsion of SBR ( with a solid content of 40 mass%). The 

volume ratio of the heat-resistant fine particles to the heat-resistant layer of the 

separator was 91 vol%, and the porosity of the heat-resistant layer was 48%. 

[0095] < Production of battery> 

A nonaqueous electrolyte battery was produced in the same manner as 

20 Example 1 except that an aluminum rectangular outer can with a thickness of 6 mm, 

a height of 50 mm, and a width of 34 mm was used. 

[0096] Comparative Example 1 

A nonaqueous electrolyte battery was produced in the same manner as 

Example 1 except that the separator was changed to a polyethylene microporous film 

25 with a thickness of 16 µm. 

[0097] Comparative Example 2 

A nonaqueous electrolyte battery was produced in the same manner as 

Example 1 except that the positive active material was changed to LiCoO2. 

[0098] Comparative Example 3 

30 A nonaqueous electrolyte battery was produced in the same manner as 

Example 1 except that the separator was changed to a PET nonwoven fabric (with a 

thickness of 15 µm and a weight of 10 g/m2). 
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[0099] [Measurement of heat generation starting temperature of positive electrode] 

The heat generation starting temperature of the positive electrode in each of 

the nonaqueous electrolyte batteries of Examples 1 to 4 and Comparative Examples 1 

to 3 was measured using a DSC "Pyris 1" manufactured by PerkinElmer Co., Ltd. 

5 Each of the nonaqueous electrolyte batteries charged to 4.25 V was disassembled in a 

glove box having an Ar atmosphere, and the positive electrode was taken out and 

punched into a circular shape with a diameter of 3.5 mm. This positive electrode was 

weighed and then sealed in a sample pan that had a gold-plated surface and was able 

to withstand 150 atm. Next, the temperature was raised from 30 to 400°C at 

10 10°C/min, and a DSC curve was obtained. In the DSC curve, the heat generation 

starting temperature of the positive electrode indicated a temperature at an 

intersection point of two lines: one is an extension line of the base line on the high 

temperature side; and the other is a tangent to the curve of the exothermic peak on the 

low temperature side at a point where the curve has the maximum slope. Table 1 

15 shows the results. 

[0100] [Measurement of thermal shrinkage ratio at T°C] 

The separator used in each of the nonaqueous electrolyte batteries of 

Examples 1 to 4 and Comparative Examples 1 to 3 was allowed to stand in a 

thermostatic bath at T°C that was 10°C lower than the heat generation starting 

20 temperature of the positive electrode ( where the upper limit of T was 200°C) for 1 hour. 

Then, the thermal shrinkage ratio of the separator was measured by the 

above-described method. Table 1 shows the results along with T°C. 

[0101] [Measurement of shutdown temperature] 

The separator used in each of the nonaqueous electrolyte batteries of 

25 Examples 1 to 4 and Comparative Examples 1 to 2 was placed in a thermostatic bath 

and heated by raising the temperature from 100°C in 5°C increments for 10 minutes, 

and subsequently the Gurley value was measured. Next, changes in the Gurley 

value before and after the heating of the separator in the thermostatic bath were 

determined, and a temperature at which the Gurley value was at least ten times 

30 larger than that before heating was defined as the shutdown temperature. The 

Gurley value was obtained by a method according to JIS P 8117 and expressed as the 

length of time (seconds) it took for 100 ml air to pass through a membrane at a 
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pressure of0.879 g/m2• 

[0102] With respect to the separator of Example 3, the thermal shrinkage ratio and 

the change of the Gurley value were determined for each of the heat-resistant layer 

and the polyethylene microporous film used in Example 3. In this case, the 

5 heat-resistant layer was prepared in the following manner. The slurry for forming 

the heat-resistant layer was applied to a PET film, which had been subjected to a 

peeling treatment, and dried to form a heat-resistant layer. Then, this heat-resistant 

layer was removed from the PET film. Comparing the heat-resistant layer and the 

polyethylene microporous film, a smaller value of the thermal shrinkage ratios and a 

10 larger value of the changes in the Gurley value were selected as the thermal shrinkage 

ratio and the shutdown temperature of the separator of Example 3, respectively. 

[0103] Table 1 also shows the width of each of the separators after the thermal 

shrinkage at T'C in Examples 1, 2, and 4 and Comparative Examples 1 to 3, and the 

width of the heat-resistant layer after the thermal shrinkage at T'C in Example 3. 

15 [0104] TABLE 1 

Heat generation Shutdown T'C Thermal Width of separator 
starting temperature shrinkage or heat-resistant 
temperature of (oc) ratio atT'C layeratT'C 
positive electrode (%) (mm) 
(oc) 

Example 1 229 135 200 2 46.1 
Example2 200 135 190 0 47 
Example 3 229 135 200 0 47 
Example4 220 135 200 1 46.5 
Comparative 229 140 200 35 30.6 
Example 1 
Comparative 161 135 151 1 46.5 
Example2 
Comparative 229 - 200 0 47 
Example 3 

[0105] As can be seen from Table 1, the heating characteristics of all the batteries of 

Examples 1 to 4 were satisfactory. On the other hand, the battery of Comparative 

Example 1 used the separator including no heat-resistant fine particle, and therefore 

20 the thermal shrinkage ratio was 35% at T'C, and the width of the separator was 

smaller than 45 mm, which was the width of the negative electrode. In the battery of 

Comparative Example 2, the heat generation starting temperature of the positive 

electrode was below 180°C. Moreover, the battery of Comparative Example 3 used 
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the separator including no thermoplastic resin, and therefore a shutdown was not 

effected. 

[0106] [Evaluation of charge-discharge characteristics] 

The nonaqueous electrolyte batteries of Examples 1 to 4 and Comparative 

5 Examples 1 to 3 were initially charged by performing a constant-current and 

constant-voltage charge so that a constant-current charge was performed at a current 

value of 150 mA at 25°C until the voltage reached 4.2 V, and subsequently a 

constant-voltage charge was performed at a voltage of 4.2 V. The duration of the 

initial charge (i.e., the total charge time) was 12 hours. Next, a constant-current 

10 discharge was performed on these batteries at a current value of 150 mA and a final 

voltage of 3.0 V. Moreover, for each of the discharged batteries, a constant-current 

and constant-voltage charge was performed (for a duration of 2.5 hours) so that a 

constant-current charge was performed at a current value of 500 mA until the voltage 

reached 4.2 V, and subsequently a constant-voltage charge was performed at a voltage 

15 of 4.2 V. Further, a constant-current discharge was performed on these batteries at a 

current value of 500 mA and a final voltage of 3.0 V. Then, the charge/discharge 

characteristics of each of the batteries were evaluated. 

[0107] As a result of the evaluation of the charge/discharge characteristics, the 

batteries of Examples 1 to 4 and Comparative Examples 1 to 2 had good 

20 charge/discharge characteristics. However, the battery of Comparative Example 3 

caused a short circuit during the initial charge and could not be charged. Therefore, 

the subsequent evaluation of the battery of Comparative Example 3 ceased. 

[0108] [Heat test] 

For the nonaqueous electrolyte batteries of Examples 1 to 4 and Comparative 

25 Examples 1 to 2, a constant-current and constant-voltage charge was performed in 

such a manner that each of the batteries was charged at a constant current of 0.2 C 

until the voltage reached 4.25 V, and subsequently charged at a constant voltage of 

4.25 V. The duration of this constant-current and constant-voltage charge was 8 

hours. Each of the charged batteries was allowed to stand in a thermostatic bath at 

30 165°C for 3 hours, and the surface temperature of the battery was observed. Table 2 

shows the results. 

[0109] TABLE 2 
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SUiface temperature of battery after heat test 
Example 1 Noanomalv 
Example2 No anomaly 
Example 3 Noanomalv 
Example4 No anomaly 
Comparative Example 1 The temperature was raised. 
Comparative Example 2 The temperature was raised. 

[0110] As can be seen from Table 2, no anomaly was observed in the nonaqueous 

electrolyte batteries of Examples 1 to 4 during the heat test at 165°C. Accordingly, the 

batteries of Examples 1 to 4 are superior to the batteries of Comparative Examples 1 

5 to 2 in their safety when allowed to stand at high temperatures. 

[0111] The invention may be embodied in other forms without departing from the 

spirit or essential characteristics thereof. The embodiments disclosed in this 

application are to be considered in all respects as illustrative and not limiting. The 

scope of the invention is indicated by the appended claims rather than by the foregoing 

10 description, and all changes that come within the meaning and range of equivalency of 

the claims are intended to be embraced therein. 

Industrial Applicability 

[0112] As described above, the present invention can provide a battery separator that 

can constitute a nonaqueous electrolyte battery having excellent safety in a 

15 high-temperature environment, and a nonaqueous electrolyte battery using the 

battery separator. 
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CLAIMS 

1. A battery separator comprising: 

heat-resistant fine particles; and 

a thermoplastic resin, 

wherein a proportion of particles with a particle size of0.2 µm or less in the 

heat-resistant fine particles is 10 vol% or less and a proportion of particles with a 

particle size of 2 µm or more in the heat-resistant fine particles is 10 vol% or less, and 

a shutdown is effected in a range of 100°C to 150°C. 

2. The battery separator according to claim 1, wherein a thermal shrinkage ratio 

in a width direction is 10% or less at 200"C. 

3. The battery separator according to claim 1, wherein the heat-resistant fine 

15 particles along with a binder constitute a heat-resistant layer. 

4. The battery separator according to claim 1, wherein the heat-resistant fine 

particles are inorganic fine particles. 

20 5. The battery separator according to claim 4, wherein the inorganic fine 

particles are fine particles of at least one selected from the group consisting of alumina, 

silica, and boehmite. 

6. The battery separator according to claim 1, wherein the heat-resistant fine 

25 particles are plate-like particles. 

7. The battery separator according to claim 1, wherein the thermoplastic resin 

constitutes a shutdown layer. 

30 8. The battery separator according to claim 1, wherein the thermoplastic resin 

includes polyolefin. 
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9. The battery separator according to claim 1, wherein the heat-resistant fine 

particles have an average particle size of 1 µm or less. 

10. A nonaqueous electrolyte battery comprising: 

a positive electrode having a positive active material capable of intercalating 

and deintercalating a lithium ion; 

a negative electrode having a negative active material capable of intercalating 

and deintercalating a lithium ion; 

a separator interposed between the positive electrode and the negative 

10 electrode; and 

a nonaqueous electrolyte, 

wherein a heat generation starting temperature of the positive electrode is 

180°C or higher, and 

wherein the separator comprises heat-resistant fine particles and a 

15 thermoplastic resin, 

20 

25 

30 

a proportion of particles with a particle size of 0.2 µm or less in the 

heat-resistant fine particles is 10 vol% or less and a proportion of particles with a 

particle size of 2 µm or more in the heat-resistant fine particles is 10 vol% or less, and 

the separator effects a shutdown in a range of 100°C to 150°C. 

11. The nonaqueous electrolyte battery according to claim 10, wherein a thermal 

shrinkage ratio of the separator is 10% or less at a temperature T (°C) that is 10°C 

lower than the heat generation starting temperature of the positive electrode (where 

an upper limit ofT is 200°C). 

12. The nonaqueous electrolyte battery according to claim 10, wherein a width of 

the separator is larger than that of the negative electrode at a temperature T (°C) that 

is 10°C lower than the heat generation starting temperature of the positive electrode 

(where an upper limit ofT is 200°C). 

13. The nonaqueous electrolyte battery according to claim 10, wherein the positive 

active material is at least one selected from the group consisting of the following: a 
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spinel-type lithium-containing complex oxide expressed as a general formula 

Li1+t:Mn(2-x)M\Q4 (where M1 is at least one element selected from the group consisting 

of Fe, Ni, Mg, Zn, Co, Cr, Al, B, V, Si, Sn, Nb, Ta, Cu, Mo, Ti, and W, - 0.1 :St :S 0.1, and 

0 :S x :S 0.6); an olivine-type lithium-containing complex oxide expressed as a general 

5 formula LiM2PQ4 (where M2 is Co, Ni, Mn, or Fe); a lithium-containing complex oxide 

having a layered crystal structure expressed as a general formula 

Li(1+a)M32lMn(o.5-b)Ni(o.5-b)O2 (where M3 is at least one element selected from the group 

consisting of Fe, Mg, Zn, Co, Cr, Al, B, V, Si, Sn, Nb, Ta, Cu, Mo, Ti, and W, - 0.1 <a< 

0.1, and 0 :Sb :S 0.05); and a lithium-containing complex oxide expressed as a general 

10 formula Li(1+y+a)Ni(1-y-z+o)1~n(1-y-z-0);~
4zO2 (where M4 is at least one element selected 

from the group consisting of Ti, Cr, Fe, Co, Cu, Zn, Al, Ge, Sn, Mg, and Zr, - 0.1 :Sy :S 

0.1, - 0.05 :Sa :S 0.05, 0 :S z < 0.45, and - 0.24 :So :S 0.6). 

14. The nonaqueous electrolyte battery according to claim 10, wherein the 

15 heat-resistant fine particles along with a binder constitute a heat-resistant layer. 

20 

15. The nonaqueous electrolyte battery according to claim 10, wherein the 

heat-resistant fine particles are inorganic fine particles. 

16. The nonaqueous electrolyte battery according to claim 15, wherein the 

inorganic fine particles are fine particles of at least one selected from the group 

consisting of alumina, silica, and boehmite. 

17. The nonaqueous electrolyte battery according to claim 10, wherein the 

25 heat-resistant fine particles are plate-like particles. 

18. The nonaqueous electrolyte battery according to claim 10, wherein the 

thermoplastic resin constitutes a shutdown layer. 

30 19. The nonaqueous electrolyte battery according to claim 10, wherein the 

thermoplastic resin includes polyolefin. 
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20. The nonaqueous electrolyte battery according to claim 18, wherein the 

shutdown layer is located on a negative electrode side. 

 
 

Page 56 of 946



33 

ABSTRACT 

A nonaqueous electrolyte battery of the present invention includes a positive 

5 electrode having a positive active material capable of intercalating and deintercalating 

a lithium ion, a negative electrode having a negative active material capable of 

intercalating and deintercalating a lithium ion, a separator interposed between the 

positive electrode and the negative electrode, and a nonaqueous electrolyte. The heat 

generation starting temperature of the positive electrode is 180°C or higher. The 

10 separator includes heat-resistant fine particles and a thermoplastic resin. The 

proportion of particles with a particle size of 0.2 µm or less in the heat-resistant fine 

particles is 10 vol% or less and the proportion of particles with a particle size of 2 µm or 

more in the heat-resistant fine particles is 10 vol% or less. The separator effects a 

shutdown in the range of 100°C to 150°C. 
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(57) Abstract: Disclosed is a nonaqueous electrolyte 
battery comprising a positive electrode containing a positive 
electrode active material capable of absorbing/desorbing 
lithium ions, a negative electrode capable of absorb­
ing/desorbing lithium ions, a separator arranged between 
the positive electrode and the negative electrode, and a 
nonaqueous electrolyte solution. The exothermic onset 
temperature of the positive electrode is not less than 180°C, 
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thermoplastic resin. The heat-resistant fine particles contain 
particles having a diameter not more than 0.2 µ m and 
particles having a diameter not less than 2 µ m respectively 
in an amount of not more than 10% by volume. The 
separator causes a shutdown over a temperature range of not 
less than 100°C and not more than 150°C. 
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t1EtHE~~tHE~~~~/iitLkVJT0k/sbO)imf1~Ji~, 1/-Yo/t-37''7::_,,,tf:~ft~11lf;i-t0klsb 

0):,/-yo/ t-37''7::_,,,Ji ~~~T0~Jii'J~O)i?/~v~:7 ~-to:::.~7'.J~~=f 'iLv \0 

[0024J :::.:::.-c:, 1/-Yo/ t-37''7::_,,, ~r:t, ffl1t!L0)1A~IE c~m,561~HHlt0- r-C:i?/~v~:70),tJ 

fflttM m==r ~1F&li ~ '1tt@JL ~ l~lHi ~ '1t, :::_;r1 I:::. J: VJ ffl1t!L 0) P"l ~~:jl~m ~ J:: ~ ~ '1tt'i:11iE 

~JIE~-to:=.~~v \Jo 

[0025] J::!Ei?/~v~:7/:::.:t31; \t:/-Yo/ }-:7''7::_,,,;a~"'i:.C01Jm.lt (:/-yo/}-:7''7::_,,,tJm.lt) ~ L t/:t, 

{fs:T ~, 0 ~ , ffl1t!! 0) ,im m, O){~ffl a~ I :::.1/ -Yo/ t-37'' 7 / 7'.J ~ "'I:. Ct ffl1t!! 0) P"l ~~ :t~ m 7'.J ~ J:: ~ L 

tL'i5mt7'.J~&:>o:::.~7)~G, 100°c0-1:-c:&:>0:::.~7'.J~~=f 'iLv \0 'ik, i?/~v~?70):,/-y 

o/ }-:7''7::_,,,tJm.ltiJ~ rW:i T~,0~, ffl1t!!O) P"l~~m~ft t't:::.J:0~i1i}Ut561~S~/:::., 1/-Yo/ t-37'' 

7::_,,,/:::.J:0 ffl11iEJ/E~7'.J~FFl9 t:::.i'f:bi°' i:::., ffl1tl!P"1~~7'.J~, 1EtHE1t~W0)561~ e~:111m.1t1t 

ili::7)~, -thJ:VJtrW:iv\tlfil.lt'i-c: J::~L t, 1A~1E:t:::.~0mt7'.J~&:>0klsb, -tO):/-yo/}-37'' 

7/tlfil.ltf:t, 1EtHE0)561~1::°~:7tJm.lt (ITTJ~0)561~00Pirtlfil.lt0)1JIJYE/:::.J:VJ1~Gt10DS 

C BB *I/:=. :to tt 0561~ 1::° ~ :7 0) TJ[ ,¢.f. 0) tlm.lt) J: VJt 20°c 0- J:: {ft v \::_ ~ 7'.J~ ~=f 'i L<, 150°C 

0- r-c:&:>0:::.~7'.J~J: VJ ~=f 'iLv \0 

[0026] :;$:1:!J=l ~alif:t:=.:tov \t:/-Yo/ }-:7''7::_,,,tJm.lt~f:t, imt1~Ji ~:/-Yo/ }-:7''7::_,,,Ji ~7'.J~~fi{~L 

tv \oi'J~ftt', ~~HJO)i?/~v~3TO)~i'f, :toJ:u\ inft1~Ji~1/-Yo/t-37''7::_,,,Ji~7'.J~ 

~fi{~L tv \ftv \,tJ~O)i?/~v~3TO)~i'fO)v \Th/:=.:tov \tt, S :;$:I*,tJU4t UIS 

)P 8117/:=.$:JiJ1!,Lk1f1:t-c:1'J:bh, 0. 879g/mm20)fEfJr-C:100ml0)@~7'.J~ 

Hl~~i&JT0:f'J;Jjz-c:~~h0}J~ v~{l!'[7'.J~, JJ□ 1~ITTJ0)~1lm.S~/:=.:tott0}f~ v~{l!'[O) 

1 OfS: 0-l:~ftotlm.lt~v \J'bO)~Too 

[0027] J::!Ei?/~v~:7 (:::.{*oimt1~Ji ~ L t/:t, imt1~ft1~*ll--r~/~-1✓?1''~~tiffltfflt71~ L 
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t15tr~JLWJi-c:&:>0::::.~7'.J~~=ril)1 \0 ::.:=.-c:v \51inft1,Mi1J\!fc¥ft--r J ~f:t, imt1,Mlfil.lt7'.J~ 

2OO°C£J,J::0)1J\\fc¥ft--r~v \v \, 'ik 1inft1,Mlfil.ltJ ~f:t, 1~~%ftt'O)~W~"Jft~l:!~1~ 

~@::.~ftv\tlfil.lt~v \Jo 

[0028] --1::icimt1~1~i1J\\JC¥ft--r~L t/:t, ffl~{~"f:~":J(~*;EC'&:>VJ, ffl~*@rj'dl~~T01f.&*ft 

--1- -c:&:>:t11:f ti:~i~mu ~JH:tftv \7J~, ~1J1r.&*i--1- -c:&:>0::::.~7'.J~~t 'iLv \0 J!. fi~":J i~r:t, ~ 

{~j]ix, 1/lJJJ(SiO ), 7Jv~T(Al O ), TiO, BaTiO ftt'O)~,j:J~1~~1!'.&*ft--r; 
2 2 3 2 3 

~1~71v~::=.7 A, ~1~Jr-1*ftt'O)~,tJ~1~~1t.&*ft--r; 7o/1~JJ;v:,/TJ A, 7o/{~/~ 

1J 7 A, 11rrt~/~1J7 Aft t'O)JlfiHl0),1%/Jffi~1f.&*ft--r; 1/lJ:::r /, ji,1-y-=c /Fft t'O) 

#~i'ffiif,~li'ffi~1t.&*ft--rft t'7'.Jt~HfG:t100 ::::.::::. -c:, J::ic~tl~1~~1f.&*ft--rf:i, ~~ 

--? ,1}-, i?;t-7,1}-, 7 r~37,1}-, jJ ;t-1) /, A 7,1}-, 7- 1::° *Jv, ;t-1)1::''/, --? ,1}Jft t' O)®t 

~~{J!S:l *~W'ikr:t::::.;tLGO) A~~ftt'0)1f.&*ft--r'c'&:>0 ttJ:v \0 'ik, --1::ic~ 

1J1f.&*ft--r/:t, ,&~, SnO , 7-7-:'-,1/:}TJ A~{~~ (ITO) ftt'O)~ffl,~1:~1~~; jJ 
2 

~#/7''7o/:7, ;f777,,-{}-ftt'O)wz*W1Jfrftt'-c:{ftl~~h0~ffl1~l;t,;f*3-j,O)*[ij~ 

, ffl~*@rj'dl~~T01Jfj, C {ftl~:J:f, --1::ic~tl~{~~ftt') -C:1Bzti-t0:=.~t~J:VJ'i: 

~ *@rj'dl ~ t~k 'ttf ::Jft --r -c: &:>0 tt J: v \ o 

[0029] J::icimf1~1~i1f.&*ft--r (~/:t, ~1J1f.&*ft--r~ ffl v \0:=.~t C'2' 0o ~1J1f.&*ft--r0) J!. {i{ftl ~ 

L tf:t, #1J-1~F, }7~/*;J:Mm==;, 7:r./~;v*;J:Mm==;, ~tl#1JJ'f-;v}?7:71Jv~t-( 

~tiPMMA), ~tl#1J7'7v/(~tiPS), #1):}c:''::=.;v~/i?/(PDVB), ~/-:/ 

:7''7-:r~/-*;vA 71v-r'c:Fif\faif~ftt'0)~1irWJJ1--r0)1f.&*ft--r; 1~ PJm,~1:#1J-1~F 

ft t'O)imf1~'~irW:i51--r0)1f.&*ft--r; 7'.Jt~HfGhoo ::::.;t1G0)~1J1f.&*ft--r~tiffltT0~1J 

;J:M~l'H:t, J::ic{ftl~O)rW:JJ1--r1Jfj,O)f.f8i'f~, ~,~1:{i, ~~{i, #_mif{i (7/:7''A# 

_mif{i, 3tli#!l!if{i, 7''oo/Y#!l!i'f{i, :7'77}-#!l!i'ffi), ~tlf* CJ::icimt1~'~i 

[0030] J::icimt1~1~i1f.&*ft--r/:i, lft~~!R-C:{~fflL ttJ:<, 2fl0-J::~{JffflL ttJ:v\o J::ic 

imt1~'~i1t.&*ft--r0) cp-c:t, ~ti~1~~1f.&*ft--r7'.J~J: VJ~=f 'iL<, 7 ;v~T, 1/lJ JJ, ~~y 

-1}-7'.J~:i! /~~=f 'iLv \0 ::::.;tLG /:t, ffl~1~"f:~"Jft*YE'~i7'.J~ rW:i<, imt1~tlfil.ltt rW:i v \klsb-c: 
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7J~2µm0,J::O)*l[--r-O)jlji'f7'.J~-tt1-tt110{ifJ%£J, r'c'&:>VJ, *ftlt71~7J~~~<*ft--r 

1'£7'.l~-t -'S0 tv \0'b0)~ ffl v \00 ::::.;tLt:::.J: VJ, 1EtHE0)561~00PirtHlt /:=.,iliv \11fil.lt, {ftl ;:t 

r:f, IEtHE0)561~1fflPstHltJ:VJt 10°cfE:1; \tHlt: T C0c) et~ttL, TO) --1::mHi200°c~ 

L, 1EtHE0)561~00PirtHlt7'.J~210°C~~;:t0~if-c:&:>0 tt, Tl'i200°C~~;zftv \0 

J -c: 0) i? r~ v ~ 37 O),~~xJ\fa 7'.J~ :1rn mu~ :t1, i? r~ v ~ 37 0) ~i 1nPJ O),~~xJ\fa i :::.J: VJ ffltHE f* 7'.J~ 

m~T00)~1W<,,::::.~7'.J~-c:2'00 

[0032] --1::ic*ft--r-1'£7'.J~O. 2 µ m0- r ~2 µ m0,J::O)*l[--rO)jlji'f~-t:h-t:hlO{*fl%0- r 

~T0t:::.1:t, !Jr:f:Hft--rO)*ft--1-1'£~0. 2,..,__2 µ mO)il'ilttlP"l~Thli'J:v \0 !Jr:f:Hft--1-0) 

*ft--r1'£7'.J~*2'T~,0~if t:::.1:t, #~ 1v~1v, y/F~;v, :P:r.o/ }-~;v, Y-1 :70/~;vft 

t'0)~11ti1:~fft~ fflv \t~11ti1:L, *ft--r1'£~1J,~<-t:t11:fJ:<, *ft--r1'£7'.J~1J,~-t~,0~if 

l'i, j.jJ /7 :i ~:Ps/, 7'7°v~ F7,,f-y~ftt'O)J1~Jft~@':~ fflv \t*ft--1-1'£~*2'< 

T:hf:fJ:1;\o 'ik, frlil;\, 51*&Y-1:7D/, 7,1Jv?7~ftt'O)~f151*&~@':~fflv\t, 

o. 2 µ m0- rO)*ft--r:BJ:V2 µ m0,J::O)*ft--r~frliv \51/t, Jj:VJO)*ft--1-~fflv \01illi 

~ ffl v \ tt J: v \ o 

[0033] :;;-t;:561:!J=l /:=.{*0i?r~v~3l/'i, J::ictHlt: T/:::.:tott01~~YJ\fa5¥7'.J~, 10%0-r-C:&:>0::::. 

~7'.J~~t'iL<, 5 %0- r-c:&:>0::::.~7'.J~J:VJ~t'iLv \0 J:VJ J!. fi~":Jt:::.11, 200°c i:::.:tott0i? 

/~ v ~37 0) ~i1i rPJ O),~~xJ\fa 5¥~ 1 o % 0- r i:::.-t 0::::. ~ 7'.J~ ~=f 'i L v \ 0 J:: i2 inft1~ft1~*ft --1-

0) *ll --r-1'£ ~mu 1!P T 0::::. ~ I :=_J: VJ , AA .iz0: 0):/ "'r o/ }-:7'' 7 ✓Ji~ imt1~Ji ~ 7'.J~ ~ {i{~ L k ti~ 

0)1?/~v~?7-c:&)0 tt, :=_O)J:5ft1~~yj\fa5¥0)1j,~fti?/~v~?7 ~-t0::::.~7'.J~PJtm-c: 

&:> VJ, ffl1t!17'.J~ r'/'i'd1fil.~ft0 k~O)i?/~v~37 O)~JJ\fa t:::.J:0m~0)5B± ~ %51 t:::.;JrpmU-t 

0::::.~7'.J~-C:2' 00 1~~xJ\fa5¥f'i1J,~1; \f:f t'~=f 'iL<, 0% 'c'&:>0::::.~7'.J~tr~t:::.~=f 'iLv \0 

[0034] 'ik, imt1~Ji ~1/--'fo/ }-:7''7/Ji ~7'.J~~fi{~~:h i\ -t:h-t:h531J{IIfil t:=.tt=tEL tv \0i? 

/~v~:70)~i'ft:::.1:t, --1::i21Hlt :Tt:::.:tott0inft1~Ji0)1~~xJ\fa5¥7'.J~, 10%0-r-c:&:>0 

::::.~7'.J~~t'iL<, 5%0- r-c:&:>0::::.~7'.J~J:VJ~t'iLv \0 J: VJ J!. fi~":Jt:::.11, 200°c i:::.:tott0 

inft1~JiO)~i1irPJ O),~~xr,fa5¥~10%0- --ri:::.-t0::::.~7'.J~~t'iLv \0 ::::_O)~i'f t:::.t, inft1~ 

1~l1~*ll --r 0) *ll --r-1'£ ~mu 1ff'P T 0::::. ~ I :=_J: VJ , J:: ic ,~~xr,fa 5¥~ 11l{i T 0::::. ~ 7'.J~ PJ 131§ -c: &:> VJ 

, :=.:t1t:::.J: VJ, ffl1t!17'.J~ r'~'d1fil.~ft0 k~O):/"'fo/ }-:7''7/Ji O)~xr,fa/:::.J:0m~0)5B± ~% 

71/:::.;jfpmU-t0::::.~7'.J~-C:2'00 t tJ-'Slv, 1~~xr,fa5¥f'i1J,~1; \f:f t'~=f 'iL<, 0% 'c'&:>0::::.~ 
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7'.J~tr~t:::Jf 'iLv \0 

[0035J J:: i21~~xit\1if-¥~11l{i -t 0::::.~ t:::.J: VJ, J:: i2 i?/~v~:7~~~ i:::. ffl1t!! i:::.*Jid-f-i6lv tt 

~if i:::., J:: i211m.1t: T'c'O), J:: i2 i?/~v~:7 O)~i~, {ftl ;:t r:f~ tHEO)~iJ: VJt¼v \~]'[J 

/:::.r,1U~'c'2', m~0)56±~7E51!:=.;JfpftiJT0::::.~7'.J~'c'2' 00 

[0036] J::icimt1~ft1J\!fc¥ft--r0)¥~*ft--r1'£/1, ~=f'iL<110. 3 µ m0,J::, J:VJ~=f'iL<110. 4 

µ m0,J::, ~t~=f 'iL< 110. 5 µ m£J,J::'c'cb0 t, ~=f 'iL< /11. 5 µ m0, r, J:VJ~=f 'i 

L<f1l. 2 µ m0, r, ~t~=f'iL< 1 µ m0-r'c'cboo J::icimt1~ft1~*ft--r0)¥~*ft--r 

1'£11, v~y~W(!L*ftlt51~i:it ( {ftl;zf:f, HORIBAt±~"LA-920") ~fflv \, imt 

,~,~l1~*ft--r~1F&~~Lftv \~l:{it:::.71W(~'1ttiJIJYELfdtz-'-ll-~*ll--r1'£~ L tmYE-to::::. 

~ 7J~C'2' 0o 

[0037] 'ik, --1::icimt1~1~l1~*ll--r0)%~~L t/1, fi~(~fi~, ~ft~), 7:7''c:,'~#~;v 

~, ~[ijf*%~, t~~ft~\ 1; \Tt10)%~'c'cb0ttJ:v \7'.J~, t~~'c'cbo::::.~7'.J~J:VJ~=f 

'iLv \0 inft1~'~i1~*ft--r~ L tt~~*ft--1-~ fflv \0:=.~'c', ,~~xit\faLt:::. <v \inft1~Ji~tiP½ 

L~-t<ftVJ, 1~PJ?i'HltM~l"i~O)~JLWHJO):,/-yo/1':7''7/Ji~imt1~Ji~7'.J~~fi{~L 

k i'J~O)i? /~v~3T'c'cb0 tt, 1/-Yo/ 1'37''7 ✓ Ji O),~~xit\fa t:::.J:oi? /~v~37 ~f*O)'~ 

~xit\fa~~::b*~":J t:::.;JfpftiJ-to::::.~7'.J~'c'2' 00 {ftl ;:t r:f, 1~.iz0:T01f1:tt:::.J: VJ?JIJYE~:ho 16 5 

°C'c'O)"f?/~v~?7 O),~~xit\fa5-¥~5 %0- r ~-to::::.~7'.J~C'2' 0o t~~O)imf1~1~i1~*ll--r~ 

fflv \k~if t:=., i?/~v~3T~imt1~Ji0)1~~xit\faO);jfpftiJ7'.J~~£ t:=.fto:f!l[S:l i:::..r:) 1; \t/1 

l:IJ=l11l'c'l1ftv \7'.J~, *ft--rO)-'-ll-t~rnJ7'.J~i?/~v~37 0) [ij1f fPl t:::.-'-ll-frt:=.fto fPJ2' t:::.jlljcfPl L~ 

-t<, iPiPojlljcfPl t:::.J: 0 t*ft--1- fR1 ±7'.J~J: VJW t:::.31EtJ'!~:h, :=.:t1t:::.J: VJ~xit\fatc~-1-t0:t~ 

m~L t{1=:fflT0klsb'c'cb0~ttYE~h00 

[0038J :;;t;:l:IJ=l*a!ir'c'v \5'f?/~v~37:toJ:Vimt1~Ji0)1~~xit\fa5-¥11, i?/~v~37'ikf1imt1~Ji 

~3cm X 3cm(:=.~WrL, ~d-f-5mm0)2,t5tO)jf77't~(:::.;f'~!vft~J'[j'c', fiJTYE0)1Jm.lt 

O)ts1Jm.tffcp/:::.1S~FF19»)(il:L tJJD1~Lfd~O),t{:t~{~J:VJ:s:ftl5bG:t100 -tft:bi:::i, JJD1~ 

j'ffJ0)~1lfil.S~O)i?/~v~?70)~j;,t{t/::.5<;fT0JJ□ 1~1~0)~j;,t{tO)f~,yO)j1jif~1~~Xit\fa 

5-¥~ L, ,~~xit\fa5-¥t:::.1f fPl'~i7'.J~cb0~if11, ~t~xit\fa7'.J~::k2'<ft01f fPJ'c'O)~i--;-f1:tO) 

f~,y O)j1Jif ~1~~xit\fa 5-¥~T 00 

[0039] :;$:561:!J=l 'c'/1, imt1~Ji ~1/-Yo/ }-:7''7/Ji~fflt_i!E~~fi{~Lk VJ, imt1~Ji ~tiP½To 
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imt1,M1JJ\!fc¥ft --r fRJ ± ~i'ffi lf T 0 k 15b I:=., imt1~Ji I:::. /:JJ ~-1 / 3"'' ~15 ~~ --tt 0::::. ~ 7'.J~ ~=f'i 

l_); \0 /~-1✓ 3"''~ Lt /1, {ftl ;:t /:f' :c 7 v/-~f~l:''::=.;v#!lt&Ht (EV A, ~'J:~1::''::=. 

JvS=l *O),tJ~~{l[7'.J~20,..,__35-=c 1v%0)'b0)), :c'f-v/-:c'f-1v7 Y1Jv~ 1'#!1t&f 

f* (EEA) ftt'O):c'f-v/-7 :71JJv~#!lt&Hi, /o/**::fA, 7'7v/-7''3":}:c 

/::fA (SBR)' jJ;v#::¥-:/}T Jvi?Jvo~ 7' (CMC)' 1::FD::¥-:/:CT Jvi?Jvo~ 7' (H 

EC) , #1) 1::''::=.;v7 Jv::I ~ Jv (PV A) , #1) l:''::=.;v7''77~ Jv (PVB) , #1) 1::''::=.;v 1::°D 1J 

F/ (PVP), #lJN -1::''::=.;v7i? 1' 7~F, ~tl7 :71J ;v;J:ir-tm==;, #1J?v7'/, :c#::¥-:/tlr-t 

m==;ftt'7'.J~fflv\Ghoo :=.ttG0)/~-1/3"''/1, lft~Mn:{~fflL ttJ:<, 2ft0-J::~{Jf 

ffl L ttJ:v \0 

[0040] J:: ic/~-1/ 3"'' 0) cp-r:t, 150°C0-J:: 0) imt1~ft~ ~T 0 imt1~;J:M~l'=r7'.J~ ff 'iL<, tr~/:::., 

:c'f-v/-7 :71JJv~#!lt&Hi, /o/**::fA, SBRftt'O)*'~'~iO)rWJ v \;t,;ffj,7'.J~J:VJ 

~=f 'iLv \0 :=.ttGO) J!. {i{ftl~ L t/1, ~ #-r':i#/#l)Jr~jJ Jvt±~O)EV A":c/~7v 

o/:77':/lJ~ 7-:' (lm~r:iqS) ", S :;$:.:i::=.jJ~t±~O)EVA, ~ #-r':i#/#l)Jr~jJ;vt± 

~O):c'f-v/-7 :71JJv~#!lt&Hi":c/~7Vo/:77'- EEA:/lJ~ 7-:' (]m~pqS) ", S 

:;$:.:i::=.jJ~t±~O)EEA, 3"'',1::¥-/I*t±~0)7o/*::fA ":7'',,-(:c;v7To/:7 7':/lJ ~ 7-:' 

(lm~r:iqS) ", JSRt±~O)SBR"TRD-2001 (lm~r:iqS) ", S :;$:it::,i---/t±~O)SBR"E 

M -400B (lm~r:iqS) "ftt'7'.Jt~HfGhoo 'ik, 7 Y1J;v~7,,T ;v~3::fflG71~ L, :=.tt 

~~tlLtdl~~~T0fftjf7;:z_fi~1Jm.ltO)~,tl7:11J;v;J:M~l'=r C § c~tl~7:11J;v 

;J:M~l'=r) t~=f 'iLv \0 

coo41J --1::ic/~-1✓ 3"''~f~ffl -to~if t:::.11, 1~.iz0:-t0 inft1~Ji%ffltffl*Jifflt~ (7-71J ~ft t') 

O)~_t{i 0?&~,l) t:::.f?&~~~{t 07'.J~, 'ik/171W(~--ttk:r::. '"? ;v:Ps /0)%ft~-C: ffl v \h/:f J: 

v \ 
0 

[0042] 'ik, --1::icimt1~Ji 1:::.11, -t:"O) imt1~1~l~fflft:bftv \~N:VJ, ~JLJIJ1:£;t,;f~ ]~J:::.15 lsb 

ttJ:v \0 ~JLWJ1:£;t,t ~ L t/1, imt1~'~i;J:M~l'=r-r:%fflt~hk~JLWHJ, 'ikf1imt1~ 

'~i*~*l-r:% fflt~ h tdi~ ~ 7F*l~f t t'7'.Jt~Hf G hoo ~JLW1~l£;t,t O),fJfflt;t,;f fj, ~ L 

t/1, {ftl;:tf:f, i?;vo~ 7-, i?;vo~ 7-~fflt{i (}J;v#::¥-:/}T Jvi?;vo~ 7-ftt'), # 

1J7°01::°v/ (PP), #lJ:r::.7--r ;v[#1J:r::.'f-v/-rv7 3"v~ 1' (PET), #1J:r::.'f-v/T 

73"v~ 1' (PEN), #1)7''7v/-rv7?7v~ 1' (PBT) ftt'J, #1J7:71JD::=.1'1J;v(PA 
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N), 77~F, 7~F-1~F, ~1J-1~Fftt'O);J1r-tm==;;jf7;:z_, 71v~T, :/1JJJftt'0)~1J1,;f 

fr (~11~1~~) ; ftt'7'.J~~tfGhoo ~JLWJllHJl~f:t, :::.;r1GO)tJmUJfj,O)lflO) 

d-f-~ fflv \ttJ:<, 2ftD-J::~{Jf ffl L ttJ:v \0 'ik, tiffltfflt51~ Lt' 1:ictlfflt1Jfj, 

O)fi:l1t~, !12:,~i~r,tc t~ftz~JJ□*u c 1fu;:t1:t, ;1:ru-m==r-c:&:>0~if1~11~1~iw1r.*utit') ~ 

15~L tv \tti'J:bftv \0 

coo43J 1:i2rnft1~Ji t~:}3tt0inft1~,~i1~*ft-r0) ~r:t, inft1~JiO)i'Jffltfflt510)~fifJcp, 201i 

fl%D-J:: C'&:>0:::.~7'.J~ff 'iL<, 5o{ifJ%D-J:: C'&:>0:::.~7'.J~J: VJ ff 'iL<, 8o{ifJ%D­

J::-c:&:>0:::.~7'.J~:i! (~~=f 'iLv \0 inft1~Ji cp O)inff1~'~i1~*ft-r~ 1:icO)J:5 t~rWJ15~ ~~ 

-t 0:::. ~ -c:, inft1~Ji 0) ,~~xJ\fa5?i? / ~ v ~ 37 ~f* O),~~xJ\fa ~ & ~=ti ~:1:.rn mu-t 0:::. ~ 7'.J~ -c: 

2' 00 'ik, AA.iz0:0),im VJ, imt1~Ji /~f:i/~-1/ 37''~15~~--tt 0:=.~7'.J~~=f 'iL<, :=_O)J:5ft 

l!,¢.i:;6~G, imt1~Ji /~:}3 tto imt1~'~i1~*ft-r0) ~ O)~=f.iMIJ::~N:{l!'H:i, {ftl ;:t /:f, imt1~Ji 0) 

tiffltfflt710)~{ifJcp, 99{ifJ% 'c'&:>0o imt1~Ji (~:}3ftoimt1~1~i1~*1L-r0) ~7J~,Yft 

T~,0~, {ftl;:tf:f, imt1~Ji cp0)/~-1/37''~~~<-t0!12:,~7'.J~"'tC07'.J~, -tO)~i'ft~f:t 

imt1~JiO)@JL7'.J~/~-1/:7''/~J:0 tj:JI!./sbGh tL'iv \, {ftl;:tf:fi?/~v~:7 ~ L tO),fJfm 

7'.J~fflft:bho!1t7'.J~&:>VJ, 'ik, IJlHL*IJftt'~fflv \t~JLW{~Lk~i'fl~f:t, imt1~'~i1~ 

*ll-r IRJ ±0) FFl9~~7J~*2'<ftVJ-t~'t, ,~~xJ\fa~;jfpftlJT0~::b*7'.J~{E; rT0!1t7'.J~&:>0o 

[oo44J 'ik, 1:i2rnft1~Ji er 0)/~-1/37''~1:t, inft1~JiO)i'Jffltfflt510)~fifJcp, 1,..,__201ifJ 

% 'c'&:>0:::.~7'.J~~=f 'iLv \0 

[ 0045] !! I~, J:: ic imt1~Ji !~, AA .iz0: 0) imt1~'~i;J:M ~l'=r5? imt1~'~i*~*l-C:tifflt~ h k ~JLW ~J,t 

~15'i--tt o~if (~/:t, imt1~Ji cp (~:}3 ft 0 J:: ic~JLW JHJ~tiffltT 0 imt1~1~l;J:M~l'=r5? 

inft1~'~i*~*l0) ~r:t, inft1~JiO)i'Jffltfflt510)~fifJcp, 101ifJ%D-J::-c:&:>0:::.~7'.J~~=t 

'iL<, 3ofifJ%D-J::-c:&:>0:::.~7'.J~J:VJ~=t'iL<, 'ik, gofifJ%D- r-c:&:>0:::.~7'.J~~=t 

'iL<, 7ofifJ%D- r-c:&:>0:::.~7'.J~J:VJ~=t'iLv \0 

[0046] 1:ic"f?/~v~:7 (~{*01/-Yo/ }-:7''7/Ji~tiffltT01Jfj,~ L t/:t, ffl~{~~~":H~* 

YE-c:, ;6 v:) ffl1t!! 0) ~T 01F 1k ffl~~111Z i c~-1 Lt* YE-c: &:> VJ , ~=f 'i L < r:t AA .iz0: 0) 1/ -Yo/ t­

:7'' 7 /1Hlt ~ 111 {i L1~o1~ PJ?i'Hl;J:M~!'=r'c'&:>t1f:ftr~i~mu~N:r:tftv \0 cp-c:t, it¢.i:, jf7 

7-fi~,¢.i:ft t'O)lji,X{~,¢.i:7'.J~ 100,..,__ 150°C-C:&:>0~1J%v7 -1/ (~lJ:c '-f-v/, ~1J7°D1::° 

v/, :c'-f-v/-7°01::°v/#J'l!if{iftt') 7'.J~~=f 'iLv \0 'ik, ~1J:c7--r ;vt{~ffl-C:2' 
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0o 

[004 7] J:Jl"c:/-Yo/ }-ji7/Ji0)%J'[J~ L t/:t, !12'.,~ftffl1t!!tr~ft7'.Jq~G:t10fttt0),,,(::,i---/{ii 

~lt~~L tv \;h/:f t'O)J:5ft%f[J-c:tJ:v \7)~, ~JLWHJ, J: VJ J! fi~"J(~/:t, 1~*ft-r 

7'.J~#:~ Lk%J'[JO)~JLWHJ~, 1JE*0)1?&*1Jtrn t±:!1t, ~A'ikl:t1m!:i:l~Ji{$1tftt'/~ 

J:VJ%fflt~:hk:.fL~~JX~T0-1%/~i@HiO)~JLWHJ (1~~JL7 ~ ;vA) ftt'7'.J~{~ 

ffl-C:2'00 J:VJJ! fi~"Jt~f:t, ~lJ:r::.'f-v/~JLWHJ, ~1J7°01::°v/~JLWHJ, ~lJ:c;:z_ 

T ;v~JLWHJftt'7'.J~, 1/-Yo/ t-3i?/Ji~ L t~=f.iMI-C:&:>00 

[0048] --1::ic1/-Yo/ }-ji7/}i7'.J~, {ftl;zf:f1~ PJ?i'Hl;J1r-tm==r0)1~*ll-r~#:~ L t%ffltLk'bO)'c' 

&:>0~~/~f:t, !12:,~/~J;tCt, 7'.J~7'.J~01~*ft-rfRJ±~;'ffilfLkVJ, 1/-Yo/t-3i?/Ji~imt 

1~Ji~ffltHE~~fi{~Tokl5b (~, 1/-Yo/ }-ji7/Jj (~/~,1/;i~15~~--ttttJ:v \0 /~ 

-1/!f~ L t/:t, imt1~Ji 1~15~~--tt1~0'b0)~ L t{ftl~Lk~ft/~-1/!f~fRJCt0)7'.J~ 

{~ffl-C:2', ::::.;tLG~lft~Mr-c: fflv \ttJ:<, 2ft0-J::~{Jf ffl L ttJ:v \0 'ik, /~-1✓ 

!l~{~ffl To~(~/:t, imt1~Ji O)~~ ~ fRJtmt~, 1~Jl0:T01/-Yo/ }-!l?/ Ji%ffltffl*Jifflt 

~ (7-71) ~ftt') O)~_t{i 0?&~,l) 1~1F&~~~'tt::S7'.J~, 'ikf:t51Wc~--ttk:r::. '"? ;v:Ps/0)% 

f[J-c: ffl v \ t1 /:f J: v \o 

[0049] J::ic1/-Yo/ t-3i?/Ji /~/~-1/3i~{~ffl-t::S~~i~l:t, 1~ PJ?i'HltM~!'=r0)1~*ft-rO) ~ 

~, 1/-Yo/ }-ji7/JjO),fJffltfflt710)~{iflf cp, 70,..,__99{iflf%~ L, /~,1/,!/'0) ~~, 

1/-Yo/ }-!l7/JjO),fJffltfflt710)~{*flcp' 1,--,__3o{ifJ%~-t0::::.~7'.J~~=f 'iLv \0 

[oo5oJ --1::ici?/~v~:71:t, inft1~Ji~1/-Yo/t-37''7/Ji~~, -t:h-t':hllii".r:)~L tv\ttJ: 

v \7'.)~, {ftl;z/:f, 1/-Yo/ }-:7''7/JjO) FrfiJrnj/~imt1~Ji~jlljc@':Toft t'inft1~Ji~fiJ!z~L t 

v \kVJ, 'ik, 1/-Yo/ }-:7''7/Ji~fiJ!z~L tv \ttJ:v \0 kttL, Jifjz~~~-t:=.~-c: 

i? /~v~?7 0) ~d-f-7)~~ ;:t, P"1 'l'f~t~mO)~;J□~:C*Jv~~ W It O){fs: r~t,B < mt7'.J~&:>0 

0)-C:, JiJ!z~~<L-t~'00)/:i~=f 'iL<ft<, i?/~v~37~tiffltT0Ji (imt1~Ji:}3J:V 

1/-Yo/ }-:7''7/Ji) O)t,iJ!zf:t5Ji0- r-C:&:>0::::.~7'.J~~=f 'iL<, J:VJ~=f 'iL< /:i2}iO),fJfflt-c: 

&:>0o 

[0051J 'ik, --1::ici?/~v~377'.J~imt1~Ji~1/-Yo/t-37''7/Ji~~~T0~Jii'J~O)~~, inft1~ 

Ji ~1/-Yo/ t-37''7/Ji ~r:t~fif~L ti?/~v~37~t-P'i:ffltL tv \ttJ:<, inft1~Ji ~1/-Yo/ 

}-:7''7/Ji~iJ~~fi{~L t:}3Gi", -t:h-t':hMts'z:O)ijJ~L ttt=tEL tv\kVJ, imt1~Ji'i 
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k/11/-Yo/ }-ji7/}i7'.J~{i1'!1531H:::.ffltHE~~fi{~L tv \oftt'L tv \ttJ:v \0 imt1~Ji ~1/ 

-Yo/ }-3i?/Ji ~7'.J~~fi{~L tv \ftv \i?r~v~:70)~i'f t:=.1:t, 1F1kffl~~111Zffl1t!Lrfrc:imt 

1~Ji ~1/-Yo/ }-:7''7/Ji ~7'.J~!ltn.i'f:b--tt~:ho::::.~-c:, i?r~v~37~tiffltT00 

[0052] J:J1ci?r~v~:70)~d-f-f:i, 1EtHE~~tHE~~ J:VJ11l~t:::.~~liilT01L¢.f.7'.J~G, 6 µ m0-

J::-C:&:>0::::.~7'.J~~=f 'iL<, 10 µ m£J,J::-C:&:>0::::.~7'.J~J:VJ~=f 'iLv \0 ~jj, i?r~v~377'.J~~ 

T~,0~, ffl1t!LO):c*;v::¥~J&;lt7'.J~{E:rL tL'i5::::.~7'.J~&:>okl5b, -tO)~d-f-1:i, 50 µ 

m0, r-C:&:>0::::.~7'.J~~=f'iL<, 30 µ m0, r-C:&:>0::::.~7'.J~J:VJ~=f'iLv \0 

[0053] 'ik, J::!Ei?r~v~37~tiffltT0:/-yo/ }-:7''7/JjO)~d-f-~A ( µ m), imt1~JiO)~d-f-

~B ( µ m) ~Lk~2', A~B~O)lt5¥A/Bl:t, 50-r-C:&:>o::::.~7'.J~~=f'iL<, 40-r-C: 

&:>0::::.~7'.J~J:VJ~=f'iL<, 'ik, 1/ 40,J::-C:&:>o::::.~7'.J~~=f'iL<, 1/20-J::-C:&:>0::::.~7'.J~ 

J: VJ ~=f 'iLv \0 :;;-t;:561:!J=l /:::. 1*oi?r~v~37-c:/:t, j'jfJ.iz0:0)J:5 /:::., 1/-Yo/ }-:7''7/Ji O)~d-f­

.t:l::5¥~::k2'< Limt1~Ji~ffl:< L tt, 1F1kffl~~111Zffl1t!!t:::.:}31; \t, i?r~v~370)1~~xr,fa 

t:::.J:0iIDM~·0)5B±~rW:ilti:::.;JfpftrJ-t0::::.~7'.J~-c:2' 00 J::!Ei?r~v~:7/:::.:}31; \t, 1/-Yo/ }­

:7''7/Ji7'.J~fif!ztFtET0~if t:::.1:t, ~d-f-Al:i-tO)it'i~di-'c'&:>VJ, imt1~Ji7'.J~fif!ztFi± 

To~ift:::.f:t, ~d-f-Bl:i-tO)it'i~di-'c'&:>00 

coo54J Jt fi~":Jftfl!'[-c:*m-t0~, 1/-Yo/ }-:7''7/JiO)~d-j- c 1/-Yo/ }-:7''7/Ji7'.J~fit!ztFtE-t 

o~ift:::.f:t, -tO)it'i~di-H:i, 5 µ m0-J::-C:&:>o::::.~7'.J~~=f'iL<, 'ik, 30 µ m0-r-c: 

&:>0::::.~7'.J~~=f 'iLv \0 -t Lt, imt1~JiO)~d-f- Cimt1~Ji7'.J~fif!ztFtET0~ift:::.1:t, -tO) 

it'i~d-f-) /:i, 1 µ m£J,J::-C:&:>0:=.~7'.J~~=f 'iL<, 2 µ m£J,J::-C:&:>0:=.~7'.J~J: VJ ~=f 'iL<, 4 

µ m0-J::-C:&:>0::::.~7'.J~J!:/:=_~=f'iL<, 'ik, 20 µ m0-r-C:&:>o::::.~7'.J~~=f'iL<, 10 µ m 

0- r-c:&:>0::::.~7'.J~J: VJ~=f 'iLv \0 1/-Yo/ }-:7''7/Ji7'.J~ffl:-t~'0~, 1/-Yo/ }-:7''7/tf:~ft7'.J~~5J 

<fto!1t7'.J~&:>VJ, ~T~,0~, ffl1t!LO):r::.*1v::¥~w ltO)fftr~§ I 2'@:=.-tmt7'.J~&:>0::::.~ 

t:::.JJo::t t, inft1~Ji~1/-Yo/f'?7,,7/Ji~7'.J~~fi1~L tv \0i'J~O)i?/~v~37-c:1:t, ,~~x 

r,faLJ: 5~-t01J 7'.l~ ::k2'< ft VJ, l?/~v~37 ~f*O)'~~xr,fa~:tm ::t0~::b*7'.J~1J,~< ft omt 

7'.J~&:>00 'ik, imt1~Ji7'.J~ffl:T~,0~, rW:itlfil. r-C:0)1ftHE~~tHE~~~~liilT0{i/J2'7'.J~{E:r 

-tomt5?, inft1~Ji ~1/-Yo/ }-:7''7/Ji ~7'.J~~fif~L tv \0i'J~O)i?/~v~37-c:1:ti?/~v 

~37~f*O)'~~xr,fa~:tmmu-t0~::b*7'.J~1J,~<ft0mt7'.J~&:>VJ, ~-t~,0~, l?/~v~37~ 

{iO)~d-f-0)~::k~§I 2'@::::.L tL'i5o 
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[0055J J:J1ci?/~v~:70)3¥-:f~JFL1'£f:t, ~=f'iL<r:to. 01 µ m0-J::, J:VJ~=f'iL<r:to. 05 µ 

m0,J::'c'&:Y::> t, ~=f 'iL< /:il µ m0, r, J:VJ~=f 'iL< /10. 5 µ m0- r'c'&:>0o 'ik, J:: 

!E:/-Yo/1':7''7/Jj0)3-fZ.~JL1'£f:i, o. 01,..,__0. 5 µ m-C:&:>0::::.~7'.J~~=f'iL<, J::!Eimt1~ 

Jj0)3_fZ.~JL1'£f:i, o. 05,..,__1 µ m-C:&:>o:=.~7'.J~~=f'iLv \0 1EtHE~~tHE~~i?/~v~:7~ 

:fr-L tf/lh~~(:::.~@JL tfto~@JffltHE{*~ fflv \kffl1t!Lt:=.:tov \t/:t, ffltHE{*O)~@J 

(:::. {f0 ti?/~v~:?77'.J~ftt\ BBT0klsb (:::., imt1~Ji (:=_j1J;hftt'7'.J~56±T0!1t7'.J~&:>0o L7P 

L, J:: ic -'¥-~ JL1'£ ~ ~T 0 ~if Ctr~ I:::. 1/ -Yo/ }-:7'' 7 / Ji 0) 3¥-~ JL1'£ 7'.J~ J:: ic -'¥-~ JL1'£ ~ 

~To~if) 1:::.11, k~;:z__inff1~Ji i:::.t,J:hftt'7'.J~"'l:.c tv \tt, -tO)inff1~JiO)t1J:t1:i'f~51 

-C:O) 1J 'f-7 A-r'/F7-11' t:=.J:0 Jt,im~IW 1c-t0::::.~7'.J~-C:2' 00 ~@JffltHE{i~{~ffl 'tti" 

' 1E tHE, ~ tHE :to J: Vi?/~ V ~ ?7 ~fl Ji T 0::::. ~ (:::. J: VJ ti mt~ ho mt~ fl Ji ?7 -17° 0) ffl 

tHE{i~ fflv \tffl1t!!~tiffltT0~if t:::.1:t, i?/~v~:7, 1/-Yo/ }-:7''7/Ji :BJ:Vimt1~Ji 

O)-'-fZ.~JL1'£f:tJ::ic~=f.iMf1l!'[~illilIJE L tv \ft<ttJ:v \7'.J~, illilIJE L tv \0::::.~7'.J~J:VJ~=f 'iL 

v \ 
0 

[0056] --1::ic"f?/~v~:7~{*0)@JL5¥~L t/:t, ?F7k'i:~~{,&O){i111Z~~111{iL t-1%/~ 

[0057] 

i&Jft~ N~=ft:::.-t01L¢.f.7PG, ~t~Lk~1t~-c:' 30%0-J::-C:&:>o::::.~7'.J~~=f 'iLv \0 ~jj 

, "f?/~v~?75ffilt0)1fi{i~rf;J'l'f~m~O)jWlcO)M,¢.f.iPG, -tO)@JL5¥/:i, ~t~Lk~ 

]'[J-c:, 70%0- r-c:&:>0::::.~7'.J~~=f 'iLv \0 i?/~v~3TO)@JL5¥: P (%) r:t, i?/~v~:70) 

~d-f-, ~{l[rnjfl&:>k VJO)W~, tiffltfflt710)J&; lt7'.J~G, ricA (1) ~ fflv \t~fflt71H:=. 

~ v \t O)fif1J~:s::Klsb0::::.~ (:=_J: v'Ji=itlf-C:2' 0o 

P=l00-(I:a/ p) X (m/t) (1) 
i i 

[0058] ::::.::::.-c:, --1::icAcp, a :W~%-c:*Lkfflt51iO)l:l::5¥, P :fflt51iO)J&;lt(g/cm3
), m 

i i 

: i?/~v~:70)~{lI:rnjfl&:>kVJO)W~ (g/ cm2
), t: i?/~v~:70)~d-f-(cm) -C:&:>00 

[0059] 'ik, --1::icA (1) t:=.:tov \t, m~1/-Yo/ 1'37''7/JiO)~{lI:rnjfl&:>k VJO)W~ (g/ cm 2 

) ~ L, t~:/-Yo/ }-:7''7/JjO)~d-f- (cm) ~-to::::.~-c:, J::icA (1) ~ fflv \t:/-Yo/ }-:7''7 

/JjO)@JL5¥: P (%) ~:s::Klsbo::::.~t -C:2'00 :=_0)1J1:tt:::.J:VJ:s::Kl5b Gt10:/-Yo/ }-:7''7/ 

JjO)@JL5¥/:i, 30,..,__70% 'c'&:>0::::.~7'.J~~=f 'iLv \0 

[0060] J!:t:=., --1::icA (1) /:=.:tov \t, m~imt1~JiO)~{lI:rnjfl&:>kVJO)W~ (g/ cm2
) ~ L, t 

~imt1~JiO)~d-f- (cm) ~-to:=.~-c:, J::icA (1) ~fflv \timt1~JiO)@JL5¥: P (%) ~ 
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:s::Klsb0:=.~t-C:2'0o :=_oy1f1tt:::.J:VJ:s::Kl5bG:hoimt1~JiO)'.:t~JL~/:t, 20,--,__60% C'&:>0 

::::.~7'.J~~=f'iLv \0 

[0061] 'ik, :;;-t;:561:!J=l (:::.{*01:?/~v~?7/:i, JIS P 8117(:=.$:J7Jl!,Lk1f1:t-c::f'r:b:h, 0. 87 

9g/mm20)J±tJr-c:1ooml0)@~7'.J~Hl~~i&JT0:f'J;Jjz-c:~~:h0}J'~v~{u'n:::.J: 

VJ=15(~t10~~1t7'.J~, 30,..,__300sece'&:>0::::.~7'.J~~'iLv \0 7P7P0~~1t7'.J~*2'T~'o 

~, ,,,r,::,i---/~i&Jft7'.J~1J,~<ftVJ, {tl11f, 1J,~T~,0~, i?/~v~:70)5ffiltiJ~1J,~<ft0:=.~ 

7'.J~&:>00 ]!/:::., i?/~v~3l0)5ffilt~ L t/:t, lit1'£lmm0)::=.~ F;v~fflv \k~2'*1JL5ffi 

lt-c:5og0,J::-c:&:>0::::.~7'.J~~'iLv \0 iPiP0~2'*rJL5ffilt7'.l~1J,~-t~'0~, 1JJ--7 AO) 

7'/F7-11'i'ffi~7'.J~5B±Lk~i'ft:::., i?/~v~:70)~2'11Bzt1/:=.J:0m~7'.l~56±T0~ 

i'f7'.J~&:>0o l'ifJJZ0:0)~Jj,tJ~O)i?/~v~:7 ~-to::~ (:=_J: VJ, ~~lt5?~2'*1JL5ffilt~ 

'Pl{i-to::::.~7'.J~C'2' 0o 

[0062] :;;-t;:561:!J=l /:::. f*0i?/~v~:7 f:t, {ftl ;:t /:f, imt1~Ji ~tiffltT0 imt1~f!JJ\!fc¥ft--r:t3J:V/~-1 

/?7"ftt'~, 1k5?N-J'f-1v-2-eo1JF/(NMP) ftt'0)~111F&~J;l;~v \0k51Wc~J;t 

i:::.51Wc~--ttt 7' 71J ~ ~5?~~ 7' }-~O)rnft1~Ji%ffltffl*Jifflt~ v~-1✓ 37''11, 51Wc~,ti:::. 

1F&~~L tv \ttJ:v \0 ) ~f)WJ~L, :=.t1~1/-Yo/ }-:7''7/Jj0)=15([ij(:=_~~L, !j!'.zJ~T0h 

1:t t:::.J: VJ ~~T 0::::.~ 7'.J~-C:2' 00 

[0063] 1:ic1/-Yo/ }-:7''7/Jj7'.J~,~ PJ?i'Hl;J:M~l"i~O)f~~JL7-1 ;vA7PGtlfflt~:t10'bO)C'&) 

o~if t:::.f:t, 1~~JL7 -1 ;v AO)* [ij t:::.inft1~Ji%ffltffl*Jifflt~~~I~il:t:::.J: VJ~~L 

kVJ, 1~~JL7-1 ;vA~imt1~Ji%ffltffl*Jifflt~cp t:::.15fJ~'ttkVJL t, 1/-Yo/ }-:7''7/Ji 

O)* rnJ t:::.inft1~Ji%ffltffl *Jifflt~~~~T 0::::.~7'.J~-C:2' 00 

[0064] ~jf, 1:ic:/-Yo/ }-:7''7/Ji7'.J~1~ PJ?i'Hl;J:M~l"i1~*ft--r~~i'f~'ttttlffltLktO)-C:&:> 

0~if t:::.1:t, 1/-Yo/ 1'37''7/Ji~tiffltT01~ PJ?i'Hl;J:M~l"i1~*ft--r5?, !12:,~/:::.J;tc t{~ffl 

~t10/~-1/3l"ftt'~, 1k5?~111F&~J;l;~v \0k51Wc~J;tt:::.51Wc~'ttt7-71J~~5?~~ 

7-}-~0):/-yo/ }-:7''7/Ji%ffltffl*Jifflt~ V~-1/37''/:t, 51Wc~,lt:::.1?&~~L tv \ttJ:v \0 ) 

~fflrJ~L, ::::.;tL~JtJ,tt:::.~~L, irz:t~~'"ltt:/-Yo/1'37''7/Ji~~ H%ffltLfd~t:::., 1~ 

~JL 7 -1; v A 0) ~if~ fRJ ti 0) 171:t I:=. J: VJ 1/-Yo/ }-:7'' 7 / Ji 0) =15( [ij I:::. imt1~Ji % ffltffl *Jifflt 

~~~~-to::::.~7'.J~-C:2'00 'ik, lx5<tt:::., imt1~Ji%ffltffl*Jifflt~~~J,tt:::.~~L, irz: 

t~~'tttimt1~Ji ~~ H%ffltL, :=_O)inff1~Ji 0)=15( [ij (:=_:/-yo/ }-:7''7/Ji%ffltffl*Jifflt~ 
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~~til__,, !j!":zJ~L ti?/~v~37~~~L ttJ:v \0 

[0065] !! (~, J:: icimt1~Ji%mtffl *Jifflt~ :}3 J: V l: ic 1/-Yo/ }-:7''7 / Ji%ffltffl *Jifflt~ <l) v \T 

h7)~~1f~~JJt~~:1fiL, :::.;r1G<l)*Jifflt~iJ~ft~l~irz:t~T0ITTTI~, {tl11f<l)*Jifflt~~ 

~:rfJL t, 1/-Yo/ }-:7''7/Ji~imt1~Ji~~[R]S~/~%ffltT0:=.~t -C:2'00 

[0066] 'ik, 1:icimt1~Ji (~ITTJJZ0:<l)~JLWJ!JJ~ fflv \:S~if l~/:t, ~JLWJ!JJ!~imt1~Ji 

%mtffl*Jifflt~~~:1fiLkVJ, ~JLWJ!JJ~imt1~Ji%mtffl*Jifflt~t~151J~'1t0ftt'L 

td~I~, irz:t~L t, imt1~Ji~%mt-t0:::.~7'.J~-c:2'00 

[0067] ITTJJZ0:<l),imVJ, imt1~Ji ~1/-Yo/ }-:7''7/Ji ~f:t!l2'.,-f'Lt~fi1~L tv \0!12:,~/:t~<, ~ 

h-t' h~!R lE L tdl~ L tffl1t!! pc;J -c: !ltn.i'f :b'1tt ffl v \ ;s::_ ~t -C:2' 0 o 'ik, imt1~Ji ~1/ 

-Yo/ }-:7''7/Ji ~<l)v \-f'h7)~~1f, 'ikf:tfifijjf~ffltHE (1EtHE'ikf:t~tHE) ~~fi1~~'1t 

0:=.~t PJtm-c:&:>00 fflt_i!E~~fi1~To1f1:tt~ .r:) v \t/:t, ~!RlEHJ-C:&:>01/-Yo/ }-:7''7/ 

Ji 'i k f :t imt1~Ji ~ffltHE I~ 7~ * ~ 1' T 01f 1:t, ffltHE J:: I~ AA JZ0: <l) imt1~Ji % ffltffl *Jifflt~ 

~1/-Yo/ 1'37''7 ✓Ji% ffltffl *Jifflt~ ~~:1!iT :s:::. ~ t~J: VJ imt1~Ji ~1/-Yo/ 1'37''7 ✓Ji~% 

ffltTo1f1tft t'<l)1f1t~ ffl v \;s::.~7'.J~-C:2' 00 imt1~Ji ~1/-Yo/ }-:7''7/Ji ~f:t~fi{~L 

tv \01f7'.J~, ffl1t!L~~<l)~/~1JE*<l)~~7°oi?7-~.iMiffl-c:2'0:=.~l)~G~=f 'iLv \0 

[0068] :;$:561:lJ:J <l)ffl1t!!t~f*0~tHE~ L t/:t, 1F1kffl~~111Zffl1t!Li~fflv \Gt10~tHE-C:&:>t1f:ftr~ 

t~tiJ~JH:tft<, fftl~:J:f~tHE!t~W~L tf:t, ~wrL 1~51~~wz*IL ::i~:7;:z_ft jf7;:z_ 

~wz*~, ~tirWJ51-r1~i'f~<l)fjgfflt{i, /1/}J~#/-Y-1 :701::,,~ -7:', wz**~*lftt' 

<l) 1J T 7 A~ ri& ~, »)( t±:1 PJ 131§ ft wz * * ;tJ fj, <l) 1 ft 'i k /:t 2 ft D, J:: <l) 118if ~ 7'.J ~ ffl v \ G 

t100 'ik, Si, Sn, Ge, Bi, Sb, Inftt'<l)i'f,&'ikf:tlJ':1-7 A15~~1~~' lJ':1-7 A 

15~~1~~ft t'<l)lJ 'f-7 A,&~ l~Jliv \{fs:'i'.J±-c:JE»)(ffl-C:2' :S1~if~, t L< /:tlJ':1-7 

A,&~~Li/ Ali'f-&t~tHE!t~W~ Lt fflv \;s::.~7'.J~-C:2', ~tLG<l)~tHE!t~Wt~ 

~fflM*IJ~PVDFftt'<l);'ffilf*IJftt'~.iMi1r!~JJOLk~tHEif*IJ~ilWl7sftt'<l)#:ffl{i 

~~;tJ ~ L tmt%fi (~tHEif*Uli) l~ttl:tfkt<l)7'.J~fflv \Ghoo 'ik, 1:ici'f-&~lJ 

'f-7 A,&~<l)Js~, ~~!Rb L<l:tilWl7sftt'<l)#:ffl{iJ::t~jl1JcfflLkt<l)~fflv \ttJ:v \ 

0 

[0069] :;$:561:lJ:J /~:}31; \t, ~tHE!~#: ffl{i~ fflv \:S~if, #: ffl{i~ L tf:tilWJ'ikf:t::::.o/Jr ;v~ 

<l)Js, /~/':T/:f/37 ;v, i~, :r::.::¥-7-/~/FJ:7 ;vftt'~ fflv \1~07'.J~, ,imm,, i1W17s7'.J~ffl 
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v \ G :t10 o ::::. O)~ tHEilJ!t {i /:t , rW:J :r::.*; v::¥ ~ W It 0) ffl1t!L ~1~0 k 15b I:=.~ tHE ~ {i 0) ~ 

d-f-~ffl:<To~if, ~d-f-7'.J~30 µ m0-r O)'l)0)7'.J~~=f'iL<, 'ik, 5 µ m0,J::O)t0)7'.J~ 

~=f 'iLv \0 

[0070] ~tHE{JlJJO)lJ ~ F~~/:t, jjm,, ~tHE{t~a~t:::., ~ ffl{iO)~~~t:::.~tHEif*Uli~%fflt'1t 

i"t:::.~ffl{iO)Ji'./±!~~~Jj:L, -t :=.~lJ~ F~~~-t0:=.~t:::.J:0t!JtttG:h00 kt::.L, 1J 

~ F~~f:t!l2'.,i"Lt ~ W7'.J~G~ffl{i~~fi1~~:hkt0)-C:&:>0::::.~1:t~:s:ft~:h i", ~ffl 

fit:::.iilu~0)1sftt'~1~7'.J~Gtt~-t0:=.~t:::.J:0 t!JtttttJ:v \0 

[0071] :;$:561:!J=l t:::.{*01F7k'i:~~111Z~ L t/:t, {ftl;:tf:f, :},;kf-;v}J~#*~ 1', :P:c 'f-;v}J~ 

#*~}-, }'f-;v:c'f-;v}J~#*~}-, 7°01::°%/~}'f-;v, :c'f-v/}J~#*~}-, 7° 

ol:°v/}J~#*~}-, 7'''-f-v/}J~#*~}-, y -7'''-f-07:7}-/, :c'f-v/:7''1J:::r~ 

1v-!f-1v77,1}-, 1, 2-:P/1'::¥-:/:r::.?1/, 1, 3-:P:t-::¥-1/7/, 7}-7c:Fo77/, 2-

}'f-Jv-T }-71::FD77/, :}:c'f-;v:r::.~7 Jvftt'0)~111F&~J;/;/:=., {ftl;z/:f, LiClO , 
4 

LiPF , LiBF , LiAsF , LiSbF , LiCF SO , LiCF CO , Li C F (SO ) , LiN 
6 4 6 6 3 3 3 2 224 32 

(CFSO) ,LiC(CFSO) ,LiCF SO (2<n<5),LiN(RfOSO) [:=_:=_-c: 
3 2 2 3 2 3 n 2n + 1 3 2 2 

, Rfl:i7 Jv%D7 Jv::¥-;v£J ftt'0)1)7r)A~7'.J~G~/:f:t10Jdt<~t~ft0)1J7r)A 

~~1?&~~~'1t 0::::.~ t:::.J: 0 tfJWJ~ Lk1F7k ffl~~111Z (1F7k ffl~~W1?&111Z) ft t'7'.J~{~ffl ~h 

00 ::::_0)1)7r)A~O)ffl~~j,&910)J!tlt~L t/:t, 0. 5,..,__1. 5mol/l-C:&:>0::::.~7'.J~~=f'iL 

<, 0. 9,..,__ 1. 25mol/l-C:&:>0:=.~7'.J~J:VJ~=f 'iLv \o 

[0072] :;$:561:!J=l 0)1F7k ffl~~111Zffl1t!LO)%f[J~ L t/:t, 7- 'f-~ ;vifi5?7 ;v~::=.r) A $ft t'~Jf-

~ifi ~ L t{~fflLtdf@i%(JEJim%5?F9ff@J%ftt')ftt'7'.J~~tfGhoo 'ik, ~~~mlf 

Lk7~*~ }-7-1 ;vA~Jf-~{i~ Lk1/7}-/~o/J;--~:Pffl1t!!~T0:=.~t -C:2'00 

[ oo 7 3 J :;;t;: 56 l:IJ=l 0) 1F 1k ffl~~111Z ffl1t!L I:::. ffl v \ 0 ffl tHE f :t, AA JZ0: 0) 1E tHE ~ AA JZ0: O)~ tHE ~ ~, :;;t;: 56 l:IJ=l 

t:::.{*0i?/~v~:7~:ff-L tfJJiLkfJJiffltHE{i5?, J!:t:=.:=.:t1~1/lll~~t:::.~@JLk~ 

@JffltHE{i0)%f[J-c: fflv \o:=.~7'.J~-C:2' 00 :=_O)~i'f, 1JE*O)i?/~v~37-c:/:t, ~i1f n'D 0) 

,~~xit\fa7'.J~*2'V \klsb' rW:itlfil. -C:O)m~!Wll:O)k/sb (:::./:t, 1?/~v~?70)~j;W ~~tHEO) 
s 

~iW J:VJt7'.J~ftVJ¼<T0!12'.,~7'.J~&:>0ko ~jf, :;$:561:!J=lO)i?/~v~:7-c:/:t, k~;zinft1~ 
a 

Ji~1/-Yo/ 1'37''r)/Ji~7'.J~~fi1~L ti?/~v~377'.J~t-P'i:fflt~:h tv \tt, ~i1ffP10)1~~xit\fa 

7'.J~ %51 t:::.;JfpftlJ ~ ho klsb, J:: i2~ @J ffltHE f* i:::.:to 1; \ t, i? /~ v~37 0) ~iw ~~ tHE 0) ~i 
s 
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w J:VJt~-=f ¼<Tof~lt-c:cb0tt, jJ_t_i1E~1EtHE~0)1lM!el~J:om~~IWJJ:-to:::.~ 
a 

7J~C'2' Oo 

[0074] J:Jl"c:/-Yo/ }-ji7/Ji7'.J~~1J %v7 ,1/ftt'O)imf~1~'~1J~5?5?~otJ*3-r-C:tifflt~h t 

v \o~i'Hi, "f?/~v~?70)~{~(~J:0~1~~[Wl1: L, ffl1t!10)7Ejj)(fflY-1 Y Jv~ii¥J5? 

rc"'dlfil.S~O) ~'rJH~ft~fPJ J::~--tt o k'dJ, 1/-Yo/ }-:7''7/Ji ~ IEtHE!t~W ~tlM!e~'ttftv \ 

J:51~To0)7'.J~~'iL<, tr~/~, 1EtHE0)7Efflffl{v::7'.J~4. 3V0,J::/~fto~ift~f:t, J::!E 

~1~ffffi7'.J~m!JflH~ftoo !!!~, 1/-Yo/f'?7,,7/Ji~~tHE1Jl!H~jl1JcfflTo:::.~, tr~!~, 1/-Y 

o/ }-:7''7/Ji~~tHEif*Uli ~tlM!e~'ttk~i'ff:t, 1/-Yo/ }-:7''7/1~ !~, ~tHEif*IJliO)* 

[ID ( ~ 1/-Yo/ }-:7'' 7 ✓ Ji 0) ,~ PJ~lWttM m==n ~J: 0 HJ 7)~ % mt~ ho O :::. :t1 ( ~J: VJ ' 1~ JZ0:T O 00 

~~/}-0){1=:lbftt'(~J:VJ'i:1t!!P"Jl~1TILA To@~~~tHE¥JS~W~0)£3ZJt~:tmmu-to 

:::.~7'.J~C'2', rW:i tlfil. -C:O)*~ft~ J: VJ rW:i 'dJ o:=.~7'.J~-C:2' Oo 

[0075] 0-r, :;$:561:lJ:J 0)1F1kffl~~111Zffl1t!!O)~fftl~~[ij/~£.r52'iRl=IJ:JToo ~ lA/:t, :;$:56 

l=IJi 0) 1F 1k ffl~~111Z ffl1t!L 0) '¥ [ij ti~~ -c: cb VJ , ~ l B /:t , :;$: 56 l=IJ:J 0) 1F 1k ffl~~111Z ffl1t!L 0) ~ 

rnJtllf ~ ~ -C: cb Oo 'i k, ~ 2 /:t, *56 l=IJi 0) ?F 1k ffl~~{i1Z'i'.1t!L 0) 51-IUI ~ ~ -C: &:>Oo 

[0076] ~ lA, B:BJ:V~2/~~Tffl1t!!t~.r:) v \tiRl=IJ:JTo~, ~tHEl ~1EtHE2/:i:;$:561=1Ji O)i? 

/~v~:73~:ff-L tf/lh~~(~~@]~;h, !!i~JFm-'¥~/~ftoJ:5 !OJOJ±~:h t~@JffltHE 

1i6~%mtL, fa'lif@i%0)Jf-~ifi2m~1F1kffl~~111Z~#l~~x~~h tv \oo kt::.L, ~ 1 

B'c'/1, tJ~1~~i!Vtok'dJ, ~tHEl 5?1EtHE20)~ffl1i-c:cbo~~7s5??F7kffl~~{11Z 

ftt'/:t~~L t:BGi", ~@JffltHE1*60)cp*'l'f~:BJ:Vi?/~v~:73/~f:t~[ij~~T 

/,o/'1-/:7''~*~ L tv \ftv \0 

[0077] Jf-~ifi20f:i71v~::=.7 Aif~~-c:, ffl1t!LO)Jf-~1i~tiffltTobO)-C:cbVJ, :=_O)Jf-~ 

$20/:t1EtHEft/m--r~~:tJ.tv \oo ~Lt, Jf-~ifi200)J]s;:i'f~l~f:t~1J:r::.'1-v/:/~ }-;lp 

Gfto*Eir~1*57'.J~jl1Jc, il:~:h, ~tHE 1, 1EtHE2:BJ:Vi?/~v~?7 37PGfto~@JffltHE1*6 

7PG/:t, ~tHEl :BJ:V1EtHE20)~;h-t';h~ftlm/~i'l~~:hk~tHE1J ~ F:i'f~8~1EtHE1J ~ F 

:i'f~77'.J~ 512' t±:1~:h tv \Oo 'if:=, Jf-~$200)00 1=1 'l'f~~!t 1=1 To 7 Jv~::=-7 Aif~~O) 

!;f 1=1 ffl O)J/H~9/~/:t, ~1J7°D1::°v/~O)*Eir~/~o/::¥-/:7''1 O~:ff-L t7--r/v 7-i[m]~ 

O)ft/m--1- 117'.J~l&VJ{tttG:h, :=_O)ft/m--1- 11 /~f:i*Eir~1i12~:ff-L t7--r/v7-i[ml~O) 1J ~ 

Ft~137'.J~l&VJ1tttG:h tv \oo 
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[0078] ::::_O)J/H~9f:tff-~ifi200)001=1 'l'f~t:::.1~A~t1, f/fij~0)1lif'l'f~~1?&1lT0:=.~t:::.J:0 

-c Jf-~$200)001=1 :i'f~7'.J~!t 1=1 ~:h, ffl1t!!P"l:i'f~7'.J~WM~:h tv \00 'ik, JH~9t:::.r:t 

1F1k ffl~~111Z¥±A 1=114 7'.J~!Jt tt G:h t:B VJ, ::. 0)1F1k ffl~~111Z¥±A 1=1141:::.1:t, !t ll: 'l'fMJ 

7'.l~t~A~:hk~1t~-c:, {ftl~:Jiv~-f~f?&;J'lftt'/:=_J: VJ1F&tl!t ll:~:h t, ffl1t!LO)J&; M 

'~i7'.J~11lf*~:t1 tv \00 ~ lA, B:BJ:V~2-C:f:i, ~1Ll::, ?F7kffl~~111Z¥±A 1=114/:i, 

1F1kffl~~111Zi±A 1=1 § fi~tt ll::i'fMJ ~~15/sbt*~L tv \00 J!:t:=., JH~9/:::.f:t, ffl 

1t!L0)1lfil.ltl:~ft t't:::.J: VJ P"JJ±7'.J~ J::~ Lk~t:::., P"J:i'f~O) jf;z_~Jf-'l'f~ t:::.t1Ft±:!T01itl~ 

Lt, 00~~/}-157'.J~!JtttG:h tv \00 

[0079] ~ lA, B:BJ:V~2t:::.~ Lk1F1kffl~~111Zffl1t!!-c:f:t, 1EtHE1J ~ F:i'f~7~1/H~9/:::.@Jl 

1?&1l-t0:=.~t:::.J: 0 t Jf-~ifi20~iH~9~7'.J~1EtHEft/m--r~ L ttlf3!§L, ~tHElJ ~ F:i'f~8~ 

1J ~ Ft~13/:::.1F&tlL, -tO)lJ ~ Ft~13~:ff-L t~tHElJ~ F:i'f~8~ftlm--r 11~~~,im~'tto 

::::.~t:::.J:0 tftlm--1- 117'.J~~tHEft/m--r~ L ttli'3!§ToJ:5 /:=.ft0tv \07'.J~, Jf-~ifi200);t_;fJr 

ft t'(:=_J:0 -C/1, -t:"0)1£~7'.J~ifE/:=_fto~i'f'b&:>00 

[ 008 o J :;$: 56 l=IJ:J 0) 1F 1k ffl~~111Z ffl1t!L l:t, 11 * 0) 1F 1k ffl~~111Z ffl1t!L ~ fRJ t.f 0) ffl ~ I:=. ffl v \ 0::::. ~ 7'.J ~ 

C'2'0o 

coo81J ?xt:::., ~nmffH:::.£.r51; \t:;$:561:lJ:J~ti~aii:::.tRl=IJ:J-too kttL, --ri2~nmffur:t:;,1s:561=1J:J 

~mu~.&:-t0t0)-c:/:tftv \0 

coo82J c~nmfftll) 

< 1EtHE0){1'~ > 

1EtHE!t~W-C:&:>0LiCo Ni Mn O : 90W~:i'f~, ~fflM*iJ-C:&:>07i?'1-v 
0. 33 0. 33 0. 33 2 

/7,,7o/:l: 7W~:i'f~, :BJ:V/~,1/;i-C:&:>oPVDF: 3W~:i'f~~, NMP~1F&*IJ~ Lt 

~~/:=.ftoJ:5 t:::.r18i'f L t1EtHEif*U1s~ ~~ 7-}-~fflrJ~Lko :=_O)~~ 7-1'~7 ;v~::=. 

?A1@iiPGft0~~15 µ mO)~ffl{iO)fifijrnj/:=_, ~~*7'.J~*rn:i280mm, ~rn:i210m 

m/:=.ft0J:5t:::.FF19.X~~L, !j!:ZJ~Lfd.&, }Jv/ji~'.)[11:f!~:f'r0t, ~~7'.J~150 µ m 

/:=.ft 0J: 5 (:::.1EtHEif*Uli 0) ~d-f-~f)WJ~L, * ~ 300mm, ~i43mm(:=.ft 0J: 5 (:=_ ti] Wi" 

L t1EtHE~{1=:~Lko ]!/:::., ::::.0)1£tHEt:::.:tott071v~::=.7 A1@iO)ff /:±:!'l'f~/:::.:77''~1F&tl 

L tlJ ~ F:i'f~~%ffltLko 

[0083] < ~tHE0){1'~ > 
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~tHE!t~WC'&:>0~Wd: 95W~'l'f~~' /~,,-{/3"''-c:&:>0PVDF: 5W~'l'f~~~, NMP 

~1F&*IJ~ L t~~t:=.ftoJ:5 t:::.r18i'f L t~tHEif*IJ1s~ ~~ 7-1'~f)WJ~Lko ::__cl)~~ 

7-1'~ilWl7siJ~Gfto~~lO µ mO)~ffl{iO)fifij[ij/:=., ~~*7J~=15(rnJ29Omm, ~[ij23 

Omm(:=.ftoJ:5 t:::.FFl91Z~~L, !j!'.zJ~Ltd~, }Jv/3"''~'.)[l.1:f!~i'J0 t' ~~7'.)~142 µ 

m/:=.ftoJ:5/:::.~tHEif*IJJiO)~d-f-~fflrJ~L, *~3OOmm, ~i45mm/:=.ftoJ:5t:::.tJ] 

Wi"L t~tHE~{t~Lko ]!/:::., ::::_O)~tHEt:=.:tott0ilWl1sO)ff/±!'l'f~t:::.3"7''~1?&tlL tlJ ~ 

F'l'f~~%ffltLko 

[0084] < i?r~v~:7 0){1'~ > 

/~,,-(/3"''-c:&:>0 § c~tiWt7 :71);vtir-tm==;O):c-y }V1/3✓ (~%51 .t:l::5¥4OW~ %) : 2 

OOg~, 1k: 4OOOg~~~~/:::.,A;h, /~-1/3"''7'.J~1kt:::.~~t:::.t?&~~T0 'i-c:~tlfil.t:=.tffi; 

t# L k o ::::.;tL I:::., imt1,Mi1J\!fc¥ft --r -c: &:>0 t~~ O)~ ~ y -1 H€5t~~ (-'¥-~*ft --r-1'£ : 1 µ m, *ft 

fiflf%, 77'~:71'.t:l::1O) : 4OOOg~4@](:::.71tttJJo;:t, -r'-17-r~~~fflv \t@Jl!iiJfil 

lt28OOrpm -C:58~FFl951Wc~'ttt~~ft7'71J ~~f)WJ~Lko ::_0)7-71) ~~, #1):c 7 

v/~1~~JLHJ(~d-f-l6µm, @JL5¥4O%, 3¥-~JL1'£O. 02µm, it¢.f.135°C)J:: 

/:=_-y -1 :70:7''7c:''7:::r~:7~~ fflv \t~~Ltd~, irz:t~-to:=.~t:::.J:VJ, 1:i27 Y1J1vtM 

m==r~~ti~{t' ~d-f-7J~20 µme'' ~~Y-'1f'~'6~Toimt1~Ji~, #1):c'f-v/~1~ 

~JLHJ Cit¢.i:: 135°C) iJ~Gtlfflt~:h0:/-Yo/ 1'3"''7/Ji ~~~Toi?r~v~3"~1~ko 

1~G:hki?r~v~3"~~i4 7mm/:=.tJJWr-L t, ffl1t!L0){1'~/:=.fflv \ko 

[0085] < ffl1t!L0){1'~ > 

1:i21EtHE~J::ic~tHE~O)FF19 (:::., 1/-Yo/ 1'3"''7/Jj 7'.J~~tHE{Jlij (:::.[P] <J: 5 (:::.i?/~v~?7~ 

jlljc\@':L t!ltn., r/lh~~t:::.~@JL t~@JffltHE{i~%ffltLko ?x/:::., ::::_O)~@JffltHE{i~ 

:JiflL.r:)~L t JFm-'-fZ.~(:::. L, ~d-f-4mm, rW:i~5Omm, ~i34mm0)7 Jv~::=-7 A~O)fa'I 

%Jf-~ifi/:::.,A;t1, !!t:=.1F1kffl~~111Z (:c '1-v/JJ~#*~ 1'~:r::. '1-1vJ'f-;v}J~#*~ 

1'~{iflf.t:l::-C:15<;f2/:::.r18i'f Lfd?&~J;l;t:::., LiPF ~r!tltl. 2mol/l-C:1F&~~Lk'b0)) ~ 
6 

[0086] C~1ruHftl2) 

1EtHE!t~W~LiMn Al o /:=_~J!:Lk0-Jf-f:t, ~1ruHftll~fRJtmt:::.L t1EtHE~11=: 
1. 9 0. 1 4 
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~Lko 

[0087] ~nm{ftlL~fRJti0)7'71)~~, PET~:::f*i~ (~d-f-15 µ m, ~ {ttt ~10g/m2
) 0) 

=15([ij/:::.-r'-1o/7°:::r~:7~/:::.J:vJ~~Ltd~, ~t~-t-0:=.~t:::.J:VJ, ~d-f-7'.J~18 µ mO)imf1~ 

Ji ~1~ko :=_O) imt1~Ji 0)=15( [ij /:::., ~1J:c 'f-v/1~*ft--r0)1k51Wc{i (3¥-~*ft1'£ 1 µ m, 

it¢.f.125°C, ~%51.t:l::5¥20W~ %) ~37-',1:::r~:7~~ffl1; \t~~L, ~t~-t-0:=.~t:::. 

J:VJ1/-Yo/ }-:7''7/Ji~%ffltL ti?/~v~37~1~ko 1~Ghki?/~v~?70)~d-f-l'i23 µ 

m-C:~0ko 

[0088] J:J;c1EtHE:toJ:V J::!Ei?/~v~:7~ fflv \k£H'i-l'i, ~nm{ftll ~fRJtmt:::. L t1F7kffl~~ 

111Zffl1tl1~{1::~ L ko 

coo89J c~nmffu3) 

1EtHE!t~W~LiFePO /:=_~J!:Lk£H'i-f'i, ~nm{ftll~fRJtmt:::.L t1EtHE~{1::~Lk 
4 

0 

[0090] ?x/:::., /~,,-{/:7''-c:~0PVDFO)NMP1?&111Z (~%51.t:l::5¥15W~ %) : 600g~NMP: 

1 OOOg~~~~/:::.,A;h, ~~ /:=.fto 'i-c:~1lfil./:=_ trl:t#Lko ::::.;ht:::.inft1~f±:1~*ft--r 'c' 

~0 7 Jv~T~* (3¥-~*ft--1-1'£: 0. 4 µ m, *ft--1-1'£7'.J~O. 2 µ m0, r O)*ft--1-0)'gflji'f: O 

{iflf%, *ft--r1'£7'.J~2 µ m0,J::O)*l[--rO)'gflji'f: 0{iflf%): 3000g~4@J(:=_71fttJJO;z 

, -r'-17-/~~~ ffl v \t@Jl!iiJfillt2800rpm 'c'l S~FFJ951Wc~'ttt~~ft7' 71) ~~f)WJ~ 

Lko :=_O);z_71J ~~, J::!E1E1HE0)=15([ij/:=_:7'',1:::r~:7~~ffl1; \t~~L, ~t~-t-0::::.~ 

t:::.J:VJ, ~d-f-7'.J~4 µ mO)imf1~Ji~%ffltLko 

[0091] J::!Eimt1~Ji~~To1EtHE~, ~nm{ftll -c:{1::~LktO)~fRJCjiJ_i!E~, ~d-f-7'.J~16 µ m 

0)~1J:r::.'f-v/~1~~JLHJ~~fflv \, ~1J:r::.'f-v/~1~~:.fLHJ~1EtHEO)imf1~Ji~~tHE 

~O)rFli t:::.jl1Jcffl-t0J:5 i:::. L t~@JffltHEf*~%P>tLk0-1H:t, ~nmfftll ~fRltmi:::. L t1F 

1k ffl~~111Zffl1t!L ~{1:o~ L ko :;;t;: ~nm {fH:::. :to v \ t f 'i, 1E tHE* [ij I:::.% fflt L k imt1~Ji ~, ~ 

lJ:r::. '1-v/~1~~:.fLHJ ( 1/-Yo/ }-:7''7/Ji) ~7'.J~i?/~v~:7/:::.~i~ Too 

coo92J c~nmffu4) 

< ~tHEO){i::~ > 

~tHEif*IJ1s~ ~~ 7-}-0)~~*7'.J~, =15([ID 500mm, ~[ij440mm(:=.ftoJ:5 t:::.FFl91Z 

~~Lk0-5"H'i, ~nm{ftll~fRJtmt:::.L t, *~510mm, ~i45mmO)~tHE~{1::~Lk 
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0 

[0093] < 1EtHEO)fJ:::~ > 

LiNi Mn Co O (Jjz-'-fZ-~*ft--r1'£:l7µm):90W~'l'f~~,LiCoO (Jjz-'-fZ.~ 
0. 65 0. 15 0. 2 2 2 

*ft--r-1'£: 5 µ m): 10W~:i'f~~~~AY18i'f L, ::::.;t1(:::./~,,-{/:7''-c:cb0PVDF: lOW~ % 

~15trNMP1?&111Z: 20W~'l'f~~z~JJDL t~Gt:::.r18i'f Lko ::::_O)f18i'f~t:::., ~fflM*IJ~ 

L -c A~~wd: 1 W~:i'f~:toJ:vvro/'1-:r./7,,7o/Y: 1 W~'l'f~~z~JJ□ L -c =,mr18**ti~ 

fflv \t118**L, ~G(:::.NMP~JJo;:t t:¥61t~f)WJ~L, 1EtHEif*IJ1s~ ~~ 7-1'~11=:~L 

ko :=_O)~~;:z_1'0)~~*7'.J~*rn:i500mm, ~rn:i425mm/:=.ftoJ:5t:::.FF19.X~~Lk 

£H'i-f:t, ~nm1ftll~fRJtmt:::. Lt, *~520mm, ~i43mm0)1£tHE~11=:~Lko 

[0094] < i?/~v~3" 0)11'~ > 

§ c~tfWt7 :71J Jvtfilm==;O):c "? Jv:Ps /: 200g~, SBRO):c "? Jv:Ps / ( ~ %51.tt 

5¥40W~ %) : 100g/:=.~J!:Lk£H'i-f:t, ~nm1ftll~fRJtmt:::.L t, ~d-f-7'.J~22 µ mO)i? 

/~v~3"~11=:~Lko :=_O)i?/~v~3"0)imf1~Ji/:=.:tottoimt1~ft1~*ft--r0)1ifJ.t:l::5¥/:t 

911ifJ%, imt1~JiO)@JL5¥/:i48% -c:cb0ko 

[0095] < ffl1t!L0)11'~ > 

~d-f-6mm, rW:i ~ 50mm, ~i34mm0) 7 Jv~::=-7 A~O)fa'I %51-~ifi~ ffl v \k£),Jf-/:t 

, ~nm1ftll~fRJtmt:::.L t, 1F1kffl~~111Zffl1t!1~11=:~Lko 

[0096] (.t:l::t~1ftll) 

i?/~v~3"~, ~d-f-7'.J~16 µ m0)~1J:r.'1-v/~1~~JLHJ/:=.~!!Lk0-Jf-l:t, ~nm 
1ftll ~ fRJtmt:::. L t1F7k ffl~~111Zffl1tl1~11=:~ Lko 

[0097] (.t:l::t~1ftl2) 

1EtHEzt~W~LiCoO t:=.~J!:Lk0-Jf-f:t, ~nm1ftll ~ fRJtmt:::. L t1F7kffl~~111Zffl1tl1 
2 

~11=:~Lko 

[0098] (.t:l::t~1ftl3) 

i?/~v~3"~PET:::f*i~ (~d-f-15 µ m, ~ f-;ftt ~lOg/m2
) /:=_~J!:Lk0-Jf-f:t, 

~nm 1ftll ~ fRJ ti I:::. Lt 1F 1k ffl~~111Zffl1t!L ~11~ L ko 

[0099] [1EtHE0)561~00Pirtlfil.ltO)fJIJYEJ 

~nm1ftll ,..,__4:BJ:V .t:l::t~1ftll ,..,__ 30)1F7k ffl~~111Zffl1t!!t:::. .r:) v \t, 1EtHE0)561~00Pirtlm. 
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lt~iJIJYELko ?JIJYE/:t, /~~::¥-/:c;v'"?~t±~O)DSC"Pyrisl"~{~fflL, 4. 25V 

/:=_JEfflLk ~?F7k ffl~~111Zffl1t!L~Ar#lffi~0):7''0~7''#o/:7 7-- P"l-C:71~~L, I& VJ t±:1 L 

k 1E tHE ~ ilr1'£ 3. 5mm 0) F9 %~I:::. tTt:i wv \ t;f'-JZ ~Ltd~, * [ij ~-&Jo/::¥-L k imt EE 1 

50~fEO)y/7°Jv/~//:::.Jd'1 tW!tL, ::::.;tLG/:::..r:)v \t, 30,..,__400QC'i-C:10QC/ 

min0)~11fil.Jfillt-C:~11fil.L tDSCBB*i~:s:ftlsbti'r0ko Tft:bi::i, -tO)DSCBB*it:::. 

:to v \ t, ~ ~ 7--7 -1 / ~ r'/'i':dH {Jl!H:::. Jl!; * L k mu,~ , 561~ e ~ :7 0) {E; tH {Wl 0) BB *II:=. -:tJ 

jl1!2,7'.J~~,:k /:=.ft::S,~ -c:§ [ v \fdiJj~0)~,~0)11fil.lt~ 1EtHE0)561~00PirtHlt~ Lko :CO) 

Jffi*~=15( 1 (Uf-T 0 

co100J [TQC-c:O),~~xJ\fa~O)fJIJYEJ 

~nm {ftll ,..,__ 4 :to J: V .t:l::t~{ftll ,..,__ 3 0) ?F 1k ffl~~111Zffl1t!L /:=_ffl v \ k i? /~ v ~37 ~, 1EtHE 0) 

561~00PirtHltJ: VJ'b 1 OQC{fs:1; \11fil.lt: T (QC) et~ttL, T/:i200QC~ J::~.&:~T0o J t:=.!Jt 

YELfdstHltt:::.1 S~FFl9155tul L, l'ifJ.iz0:0)1f{t-C:i?/~v~?7 O),~~xJ\fa~~iJIJYELko -t 

O)Jffi*~TQC~#(:=.=15( 1 (Uf-To 

[0 1 0 1] [ 1/-Yo/ }-:7''7 /11fil.lt O)jJIJYEJ 

~nm {ftll ,..,__4:B J: V .t:l::t~{ftll ,..,__ 20)1F7k ffl~~111Zffl1t!L /:=_ffl v \ k i?/~v~:7 /:=. .r) v \ t, 

1 o oQCiPG 5 Qc tu l-f -c::t :h-t' :tL!JtYEL tds tH,tl er i:::. 1 o51155tut Ltd~ 0) jf ~ v ~ft 

~?JIJYEL, tstH,tf-c:O)JJ01~M ~JJ□1~1~0)jf ~ v~{l!'[O)~{~~:s:ftlsb, jf~ v~{l!'[7'.J~JJ□ 

1~1'ifJO) 1 OfS: £J,J::~ft01Hlt~:/-Yo/ }-:7''7/1Hlt~ Lko jf ~ v~{l!'[/:=. .r) v \t/:t, JIS 

P 8117/:=.$:ji;l!,Lk1f1:t-c:, o. 879g/m20)fEffr-C:lOOml0)@~7'.J~Hl~~i&J 

Tof'J;J!t~iJIJYELko 

[0102] kttL, ~nm{ftl3/:::.{*0i?/~v~:7 /:::..r:) v \t/:t, imt1~Ji%ffltffl 0)7--71) ~~, J1J/iil'.7L1 

:f!~i'r0kPET7-1 ;vAJ::(:::.~~L, !j!'.zJ~L timt1~Ji~%ffltL, ::::.;h~PET7-1 ;vA 

7PG§l2'JiJ7'.J~L t{1=:~Lkimt1~Ji~, ~nm{ftl3-C:{~fflLk~1J:c'f-v/~1~~JLHJ~ 

0)-t:h-t':h/:::..r:)v \t, 1~~YJ\fa~~jj'~ v~{l!'[O)~{~~~:s:ftlsbko -t Lt, 1~~xJ\fa~ 

i:::. .r:) 1; \tf:t1J,~1; \jf O){l!'[~, jj'~ v~{l!'[O)~{~/:=..r) v \t/:t,:k2'v \jf O){l!'[~, :th-t' 

h~nm{ftl30)i?/~v~370)1~~YJ\fa~:BJ:V:/-Yo/ }-:7''7/1Hlt~ L tt:W:ffl Lko 

co103J 'ik, * 11:::.11, ~nm1fui ,..,__2, ~nm1fu4:toJ:V.t:t::t~1ftll ,..,__30)i?/~v~?70)TQci:::.:to 

1t::s1~~xr,fa1~0)~1, :toJ:V, ~nm1ftl30)inff1~JiO)TQci:::.:to1t::s1~~x*'fa1~0)~i7'.J~11Ht2 
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~:htv\00 

[0104] [*1] 

~Di! 191J 1 

~ Di! 191J 2 

~Di! 191J 3 

~ Di! 1911 4 

.tt t°{ 191J 1 

.tt t'{ 191J 2 

.tt t't 1911 3 

:iEt?!O)~~ 
rm 11a ;M 1.l 

( oc) 

2 2 9 

2 0 0 

2 2 9 

2 2 0 

2 2 9 

1 6 1 

2 2 9 

23 

;11•1~9· ~:,;~ffl: 
T"C 

( "C) 

1 3 5 2 0 0 

1 3 5 1 9 0 

1 3 5 2 0 0 

1 3 5 2 0 0 

1 4 0 2 0 0 

1 3 5 1 5 1 

- 2 0 0 

PCT /JP2008/067757 

T°C-CO) T "C -C 0) i!J\. v-9 

AAJ&ffil$ * k. f;t ffl AA Ii 0) IIC 
( % ) (mm) 

2 4 6. 1 

0 4 7 

0 4 7 

1 4 6. 5 

3 5 3 0 . 6 

1 4 6. 5 

0 4 7 

[0105] * 17PGl:IJ=l GiPftJ:5 (:::., :;$:561:!J=l O)~,/ruHftll ,..,__40)ffl1t!! C'/1, ~tO)JJ01~~ft(:::.:}3 

v \til!ilIJE Toi'ffi*~1~Ghko ~jj, .ttt~{ftll O)ffl1t!L-c:l:t, imt1~'~1JJ\!fc¥ft-r~15'ift 

v \1:?F~v~?7~fflv \kk'dJ, T°C-C:0)1~~xJ\rif-¥7'.J~35%~ftVJ, i?r~v~?70)~j;7'.J~~tHE 

O)~i-C:&:>045mmJ: VJ1J,~<ft0 ko 'ik, .ttt~{ftl 20)ffl1t!!-c:f:t, 1EtHE0)56~1fflPi:dlm. 

lt7'.J~ l 80°C~ r@J0ko ]!/:::., .ttt~{ftl30)ffl1t!!-c:f:t, 1~ PJmfttM~l'=r~15'iftv \i?/~ 

v~:7~ ffl v \kk'dJ, :/-Yo/ }-:7''7/7'.J~"'l:. Cft7'.J~0 ko 

[ 0106] [ 7t»)(ffl tr~'~i 0) isiz {ofi] 

~nm{ftll ,..,__4:BJ:V .t:l::t~{ftll ,..,__ 30)1F7k ffl~~111Zffl1t!L/:=. .r) v \t, 25°C-c:, ffliliE{l!'[ 15 

OmA -C:YE'i:1riE7Effl~i'rv \, 'i:EE7'.J~4. 2V/:::.,i¥Lk8~,¢.f.-C:§[ 2'~2'fflfE4. 2VO)YE 

fflEE7Effl~:f'r5 YEffliliE/ YE'i:EE%fflt:::.J: 0 tfJJ~7Effl~fr0 ko fJJ~7Effl0)7Effl 

~~ leS~fFl9(fi7EfflS~fF19)/112S~fFl9 ~ Lk0 ~V \-C, ::::.;hGO)ffl1t!!(:=_ .r:) V \-C, ffljJ1E{l!'[l 5 

OmA -C:, ~~ le 'i:EE3. OVO)YEffliriE»)('i:~fr0ko ]!/:::., »)('i:f~O)~ffl1t!!t:::..r:) v \t, 

ffliliE{l!'[500mA -c:YEffliliE7Effl~:f'rv \, 'i:EE7'.J~4. 2vt:::.5¥LkS~,¢.f.-c:§ I 2'~2'fflfE4 

. 2v 0) YE'i:EE%ffl~:f'r5 YEffl11iE/ YEfflEE%ffl~~nmL C%ffl~~ le a~rFli 2. 5a~rF19) , 

ffliliE{l!'[500mA -c:~~ le 'i:EE3. OVO)YEffl11iE»)('i:~1'r0 t, ~ffl1tl10)31S,fj)(ffltr~'~i~ 

iSJZ{ofiLko 

co 101J 1::1t2 0) %»)(ffltr~'~i 0) isizfoo O)iffi *' ~nm fftll ,..,__ 4 :to J: v .t:t::t~fftll ,..,__ 2 O)ffl1t!! r:t &~=t 

ft7E»)(ffltr~'~i~~Lk7'.J~, .t:l::t~{ftl30)ffl1t!!f:ifJJ~7EfflO)~/:::.m~7'.J~56±L, 7Effl~ 

1T5::::.~7'.J~-C:2'ft7'.J~0 ko ::.O)k'dJ, .t:l::t~{ftl30)ffl1t!!t:::. .r:) v \tf:t0J~ O)if{ofi~cp le L 
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ffl1liE/Y1:"i:EE3tJ!t0)3tJ!t~~ ll:S~FFl9 f'j:88~FFl9~ Lko 7Efflf~O)~ffl1t!!~' 165°C t:::.JJo 

,~ LktstJm.,tf cp (:::.3S~FFl9»)(ffl L, ffl1t!!O)*rnj1Jm.lt~-~Lko -tO)iffi*~*21:::.~ 

To 

[0109] [*2] 

:ha ~ ~ ~ ~ (I) ~ 7th 
(I) ~ ffii ~g /.l 

~lffi ~g 1 ff'M'fJ:L, 
~lffi~lj 2 ff 'M' fJ: L, 
~lffim 3 ff 'M' fJ: L, 
~lffi~g 4 ff ffi' fJ: L, 
.t:t~m, ~.lffi./.l...t Jt 
tt~~g 2 ~/.l...tJt 

co110J *27PGl:IJ=l GiPftJ:5 i:::., ~nmfftll ,..,__40)1F1kffl~~111Zffl1t1111, 165°C'c'O)JJ□ 1~i5:t,~ 

(:::.:}31; \t ~m,7'.J~11li£~:hft7P0 ko ::::_O)J:5 (:::., ~nm{ftll ,..,__40)ffl1tl!f1, .ttt~{ftll ,..,__2 

O)ffl1t!!(:::..tt~t, rc',':!11fil.»)(ffl8~0)*~ft(:::. {;l;h tv \0::_~7'.)~)17P0o 

[0111] :;;-t;:561:!J=l /1, -t:"O)~ ~~~~~ Lftv \ii'ilffi'c', J:J;c,lV3'i-0)%j'[J~ L tt~nm7'.J~PJf3!§'c' 

&:>00 :;;-t;:/±!fj/:::.lffl~~:hk~nm%J'[Jf1~fftl'c'&:>0 t, :=.:t1G 1::.~.&:YE/1~:hftv \0 :;;-t;:56 

l:IJ=l 0) ii'i oo 11, J::JZ0: 0) l:IJ=l ~ai if 0) i2ttJ: VJ t, z~ft~ :t1 tv \0 i~>tt O)ii'i oo 0) i2tt ~fl'. ,'c 

Lt ~ffR ~ :t1, i~ :s:ft 0) ii'i lffi ~ ~ ~ 0) ii'i lffi pc;J 'c' 0) ~ t 0) ~ Ji:f 1, i~ :s:ft 0) ii'i lffi I :::.15 'i :t1 

ol)O)'c'&:>0o 

gg*___eO)fljffl PJ~!g,~1 

[0112] 0,J::O)J:5 (:::., :;;-t;:561:!J=l (:::.J:;h/:f, rW:11Hm%r'c'0)*~'~1J:::. {!'.:hk?F7k ffl~~{,&'i:1t!! 

~ ti fflG T 0 ::::_ ~ 0) 'c' 2' 0 ffl1t!!ffl i? / ~ v ~ ?7 ~ , -t 0) ffl1t!Lffl i? / ~ v ~ ?7 ~ ffl v \ k ?F 1k ffl 

~~111Z ffl1t!L ~ tJl!:f:tt T 0::::. ~ 7'.J ~ 'c' 2' 0 o 
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iii* 0) t1i lffl 
c 1 J rnft1,M1:1i11t¥i -=r ~,~ PJ?i'H1JM m==r ~ ~15 tr ffl1tl!ffl i? r~ v ~ 37 -c: &:,)0 -c, 

Micimt1~ft1J\!fc¥ft-rf:i, *ft-r1'£7'.J~O. 2 µ m0- r O)*ft-=f-O)j1Jif:BJ:V*ft-r1'£7'.J~2 µ 

m0,J::O)*l[-=f-O)jlji'f7'.J~, -t:h·i-\h 1 o{ifJ%0- r-C:&:>v'J, 

100°c0-1: 150°c0-r 0)1lfil.1ti1i1tt1-c:1/-Yo/ t-37''7/~"'l:. t>5::::.~~tr~1t~-t0ffl1t11 

ffli?r~v~37 o 

c2J 200°c i:::.:tott0~i1f fPl O),~~xJ\fa~7'.J~, 10%0-r-c:&:>0i~:s:ft:c1u i:::.ict!GO)ffl1t!!ffl 

i?r~v~37o 

[ 3 J Mic imt1~ft1~*ll -r /:t, / ~-1 / 37'' ~#I:::. imt1~Ji ~ ti fflt L tv \0 i~:s:ft :CJU I:::. ict!G 0) ffl 

1t!Lffli?r~v~37 o 

[ 4] Micimt1~ft1~*ft-r7'.J~, ~tl1~*ft-r -C:&:>0i~:s:ftrJU t:::. ict!GO)ffl1t!!ffl i?r~v~37 o 

[5] Mic~tl1~*ft-r7'.J~, 7 Jv~T, :/1J jJ:}oJ:t}~~-y ,1}-J: VJft0ffiPG~tR~t10Y 

ft< ~'b 1 ft O)f~*ft -r -C: &:>0 i~:s:ft :CJ[ 4 I:::. ict!G 0) ffl1t!Lffl i? r~ v ~ 37 o 

[ 6] Mic imt1~ft1~*ll -r 7'.J~' t~~*ll -r C' &:>0 i~:s:ft :C]l 1 (:::. ict!G 0) ffl1t!Lffl i? /'~ V ~ 37 0 

[7] Mic,~ PJ?i'HltM m==n:t, :/-yo/ }-37'' 7 / Ji ~ti fflt L tv \ 0 i~:s:ft :C]l 1 I:::. ict!G 0) ffl1t!Lffl i? 

/~v~37o 

[8J Mic,~ PJ?i'Hltru-m==n:t, ~1J%v7-1/~15tri~:s:ftrI1i:::.ict!GO)ffl1tl!ffli?/~v~370 

[9] Micimt1~'~i1~*ft-r0)¥~*ft-r1'£7'.J~, 1 µ m0- r-C:&:>0i~:s:ft:c]:[1 /:::. ict!GO)ffl1t!!ffl i? 

/~v~37o 

[10] 1)77 A-1%/~ri&~»)(/:±:! PJf3!§ft1EtHE!t~W~~T01EtHE~, 1)77 A-1%/~ri&~ 
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*-=;;x~il!!tL f:O)ffl.f!:-/J, 1 2 mrri:5Ki~O)Fml-'fW~xc·&') !J, f:O)I.;;:r,JJ.,,·::'.f·-~:ab,3 OW 

h J;lJ::._§_-::>f*flI.;f,Jv::\'-WJJ:-/J> 1 8 0 Wh / I J,).J::.O);:}l=-71<*-={x~if!!.f.i>lffljr,f!: h -C \., 6 
0 ~i~il!!li1!1!1~0)~if!!W~x ( Fml-'fW.tf) i:: J: •J ' ~J'!'Hl:O)fi!~ C 7d:' 6 J::.ic~~(,:::tg161y 6 
{§WiW:L ~-f1c7)Fn'1Jl!E,q~Mi1(T 6$~tI~L -r: \. •6 ◊ 
[0006] 

---Ji, ::k~ lJ 1-'"'.7 L.1 ;t:1/~iffiO)~ffl{l:O)t!fj(f c~-:>'"(V,,bO);ij>, ~i{!!0)::1 :Z t--c·&') IJ, 
ti,v-:P' i::im l t t, 1J 1--'"'.7 L.1 :t ::,,~illit=-~t=ffl~, 0h6 ;t." 1J I+ v >~0)1,tt~fL 
~U~iiffi7d:':tfftt·&') 6 0 ti,v-:P':tttti::im L -r: u, ,,b~ 1J 1--'"'.7 L.1 :t ::,,~iffit=lffl Lt ii 
fi,z~~12':h -C ;B 0, f71Ji..tf, 1~ffXffilt 3 (::U~:fii23FeJ(::1rttT ,b tJ,v-:P' (::, □[Jf;,fitJfi~ 

~~1=.t,vo-:zi.M!1.lO)□fJM!.!¥tt~ 1 o ~it%t:J.J::.~ffl L -r:t'P~'f!:r..tc:kfff ffl\, •-b c: t ~ 
~~t T ,b;:}p7f<*~iffii.i>'t¥~~:h '"( t3 ') ' /fl:ll!Fffl&') 6 I,, 1liM\;c I,, ·1 -:> tc:~fillf7d:'f.:J{v-:P' b 
IJ--r'"'.7 L. 1 :t ✓~illit:::fJJfflnJ~c·&') 6 $f.i1jr,2':h -r: "•-ti 0 

[0007] 
l:!PL, ~ 1J--r'"'.7L.1 :t ✓~iffit::tJi.,ttHv-:P'ti~~ttifi~o-J~t=~~c·&') •J, ~ 
iffi::ffi&') 6 \. •U:rJ\:O)tr-,v-:P' ~ ffl\, ,tc:ffr&'i, 1~~'FJtffit:4 t::ici!G'f!: :h -r: i., -titRt::rnrr1-M!U f: 
O):;fsf;jE.fO)~tm= J: fJ fl'iJJ::. 2'-lt 6 $b•'11Ji~ c 7d:' 6 ift, *o lJ I+ v /~O)fitt~fL~ t Wii!,::'.; !J 
, ~1E~ffi¥t=~~1::.i=~ LJc: 1J +'"'.7 L. i= ct 0 ~tffirt9mla-h'1:. t~ \, ,11;J!fl'iJt= &) •L ~~, 
JE:ki"" 6 c \. 1 -3 ~~t!:J::.O)Fc,'jJm,q b ~~ ;h. -C ;BI), ~a:W:c L-Cit:t~tt&tf~1E~t=t3H 6 
~~/~!iii{:W-0)~, imt~'t1J)$j£&) 6 \, llj:~*i::ffi C ~{jffi~;j;o lj I.TV /~O)f*i~fL~~-§-b-1±­
~ffl-Jt~•• 6 ~fclJc::'.;:-1; iO)iJ,JJi!~xc·&') -ti" ( 1~ffJtffilt 5 :w;) 0 

[0008] 
ri~t'Fxffilt 1 l 

~lffl-'f6-86463~0¥G 
[0009] 
[1~NJtffilt2] 

IE~-j}lffl~9 9 / 6 o 6 5 2 %1,:.,7 v ·1 l-­
[0010 l 
[*''rNXffilt3] 

~~lffl-'f 8 - 3 0 6 3 5 2 %-0-'ffl 
[0011] 
[1¥NXffilt4] 

~lffl2002-270242%0¥G 
[0012] 
[1¥i'FXffilt5] 

~lffl2002-246067~0¥G 
[0013] 
[§'.EElJiiJ,Mi:RLJ:: -3 ti""6~M] 

*§'.EElJIO)§af.J!i, 1¥5:EO)~~::ffiXtiitJ£~ -t.:1-,v-:P' t l -r: m~ ,tc:~fillfc•f.i•-::>~'t:10)~\,. 
:cJl=-71<*-=,x~iffi~t~i"" -tic: t t::&')-ti o 

[0014] 
[ ~M~Wkk:i"" -ti tc:ci)O),¥f)[] 

*§'.r;ElJI~ ;:,tL ,i!Jtgliff~~TT(/)'"( ~ tc:mt:W:, 1f5:EO)ii'!l!![O)~mOC~flT 6 T-iffi::ffiXWrJ\: 
O)tr,v-:P'ti1, nf :tu •~iffi~• ~*~ l-::>-::>, ~iiillt=~1ff Lt.: 1J +TJ L.(:ct .fS %if!! 
rt9m~~11n.rJ:c·~ -b 2:. c ~ J!:±l l, :_tt,~z,t~'f!:-lt -b c: c t::J: !J *§'.r;ElJI~5c;ffltT 6 t=~-=> 
tc: 0 

[0015] 
Jlf 1 TI],)3, ~~- ti,v-:P' _ &u· 1J 1--'"'.7L.tli~~ucJl=-7l<*~M~~fFmx_tc:ff1.~hri 2 
m m*iMO)Fml-'fW1:kO):Jl71<* - o:~if!!c· &')-:, t, I :t,,1,3r·-~ Iil1 3 o W h tLl:::.li-::>i*fl 

 
 

Page 97 of 946



( 4) ~!ffi2004-296325(P2004-296325A) 

I..:t,,t-,"3f·-WJ1'.:h{ 18OWh/11-ll""C'ib I), Wiic-1:::J'\J/-:7:h{, JJ1.h 5 0 µm.k:rr2 0 

,Ll mt.:J.J::.ip--:>~m!Jf 2 0 s e c / 1 0 0 c c t.-lJ::. 2 0 0 s e c 1 0 0 c c 1-.:.1.T 0}::Pffl;ffi 
XtUa/c'.ib6 C: c ~:feyffi c T 611=7.k*=o:~it!L 
[0016] 

Jff2 IJrJicIE:ficlib>, iII.JJx.:r\';Lia Nib Nine !V[d 02 (MtL Co, Alt:>J.:tlFe7'.r­
i::,~ 6 tff,,,t::,~~f:h.61''~ < t b l fi!O)Jc~tZ"ib 1L i?"-:J 1 _.-:;:a_.-:;: 1 . L 0 . 3 _.-:;: b < 
o. 5, o. 3 _.-:: c < o. 5, o <ct_.-:: o. 4, b:;:,:: c, b + c---'- ct= 1 ) ·c:!&~:h.6 u 
1-? .b.~ ''.I '.Tlv< Ytf .:.,,~,g.jfiHt!t01~iM!JJ~ t T 6 C: c ~~ffic T 6JJ'.l 1 t:::ici¼C7)'11=7.k* 
=<x~lt!L 
[0017] 

lff 3 w.ric-1:::r,t-,-:j?i){, 1 5 0 °C('O)~J(Zffii~t{, OO?:::iB-31Jf"iiJC7)\, rf':ht:::t:;\, ,""( b 5 
%t1T't''.ib6 C: c ~:feyffit T olff 1 Xtl: 2 t:::ici¼C7):jl7.k*=<X~ifl!o 
[0018] 

lff 4 w.ric~it!!.'@:n(l)~il", o. 2 m ml-:.ll:.1 mml-:.lT't''ib6 c: t ~:feyiJ&t T 6lff 1 ~ 
3 Cl) i, i fnil,t:::icti(l):.Jl** - o:~~, 
[0019] 

Jff 5 1Jr1ic-1:::r,v-:7il'>, -1:::11,0-.::z..&tlv-a YiP0~6ffh"b~tfiT61''~< t t, 1 
fmt,t:,~6:::f~;ffi, &tf'//Xti-l:::1vo-;z&tlv-a .:.,,;t,t::,~61fiJ,t:,jJU:f:h.61''~< t 
i 1 fi!:0'0~0iJ£'t'·.::r>6 c: t ~:feytnt T olff 1~40)1, ,fnt•t:::ici¼O):jl=**={~i-t!L 
[0020] 
[ §%BJ]C7)~nl!IC7)'Jf;JiJ] 

1-:.tT, *§%8Jl;7J~~»&ID!l'Jt:::,*o'11=7J<*={x~~t:::-::ii. 1c!ZIOO~~~ L~fJ{ t::,~BJJ-g o 0 

[;Ri 1 Ll, *~»i!!IDJi&O)~f§IJ't''ib olmlf~1eID ( /- t-~) (7),i,;~1/ ;z T Lffl=Jl=7.k*={x~ 
i!f!O)-o/-ffi!Zl&tlfflUOOIZl~~TIZI-C··rb 1), [;RI 2 tL 1Z11 t:::~~itf!O)r-J'imt:::JlZitri~ :ho ~f~ 
fflJl~~~TilUOO[;Rl't'·rb 6 o 

[0021] 
[;RI 1 & u·[;RI 2 t:::~T J.: -5 t:::, *~»i!!O)'Jf;:frnC7)=Jl=7}(* -{~itl!U, J::.~ 1 &tl!E;'.§':n 2 fp b 
~o~itl!~nt, ~c~i-t!!~nO)J:j:t(:::J[Zil:R~:h"""Cv•o~JxO)lE~::El 0 1 a, Jt;fii::El 0 1 b 

, 1 o 1 c , &tl-1:::r{i.,-;, 1 o 4 t, t:i ~ o ~~ffll~t ~,Jl!Lz. z \,, 6 0 *~»&IDJrnCl) J.: 
'3~1mlf~'11=7}(*-8:~i{l!C7)f§'r&L lE~~l 0 1 a, Jt~l 0 1 b (XUffJli,ji;c7)jmjJ~fflH::: 
"!llc.@'.~:h.tc:Jt:ficli 1 o 1 c) tL f§IU.t.:L [;Rl2 t:::~i"' J.: -3 t:::, -1:::1'\v->' 1 o 4 ~* L c:3't 
1n:::"!1ic.@'.~:h. cfflJl~:hhb'>, *§%BJ]tL C:O)"!lic.@'.t:::1eyt:::~5:E~:h. f, ffJl~tL £-~ 
t ~:h.6~.I~t:::J;G t ""(fl,:, O)~~i;>rlf'fE't''ibo O :it-: - IZI 1 &U'IZI 2 t:::~T'11=7.k*=ix 
~j{f!O)'Jf;:jKtL f§IJ;t.tl.]/[2 1 0 mm x.f'jl 5 0 mm Xf!1.0 6 mm '{'·Ji'J I), lE;fJJi 1 0 1 a i::: 
u +r'J L%-::g~,g.w~ft!t01, Jtt11i 1 o 1 b, 1 o 1 c t=ER:~:t:tf'---J.~ mi. ,6 1.J +? L -{x~i-t!! 
Cl)tJ;,,g., f§IJj_t.L ,i,;~;y ;z .::;-L?:::JJ'h ,6 c: c :o''t'·t!f. 6 o 

[0022] 

:;I: tc:, [;RI 1 i:::~T J.: -3 (:::, ~itl!~n(l)J::.~ 1 i::tL IE~~ 3 &U'Jt§t1lmr4 i'.l' l-:1llf 1 t 
~ti'~ :h.tc:1ic!!'"'1~:elf.R •Hitt t:., :h. t :B 1) , IE:ficJit11ffir 3 t:::IZI 2 (:::~T~ lE~ 1 0 1 a O)l[ffi~ 

~~106ati1~§fi.f'fl.;Jt:::tim~:h6ctbt:::, i'l.fiiJl~4t::~}tffil 0 1b,101 c(l) 

~ ffi~ ~i,t;; 1 0 6 b i'J;~ml'lkJ (::::ff®i: ~ :h. ti,, 6 o 

[0023] 
J::.'jfil 1 &tl,li;~n 2 t:L [;RI 1 J:j:t(l)i'Jtj([;RI(:::~ Ltc:A,q, -::i:;t 0 J::.~ 1 C7)RrJ~$~I~t, Lib 
A, 't'·Ji;~n2 t mtiT 6 c: t t:::J.: 0~ifl!'.@:n~ffl,1vt Ltt •6 0 t~j~fi1J$t Lc tL (§!Jj__ 
tf, v-slf-ii}:ff, 7-:Jii}ff, tJiilti.'&fi~il'~ff b:h.60 -f(l):i '0, ii}ffOOfflil>/J\~ < 
I..:t,,1,"'f·-~~J:j:t't'·t!f. 6 tc:bl:l'.@:nO)~ID~h-'?mJJ21,,0)~1:!1!J"!B:o-./J,~ ~ •12-.iP b, v-slf­
ii}fft{tff :i L\-,◊ ~ U:::tL ~fil,RiCTJffi~D 5t{lfflftb:h. """CH tJ, ~MR:ti.iRif&, f§IJj__ 
t:L 7 ,i, -2 ~r'J L-~JJx.;t."lJ 7°□ev / '7 2. :t-- t- 7 -1 ,i,Lt>t::,~ott□ 7 11vL 6 ~ m 
i, I ( ft D ~ :h. 6 ◊ 
[0024] 
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iEffi 1 0 1 a t=m~ 1 t_,h6iE:ffi-i5!ijfii t l "Z LL 1) 1-17 L*O)j[;ffitj;fq'{\:rdl!: .. L ~it::~i 
JE'.2:'irt\ lJ 1-17L~i';--:11,,v r-lHtthJ, 1J 1-17 L~i'i=- •:1 7 Jv~1t!l"hl, lJ 1-17 L~i't? 
>' 'Ii >'~fttm, J'!¼\, ,u..::t1. e:, 0ifli'ithl _ ]l:!t::u..: n h~i't(N1t!thlt::Jn1:&:a;Jc*i!-~r1,1.:J 
J::.~1JD lt,.:*{f~ ffl\, 16 ,:_ C tr,·-c· 6 o $--C'b, ~lf!!0I.,;f,Jvc::f-WJ3'L :13 .. r-, 3('-fr:::111.0 
W,12_;1.:;, e:,, tJ.r0:rt--c·*2:'ho 1J +17 L=- •1 7 Jv? >';ff >~i'i(N1rt01i!-ffl1t, 0$:h,-flf :i l 
< , :1 ts:, ~1t~11~t::.t::n ,z Jt:tiiJiJ::.t:: 1J 1-17 Lti,~t.Ff V?-t<, .LJ.Tt'·mBJI-t 6 2's:JeBJI0 
{:;-q.,-::$7 i!-ffit, ,f,_,:~i';--0):9.'}J~i:;>::fc~ \, l 

0 

[0025] 

Li'"NiblVInclVId02 
[:rt$, l\lJli, Co, A I i'3 J:t/F e /y•/;~6fti:;,t;,i}Ufh6:1,·~< t t 1 f.10Jc*--C'ib 

') , iJ>-? 1 £ a £ 1 .. 1 , 0 . 3 £ b < 0 . 5 , 0 . 3 £ c < 0 . 5 , 0 < d £ 0 . 4 , 

b~c, b--t-c+d=lJ 

IJrJ!c:rt : L i a N i b Mn c Md O 2 t::;t:31, 1l, L i 01::JvJti!-jy;T a tL Jffi'm 1 £ x £ 

1 . 1 fflflt-C'ib6 0 a;f;>,.: 0iel:Jili!-~fillT 6 t~i';--(::(i, -If 1 :7 !vltt10fl:f;r' ib 6 \, l~ii5 
thJ'S:04'.IiJ'::k~ < fff;rT 6 ◊ 
[0026] 

N i 01::Jl,J:l:;i!-jy;Tb ii, iffi'&0. 3 £ b < 0. 5 ~--c-ib6 ◊ b iJ>::k~Tif6:f!;i';--t::U 
' ~il!!.0'.@:~!i::k~ < ~oil< ~RJE'.1t1h>fl:f;rL~il!!0*-fr:::t1iifJ:f;T9 6 0 :it-:, /J,2:'T 
~--6:r!;i'it::ii~it!!04'.IiJ,fJ:f;r-t 6, 

[0027] 

Mn 01::JvJ:l:;i!-jy;T CU, Jffi',llf; 0 . 3 £ C < 0. 5 mJJ'.--C'ib 6 0 C fi::k~ T~•'o t~i';--t::li 

, ~RJE'.11.n'rti:IJ::. l ~it!!03('-fr:::f1 'h rti:IJ::. T 6 :h', ~it!!0'.@:IU/J, 2' < ~ 6 ◊ :it-:, /J, 2' T 
~-- 6 f!;i';--t::U, ~it!!0'.@: IU::k ~ < ~ 6 ;f;{, ~3('JE'.f1:/)>fl:f;r l ~ifl!(7)3('-fr:::•t1 ti fff;rT 6 , 
:ct$e7JN i E!¼lt ,tJ:M n t@'.ilT 6Jc*M c: l "Z !J, Co, A 1 , Fe~ c·iJ•~lf t_,:tl, ,.: 
:tl00$--CU, 'lt1 :7;1,~,¥111., *-fr:::t101ifin,,'.-,C o:.BJ:t/A 1 iJiJ: 0:tff:i L~•o ~Jc* 
IVI0-cJvlti!-jy;TdtJ, jffi',llf;0<d£0. 4ffiflt--C'ib6o MiJ>00~i'i!:L ;:t!f=m'S:0:filf-zli; 
iJ'~raJ < ~ IJ, :i tc:raJ¥1&~1it1 'hfl:f;rT 6 o MiJ>::k~-t~·· 6:r!;i'r-U, -i5!thl'af e7>~3('JE'.f1 
iJ,fJ:f;rT-iS◊ 

[0028] 

Jtffi1 o 1 b, 1 o 1 d::ffi1,,t_,n6i:t:ffi;:Mmwt lzu, 1J+17L*0Jtffitt,:tq--c·2nn 
!;f, ~t=~~JE'.2:'h f, 1) 1-17 L~ l<-7&tFllll l<-7~t/~~tj;fq"(''ib6..: ti)>, y:£:•t-1, 
'It 1 :7 Jk1lif11~ c:· 0ft!f!.lHi.:h>rti:IJ::. l J!t :i L \,IO l) + 17 L ~ Y-7° &V',lm Y- rnT!ili-:;ttfl 
t L z i:L ~3;(10 1)-f-17L1 ::t/'~ll!!0Jt:tiiJitt t L ·n<J:i:m~:tl 't' t,6fflfJ*!th11[, ffi<** 
!f=mW, fflM1t+1il*, 71 *M1r!f',m*{f(7)16:ml',Mft!tm~iJ{~tf t;,h, :1 .:Z }-jifiiJ•GU, ~Lz 
if_ ::R~sW-&'J{fcJ)ffli&*!l=mW 0~00 t::ffi<*ttf-M'r&:ni:~ i1.ts: 2 m~~ i!-1f-t 6 mrJ*ttf--l­
iJ,~ :i L \,l ◊ 
[0029] 

2's: je.BJI 0 iE:ffii5!thJ'af & V'Jl ffi~5!f'hJ1[ ~ ~;ffi(:: n!UIJT ◊ 11$:U, pfr :m (7):jF7J<* - .;x~it!! 01i 
111.{ft::»5 t: "Z ~3;[10c¥$iJ, t:, .i@Ji~tR't' 6 ..: c n,z:· ~ 6 o ~J x.... tf, iE:ffii5!thJ'af ( .XJJJl 11/l! 
m!tMO c: J\{ ✓y··-, £-~(::J;fi t: "C N - ..x +lv- 2 - ea 1) Y:,, ( N !VIP ) {fO)/@:IJlt 

~ illi'i L z .:z '7 lJ - t L , ..: h ~ * ~ i* i=~w L , 1l!zJit1t, B:]ffi{f L 't' m:Jt'J ~ :tl o 0 

[0030] 
1q :,,-Y-t L "CU, ~,¥(::lm:JE'.~:tl~lt•:O', ,t-."l) 7 ·11r:t:·.::. 1J9">' { PVD F) , ;r,lJ [9 

7•yfl::;I.1-v>'{f(7)7,y**ffi.1Hli"1IL 7 'Y*~fL, SBR, 7-Y 1)JvfmlfEL ;i;
0 lJ.I-f-v>' 

, ;r, 1J7°□ ev:,,~c:·0::tv7 -1 >'!ffl~c:·ti,~Jjy:2:'ito" 
[0031] 

iEffi.XtJJt ffi it-* ~~.l..i::M.llx.-t o ±;i't i::u, *~i*0ttw~ c:- t:itt!f{O)i®t~EE·t-1 it-~ rt: 
Ltc:J::. t·~m-thtf4it=~IJE'.2:'i1. f, ~1"1ri1f, AT✓ v .:Zfflfi1'i, 1-::9 ✓rs, 7 !v :2.::. 17 Lfs 
{f J:;,~Jjy; 2' h 6 ◊ 
[0032] 
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tF,v-:P' 1 0 4 t:L f!!.hii 5 0 µ mJ,J.T2 0 f_l mJ,:'J.J::., tff£. L < Ll:4 0 µ mW.T2 0 f_l 

mJ,_:tl::., J:_ i)"ftf£ L < ti 3 0 µ ml,J.T 2 0 µ m!,_:},l:_, IJ•~- ~m!JflJ> 2 0 s e c / 1 0 0 

c c J,11:_ 2 0 0 s e c / 1 0 0 c c PJT, tff £ L < !i 6 0 s e c / 1 0 0 c c 1'11:_ 1 5 0 

s e c / 1 0 0 c c J,::J.T, J:_ 1Hf £. L < !::I: 7 0 s e c / 1 0 0 c c J,::J.1:_ 1 0 0 s e c / 1 
0 0 c c 1'J.TO)Tif:fflHliX!:U.It ~ Jfl\, \ o , f!!.1-).IJ> 5 0 µ m ~jffl;t_ -ti t_;-g., ~jtf!O)'.@'.;i:i:;>~:'}­
L 2 01-tm*:ilfqO)::t;-g., ~~t,~L<~J'l'HI.\J'""C'U7£\,," ~)JflJ>2 0 s e c/100 c 

c *i~O)t_;-g., :,$:9%BJJO) §skJt·s 05Ml7E~ffi'rt:::B i., .--c ~:tiliJ::.t:: 1J +r; LfJ,~tfr~lttJJl::9 -ti 
..:. t ;1:;,-z:·~ f'J:H~IJ,1==_ t,~9\,,, £. t::., ~m!JfiJ> 2 0 0 s e c / 1 0 0 c c ~~;: o t_;-g. 
, ::,t;:9%BJJO)Fml--'-F~~i1!!tti~t;:;~O)a:i7lT ftti,1:=. t~9<, £.t::., i:tqi%1Ht~m1.i,:k2- < T£ 0 
0 ~:t-3, ~mtiJi, t,f-v-!it!{§t~$ (JI s p 8 11 7) (;:J:_ IJiIDJ5:ELt::_l,O)~~ 
JI'! Lt::.o 
[0033] 

ti,v-Y 1 o 4 O)ttJfti, J::.fc0)1~t1: ~if9 0 ~l •J ~,=m~5E~ .h6 i O)c·ttT£v ,;1:;,, 1 
5 o 'ct·O)~IJ>!~¥ti", uiH::ia :i 1ffri10) i., ,f'ttt:::B i., ,-ct, 5 %L-:J.Tt'·«> -tit, O)~ ffii., •o..:. 
t iJ,, ~i-f!!O)Jmt~'l"L '.lc~1tti=Jl¾tth•t:.t:l:tff £ Li., 10 {JIJ;U:L t1vo-;;z*, ;tf 1J .:r.;;z --=r 1v 
*- ;t-" 1J72. F*- ;t~lJ7x.=-v ✓"-itJv771 F*- 7•;1**- ;t~ 1J:::tv71 /*~o)w.t 
lfiL :l!ln •Ii, if =J .:-:Zfi*lcTJJ:_ '3 ~c~~~~~ ffii., • 6..:. t f.i;r!Jff~c·S IJ , ~t::, :::1 ;;z r 00 
iJ•t:.t1vo-x, v-3 /~ m1i 16..:. t fittf£ L1., ,o £t::., ti'-v-:P'O)Jf:;:@!i, J::.!cO) 
ttW~*t!Tl'i=m, m[l;7£c'f.i{~Jfl~tt6 ◊ -/_ff£ L< !i, tJv0--7..Z,H.Fv-3 /f.i•GT£6 
ffiJ·t:.~l::f.h6:'}·T£< t t, 1 ~f.Pt:.T£6Tl'i1"1L t1vo-7..B:.U'v-3 /ti,t:,~6ffh•t:, 
~tf.h 6 :'}'7£ < t 'L 1 ~iJ' t:;, T£ -U1~ t-'fi'¥>if t:, fl_ 6 o 

[0034] 

*9%BJJO)={x~W!.O)~m'ii t L --ctL *~O) 1J +rr LtA~*u~l=**~Mw~~ffl90..:. 
t t}"C 2- _ 1Hittf'L ~ :fulittf'L ,t~~J±~O)J'!ffl 5R#-t:: J: IJ JJj1ri=k:5:E ~ .h, J: IJ _!3_ ~a.\J 
(:UL i PF 6 , Li BF 4 , Li C 1 0 4 ~O) 1) 1-17L..!A~, 7°Dt:'L--· /71-;tf;t,- r 

, .:r.1-L--/n-;tf-t--J--., 1/.:r.1-1vn-:K-t--t-, 1/>1-Jvn-;tf-t--k .x1-1v.:r.+1v 
71-;tf-t,- J--., V: > r::\=-:YI :P' /, r - f+o=J Y r >", fflo~.x 1-Jk iiimi:.x 1-Jk ~\., 
u c:. .n ::, 2 ~i1-1::. O)Jtiii!firm*O)if~i~tmt=i~m Lt::. i O)*:b,(JIJjj;-~ .n 6 ◊ £ t::., ~t;Ii'.i1l 
O)i,MJ'.lt~i~t::~l5:E~.h6bO)cU7£1i,f.i>', ~~J't'.;It::o. 5mo 1 llJ'02mo 1 lf.i>' 
~fflakJc·S tJ, ..:. O)~~U ~~O)C::. t T£:b'0, 7J<n'--h>l o o PP m,l,::J.TO) 'Lc7)~ J=lh • 0 
..:_ t:b--tff£ L\,,o 7£:l:L :zjs;BJfitH!jfT~ffl96jl=7J<*~t;;1!f tli, jl=7J<*~ij;f7l, ~~f;ij'. 

iii~ku·~'::~~'9K9 ,t, l;,0)'('1) ".J, £ t::., 7''1v~jC:Z~ifi'IT~O)~m'iiLkvfflt~~~'9KT 
6 t,0)-z:·so" 
[0035] 

:,$:~fif!!IDfi&O)~l:*-*={x~itl!kL (JIJ.zl:f, ~i-1!!.'.@'.*0)Fml--'-fJf:;~kO)*~OOiJ"fiJID, P3ID, ft 
P3ID~O)~,., O)Jf:;ix t 9 6..:. t :b,-z:·~ , fiJIDO)::t;-€.tL ~t::r.e%t·«> 6 :b', = filJf:;, ~ 
fiJJf'A'f0)$fiJ%t "96..:. t 'L c·~ 6" ~ Gt::, rfqf!!.O)fi:i,,P3~~0)~%t::9 6..:. t l c·~ 
6 o ~Jf:;O);t:,;-g.~i, ~O)rfqf!!.f.i,..:...:. -z:·~, '3 ff!.~ t ~ 6 o £ t::., ~~O)'.@'.JH:10)fffl.,r,~iiJ" t:,, 
~i-t!!cT>Fml--'-FJf:;ixO)~@:b•r.em-c·s 1) _ 1311 t::jj;--t J: :i ~ /- t-~cr>Jf:;it:b•:1ff£ L\-•◊ 
[0036] 

2$:~fif!!Jf:;fi&"C'tL ~it!!'.@'.*h'ffOCJf:;.itO)l:_~&U'i/f1 •J 1J□I~fi& Lt::.JE,;'.@'.*J:_ ') fflrot~ h, 
Wf!c-1::.~ 1 B:.Zf'Wf!c.JE,;'.@'.* 2 f.i,, {JIJ;: l;f, -7.. T >" v -7.., 7 Jv :3. =. ry .b., 7 JL,· :3. =. r; L-€.~ 
iJ,G~0Mi?J'-~±~Mittt L-c-vm,t ·n•6◊ q:i-c·i, :::1x t-, ~itf!l!JiO)fffl.,qiJ,G, 71v 
:3. =-? .b.' ;JL, :3. =.ry L-€.~~ Jiji,l,b$:b>tff£ LP◊ ..:_O)~' £'.:-f'L l, ~it!!'.@:*~~~ 
;JL,· :3. =.ry L*ttfic·:ffirot9 6£>~iiT£ < , 71v ~ =- '"'.l L*ttfilJ>t::,7£ 6t~IHt~ .±.~:ffirot 
Mitt !::: L '"( {!m ,Z '"( \, \;fllf J:_ \, I o 

[0037] 

~itf!'.@'.n~:ffirot9 0J::.~ 1 &tf'JE.;'.@'.* 2 O)f!!.~ ti, ~i1!!0)ffl1£. ~il!!.7-xO)ttw~,= J: 
1) J@HiR:5E~.h, ~t=~JE~ h6 t, O)'"(''U7£~ ,iJ>, -/.ff£ L < U, f-O)~it!!*ffiffrO) 8 0 % 
J;).l:_0)$n'--O)f!!.~ ( ~itl!'.@'.*~ffirotT 6 ~=m:ooffrt,J1;i., ,$-5J'--O)f!!.~) :b1 o. 2 mm,l,::J.1:_ t· 
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S 6 0 J¥ ~ 1'.J> 0 . 2 m m*m··etL ~it!! O)~~t=;Q-~~~i!J:1'.l>:f,f btt~ \, '\ t \, I 'J Fo'i~il> s 
'L = O)lffl),~1'.J, b , J: 1) tif i L < ti.!¥ ~ ~ 0 . 3 m m .k?Lc -c· S tJ , J! t= , ttf i L < ti O . 
4 mmJ,::J.J::.-c·S-6 ◊ fAJfffl"JJ\.0)¥:~ 1:L 1 mmJ,:J.Tt·S 6 c:. t :b'~i L \. '◊ = 0n,:~ :bq m 
m ~Jf§x__ 6 c, ~t,,~00~:flll~ x..,i2,u1J!ij:;:2- < ~0 il', ~i-l!!OJP1J§flif•~j.,· L+fr~J§I 
1'.J'>ftb:h.~1,, ,c:_ c, WG\. 1!:L il!I71'>11!< ~6 = c fpt:;,~£. L < ~ <, =0fflLq1'.J,t:, J: tJ -/J.f 
i L< U:0. 7 mml:lTc·S-6" 
[0038] 

~ff.lt1&0J~i-l!!OJP1$EE1J:b•j:;:3Kff*riiit=~ 6 J:: -3 i=i'" 6 t.:/Jbt=tL if~ 1 o 1 a, il~ 1 
o 1 b, 1 o 1 c , -12rn/- 7' 1 o 4 &tl7'F**~M~~~i-l!!J§*r1t::lfxJ§ L, ~i-1!!'.@'.* 
1710!±:h ~j:;:'AEE*i1¥H:: LJ.:;f;t~c~i-l!!'.@'.*0:&i%Ht□I~~fi -3 o = 0:&~ft□I~ii 
, ~Y~< c b~@JOJJE'ijfJfdtOJ1&t::fi-3 C:.t:b,tifi L\.•◊ =:ntL l@J§OJ1E~tJJ!tJH;:~ 
:A¥Rt0JH11¥t::J: IJ P1iffl(;:ff_;z:b,Je!i:T 6 c:. t ii'% tJ , = OJffri'rt=, 1E~tifF~:fi'hft::j:;: 
'Al±*~f,iJt·:&tHt□I~~fi-3 c, 'f01&01 @J§OJ1E~ti{1ct::J:: iJ~i-l!!P1$1'.l'>1JUJ±;ff.~ 
( *'AfEJ,ll) (::~ 0, ~i-l!!OJ.!¥hii'>J¥ < ~ ..-,, t.: 1) , ~i-l!!OJP1ffflflfvt&tJ'J§Ib>!:f G--:> ~ 

, :ti:Jl:'. Lt.:-+J--1 ~ JY1~1t'til'fi G:h.~1., i;r~if:b,;fi-6 :b'•b -c·S-6 o :t~t::, il:fi:Ji(;:~jfL if:j;J,iii:: 
1J 1-r'J Ltiif~{l~~ ffl\, ,t.:i:ri*ifJ~M~~ ffl\, 16 t~,i, tf,;z1'.J,Je!i: L-'?Tv '◊ 
[0039] 

=01t~tif1=!i, ~i-l!!t::ffl\., b:h.6iEt,,~:,t;tf-l, Jl.fi,~:,t;tf.-L -121,t,,-:>1, ~R¥Rt~OJ,fiiff, 
=nt:i0:,t;tf-}o:i15-11<-¥&LCfltl~L ~i-l!!:b>~ffl~h6~~t=.t6L--Cfi--z05R#-~t~fflT 
6 = t ii'c·2- 01'.l', f1!J x.. tf~i-l!!OJ~ffl~EE :¾: t· 4 ~ 8 ffiflm¥~& OJii&--C'1E~ L , it.: o0 
~(;:J;E: L --CJl:'.~1±~1:P1JUL, ~ t:.,::5mm0Tf;]:~J±i-C-'8ffiflm¥~&0)ii!J:c·:M(~L --Ct 
J: <, =ifJiE~ti{to:if&t=ft~ft□I~~fi-3 ◊ it.:, ~i-l!!O)J§I1Tf01E~ti{1:0h~ 
11'..-,,t.:f&t::ft□ L --Cb J: <, !.!¼Pli 2 @JJ;JJ::.OJJE:M(~~r,iPJ~ Lt.:f&t::ft□T 6~0,fi .1z 

O)Jt~tifFb llJ"~-c·Soh', 1En:{~tift~T1&0~i-l!!OJP11±~*ml±*if,iJt;:~,t o = c 
t,JJf~c·so 0 

[0040] 

=0J: -3 t=, *~:M[ff:j~c·u, 1E~ti{t~fi..-,,--ctf,;z~JE'.i:~-ttt.:1&t::, ;1f,;zt1z~ ~t&L 
:&i%Ht□I~~*'Al±*~ffic·:fr-3 = C t;:J: IJ' lml-'f~i-l!!J§*(::ffl\.'l,6:lfri'it=Jf.9ez-'?T~ \ 
J§*b\Wh --CL i -3 ct 1 -3 i'o'ill~R~T 6 = t :o'c·~ o" = 0:tfiif, 1 @J El 01E~tf{t~ 
fi-3 c 2- LL ~i-l!!P1$0JJ±1J t::--:>~ •--C !i~'j'(;:f>JJl:'.~ h~~ •ii', ~i-1!!171 ~*mEE*?jH= L--C 
fi -3 = c :b>-/J.f :¾: L t I o 

[0041] 

= = :;1: c·2Js:JEBJIO)Jml-'fID:fx01M<*=;x~i-l!!t=--:> ez , -f1tff ¥itn~aJI L --c ez t.:ii•, ~i-l!!ID 
;ft., ~i-l!!P10fl/ii.fflfil, t!lfil-=f.fflm~~mUET 6 b O)cU~v 1 o 

[0042] 

r~»filf1!J] 
lTF' *1EBJI(7J~~f1!J~~ L' *?eBJI~ ~ t~ t=~ f,f,;;WH::i_w.BJ},t 6 0 *JEBJRi' = :h.G~~ 
f1!J0ic11:t=J: 0 muE~:h.0 b 0-cu~~, V 

[0043] 

~~{1tj 1 

( 1) :if, l)-f-r)L..::.•17Jv?>-'_il1/*tiif~1t~c L--CL i Ni 1 / 3 Mn1 / 3 C 

o 1 / 3 02 , ~:liJ1-c-So ~J:t~OOflJ:~~i'd (BE T~J:t~OOfi= 2 5 0 g/m 2 ) 

&lFY-12+ v .::.,-7·· :1 •17 t ~~iHi'i-- Lt.: 0 1\-11/ :V-c·s o;t-' 1J 7 •1,ftt·= IJ 7'> ( P 

v D F) ~i~:A¥~-tU.:N - _:x 1-Jv- 2 -1:::."o 1J F 1/ < NM P) t:j:tt;:, 1it:;,:ht.:fil~~;V;J 
-t::Jfiejj:~ft--C, _;z 7 lJ-1 ~JOO~ Lt.: o ;_xi, ,-z·, _;z 3 lJ-1 ~~~f,f,;;c ~ 6 7 ;J.,, 2..::. r) 

1,;&jO)f,!jj]Iij(::~::mL, !lizriLt.:1&, 7T'A~1T~ 1 , iE~~1it.:c 
[0044] 

i£:j;J,iit:j:t0u'tJID:fr:m:•.ft!i, lJ 1-r'J L..::. ·1 7!Y< 1/_ff .::.,,*~if~{t~ : ~lt~lfilfl7t~~i'd 
: 7t-f-v1/f3·1~: PVDF=92: 3: 2: 3c~-iSJ::-3iffl~Lt.:o 

[0045] 
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( 8) ~!ffi2004-296325(P2004-296325A) 

~3- (a) tL JE:fii~O)IDGBJJ~t·&:>0, *~nf!!WlJ(;:_t:;\,,'"(, JE:fi~l O 1 av'J~ffi'ffl (W 

1 Xi:V 2) i.L 1 7 7 X 1 3 0 mm 2 -c··rb0 0 it::., ~~O)mill.ffl.tlt:.ti, A. 7 1)-1 iJ'% 
1ti~h -ci., i~\,•#:~€/B 1 o 6 at;,~tt0h, ,f-O)q:i:9H:.-OO:f:£3 mmO)Af.i'lffiltGh -ci.,,.fi 

[0046] 

( 2 ) =~mJ:li'a1:v.-=f-t.:L 7':~~.ffri ( -'f!:~f11.f.?i?. 2 5 ,tl m, 7 '1/ 7"WJ!t 0 . 8 6 g / c m 
3 ) c.uimt"rf· (f.X11:'..)~2 5 0°C r-Jl-<IY:;;r:i$'.7J'--3 0%) i--iHir - n't!VtL'Zftt::.o 
[0047] 

( 3) J:J/c ( 2) 1:·1t~Lt::.=:mffimJ:li'J11-r (J:1%'t1-r::r70) ( o o 2) ffiJO)ffifrJliri& ( 
d 0 0 2 ) = 0 . 3 4 n m*~FfL fffmfiO) { 0 0 2 ) fi'ijO)fi'ijfffllft& ( d 0 0 2 ) = 0 . 3 4 
nm i-'~i.. 0) t:; J::VQ¥~:t11:·rb 0AmJ:lfJi-'~JtiHir Lt::.fi, 1\/( yy·-·c-£> 0 P VD 

F i-'i$M~-ltt::.N MP q:i(;:_;J-~~(;:_'.lJ'-fix:~ it, ;t. 5 1) - 2 i-'[lij~ Lt.: o {J:\, ,·c_ ;z 7 I}- 2 

i-'#:~vt-t ~ 0:il"lfaO)jjtifflijt:.%11i L, ~;:1 Ltd&, 7°v ;z i-'t=r~ i.,,, f!:fi:~i-' ftt::. 0 

[0048] 

J'! ffiq:t 0)~7EHt 1t¥ ( ;m_IJt ) tL =:mffimJ:lfdfft r : AmJ:li'd : P V D F = 9 3 : 2 : 

5 t ~ 0 J:: '3 00~ Lt::.◊ 
[0049] 

~ 3 - < b) tL f!to~O)f5taJJ~-c&:>0 0 jU3§ 1 o 1 b O)~finff cw 1 xw 2 ) ti, 1 3 
3 x 1 8 1 . 5 mm 2 1:·£> 0 ◊ it::., ~ffiO)mill.1IDH:.U, A 5 1) - 2 iJ'%11J~:h 'Z \, ·~ ~ i 

#:~€ITT 1 O 6 b iJ,~(-t G:h, ,f-O)q:i~t:.-00::f.?i?. 3 m mO)A:b'lffi~t G:h 'Z i., ,.fi ◊ 
[0050] 

~ G(:., J::Jct [Aj:f'.RO)-=ta:.,:t:.J:: IJJ,OOtnt(:.;z 5 1)-2 ~~L, Jtffi~~i-'1t~Lt::.◊ 
Jtffi~ffili, ft.1£0) < 3) JfiO)~to~fffi~t=-t:;1,, 1-c>1H!ltlt:.jlljc~~tL0 <~2 q:i 1 o 1 c) 

[0051] 

< 4 > ~ 2 t:.-;f;-t J:: J t:., ...I::tc < 1 ) JJ-c·tt G nt::. JE,li 1 H:z t ...I::tc < 2 ) JJ!-z:··ft t:> :ht::. 
f! ffi 1 2 tt ( ~JtOO 2 tiO c. i-' , --t:r, v-7 1 0 4 ( I.--·- 3 >-·1:PrJL JJif-7-J. : 3 0 1.nn, 

~mnt : 8 9 s e c / l 0 O c c ) ~* L 'Z3'i.:1iJ:.ffJI L, ~ G (:., ~it!!'.@'.nc O)~~O) 
t::./lt)(:.jH!lJJO)j'l,Si 101 cO)~ t:,(:.tH!UH=-~~71 Jl,---1.,. (;-t.." 1)X...7..7-Jv7 1 JvL: /!1.7-J.: 
4 o 1--t m) i--1r L- 'Z3'i.:1H:.fffi Lt::." ,: 0)--t:r-::v-7 1 o 4 0) 1 5 o 0ct·O)~ll£ff1i'f¥U, 
1 . 1 %-Z:'ib----:> t::. ◊ 
[0052] 

( 4) ~4 t:.-;f;-t:f'.R(.:., Hf.~ 0. 5 mmO) SUS 3 0 4~~i-'~~ 5. 5 mmt:.;rJ VJ, 
)!;'.@:~ 2 ~1t~ L, ...I::~ 1 ti Hf.~ 0 . 5 mmO) SU S 3 0 4~~,toct;:J:: VJ ti=~ L-t::. ◊ {,Xv 1 

-c:·, ...I::~ 1 t:.7lv 2. =--.-'J L.~O)JE;f,~ttifilT 3 H J::U"ii.J~O)j'lf,~ftMff 4 ( llJf$1![1.?i?. 6 mm, :n: 
ttifilM 3 O)b t.€/B) i-' JL~ 1J11itt.: 0 JE:ffit:; J::t,.(J'l~~ttifil-=f-3, 4 u _ T 7 o Y < JtiirfilfflO ~ 
tf.7.. 7 -1 H:.J:: IJ ...I::~ 1 c *E~ L-t::." 
[0053] 

( 5) ...1=.ic ( 3) Jfit·1~Lt::.~t~fffi~O):§.J.Et,,~#:~$1 O 6 a:7JAi-'1E:ffittifil-=f-3t:., 
£ t::.:§. J'! f",i3§#:~€ITT 1 0 6 b O)A~J'lffiYffii-=f-4 t:.J-..h, -f-:h--f':h 7 Jv 2. =- -.-'J k~t:; J::tl!iirJ~ 
O);f."lv 1-- ct~m Lt::.HL 1im~:ht::.~;fo~fffi{,l,;~*Erl',3;--r-7°'c'~JE'.L ~ 1 O)JE1€/BA ~~ 
ml &:.Ef IJ v---!f-i$ti Lt::." {X~ ,-c-, i±.1It□ 5 ( TI[{:£ 6 mm ) iJ, G, ~f;lt'.H! ( x.. + v Y tJ 
-;t.·.:t,- t-, x.. +1t.---_;,{ 1-,vtJ-;f.'.:t-- t- ~vt-fflt 3 o : 7 o t:.iHir Lt::.i$titt:., ~i$ffm 
li_O) 2 :mli.%t:.ffi ~T bli.O) t:·=-v::,.., tJ-;f.".:t,- 1-- ~1J□ i..t.:f&, 1 mo 1 / I O)mlJ!tt:. L 
i PF 6 ~i$jg1i'. L-t.:i$i-&) ~i±.W Lt::." o:~ 1c·, *mJ±F1:·1Jirl::t'nfflO);f.";J.,, 1-- ~ ffi1., 1-Ci±. 
iii□ 5 i--~J:lit□ Lt::.◊ 
[0054] 

( 6 ) 2 5 °Cq:it· ,:_ O)~it!! ~ 3 . 4 AO)~f_l[c'4 . 2 Vi "C"J't~ l-t::.f&, 4 . 2 V O)JE'.~ 
EE~ £P1J□T 6JE'.~BF&'.~3"E~~irtt s ffi'i'Fslff\, 1 , m\, ,-c 2 AO)JE'.~Bn-c· 2 . 5 v tt. -c·1Jl. 
~Lt::.◊ 
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( 9 ) ~!ffi2004-296325(P2004-296325A) 

[0055] 
( 7 ) ;_xi::, ~i-!!!OJ(!x1C60ffi if.'Jv r ~ Jf1 i'J )'~ L t::.ti, %".nr,J~i..)q x 1 0 4 P a ( 3 0 0 

To r r) O)~fET t ~6 J:: ·_H:, Th[f:?U 2 mm(::t}1:)tb(\, 1t..:J:¥2' 0. 0 8 mm0)7Jv ~ 

=-t7Lffi-~·t1;-t." 1J7"ot°1.--</'7 ~ i,- r 71JvLr;•G~611□ 711vL s ~, ili!./J'.2 5 
0 ~ 3 5 0 ◊c, fE::fJ 1 ~ 3 k g / c m 2 , tmfE~ra, 5 ~- 1 0 fPO)§'kf-4-'t''~lli!ll~T 6 ..: c i:: 
J:: tJ, H:Hi□ 5 ~fiJHt□ Lt, ~ 1 4 8 mm>< f5J 2' 2 1 0 m rn ><n1-2' 6 . 5 rn mO),wl-'¥­
jf:;;JfcO) / - r ~~ifl! i'-f~t..: 0 

[0056] 
( 8) 2 5 °Ct:f:!t·..: O)~ifl!~ ffll, 'l, 3 AO)~B[c· 4 . 2 V £ '"'('j't~ Lt..:HL 4 . 2 V 0) 

JE'.~EE~1::1J.1J□T-bJE'.~i.m:JE'.~K1E~~ii-Hs~Fi,i,;ff1,,, mv1t 1 5AO)JE'.~f.m:·r-2. 5 v 
£c·m:~L ~ll~ill!JJE'.Lt::.Jl'Jr, 14. 5AhO)~ii:o'f~G:h.t..:o C:.O)~~O)I.,i,;t,cif­
LI: 5 2. 2Wh t·S 1J, I.,i,JJ...<:!f'-WJJ'.!:l:2 5 8Wh/ 1 t·S-J t::.o 
[0057] 

..: O)~ifl! ~ 1 4 A O)~B[c· 1 2 v £ t·1t~T 6 JMi1E11t-r :z r ~ ~nm Lt::. r;r, JMi1E~t:f:lmiM} 
b ~ < , liW~ · §Ej.:_ b ~;ij, ·:d::. o 

ltililWIJ 1 
~n&WIJ U::;t:;1,.1z_-t:r.,v-:>1 ~$' 1J 7°0t°L-<:./~T>i!!ilFt!i (J:¥h-: 3 o µm, ~fl: 1 o 
s e C 100 C c,t.l.T) ~ffll,1-f>J::JyHi~nmW!Jl t[AJ.ijH::~i-!!!~R:Jlh-JL.l' %".ll, 5&!1E 
~t~it:1~WfiffiLt::.◊ %".iiU 1 4. 6 Ah c·s !J~:IJ&WlJc [,',J~O){@:b>f~Gtd::.:b>, JM!JE~T 
.A r c· ~i1E~I¥ 1 8 0 %c'3i[iM} L, ~ifl!~fEf.l>;g T t:: fff;T Lt::.~, ;g~~Je~b>IL~ 2' tl 
t::.~, ~~~t:f:!JC Lt..:" 
lt'5tWIJ 2 
~:IJm(JIJU::tJl,i"(-l::J'\v-:>'~v-31/~P .. n,K (J:¥7;;.: 5 5µrn, ~m.lJ'.: 3 2 0 sec 
/ 1 o o c c ) ~ fflt, ,-f>.L-:J.YHi~»m/7111 t [,',J~t=~it!!~fflh-_ft--C, %".ll, JMi1t~t~1t1:i'-W 
{iffiLt..:0 ~nmWIJ 1 t::l:t/·Z, -t:1,v-:>':b'>!JV1t::.ln~i!!!n1-h-ti6. 8mrnt~":>t.::o JM!1E~ 
T ;;z r tUJM!JE~ t:f:lm** b ~ < , liW~ · Je1:. b ~;lj, "Y tdf< ~if!!.%". iib>l 3 . 8 A h c ~ 
nmWlJ 1 t::ttX.'E-=ffff;T Lt.:: 0 

~n&WIJ2 
~n&WIJ 1 t::;t:;1, 1"(-t:1,1.---;, ~ 1.---3 ✓~tJ;-H-,K (J:¥7;;. : 3 1 µ m, ~m.lJ'.: 1 3 8 s e c 
/100 cc) ~ffll,,-f>J,.'J.YHi~:limW!Jl t[AJ~(::~il!fffflh-TT"(, %".ii, .i~1E~t~H:~W 
{if Lt::. o ..: 0)~~0)%".iiti 1 4 . 4 Ah c·ib-J t::. ◊ 
[0058] 

C:.O)~ifl!~ 1 4 AO)~f.m:c· 1 2 Vi --c·1E~T 6JM!1E~T.A l-- i'-~nmLt::.b'< JM!1E~t:f:!3iffiM} 
b~<, liW~ · Jex'L~-/J•-Jt::., 
ltililWIJ 3 

~n&WIJ 1 i::;t:;1, l"( -l::J'\v-5' ~ v- 3 1/~t'.t'H-,K ( JJJ[h- : 5 8 µ, m, ~m.lJ'. : 1 9 1 s e c 

/1 0 0 cc) ~ffll,,-f>fJYHi~:limffeH t[AJ~t=~ifl!~Mih-TT"(, %".ii, JM!1t~tt1~.'l:~W 
fiffiLt.::o ~nmW!Jl t::HfZ, -t1,v-:>1:b•JJi[t,1f::.c;l)~ifl!J¥h-U6. 6mmt~--::>t.::o JM!1E~ 
T ;;z r cU.i~YE~t:f:lif!Jt b ~ < , ~ · Jex b ~fp--:, t.::b>, ~i1!!%". iih>l 4 . 2 Ah t 
~n&WIJ 1 t::Jt "-'E-=ffff; T Lt::. o 

[0059] 
~;B, -1:::_ic.c•ffl~,t..:~'AJ'.lU, .tf-v-~.~tt&~ ( J I S P 8 1 1 7) t::~:J5'!1L, 6 

4 2rnm 2 O)rJt£t::.ti~~~m 1 0 Orn 1 i?':ii:i~T0~rs'J~V1'5 o 

[0060] 
[ JEBJ}0)3iijJ~] 

*JEBJI0)1r-**=:;.x~ifl!U, ttJE'.O)}!J[_,7,;.}¼JJ'~m.lJ'.~lfT-iS:::f~lllFtliXUrit~ -l::J'\v-5' t 
Lt m ~, 6 ..: t i:: J:: •J , 'Rfiffic'f.i'-'J'R~t10) r□:11,,, t 1,,. -3 4~v& i'-lf Lt ~ , -f> ◊ 

[ j;gl[!!]O)Jm~'d'.'IDtBJI] 
[ j;gj 1 ] *1EBJIO)~~~JW.t·s 6~~1/ ;;z T Lffl1r-**=:;.x~ifl!0"'¥-Tiffj;g!NX.Fffl.Hmj;gj~ 

jr,Tl'.mc•S-f>o 
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( 1 0) ~!ffi2004-296325(P2004-296325A) 

[ Isl 2 ] Isl 1 t=~~if!!. crJ FkJ $ t=J(jljf'r~ tl-Mltf~fl Ji~0f!lffOO!sl ~ ~TlsJ--c· ib -5 V 

[ Isl 3 ] Isl 2 t=~~1',)if1Ji~~ fflre<.T 61Ef11)i, jt 1',Ji, &tf-t:1 '-v -5' 03:f ffiflsJt·;t.; " 
[lsl4] Isl H=~~if!!.(;:;Bft-5, _l_~t[i;/f\\'.n0IDTOO!sl~~Tlsl'Z''ibo ◊ 
[ rr%0f}iSJj] 

1 _l_~ 
2 JIE~n 
3 lE:filiftifil-=f-
4 jt:fiji~ 

5 i.£i1t□ 
6 !:t □ 7-1Jt,,L 

1 0 1 a iE:fic)i ( jjljjflij ) 
1 0 1 b iHJi ( jj!jjflff) 
1 Q 1 C J'!fic}i (J,flij) 

1 o4 -1::r,v-5' 
1 0 5 a lf :ficjg~ ~~ 
1 0 5 b jt -ficjg~ ~·pf;: 

1 0 6 a :if-ficjg~~ 
1 0 6 b J'tt~~~ 

3 

( lsl2] 

q 6 
\ I 

o ca.o mcv.0 a, o 
v.-"'-"" .... 1:t"-~- -"'1::1"..-v,--.;r.-'<:t' 
00000000 00000000 .,...."""""°..,...,.....,_,.......,,_..,._ ..,._.,....,._,...,,.....,.....,.._.,,._ 

.CCO...OCIJ GJ.0.V..O 
IO It) U) lO &t"J IO IO IO 
0000 0000 
.,..... ....--'T-""~ ~ ,.....,.....,,_ 
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( 1 1 ) ~!ffi2004-296325(P2004-296325A) 

(12;'14] 

6 

101a =1 
\ 

106a 5 

( b) 

104 

(c) 
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(51)Int.Cl.7 

(74)ftJJ;A 100105821 
#JJ;± Jii# i¥ 

(74)1-tJJ;A 100099911 
#f:1± lffl f=± 

(74)1-tJJ;)\. 100108084 
#IJ;± $!r ~--F 

(72)%SJJ~ ffi/Ji'.. tW:~ 

( 1 2) 

FI 

HO llVI 10/40 Z 

x~wx~rnt:p*~fmf~~T§l~2% *~EffittA~tlM 
(72) %SJ]~ 11□~ 5f::.f!J3 

~!ffi2004-296325(P2004-296325A) 

x~w*~*t:p*~fmt~~T§ 1 ~2% ttA~t±lffle§ffi~1if'.fliJf5iPJrM 
(72)%SJJ~ tiM ~ff 

x~wx~rn$*~fmt~~T§1~2% ttA~tllffle§ffi~*M5iPJrM 
(72)%SJJ~ :9':EB iH~ 

x~wx~rnt:p*~fmf~~T§l~2% ttA~tllfflg§ffi~*M5ifflM 
F ::9-A(~~) 5H011 M09 AA13 CC06 KKOl 

5H021 MOl CC02 EEll EE12 HH03 HHlO 
5H029 AJ12 AJ14 AK03 AL07 AM03 .4M05 AM07 BJ04 DJ02 DJ04 

EJOl EJ12 HJ02 HJ04 HJ12 HJ14 HJ19 
5H050 M15 AA19 BA17 CA07 CB08 DA19 FA13 FA16 FA17 HA02 

HA04 HA12 HA14 HA19 
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(19) B~ff~f.i(JP) (12)~ lffl M r-f ~ tll(A) (ll}~m:iliJO$.lfflli-§;} 

(51) Int. Cl. 7 

H01M 
H01M 
H01M 
H01M 

(21) tf:',!ffji-§;} 
(22) tf:\DB 

(57) [~¾:J] 

2/16 
4/02. 
4/58 

10/40 

F l 
HOlM 
HOlrvI 
HOlM 
HOlM 
HOlM 

~!ff2003-92311 (P2003-92311) 
:if2irel5£p3~28B (2003.3.28) 

[ ~~] ffE*Cl);ji=7Jdl~:MW~i-lM::t3 ~ >'(T:L rt'.ffi~!~Cl) 
i.£& Cl) -1.~-?~7E~ (;:Jf.9[§ L -C ~i{!H9~0)i.£&iJ' _l_~ T 
6 ~ i= t3 v1 ---c , -t rn., - ;1 iJ>::k ~ ,:;:-~JJxffi'r z- 1=. t:, -c ~ 
iii! P'9~ t:JiJU's'J iJ15e1=. L f-O)p~rs'J z- 1r L -c lEf~ t !H~ t 
O)~iJ,:3E1=. L, ~ O)*;li:~, ~i-lf!Cl)~~t't/J>i!:£TT 6 t 
~ '\ --:) 7'fflii';-iJ> ct') -:> f::_ 0 

[ t!IR.'k-=¥-fl] 1E:fi:~ii~mWiJ1? ✓ tf ::/~ 1J +r'J L ~* ,Z, --c­
H •) , IJ,--:>, -t J , v - ;1 Cl) s.., 'V "/ J, Jl' r'J ✓Hilr&iJ' l 6 2 

°CUTz·s "J , 1 2 o 0c t:::B rt 6 OOflJfZffi'r?¥iJ>I 5 %t:t 
T-c''ib63F*~t!IJ'.W~~z-m~T 6 o 

[~tRER!] Em2 

2il6 
2il6 
4i02 
4i58 

~N2004-30347i 
(P2004-303474A) 

(43) ;2;1ffl B .ip:J:116.10F.1288 (2004.10.28) 

z 
p 

C 

7-7 ::i- r (~$f) 

5H021 
5H029 
5H050 

10i40 Z 
$ii~* *~* ~*~OJ~ 4 0 L (~ 14 ~) 

(71) ili!ff A 000001889 
.=. f=F:i!M~A~1± 
*~~~□m*~$~2T§51i5-§;} 

(74) fl~J.mA 100111383 
#J.! ± 7-.ff .iE lHE 

(72) ~B_ij-tf #IIIT a[* 
*~~~Dm*~$~2T§51i5-§;} = 
f=F:i!M~A~ 1±~ 

(72) ~B_ij-tf ~11 ffi'i'¥J 
*~~~□m*~$~2T§51i5-§;} .=. 
f=F:i!M~A~ 1±~ 

(72) ~B_ij-tf B@ flfi 
*~~~□mm~$~2T§51i5-§;} .=. 
~i!-~~~ 1±~ 

F ~-.t,. (~$f) 5H021 M06 CC02 HH00 HH0l HH06 
>li~~l.:n< 

o; 
0 2il 40 00 00 100 

iEQ,'st.l!l:<l'rDUCaO,mi!!.iel!:~ I 1!1J!I:% 
12:J 
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[ :t"'FfHi* 0) ielffl l 
[!f*rJUl 

( 2 ) ~!ffi2004-303474(P2004-303474A) 

lEffi, ~t1!ii, 11=7.f<~fliW&L(tJ,1,,-;7 t ~1im.z6;:JF7J(~fl¥W~i-t!!t.:;B\,,"(, lEffiiM~W 
iJ'?>'n·>w~ 1J+17L~1fA..- •c;B 0, fJ•-:i, 
1Jr1!ctrq/-:5'0)1/-.v- •;1 r-::>"'17>ill\t.i!tb' 1 6 2°c.12JT·cib tJ _ 1 2 0°ct.:;Bito ffiffill~m 
-¥t' 1 5 %1,:J.T--c· ib o -: t ~ t¼ln t To '11=7}(~fl¥W~i1!!" 
[!f*JJf2] 

WJ!clEt~it!tm~iJ1 , '7 > n·>~IJ +17 Lt :1J,1v Hit 1J +17 Lt O)iHi?i'.r!!L £t.:tL '7 :/ 

ti>~ 1J +17L t 1J +17L-.-= --1 :r1vf'i·i5'~ft::twt O)iHktmt•0'£0-: t ~t"'FffitT 6~ 
*rw 1 !cllt0)'1F7J(~fl¥W~i-t!! o 

[!f*JJf3] 
Wfilfilt~it!t!JJ~q:it.:;Bit 6 :1 J,1v r- M 1J +17 L;t t.:tt lJ T17 L-= •;1 :r Jv=vikM1r.!f'bJO)~tJ 
k-J} 1 0 ~ 9 0 :m~%--c·s G -= C: ~:t"'Fffi C: T G ~*rw 2 iclltO);:}F7i(~;i;¥W~i1!!0 
rnt*rJi:4l 

WJ!cc:JM(~W~i1!!b', 1 5 0 0 mA h£J.J::.O)?§'.:i:-c•So-: t ~~ffit Tb ~*JJf 1 ~ 3 

icllt0)'11=7.f<~M~~ii!!o 

[ ¥eBJI0)!$~7£IDlBJJ] 
[0001] 

r ¥E8JIO)~T o~ffi-JJ'-!ff J 
*¥EBJili, '11=7J<~MW~i{!H.:lfflT 6" 
[0002] 
[ ~ O)~f,lfr l 

ri:~, ftMlr~~T~n'd'.' c·O)~Wl( t L 'Z' ;J,~iJ•-:iff~ C'r'6:!Xi,Jv"r·-woc~fl°T Q l) T 
17 L-1 :;t>~i1!!'£ c:·0:11=Jt<~flf1al'~ii!!O)tf&iJ,~iilt.::tlA..-c·\, 1,6 ◊ _:O)fi:11=?k~M~~i1!! 
ti, ~ma"Jt.:, lE:r,:'!Kili:thlii t L -z :1J,1v r-M 1J +17 L, ~1'¥Rf0)/gfft L -z1r1ui}ff~ m 
\, 1-z \, 1 0 0 :f:O)t.:lh, :1M<~fl¥J'f~i1!!1i, ~m~t;O)i&J!tO)J::.J1.~i&11E~t=~~ l -z~H!! 
p'qi'WO)i£JJtiJ,~~t.:J::.MT o t -~ 1 -3 ~m:f*:li.JtfJ>!E co ofjj~fl:~fl°T 6" ltc:iJ'--:i 'Z, N:* 
0):11=7.f<~fgij;j:f~ii!!cU, ~:'id1 ~ [n]J::. ~-t± G t.:!h(.:, fi,;,O).'fit;iJ>:f'wi12'h. 'Z i., \o 0 

[0003] 

1711.ztf, ;:J!=7.f<~fl¥W~i-fl!c7)~~tt~ fnl_l:_2"-1± 6-'fffe!¾c: l -Z, lE;fii:'!K t ~~t 0)Fs"J~~Z 6 t 
J,v-:5'0)1/-Y "/ 1--:7·17 >f:l!~~f1Jffl lt.:~~f:l!fl~fl°T o"1F7J(~m~~it!!fJ"1£~2"h -z 
\, 1,6 ◊ -: CTJ1/-Y •;1 r- ;t·ry >f:l!~l''li, ~'m:fic1rn--c•~ifilp'q'l}lH.:~iJ,JE!E Lt.:ti.,-@;t, ;t," 1) 7" 

oet, y~;t."l)X1-v YO)j'ij!l_,~~nm lZ' ;t." 1) 7"Dt"v Y~;t"l) x+ V >b'·b'd'.'otr, 
v-Y ~~Jffi.ml2' -t± 6 ◊ _:O)~Jffi.ffi'rt.:J: 0 , tr,v-Y t.:78ret2" ht-:-1 :.:t >:f}thO)t_:&')O) 
f~~tLiJir;Jf:00c·, lE;f.:'!Kt ~;f.Jit 0Fs"Jt.:1.l[tLo~v[O)~ID'fiFfihtL0 o 

[0004] 

~?-i!!O)*@tl:~ (EJ!h6t-:!ht.:, ~m:f*rt~t-~iJ,~!E Lt.:ti.ikt.:tL t·~ 6~ 'J1t!-!!:JHc:~VW. 
O)~!t~~fr-3 O)iJ,~£ L\,\◊ :fO)tc:!ht.:tL -1:::1,v-:Y'O)y-y ''/ 1--y··ry>iNroc~--c·~ 613.[ 
tJ f~1,., 1iNroct=~'iET o O)iJ,~ £ u \ 0 r,1q, *BJJ/1:HJ:Bt.:;B1,, 1--c, -1:: 1,v-Y (I) 1/-Y •1 1-- ;t·ry 
>iNr!Jt t U, ti, v-Y t;:IDnx:2" ht.: 1 :.:t >:f%tbO)t.:lh0fni~fLiJ,r;J c, 1£:f,:'!Kt i:t;fii:'!K0.iffi 
~i.)>5c~(.:~1'!/r2" ht.:ffi'i,,¢,(O)f&J!t~t~T b O)"('if) 6 0 + = c·' tJ,v-:5' 0) 1/-Y '1/ r- ./fry 
>iNrocHJh ,f£JJtt;:ti5ET o t;:ii, ;t." 1J 7°Dev > J: •J 'hrilt¢.i:O)fJ:h ,;t." 1J x + v >c1JiHii 
lt.?¥~*~ < lt.:i!!iitl'f-J.~ m~ 1--c -1:::1,v-Y ~IDnx:T o 0 

[0005] 

lx;, L'd'.'iJ' t:,, * 1J I-r v >U;t: 1J 7°0 ev >t.:1:1::.,z-z, ~t.:xtT 6 ,ti!*5Efl:b'1l£~ ,0 
-r·, -: O)J: -3 7£tJ,t,-Ytl:~t=xtT o ,ti!~5E'l1Nf~< 7£ !J, +crJ*s~, ~i1!!0i:roctJ, 
J::.,-¥-lt.:tJ!kt;:::k~ ~~Jffi.ffi'r~!E c Z~ifl!p'qWt.:!Zi/tFiffiJ"JE!E l, +o:i!Zi/tFiff~ fr Lt lE~t 
ist ffit O)j;R¾aiJ,JE!ET o ◊ -: O)*s~- ~i-t!!0~~f1:ti,,~TT 6 t \,, -3 ~Flffia-iJ'S 6 ◊ 

[0006] 

+ = c·, J::.!cO)J: -3 '£:::f~ii~c5r~T o t-:!hi,;:, iJIJ ;U:L ~!'f::xJlft 1 O)J: -3 7£, tJ,v-  
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( 3 ) ~lffl2004-303474(P2004-303474A) 

:9 0J!Z!uH::J::-:, Z mttl:\ Lfc:::i.EJt:fiili0tif§!l!i:: J: 6m~!-1Wll::.--t 6 § a~c·, tr-:v-1' t i'MI~ 
'ti0if> 6;/:M:f!v.:!-~ii!!f1;J~IH::1Fmi. 6e:1M(~MW~ii!!:IN£~~h Z \. 1.f> o 

[0007] 

[ ~fl=xffik 1 l 
~lffl-'12 5 - 7 4 4 4 3 -%-0¥11 
[0008] 

[ 9%BJliJ>fg4~ LJ:: -3 t T 6~,lrn] 
L :ZP L -/;J:i]> t., , J::.icl~l'FXMK 1 i::ioocrJ"1F-7K~MW~it!!c'LL t J, v- ?' 0 jjljj)/ffij !-weiti'::f!v.: 
t::11!.~ L "C \. •6 t::.lh, tJ ,v-?' 0l[xffiH:: J: 6 tJ,v-Y 0Mllm!-1Wll::.T 6.:. i:: iJ>c't!: f 
, ~ii!!b'~T 6 t \. 1 -3 :::PfflHrb'~ t 6 .:. t iJ'«> 6 o 
[0009] 

*9%BJBi, -1::.ic~Jm!-Mi:k:--t 6t::.1nt::-J;J: ~ht::. i01:·«> rJ, *9%BJ10 §~ti:, ~m~~0 
iMioc0J::.~--'f'~1E~t:::;ml6' L t~it!!f1;JMi0iMioc:1J,J::.~--t 6~t::t::n •--C, ~fr:'ti!-11JJJ::.2-
tt 6.:. t iJ~riTfi~-/;J:§llo7k~¥W~ii!! !"tlHftT -ti .:. t c· if> 6 " 
[0010] 

[ ~Jm !-Mi:k:T 6 t::.lh0-¥f9:] 
J::.ic§ a~!-:i¥fflti"" 6 t::.lht::, *9%BJHi, 1Ef,Ji, Jt:fiiJi, cJlo7k~MW&Utr,v-?' t !-1Fm i. 
◊ §IM(~1'¥W~ii!!t::t3\. 1--c, :i.Et;;Jiii5!f":.'.iJtfiJ,7.:.,,tf .:.,,~ 1J +ry L!-15 A., ·-ct3 0, tP~, wric 
--1-:1,v-P 0:;/~ •-:; J-.. !fry YiMh' 1 6 2 °ci:rfc·«> IJ, 1 2 o 0ct::;Btt 6 OOfflJ!Zffil$:o' 
15%~T~if>6.:.t!-~Rt--t-iS. 
[0011] 

*9%BJI t::;B tt 6 ;jF-7J(~MW~it!!cU, 1 2 0 "C t::;B ft -iS OOffll[xffij$iJ>l 5 %W .. Tc'if> -iS J:: 
-3 t:: Lt::.01:·, 'W!Ji.t:f, ~1E~~t::t3\. i--c t1,v-Y0:;/~ "/ J-.. -'fry ::.,·:timtn~ Lt::.fft::~ 
i~~iMilil:.~iJ'~.:. -.., t::. t L --C ti , t 1, v- :9 O)J!Zffilt::~161--t -iS :i.EtiliiJt :fiilim*§-0)~ !- IW 
ll::.i""b.:.tn>liJfi~--C·&:>◊o .it::., *~BJl~i{!!n>, ltt::, iE:iiili, Jt~&UtJ,v-?'iJ'>~@] 
~h, i/1'1~~:fiiJit,t(!-1JffiJJ::.§llo7k~1'Ii'.1i~ll!!.c·;b-iSt~kt::tL ~@Jl::J:: tJ '3h5!F:,ht::.tJ~:li'Jt 
t::zb-iS tJ,v-Yn"llxm L --Cli!lllmT 60 !-IWll::.T 6.:. t b liJfi~--C·if>{S 0 

[0012] 

.:. :=.1:·, *~aJlt::t3 ❖t-iS OOfflllxiim$t Ii, < ~i:i1:·0t1,v-POOffl-~!I..IJ'.iEiMt·0t1, 
v-1' OOffl) /~ill! 1:·0--1-: 1, v-POOffl x 1 o o ( % ) 0.:. t -c· «> b ◊ 

[0013] 

£ t::., *9%BJlt::t3 tt -ti§llo7k~1'nt~ifl!c·tL 1 2 o 0ct::;Btt -iS OOfflllxffil$h>1 5 %t1Tc· 
«> -iS J:: -3 t:: Ltd.r', OOfflJ!Zffil$t:;t1b2- i., •H c·:tff £ L \.,. Lb' L ;t-" 1J 7°□ e v Y--'f';t-" 1J 1. 

+ v Yn>t:.-J;J:b tr,v-P !-~llxm~tt, jm~O)t::.1n0t,tt§;,1L!-m t-ti.:. t 1:·tHv-P 
0:;/~ .,, 1---y··17::.,on"~fi~Tb01:·, 1 2 o·ct::t3tt--iSooffl~I¥h>I %1¥.ocJ:: 1J iA\~-f;J: 
--1-:1,v-Y--C'l:L :;/~ '1/ J-.. yry Y1:i'51:;fr:(::iiti&H~ L-J;J:\. •liJH~tth"~ i. 0tL-iS ◊ 
[0014] 

.tt::., *jEBJlt::t3tt-iS§llo*~1'Ii'.'if~il!!c·tL --1-:1,v-1'0:;/~ '1/ J-..y··ry.:.,,iMiliti" 1 6 2 °c 
l.JTc·«> 6 J:: '3 t:: Ltc::01:·, :i.E:wic7J~~i:: J:: -iS ~it!!f1;J$0W'mi;J:iMt!J{J::.~h•~ t-iS 1rut::, 
1/ .Y "I t- .2-fry 1/h~tiifi~T 6 0 

[0015] 
r,!6, jm'ffic'O)~ifl!0~ffii<fi'{H\f:"tbt::.lh, :;/f "/ j-..jl''ry.:.,,iMili'.t;;I:, ~m~~ill!oc!-~-T 
6 t, 1 0 0 °CJ.,.::,[J::.--C'if> 6.:. t :f:;>tff £ L ~ ·◊ 
[0016] 

£ t::., *9%BJlt::t3tt 6§11o*~1'Ii'.-W~ifl!c·i:;1:, :i.E~iMww:1,-.7.:..,, 1J>M 1J +r'J L !"%tJ>ti er) 

c•;b f), {91Jj_l:f~1E~~(.::;!:3 ~ ,"(, Jl1'11i*OOA... ~ +ry Lf.i>tfrtl:\T 6 0Hf!Jffi1JT-iS .:_ i:: i?'c' 
t!: 6 0 .:.nu, < Yif YM 1J +ry Ll:;1:.il'ffi01E~c·~a~f1;J0 1) +ry h, !-:tJ:!{tl:\T 6~, ~1E 
~~t=t3 ~ 1--CJEffin,t:,i:J It!: ttb•hb 1J + r'J L-/J'lfri c·-J;J:i., .t::.1nt·«> -iS O .:. CT)~s!IL ~1E~~ 
t::t3~•Z, :fJrtl:\ ~ +ry L.h-,~1'!/'.Wt&J;5 L --C ~~--t-iS0!-1W1e L, ~ifl!f1;JMi0~~~ill!& 
J::.~t= J::-:) "( tJ \ v-YiJ>J[,~ffi'IT 6 0!" IW1eT 6.:. t iJ'>liJff~c·if> 6 0 
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( 4) ~!ffi2004-303474(P2004-303474A) 

[0017] 

~ t;, c:, 2fs:JEBJJt::t:Ht 6;:JM<~;tt~it!!ttL 1E,fii1iiM11JJfi.P? 1/n-✓~ 1J 1--17 L ~-% /\., t· 
i,. •6 (7)c·, iE:fiili(7)1e.~1x!!'J < ~\. •~ft.:itc:rm) i:::Bit 6~a'J*Ji:''ti ~rPJ---1:::_~it 6::... t t}t·~ 
Go C:hl:L ~if!!(7)3'cJii::J:: 1) l)f-17.b.1'5l~itzi.Pht.::?1/n-✓~ 1)1--17LtL 41ilff(7)* 
5E~{t.½!t'0~%fflt-t 6::... t t=~~T o, ::... (7)t::.W'J, fJIJi.tfi&!3'c:~ffi!rt:::t:Ht 6, iE:f.LH:I Jt0 
5E~-\.'°'tt:fiilic ~:lm:rtt (7)fz);G;f;r,JJR~ t 'd'." o, ~ft!!O)~itt~iM---1:::_Jl.~IWJl::. L, C: 0m:WL 
tr-n.,-::90J!x~~®l1::.-t 6::... t iJ>AJJ'1Et·ifii 6 ◊ 
[0018] 

2fs:5EBJJ0;:Jr-*~ij;tt~it!!i±, iE:fiiliiti'iJtt i::7::,,, n-✓~ lJ -r 17 L !i:--%ts::... t t= J:: 1J , i:l ~~ 
000:t1r1±:1 1J 1--17 LiJ":i1rlliT 6 0 ~JIJ i., iJ•--:>, ~" •~1ttkJ1Jt::2t 6iE§(7)~a'J*JE'.'~-'t~ 1:i 
--:>Z: i:::: t:: J:: IJ , ~it!!0~~'d'."iM___!::_JI.~ ®11::. t__, -c 1, • 6 ◊ :: v">is~, ~if!!(7)*ii~:tt !i:- fPJ___I::_ 2>­

it 6 ::... t iJ;l:iJ§Et· S 6 ◊ 
[0019] 

£ t::., *'fEBJ1(7)§'r-*~Mff~it!!tL iE:fiiliiit'i'tJJJff h'>, 7 ::,,,;!f ✓~ lJ 1-17 .b. c ::J )\JV r-~ lJ T 

17 Lt 0iH.½:t:~, £ t.::t:f, '"'<::,,, n· ::,,,~ u -f-17 Lt 1J f-17 L-=- •;I;, ,vti.½~11:'..!thJ t (7)ift..½ 
!thJ:1J·0'd'."6::... t :/J":kt£ L\. •◊ :::1 J\Jv t--~ 1) f-r'J L&u· 1J-f-17 L-=- ") ;,1vtii'r~1t!t-mtL 
7:;_.,;!f ::,,,M 1J 1--17 .b. tJ:t~L -c 1

) T17 .b. ~P&~. :tikl:l::!T 6::... t :b'>t·~ -t>~liiJ":k~ \. ·◊ L 
ti, L, ::1 J'\Jv t--~ 1) 1--17 L&r.,r.: lJ 1--17 L -=- •;1;, Jv~.½~1t!t~Hi, '"'< ::,,,;1f ::,,,~ lJ 1--17 Lt 
J:t'5e L -C, i&!3'c:~ffi!r~t:::t:, It 6 jl ,fii~ffiJA..(7) 1) 1--17 .b.0tJflli:b'§, < , £ t.::, ~a'J*JE'.'ti b 
{,!£;1, \ ◊ ::... 0t::.W'J' iE$Jiit!i!t~ff $(:: :::7 J \)!, r-M 1) 1--r'J 1~:o"-%£tL6 ;t_§j,@;' ~if!![;i;J$t·~~'d'." 
iMili---1::_Jl.ii~ t>"P-t< 'd'." 'L ::...tiJ:: J: IJ ti ,v-::9 0J1x~:ot®2- -'z'-t< 'd'." 6 (7)t··, --t0-% 
1f :i: !i:- ffi!Wf-t 6 £·~ :b' S 6 o 

[0020] 

*5EaJJ t:::t:," ,-z:: ti, iE:flizit!thlttJ:f:l t=<' :.,, n>M 1) -r 171~:b"ft £ n--c t-:; IJ , 1E:r,1iit!i~ff J:f:l i= 
::1 J'\Jv r-M lJ f-17 L £t.::U: lJ 1--171~ -=- ·17 Jvtii'i'M1t%1:b"-%£ :h -C \. ,-t,t_§ji;-c··t, ~it!! 
P'1$t•~itt'd'."ill!~___l::_Jl.~JIJffirJ-t 6::... c iJ>''itfff~c'it> 6 o 

[0021] 

£ t::., *5EBJ1(7)§'r-7-k~Mff~it!!?:::t:,\. ,""(ii, 1[:t;,)K:;5!t'0ffJ:f:lt;::t:,ft 6 :::1 )\JV r-~ lJ 1--17.b. £ 
t.::a lJ f-l)L-=-•;171vti-&'rM,ft!t010~i!flh:i;tiri o~ 9 owJt%t·S6:t_§j.@.t::, 1 2 Lrci:: 
:t:,ft 6 OOffllx~*:b'>l 5 %.W.T0t1 ,1.,-::9 ~ J:fJ\,, • 6 i::::, 1 2 o °Ct:::t:,ft 6 oo-ffllx~*h" 
1 5 % J:: IJ t> :k~ ~ i-tJ\'v- ::9 ~ ffii., ,t::_f:_-;,½ c J:t~ L:-c, :1Rtilil¥-Jt::~il!!(7)*ii~:t1 ~ fPJ___I::_ ~ 

it 6 ::... t iJ;AJiEt· S 6 ◊ 
[0022] 

£ t::., *5EBJ1(7)§'r-7-k~Mff~it!!tL 1 5 0 0 m Ah l-ll0'.§". _:I:~ 1fT 6 Z: t iJ"W £ Li.,,, 
150 OmAh.l,:::l___l::_0~~_:i:0~it!!ttL Z:il.J:: IJ t'.§"._:i:0)1J\~'d'."~il!!cJ:t'5eL-C-:Il9:H'J 
t=:tik~'fiti"fff;r-t 6 t.::W'J, ~it!!(7)f1;J$i£1tti"---1::_# L-'(<J-t< 'd'."o" Ltc::b'-:> -c, *5EllJJ0Ru 
< , 1 5 0 0 m A h J;J---1:::_0'.§". :i: ~ b --:>~it!! ~ ffl.6t L -C 'b , :i.Efolim!l'-mff c Lt 7::,,, n· ::,,,~ 1) 
1-i'J 1,, ~ ffii,. •6::... c .. C'N$0~~'d'."i.Mt&___l::_W~JIJffi!J L, £t.::, ~ill!ffi!rt:::t:,tt 6 OOfflLZm* 
01J,~ i. ,ti,v-::9 ~ mi,. •o ::... t t= J:: IJ , ti,v-::9 0JLZ~~iw11::.-t ;,s::... t iJ,AJ~t·s 6 
o :fJE-:, t, {rJ:i:fflffl:1:j[t1)ill!.!l0LWvjNi,t;~t::~'61 L -C~it!!P'1$0ill!&ii>___l::_JI. T ;,s :tt.½t:::t:, 
i., t , ~it!!(7)~:§'!:'fi ~ J: IJ IPJ ___I::_~ it b ::... i:::: h"'iif ffEt· ib b ◊ 

[0023] 

raj' 1,::J.r 0~.~t·a' ~it!!t::{¥~@1Ji!%~ tim L'd'."\,, .~~:i-tlH::--:>V1 '(~~1 Lt t •6 iJ>, §fr-7-k 
~Mff~it!!:b'm:tJ;t;:/£@16~(::tl:, f*~@llfi-'z'*:§'!:#:tf, ~it!!0*:§'!:mifflt;:fffl,bb~f4~ 
{iffi i. tc: ~it!!h1 /:fj?,ij' 2- .h 6 ◊ 

[0024] 

[ 5EllJ1(7)½1J~] 
*5EBJH::J:h!:L 1Efoliir'i!t~ffiJ>'7 ✓ ;!f /~~ l) T17 .b. ~ft/\., t·:t:, IJ, ;Q>":J, 1/f '>' r-:>"'r'J ✓ 
i££f} 1 6 2°CJ,::J.Tt·s 1J, 1 2 0°ci::t:5ft600ffllx~$:o• 1 5 %!::J.Tt·&")oti,v-::9 
~ ffii,., b::... c t::J:: IJ , ~ll!:![;i;J$0~~tt'd'."i.Mt&___!::_JI.~ J1Jffi1J L, :b.,--:>, t, ,v-::9 0J1x~~ @J 
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( 5 ) 

i!!:ET 6 = t--c·, ~if!!.O)~'~!:'fPI---'=-~fto = c iJ"~§~--c·:b6 0 

[0025] 
[ ~fiif7JJ] 

~!ffi2004-303474(P2004-303474A) 

J,J.T, :;.t,;~SJjO)~fif!!f711!:'J'!~a-%:~RBJ1T6o r,!6, J,j,TO)~!J9!-Zt:L lm:~~if!!(;:~~@1~%!:' 
1im L ~ v\--c-~1E ~~~ !:' fi~ ") -r \,, o O '1f- t::., ~~l@JJiK}!:-tim L ~ \, •lm:~~il!H:::t:w1 -r 
LL tJ'H/-:90):Y-'i' ·1 t-;r·r; ::.,-~'if~J,j,J~O), ~i-1!!0)"61?£:£:tt{t(::lmbo L O)(j:~ L 'C 

~it!:' fi~ -:d::. ¢ ~E! ~Sf.J(;:!j:' ~jg~0)~1J0:if1L IEJ1JiO)if.i1J0)ilL ~ :fi,1gO)j;f;i1J0JflL :lc:£::#Ni 
, J,J.T 0)%~-ZtH~ffl L 't' \, •~t •◊ 
[0026] 
(~~1) 

~~ 1 tu, iE~ittm~ t L-r ::1}\Jv t-tt 1J +r'J L !:' J:1=n l, lE~$l'm~O)ma1:lcJE'.1~t::--::> 
v •'t'~~1 Lt:. o 

[0027] 
L i iff:~!:'~~~ C L '(' 4 . 3 V&tl 4. 5 V :1 c'1E~ Lt:. L i COO 2 !:' SJI 1-JvtJ 
-;jf -i, - r- ·c&:rttf&, 3 0 -5-i'--Fs'l~~l[!zJi !:' 1T-:> t::. ◊ = 0) iE;fiiJii';-jflj 3 m g c I+ v ::.,-fl- ;jf 

-i,- J--- 2 mg c ~i.lii'r L, 7 Jv2 :y-Jvl,::it□ L 'C, 5°C/m i nJJ.niA~Ifrc·D s c~ 
@'. !:' ffl \, • 't' iE:fi,JiO)~lffltmiAM !:' ~!!IJJE'. Lt::.◊ 
[0028] 

= O)t,aJIL 4 . 3 V £. t·1E~ Lt.: L i C o O 2 t:!: 2 0 2°C, 4 . 5 V £. t·1E~ Lt.: L i C 
o o 2 U: 1 6 2 °CJ:: 1J ~iJ"iffltiiT 6 .:. c iJ",biJ,-:> t::. ◊ 
[0029] 

=.:. "-Ci~JJJE'. Lt::.::1 }\}V' r- D '.11-r'J Ltj:, <::.,-ff ::.,,ff IJ 1-r'J L c l:l:.lfi9: vc, ma'.J'tz::£:t1iJ>fI_t 
\, 1 o ftt_-:> '(' ::1 }\Jv Hi~ 1) 1-r'J LC< 1/ ff ::.,,ff I} 1-r'J LO)iJii'i'-tw' 'tf. t::.ii' 1) 1-r'J L - .:::.. 
•171vfii'i'-tt1r.tw t '< 1/ tJ>tt 1J +r'J LO)iJii'i'-t1/JtPt?~ oiE:ficli$!rhl~!:' 4. 5 v £. c·1E~ 
L '( 1:_icJJJ:: ') 7~:i!!IJJE'.!:'fi~ "") t::.f~li' iE,1,i]iO)~miUt± 1 6 2 °CJ:: !J L *~ < ~ 6 C 
~.z t:>:ho 0 

[0030] 
Lt._::i)>-:>'(, *-jESJJt•~fflTotJ,v-:9LL 1E~iE;fiiJiO)mS'.J'tz:JE'.tt!:'lii{W-c'~ 6 1 6 2 

001Tt':Y-'(> ''/ r- y-·17 ::.,-;l}fftt~T ob O)'('~ < 'C Ii~ t:,,;;c-\, 1 o tJ,v-:90) 1 2 0 °C(:::;B 
tt6ootl:~1%iJq 5%W.Tt'ib-:>'t'ti, tJ,v-:$70):y-'(>•1t-7··17_;.,-;glJ{i)>l62°CJ:: 
') 'i>-:k ~ t ,tr-n/-:9 !:-~ffl Lt::.t~li, 1/ ~ ·1 r- :7··17 ::.,-iJ,1J&~T 6 J:: •J ti WH::, iE~O) 
-jE~(:: J:: o ~i-l!!F9$CTJ~mi/iA&l:_.nfJ1!E to ~§~ltiJ"ib 6 o 

[0031] 

(~!.i~2) 

~~2tu, 12 O°ct:::Bltot1,v-:90)ffi::iffi:JJ_£ffii1%t,~~6tr,v-:7!:-ffl~,. oom 
Jj_£ffii1% C ~i-1!!0):i~JE~vX:..Jv C O):ffllfflt::--::> \, ,'(~~1 Ltc: 0 

[0032] 
[ j[,:fii)iO)(~ J 
::11~vr-■ 1J+r'JL(LiC00 2 )c7/'ff/'MIJ1-r'JL(LiMn 2 0 4 )c!:', ::1 
j \JV l-- D lJ 1-r'J LiJ1 8 011!!1!% C ~ 0 J:: -3 t::UEi';-L '(j[,fi,Ji$fb;J~!:'~{Jffi Lt:. 0 ;: O)i£,ffi~5 
®J-11i c , ER*~~JflJ ( ~Jli'd s P 3 0 0 ) c , ,:f 3 7 71 r- ( 7 --t:1- J,.,- ✓ 7' 3 ·1 Y ) c 
!:' , 9 2 : 3 : 2 O)mtitc•iJi1'1-T o = c (;: J: 1) iE ,r,)ii';-)iljf,j'* !:' :mr~ Lt::. , = 17) iE::fiilii'rfflJ 
fu'* 2 0 0 g !:-i.lii.~@': ( ;t- '/ tJ "'7 2 Y o ::.,-~;,< tJ ,/ 7 :i -SJ 3 ::.,-~@'. ( AM - 1 5 F ) 

) rq(::1E:t~ Ltd&, tl!i't~@':!:'@Jll!iJtx 1 5 o o r P mt· 1 O-5J'--Fs'Htl1J~ft't', EEffii, fir¥ 
, fttCfffi{tfflt::J:: 6tl!i'i'-!:-fi~ 1i.lii'tiEtali~M:l/JW!:'ftt.:0 <Xt::, iHi'i'-iE~iMb!JWt::, 7 ·1* 
*ffl!Fama~}ilj ( P VD F ( *o lJ 7 ''/ {t t' =. 1) T' /' ) ) !:'fili't iE;fiiJi~MhJ~ c 7 ''/ **tmfflf/ta 
~Jflj c 0)11!.iJ:t:iJ{ 9 7 : 3 c ~6 J:: '3 (;:~1JaLt::.f&, =:n!:- NM Pii}WJ ( N -_;,< 1-Jv- 2 
- e o 1J Y ::.,- ) r:f:itifl~T 6 c:: t t:: J:: ") t , iE1i:Jii'i'-1f'J;z 3 1J -!:':flt:." iEffii'i'-1f'J:z 3 lJ -
!:' 71t-, 2 f~O)Jmioot::~11i L 't'~~ ~itt.:f&, EEfil L 't' --f:h--f':h11XtfcO)iE:fi:Ji!:' f~ Lt:. o 

[0033] 
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( 6 ) ~!ffi2004-303474(P2004-303474A) 

[jl~)iO){~J 
jl :ffifrs!tbJ'.if c L Z 0) !R~f:tt ( ~j'J ) c miliw:fflJ c L Z 0) S B R ( 7.. f- v 1/ f:7 jx 1/ :::f L. ) 

c ~ 9 8 : 2 ;J)]gill:tti!k&i Lt::iii'r!tbJ~, &luJ$aO)JmJffiH;:~ L Z~•,tNc2--ttt::1&, fEfil L 
-rtm:ttO)jl:ffi~fl=~ Lt:: o 

[0034] 
[ ~fj1?i;J)iffi.l~ J 

1i}ifc L'"(O)L i PF 6 ~1- 0 mo 1/l;J)'i!flJi't-C, Tf-v1/i}-;-K:;r,-1"t:;)Xf­
Jv;IJ-,t.·:;r,- l- c ~ 3 : 7 O)'.§:'.ffil:t--C•iJ[i't Lt::iJ[i'ti$tU::ii}J!lf2' it 6 =ct:: J.: •J ~tt¥111i~ 
!iij~Lt::, 
[0035] 
[ jj::7f<~fil¥'.if~H!!O){t~ J 

[;RI 1 t±, *·~ 2 t•PJ.t:ffl !_J_:jj::7Jdi:fi11f~~ll!!;J)ffi6Jt~ ~ Lt::iNtii![;RI--C·.1fi 6 o J::Jtt:1.t·ftt::IEt~ 
, jl ~)i, ~t1?ii:i J.: u:g.--1:: 1, v-::7 ~ Jtn , -r , IE~)i 1 1 t jl :fio)i 1 2 ;J)-f-.h-e".h(,;: 1J - y t· 
liffii-=f-~Jf:XtJftlt6 t t b(;:, IE:ffic jl:fii)ic;J)Fait;:--1::1,1,,-:;7 3 ~~~@'.Lt::, -f- L Z, IE:fii)i 
J:J::2- t:,t::--1::1,1,,-:;7 ~~@'. Lt::f&, ii\ilJ:§tRJ::~~ Jfx--:it::o =O)ii\i!J~;jjct::~~Jfx--:it:: 'b 0) 
~ 7Jv 2. =.r; L. "? 2. i--1"~0)~if!0'H~f,ls;(::J,.:ht::f&, ~:fil~1?i~i±J.. L, ~it!0'Hl%f,ls;~f;f 
1.1::. L -C , ~ 1 (::~-t-c i:, rJ , ~~0)7'M<~J!!¥'.if~fl!! a 8 , b 8, c 8 , d 8 , x 8 , y 8 

('.@'._ii:7 0 OmAh) ~fl=~Lt::o 
[0036] 
c --1::1 ,v-::7 ;J)fliJfiJlxmr$J)i!!IJ5i:: J 

2 0 x 3 0mm0)--1::J{v-::7 A ()¥7:J.1 5,um, m.tL$4 2%, 1/--\' '1/ 1"Y'171/iMtrn'.1 4 
8°C) &u·--1::1,v-::7X (J¥h-1 5,um, m.tL$4 0%, 1/.Y-·:; 1".5'".171/ill!J.ll 3 5"C) 
~-f-hf'';h.1f,fiml, jttifl!ffil~imt~12. Y.Y--TCtf"'77..;J9RJ:J::u1B5i::L, 120°C0)1t!iill!Jll11 
--c·3 0·5:i'-1&@'.U.L ~ill!tt~?%'L, rn!IJf&O)--l::/\v-::7111Jff ( a mm 2 ) ~H~IJLt::o 1 2 

0 °Ct;:t:,ft .f,:g.--1::1,L,·-5'0) rmffi!Nffi$ ( % ) = a mm 2 / ( 2 0 x 3 0 ) mm 2 x 
1 o o (%) ~~tl:lLt::~~~~U::~-t◊ 

[0037] 
[Jl!I1E~~~J 

{t~Lt:::g.~if!!~PJr5EO)DZ~~mE (5i::~mE) t·2. 7 5V:tt·DZ~Lt::o ,f-O)f&, :g.~if!! 
~, PJr5E;J)1E~~B[ (5i::~ffi[) t· 1 2 vt::frJ.@T6 c:5i::~EE1E~t::~6@JliHff fflPZ1E~ 
T 6 = c (;:J.: fJ ~1E~2--tt, :ft1'JJt;:~tfiLb'.i!l!l!lr2>ht::ffi'.r}2.iPt, 3 ffi'rrnH'&;;: t·~ L -Cfi--:i 
t::◊ -f- L Z, s., =1 - f-0)3E1=_0)fl°~~lii'n:& Lt::o ~;t~~ifiLtL 1 C ( 6 5 0 mA) ~ 5 
C ( 3 2 5 0 mA) t·~stLt::. ,f- L Z, :g.~~t::;t-:;P'"(, s., =1 - H::~C:,~i., 1ft::k0)~ 
ffi[fi!~~1E~v✓,1vt L c, -f-O)m~!f:-~ U::~ Lt::o faJ, ~!M!ffl~H!!t::tL ilRlllliffiir& 
rf'*lll~r~ Jfl lJ 1'1H~1., •~xJ'mt·JDJ1E~~-~~fi~--:it::o 
[0038] 
[~1] 

l20°C t;: .t:3 ft o 
rm ;Jc.ii J.& ~iP$s / % 

jMf ft 'lit v ..-< JI,., 

[0039] 

i::/S: v 
--,;1 A 

11 

4.2C 
('flt 7fil 

a8) 

t ,,,~ v 
--,;1B 

15 

4. lC 
(ffi:i'li! 
b8) 

t /'\ ]...,- t ,,,.._ ]...,- t_,.~ v 
-~c - :$1 D --!7X 

6 3 30 

4.2C 4.0C 2.0C 
( 11: l1t1 <~ an (~ it!1 

c8) d8) x8) 

~ 1 ;I,:• t, B}J G ;i:r>~ J.: -3 t::, ~if!! a 8 , b 8 , c 8 , d 8 U, ~fl!! x 8 &U" y 8 c l:t~ L '"( 
, Jl!i1E~v,,-ZJJ.,iJ{rtrJJ:. L -C ~ • o:. t ihhfP6" 
[0040] 

tr, v 
-!Jy 

22 

2.2C 
( 1'.tt ft!! 
v8) 
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( 7 ) ~!ffi2004-303474(P2004-303474A) 

L,tc::i;'-:> ·c -t.:J'>v-:>'C'J 1 2 o 0ci:::B tt-b OOfi:Ll£ffii-¥iJ>l 5 %,L,::tr··ccb:ht.L ~JE~ffi!r 
t:::B 1,,- y-c -t.: j \ v- :>' 0) ;/ 'Z '1/ r :Y' '7 1/iJffJ!Uft L tc:: ti t::;&.~".£i.lll.lJEJ:::Jf-i.h~ ~ "? tc2: :J:£,i';-T' 'b 
' -t.:F,v-:>'b>){£ffii L --C~Hf!rq-iJIH::~.1.ltra,7J'JE1:. L' ,f-O)~~ra,~1r L "(_.iE::j;,Jg t Jt;fiilit OJnJ% 
iJ,~ T 6 0) ~ !In J.l:::. ·e ~ -b ~ t iJ, h iJ, 6 o ~~ f,;: , :i.E 1"Ji, it tll rf -t: rq.., - :>' b'-Fml .:,Z-0)~ @l 
~ti.~t VC~ll'!Jt::f~H~~:h--C 1; 1-fi:fl:JJ<~f;¥1!f~i-!f!O)~t::tL ~@lt::J:: IJ '7h~i:>:htc:: 
:tt~.t::cb 6-t:r,v- :>'T'cb "?-rt,, Jl£ffiit::~~ L -r ~~--t 6 t 1,,- 1 :i fW.~iJ,ff!JiM ~ :h-6 t ~ 
;f_t::,:h,b 0 

[0041] 
,l.,j_l:::_0)-'fflm~ .. ~, WJ~O)~IJt 1, ~ .. ~2 O)f.a~iJ·i:>, :i.E:fiili, Jt:j,,li, :11:7J<~ij;1!f.&tF-t:rn....­
--5' t ~flmJ_ 0:fl:7}(~mw~iilit::t:>1; 1-r, :i.E:j,,JitM1i1Wh'7 >--ti✓• 1J +r'.7 L. ~1r 1v "'C't:> 0 
, iJv:>, -t:1,v-:>' OJ:;....-"c •;1 r -57··171/i.lll.lJEiJ>l 6 2 °CLJ.TZ'cb fJ , 1 2 O °C t:::B lt-b OOfl 
Ll£ffii-¥b' 1 5 5'/6Wr t T -b ~ t iJ,£~t· cb -b ◊ 
[0042] 

(~1~3) 

~l!R3 Tt:L -t:J,v--5' A, X ~ ffl\; i, IE:fi,Ji~3f:l/JW$t:::Blt 6 :1 }\JV r ~ I_] 1-T'J .b,O)~Ji';-­
~~(t~-tt--c, ~JE~vx:.,v t O)ffllfflt::-::i1,,- i--C1'9!~t L,t-:" 

[0043] 
:11~vrHU1-r'.7L.(LiCo0 2 )c71/ff1/RU1-T'JL.(LiMn 2 0 4 )t~, :1 
1'\1vr-R 1J+T'JL.O)~IJif-iJ,o, 10, 20, 30, 40, 50, 60, 10, so, go 
, 1 o o mi-% c ,:;;; 6 J:: 3 t::i.Ii'i- Ve, 1 LflO)~,:;;; 6 filif ltO) :i.E:fi,liiM01W H~flm L.., -t: 
1,v-:>' A&rf-t:1,1.,-;, X ~Jl=lv n::-, *2 (::jf,:'"t ct:> •)~iilia O~a 1 0 &t/x O~x 
1 o ~fi=~Ltc::~ tl'J.7~!.:L ~~2 c IA.lffit:: L--C~1e~~rt~~fi".£-:>fc::o 1 2 0°Ct:::B~t 
6 OOflll£ffii-¥t ~JE~vx:.,v t O)ffllffl~ 1;RJ 2 &rf* 2 t:::jf,:--t O [;RI 2 l:L :i.E:f=i.~t!t~1!f$0) :1 

1 \Jv r n 1J +l"J L.O)Jti:.% t ~1E~vx:.1v t O)ffllffl ~jf,:'"tl;RJt·cb 6 0 

[0044] 

[*2] 

:IE.tlifis~fli:p 0) 

::I.I\ .. /It l·iH fry A 0) ~ ft 1:1::; ~ 
(.li:lt%) 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

5. 

5. 

5. 

5. 

5. 

5. 

5. 

5. 

4. 

3. 

~ 1f. ffl v ----<;ir 

t..?-S: v-·-,!9 A t/{ v- ~ X 

oc ( ffi: it!! a 0 ) 5. oc ( ffi: )fil X 

oc Ulil:!! a 1 ) 5 .. oc ( ffi'. nll, X 

oc ('~ii!!. a 2 ) 5. oc ( ffl'. i'!h X 

oc (~ii!!. a 3 ) 5. oc ( 1§: i'!h X 

oc ('~l'l.f! a 4) 5. oc (11'.al!x 

oc (tlil'l.f! a 5 ) 5. oc (ffi.al:l.x 

oc (ffl:i't!l.a 6 ) 4. oc (~it!! X 

oc (ffi:l'l.f! a 7 ) 3. 2C ( 'ii:il:!! X 

GC (ffi'.?lfl a 8 ) 2. oc (~l'!hx 

3C ( 'ii: ?lit a 9 ) 1. 8C ( tlt aJ1 X 

0 ) 

1 ) 

2 ) 

3 ) 

4 ) 

5 ) 

6 ) 

7 ) 

8 ) 

9 ) 

100 l. 5C (ft[;Ji!J.a 10) 1. 5C (1:t;l!!J.xlO) 

[0045] 

1;R121z.u·* 2 iJ, 0 aJI t:,t;,~ J:: :i t::, :i.Eti:~ttm~$t-:: :1 }\Jv r n lJ +r'.7 L. ~ s o w::i:.%iH-ii 
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L tc::iE§it!f:m,;r ~ r,eJIE .. f.:}:,;.g-, ~ii!! a 8 ( ~1E~ v......ZA/ 4 . 6 C ) tL ~i-t!! x 8 ( ~1E 
~v......z,v2. o c) t.J:t®L t, ~1E~v......z1viJrfl1!____1::_ Lt Vi6..:. t iJ{biJ,6" 
[0046] 

~1E~v......ZA,fl1l___efJI!.EEJO)JJ.Jil40)tc::/Jb(::, 1313 (,::~i-t!!a 8, 1314 i::~i-t!!x 8t::-::>\- 1'"(, ~v[ 

{r!'f 2 C .. c·~~~ rr~ ~ tc::~0~1E~1i1t1131~jjc;T o 

[0047] 
~ifila 8 .. CtL iE.fi:'liit!th;,;rg:i t::? >-" n· 1/M lJ +r;U, ~ii;-tf..:. ti:: J.: !J , ~§iHffi"'-0 lJ 1-
r'J .b.:tfi lliiJ>ffl]ffirJ ~ :h, fp-::>, l'5J i., •M1t:/xJm(;:,b 6 iE.f,JiO)~!'f'.J~JE'.1t1 ~ {¥-::>..:. t .. e~i-t!!,O)~ 

~tt~i£1J'.___e:ff-~!In1.l::.L '"(\-,6 o ~ Gt::, ti,v-7' A~-1'£fflT 6..:. t (;:J.: IJ, 1/.Y ·1 r :Y 
r'J ::,:fm~iJ{fp ffl Lt i., , 6 f'Jlt;, v- :9 A 0Jl-Z~iJtlI:f.j J.1::.--c· ~ tc:: l. 0) t ~ i_ t;, :h 6 o :tit::, ~ 
i-t!!a 8 tL iE:ficJi, ~;fiiJi&tYt1,v-:9iJ'Fmlf0~@J~t L:: ~lmt::f:liH~~:h '"(\, 1 6ffl 
.iirc·ob 60--c·, ~@J(;:J.: 1Hh)ftG:htc:::/xfi&f,;:ob6 ti,v-:7--c·«nZ l., tr\v-:7 0 
1 2 0 °C(::t::Ht 6 llil'ffr~$.h>l 5 %t-1rt·ob6 t t,, '3 JJ.EEJiJ'G, JN~t=~OOL '"(~)mi'" 
6 t \- ·1 '3 f.!i!~iJ1fflJi!llJ ~ :h Z i., , 6 , 
[0048] 
-jj, ~i-t!!x 8 '"("t:;L iE;fiiJiit!t~;f~tj:10')? ✓n-✓-!Ji 1) 1-r'J .b.0)1¥tEt::J.: 6½11:ffl: c•, ~itt~i£ 
JJ'.___e:ff-~II:f.j_tl:_ Ltc:: b 0)0), tJ,I.,,-:9 X01/.Y "I }- y·ry >-":fmg~iJ-.{1:ffl L l \,, 6 f'e'jtJ ,v-
7' x0~JN~iJ,}'.e!t L, iE§ t ~t~0m~iJ,}'.e!t Lt::. l. 0 t ~ i_ Gh6 o 

[0049] 
2ttc::, iEfiiJi~tthJW$0)::11'\,v Hii 1J +r'J L0iHi'iJ:t~i::a§ Lz h-6 t, s o~g o :m:I 
%0-ielfflt·::1 }\Jv r-M 1J 1-r'J .L ~iRi'i Ltc::iE:fiiJiit!t111W~-r,effl LJc::t~i'ft::t:3 \- ,z i, -1=1 ,v 
-:7 A ~r,effl Ltc::~i-t!!a 6 ~ a 9 tL !Al L,iRi'iJ:f::0iE;fiiJi'iMm,;r~r,effl Lti,v-:7 X ~ ffl 
\- 1tc::~i-t!!x 6~x 9 t.J:f::®L Z, .-f;fVftt~1E~v......ZJvii'fl1!L L '"(1,, 1,iS..:. t i)>;biJ•6 o 

[0050] 
raj, iE§it!t111~f.r>::JJ\Jv Hit 1) 1-r'J .b.O)h-iJ::.f:,~ 6 ~ifil a 1 0 &tF x 1 0 --r·tL :tt(::~1E 
~v......ZJviJ>l. 5 ct·ob !J, -1=1,1.,-:9 A~ffii.,16..:. t t::J.: 6~1E~v......Zfl-,O)fl1l___et.;J:J!t:, 
tL~i;•~tc::o 
[0051] 

..:.h!:L ~?!!!a 1 O&T./x 1 O(::tL iE§iMmWt L::<✓J~f1/M 1)1-r'J.b.iiii;-£.h--Ci,i 

~~ 1tc::/Jb, ~t~:rumJ.: 1J 1J+r'JLb•:tfilli L~J-t"<, iJ•-::>, 1'5J\, 11N1ttf.fi&t::ob6iE§1.J•~a·\J 
t::l'~JE'.(::~ !J SJt, 1tc::/Jbt::, ~il!!cT)~itt~i£N'.J::.#iJ'!In1.C--C·~ f, -1=1,v- Y 0~JN~iJ, 
}'.e!t L Z~?l!!iJ11/ ::1 - r-T 6 t, 0 t ~ i_ t:,:h6 o 

[0052] 
Li:;• L~iJ, t::,, 1312 J:;, C::,BJI G iJ•~ J.: -3 t::, iE:fiiJiit!t111W t L Z <::,,ff>-"~ l) 1-r'J .b. ~ii;-t_r,:t~ 
i'itL iEfiiJiiMwW$t::t:,tt 6 ::1 J \}v }-~ 1) 1-? .b.c7)j!f1Ji'f;lj>9 0 m:i:.%.k'lJ::.c·ob ~lb' t 
J,v-:9 A~ffl~ 1:htL tHv-7' x~ ffl\,•tc:::J:;i'f t.J:f::~L l, ~iili0~1E~v......ZJ[,,tj:fl1) 
J::.-to..:. .tiJ1frtPo" 
[0053] 

raj, iE§~5!f:!JJWg:i(;:::1 }\}v }-~ lJ 1-r'J .b. z O ~ 5 0 Wfi%0ielffl--C•iRi'i Ltc:::iE:fii)i~5!f:mW~ 
M!J+lLtc:::tWtL ~iilia 0~a 5&t/~i-t!!x 0~x 50~7E~v......Z1vtt:ttt:: 5 C.k1J::.c·ob 
•J, fl~ilHilii~,2~:tt~iJ,~tc::0 Ltc::iJ1~::, ~~3--CtL ?;,,,n>M 1J+r'J.L~ii;-::g--t 
6 JE;t;iJiit:ttw~ 1=1=n 1tc::~i-trrt::t:, ~ ,z, 1E§~t!t111W$i::::11 \Jv t- IN 1J +r'J L ~ s o ~ 1 o o 
:m:I%*iffi0ielfflcifli'i L tc:::t~t::, t J,v-7' AO)fl:wJtl:iJ{ffll~~ htc:: ◊ 
[0054] 
(~~4) 

~~4 --r·tL ~~ 31,::t:,1,,,z~1t~v......z1v0=:g-~&iJ'-liit.&~h~iJ,~tc::, iEtliim!tt~$i:: 
::JJ\Jv r-~lJ 1-r'J .b.~ o~ 5 o:m:.I%i!ti'i Ltc::iE:fiiJiiMmJif~M!J+l L, 1 5 O O mA hO):jl 

Jf<~t!iW~?l!!~fF~ Ltc:: 0 .-f L z, iE:fii:'liit!rlJJW$t::t,=Ht 6 ::11'\Jv r-M 1J 1-r'J L0l!f1J.g- t ~ 
1E~v......ZJI, c O)ffllffl(;:-::>\, 'l m1 Ltc::, 
[0055] 
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[~fl!!O){~J 
3J~vr-H01-?b(LiCo0 2 )t7YffYB0+?b(LiMn 2 0 4 )t~. 3 
J\Jv r- B 1J +? bO)WIJ-&'i~ O. 1 O, 2 O, 3 O. 4 O. 5 O :m:it%c•ifii'i Lt..::iE§iM1il 
~~TTJ!ffl L, -t,n..,-:9 A&tf'-t1,v- .>' X ~ffl\. •-C, ~ 3 i::jf;T t H rHF7l<~M~~il!! 
AO~A5&U'XO~,X5 ('.@'.it1500rnAh) ~{~Lt..::C:ttl:>'HL ~,~2tµ"i]~ 
t= L -C c!F7l<~l¥i'.~~il!! ~f'F~ Lt..:: o 

[0056] 
[~1E~~~J 

~1E~~ffit~, 1 C ( 1 4 5 0 rnA) ~ 5 C ( 7 2 5 0 mA) --c·;f?!fsf lt..::C: tJ).71-tl:~~ 
2 t µ"t]~t:: L -c Y = - r-O)Je~O)=tf~~ liiff Lt..:: o f- l -C, ~~ill!t::!5\. 1-c. Y =1 - r- i:: 
~f':,~\, \&),0~iJ[ftl[~~1E~v-"ZJv t L -C. ,fO)~s:W:~IZl 5 &U'~ 3 t=jf; Lt.::◊ , !ZI 5 
LL iEt;JEit!tmJlftj:10)3 )\JV r-B 0 +? bO)gji% t ~1E~v-"ZJv t 0ffilffl~ jr,T!Zlt·Ji) 6 
o fEiJ, ~~ffl~il!! t::tt. ~~!lffiT&tf'f:l!!?U(tr~ l~ •J f,Ht~ i., •:lx~t,~1E~frt~ ~ fi~ r:i 
fC::o 

[0057] 
[*3] 

:iE ttlfr ff, 4w ~ q:i (I) 

:u," H ~HIJA 0:) ffi\. if It* 
(~ffl:%) 

:il/9 x 'ti: v --< 1v 

t: ,,-,z v- ,:17 A t'. ,,,_ v - ;I X 

0 5. oc ( ffi: il!1 A O ) 5. oc (~it!!XO) 

10 5. oc ('liiif!,A l ) 4. GC ( ffi 7tf! X 1 ) 

20 5. oc { ffl: al! A 2 ) 4. 3C (~ill! X 2 ) 

30 5. oc ( lit ill! A 3 ) 3. 6C (~illlX 3 ) 

40 4. 8C (ffi:i'&A4) 3. IC (ittill1X4) 

50 4. 2C ( 1'1t ii!! A 5 ) 2. SC ( ffl ill1 X 

[0058] 
1215 &V*3 7J"0BJif':,iJ::.~ J: :ii::, iE§~M~Jlftj=t(::3J\JV Hi~ 1J 1-?b~ 2 0 gji%1lii'i 
Lt..::iE~iMm~~TTJ!fflLt..:::tJ;!;-&'i, ~ll!!A 2 (~1E~v---z1i0 5 C) tL ~iff!X 2 (~1E~J/ 
A'..Jv4. 3 C) t Jt~ L -c' ~1E~v-"ZJl,,1J'iPJL L -c \, 1 6 C: t 1)'J;)1J'>6 ◊ £ t..::' iE§iMm 
~$(=3 /\Jv r-~ 1) +? L. ~ 1 0 ~ 5 0 :m:it%ilii'i Lt..::iE:iii)ii5!rVJ~~TTl!ffl Ltdfri½t=:b \, i 

-C {;.. -tr,v-.>' A ~TTJ!ffl Lt..::~iff!A 1 ~A 5 tL µ"tJ tfil-&'iJtO)fffi,)iit!ilmW~f<!ffl L-tr, 
v-y' X~ffl\,-ifc::~iff!X 1 ~x 5 tJtfsi:L-C, -fhf''h~1E~v-"ZJviJ'iPJL L-C\,,6,: t 
:JJ'.bb>6 o 

[0059] 
t .=0-c··. 150 OmAh0)"6J.'@:£0)~i-1!!~~1E~Lt..::fJ;!;-;½t::ii. ~1E~fk!rt:::Blt6~iff! 
0~t ~if!!j~A...O);bx~OV'\3 /7 .. J:,1Jmn. '.@'.it0)1J,~~~iilit J:1:::~L -c:ax~fl:iJtfJ=ff"T 
6 o ~~4 -C'!:L 1 5 0 0 rnAh0)"6J'.@'.it0~iff!~ fflP-Ci'.5 !J. --1:::,~c,O)J: :it::, "61'.@'.jiO) 

~iff!t•i.f~i-!!!CT)li;J$i/ll\J}fb>J::¥l'-L-?"9" < ~ 6 0)--z'', 1 2 0 °Cl::;B it 6 OOfflJl£illl?¥0)1J\~ \,l 
( 1 1 % ) -tr,v- .>'A~ ffl ~, 6 c: c l:: J: 6 , ~iff!O);,, 3 - HWJ!:JW:W:b' J: ') Jtl!l~ tL 6 

t, 0) t ~ x. t:.n6 0 

[0060] 
fEiJ .. iE~it!tm~iJ,7::.,i}-✓ ~0+?bO)h:JJ'0~6jF7J<~:ijif~~ill!A O&UX 00)~1E~ 

v---Zrvti. j¾(;: 5 Cl,:J.J::t·tnt..::, Lil" L. ~ t,t::"61'.@'.:itO)~i-!!!~f'F~ Lt..:::t~-'?. ~mt 
fl~ 5 c J: !J t.;.j;:2' < L-C:i~1E~~,~~:t=r~r:it..::tJ;!;-;½t=tL OOfflJl£tffi¥b" 1 1 %0)-tl,J/ 
-.>'A~ ffl~ 16 t ' OOfflJl£~¥:IJ' 3 0 %0)-tr,v- .>' X ~ ffl\, >t..::±iir C Jtft L -c' ~i-f!!O) 

5 ) 
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~1E~v.rz,vU:fPJJ::.--t 6..:. t t,i:m 5 t,~~~~h6" 
[0061] 

..:. 0~JIL ~-~4 ·-etL 7.::,., ff .::,.,tt 1J + r'J L z-~flT 6lE:ffii5!1'hJ1!f z-ffl\, ,tc::~~-t!H=:t:n ,---c 
, IE:1ii)iirS!rmW$(;::::1J\Jvr-~1J+r'JLz- 0~5 0w:i:.%0i.elffl--C-'1Hirlt-:#h~;--(,;:, -tJ'\v 
-.Y A0fi50J•fih'ilL~~htc:: ◊ 
[0062] 

:t ts.:, ~~3, 4 0:ri:WcJ.: 0, IE;jii~$!1'hJWq:i0:::11--::1v r-11~ 1J +r'J LO)JIJirh' 1 o ~ g ow 
li.%1:ib 6 ffi'i't=, ti,v-.Y A z-mt ,6 t , ~3'E~ 1,--.rz1vO)fPJJ::.0)~1J:Wch'!t~t=:k~ t ,..:. t 
;ti, .:b t, ---:de: o 

[0063] 

(~~5) 

~~ 5 --ctt, lE:ffiirS!t1!1W t l ---C 0::::11 \Jt-, r- tt 1J + r'J 1~ t::.J:ti;t ---c, = "I 7 ,vo)~$ z- ::::.11 \Jv 
r- --c·~ffi: lt-:, lJ 1--o'J L-= ·:1 7 Jl./11!irtt1r.!t,!/Jz-ffl\, ,, ~JE~v..-ZJl,.,,t;:-::;,\, •---C~~1 lt-:, 
[0064] 

lE-rlli$!ti1JW t l ---c 0)::::11--::,v r-tt 1J +r'J L t::ffl:;t ---c, = ·1/ 7 A-0~m1z- ::::1 J\Jv r- ·-c~ffl: lt-: 
L i N i O . s coo . 2 o 2 < 1J +o'J L-= •:1 7 lv11!·i'5-mHr.!l'm) z-ffl\, ,, IE:1ii~it!i!l'm~* 
t::t3tt 6 L i N i O . 8 Co O . 2 O 2 O)Jlj,&rt,i, 8 0 mi %--C'it:> 6lE:ffi~t!i!t1!1Wz-f'effl L, 
-t/\v-.YA&tf'Xz-ffl\,,""(:;g.~i-1!! (aN 8, XN 8) z-11=ffigLt-:..:.tt:J.JH:;L ~.~2t 
ll'tl~t= L ---c ~1E~~-~z-tr~---:> ts.:" ia:Wc z-1'4 t=~--t, 
[0065] 

[~4] 

lE~ii~'if i::p (1) 

H1JA·:::1rN-r.i-ft ~-ft 1"fu rT) "i1f; fr 
~JC.~ ].,.--.,..Z;l,, 

~t$ <mfi%) -t/{ v-~ A t _.,.{ v -- l;7 X 

80 4. oc (ffi:llfLar-.-8) 1. 7C (ffl:?l!l.xN8) 

[0066] 

~4 ;ti, ,;,aJJ ,;,;ti,~ J.: -3 t=, IE:ffiit!i!l'm1!i t l ---C, ::::11 \Jv t-~ JJ +o'J Lt::ffl:;t ---c 1J +r'J L - = 
'1/ 7Jv11!-&r~-fr!t1!1z-fi!'.ffl Lt-::t¼§---c·i' tJ,v-.Y Az-ffi1,,,·1t-:~i-l!!aN 8~i, tJ,v-.Y 
X z-ffl\., ,t-:~i-1!!,x N 8 tJ:[:;~ L ""(' ~y[~v..-ZlviJ~fPJJ::. L---C \, •6..:. t i?'ioiP6 0 

[0067] 

...:.hti, IE:ffi~rS!tmWt L---C' :::.1}\}v r-M 1) 1-r'J .l-,(;:ffl;i_ ---c 1)1--r'J L-= '1/ 7 /)./fiiiftt11::!t:m 
z-~m Lt-:tG,-&r--c· i, IE:1ii.liit!i!t011~t=<::.,,, tf 1/~ 1) +o'J L. z-~u-..:. t t=J.: rJ, Jt:1ii.li~mv,0 
1J +o'J LrJflli:b'tfPffilJ ~h, i?"'-:J, r§l 1, 1~1rtR::rrnt=ib 6IE:ri~0~1'19P:JEiti~f*-:::,..:. t t·•~i-1!! 
0)1@:.itt~i£&J::.#z-1WiI::. L ---c i, 16" ~ ~ i=, ti,v--Y Acr>y-v- •Y t-1t·r;1 .::,.,~f~:ti,11=m L 
---c, •6 fmtJ,v-:7 AO)~~xffiit,finiI::.t·~ t.::t-:/lbc'.:b6 t~ ;t 0h6 0 -1i, t1,1,---11 
X ~f,effl L.J-:~i-1!! x N 8 !.:i, -ti ,v-.Y XO)Yf •y r- :7•'ry .::,.,fflflli:b>11=ffl L ---C ~ •6 Fs'i-tHv 
-.Y X O)~Jl3tffiib1JE4'. L, ~if!!t' Y 3 - r- lt.:: b 0 t ~ i_ 0h.6 o 

[0068] 

£ t.::, J::.tc.'jf~~±, ::;$:JEBJit=rm--t 6f§IJ~t·«J---:> ---cffilJpJWJ~ i 0--c·i±~~, 0 ts.: t .z tL ~~ 
2 ~~~4 -CU, IE:ri.liirS!l'J/JW t L---C' ~~ffl:0::::1 J \JV Hf~lJ T'/ .l-, ~ ffll, 1fdi' ...:.h(;:pJ 
JE~h6'b0cU~<, Zr, TL Sn, 1\/[g, AL Co, l\lin, Nb, Ni~0 
~:fvc*z-~ffl: . iiffi11□ Lt-: i O)it!i!t'VJ1ii::m1, 1---c i m::b~~ l O tt.. ts.:, ~~ 5 c'ffl\, its.: lJ + r'J 
L.-=.,1/7Jv11[ifjllf~fl::!l'mt L---Ct.:i, Ni O)-$~C o, Mn, A 1, Zr. Sn 

Mg, Nb, Ti ~--C,~ffl;lt-:= •Y 7/v~ 1) 1--r'JL5?L i Nix !VI n Y Co z 0 

2 < x + y + z = 1 , x > o, y > o) '\'fO)Ji~Ml:'..-&r!f:m--c·~ mi, ,---c im1o~t •◊ 
[0069] 

it.::, ~~ 2 ~~ljj( 5 -CU, IE:wic7>'f1=~ffi'f(;:, ~ J::L i~ir~~--c•i.rtirT 6..:. U;: J.: •J iHir 
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iEffii't'i!thJ:W~ft:~ L -Z.f;,b, ~bi;: N lVI PffHf!Ji:pt'iltB L-Z.iE:fiJiB1flJ;z 7 .IJ - ~f~tc:::o'-, 
:::¢-JEBJHiC:.:ht=~ ½"9, i!tB~@'.ciHBT 0 C:. t ~ <, mJiL NM P li:fflJJ:Pc'i~B L-Z. if 
;jii)i15"jffJ;t_ 7 1)-~f~-z_ tJ~\,' o 

[0070] 

£ t::., ~~ 1 ~~MA ttL Jt ::fiiJiit1i!tm:W t L -Z. -:llfJJrF,J~tfr-t c' it> 0 ER*tf ( ,~JG) ~ ffl 1, \ 

t::.t}, :::¢-J'EBJl!iC:. :ht=~b f, IJ +r'J L.1 ;;t >"~fill],.:}:; J:U'lm~T -b c:. t h>nJ'/f~--C'&:>tU:f 
, fl!!O)t,tf-1-~ffit- 1 -Z. t, ~ 1, •◊ T:::C-b1=>, '.~:l- '7 7 r 1 k ::1-:'7 ;z, Mftx:::(, .id~ lJ 1-r'J 
L., fi*, :.t::;J:U', -f:hGO)iJiB!t0J~Jtt~it!i!tm:Wt L-Z.ffiV1-Z.'Lf1"t1~0)½1J:ffl:~f~0C:.c:o' 
c'2- 0 0 

[0071] 

£tc::, ~~2~~M. 5 tt:L 7Jv ~ =-r'J L. '7 ~ .t,- r t=J: -J-Z.IDnlt~:htc::~H!!.71-~~~ m 
i., ,tc::JmF¥-iH~~~~ fFm x.. 0 =Jl=:7J<~1r¥W~i1!!t,;::::¢-JEBJJ~3.@ffi Lt::. :o', :::¢-JEBJlti c:. tu=~H t? 
-r, ~--'?7 ,v ~ =-r'J L.t::J: ") -z. IDfflt2:':htc::~it!!P~~~~mv1tc::~~--'?P=J~~xiiWI~~::fii~~~ 
r!ffl Lt::.P=J~~~ c·O)ff!!O)ID~xO)=JF?J<~MW~i1!!t=-:;1, ,-z. 'L:::¢-§EBJH:t3.@fflnJ'li'~~--ib 0 0 £ 
tc::' ~i1!!0)-t;r ,1 :.z·t::-::>t, l(_ b ~ey(;:iBIJ~JHj:~I, l◊ 
[0072] 

£t::., ~~2~~iii.51:U, ~1r¥i1iO)i'iiit L-Z.L i PF 6 ~fflt, 1t::.:o', :::¢-§EBJIUC:.:hi;: 
~Hbf, ~JifO)i'.f¥1/lt L-Z., W!Ji..tL Li C 1 0 4 , Li BF 4 , Li N ( S0 2 CF 

3 ) 2 , L i N ( SO 2 C 2 F 5 ) 2 , L i PF 6 - x ( C n F 2 n + 1 ) X [ fc::fi.' L, 
1 < x < 6 , n = 1 i. t::. U 2 ] , 75 J: V' , C:. .f'cJ::, ~ 15-U :7'Jv-7" ;Q' b ~m ~ :hf.:: 2 fl~J.,j 

J::.O)ftB~~i!tB L -Z.f~tc::iliB!thJ~ ffl\, l (_ b [1"t}~O)J}J:ffl:~fi0,.: t fi--C'2- ,b O ~t3' ,.: :h 
GO)J111/lc7Ji;fi11a.It L-Z.tL ~?=~15.E~:h~t,1-/J'-, ~1r¥i7i l 1J "/ t--,v~t::. IJ o. 2 tJv~ 
1 . 5 tJvO)i;fi11a.IfJ,~£ L 1, 1 0 

[0073] 

£t::., ~~2~~M.5--ct±, ~¥iliO)f@:AAtt L-z., .:r..+v>";IJ-,Y.t,- J, t ~ .. .::.:r..+1vn­
,tr:t,- t-- t O)iJl1"i-i1¥:AAt~ ffi1, ,t::.-/J'-, :::¢-§EBJH:tc:=.:ht::~Hb -r, 7o ev .:.,,77-;:f-'i,- t--, .:r.. 
+ v >"n-,Y.t,- t--, f+ v::,., n-,Y.t,- t--, r - f+o '7 :'7 t--::,.,, ~);,< 1-Jv;IJ-,Y;t,­
t--, .:r..+1v;,<+1vn-,Yi,- r, ;BJ:U', C:.:hb~~U:7')v-7"h>b~fR~:htc: 2'.fl~J.,j 
J::.0)1t1"i-!t'0~iHB Ltc::iHBii~~c c:· ~ ffl 1, •ct, f1"t1~0)xM!l~1i6,.: t fJ,-c·~ 0 0 '£:b, J::. 
~c0)1tB~~ 2'.fl~i!tBT 0ffr@l-O)iHBlt~t L-Z. ii, ~t=~l5.E~:h~t, l;Q', ~MiitO)if 
::fiiJit:3J:tFJl~A...0ii~'t1--'?~i1!!1~1ri.A...JJ~W~~!i:T0 t, 1 0 : 9 0~4 0 : 6 OO)lt 
¥t•iH1"i--t 0-=. t fJ,~£ L 1,, 0 £t::., ~i1!!~~tt:,,O)J-31.6~~l@:--t 0 t, ~iWUxn-,tt.t-- t-­
t illl~n-;f.'.t,- t-- t ~iRB LJ::.iHBi'.@:AAt~fflt, •o c:. t 1;,m:£ Lt•◊ 
[0074] 

£ t::., ~~ 2 ~~iii. 5 --cu, ili*O)~i1!! ~fJIH:: t-> -z.~eJI Lt::.n', :::¢-§EBJl~i c:.tu::~G -r 
, 1/Jl,•*O)* 1J ?-~i1!!t::-:; ~ \-z. l,3.@fflrrf'li'~--c-;t 0" 1/Jv*O)* 1J '7-~~t!!t::3.@ffli'" 0 tJ; 

1"ta, ;t-"'J'<-ftfl-t L-z., ;t-" 1J.:r..--r,v*IID~~*r, ;t-"'J/J-,tf:t,-Hi!ID~~*r 
, ;t." 1J 7:'7 lJ o=- r- 1J Jv*IID~~7l~r, c:.nb ~15-ts:7·)v-7ti,t:,~tR~:ht::. 2 ~1-:lJ::. 
O)ft.1"i-fhl~~:m1"i-~-1±tc::~:mir~, :.t::; J: u: _ ~m¥ Ltc:~·5tr:::c-t-~ fflt 1 0 c:. t 1J,t'2- 0 0 

-f L l, C:.:ht:,O);t: 1) '?-t,fff.t 1) +r'J L.tit ~Wfii C ~it:£1.7:J.Bb-i±c 1/;1,~ft::mnx: Lt::. 
ufilf:il.';:~1r~W~ fflt l(_' 7;[,*0);f'._" IJ '?-~i1!!~f'F'~T 0 = t 1;,:::·2- 0 0 

[ l;filOO O)jm~'£~BJJ] 
r ~ 1 1 :::¢-§EBJIJ)~~t=m ~ v::.=11=.Jk~MW~i1!!0)finx: ~jj;- Lt::.iwm~ 0 

[~2] 7 0 0 mA h~O)~it!!?::;Btt 6, iE:fiJiit!i!thJiii:pO)::JJ\Jl,· r-MlJ 1-r'J L.O):m.I% t 
~Jt~v....Z1vt 0ffilfflbf;T~o 
[ ~ 3 l ~it!! a 8 O)~Jt~f~'ri. ~ :3FT~ o 
[ ~ 4 ] ~?1!! X 8 O)~JC~fey'ri. ~ :3FT~ 0 

[~5] 150 0mAh~O)~i1!!t::;Blt0, iE1,,~~1§~iiJ:PO)::JJ\Jvr-M 1J1-r'JL.O):m:i:% 
t ~Jt~ v....ZJv t O)ffilffl~ :3Fi'"~, 
[ :ff%0)~5lBJI] 
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( 1 4) ~!ffi2004-303474(P2004-303474A) 
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(19) B~ff~f.i(JP) (12)~ lffl M r-f ~ tll(A) (ll}~m:l±IJO$.lfflli-§;} 

(51) Int. Cl. F l 
HO1M 10/40 (21XJ6.01) HOlM 
HO1M 2/16 (21XJ6. 01) HOlrvI 
HO1M 2/34. (21XJ6. 01) HOlM 
HO1M 4/fR (21XJ6. 01) HOlM 
HO1M 4162 (21XJ6. 01) HOlM 

10i40 
2il6 
2i34 
4i02 

~N2006-35138E 
(P2006-351386A) 

(43) ;2;1ffl B 31ld118.12F.1288 (2006.12.28) 

z 
p 

A 
B 

7-7 ::i- r (~$f) 

5H021 
5H029 
5H043 
5H050 

4i62 Z 
$ii~* *~* ~*~OJ~ 8 0 L (~ 16 ~) 

(21) /:f::!}Uji-§;} 
(22) /:f::!JUB 

~,02005-176786 (P2005-l 76786) (71) /:f::!JUA 000006013 
SJ2$.17~6~ 16B (2{)05. 6.16) -=-~~:Mt,t;~~t:t 

•*ffllff'cffi!R"tl.OJpg=. T §I 7Ii 3-§;} 
<1±1JUA~~Q•9)SJ2$.1s~a.anfi&MAffii (74) f'<J.mA 100057874 

;:t, Jv~ - · @_$ttWiltii lffl J§fflffl, r,Jt&1S1-~11Se11J•~ #J.!± 1¥1"~ ;]i~ij 

m 1J +" 1,.. ~l'&ttWrlfflJ§ ~t1i!! IJ -r? J..~l'&~~ttWi (74) t'cJ.!A 100110423 
lfflJ§ ~~~p T Cffli!!~:fm · IW~-t.1~v-7'ttWilfflJ§ #J.!± 1¥1"~ ;li;a 
J ~:H:~~- @_$~~JJ:j'lj1:.~.1mttaMffl 3 O,1::0J:imm .:a- (7 4) t'cJ.!A 100084010 
~ tt Q ffat iliJU #J.!± ~Ill ~"ffj 

(74) t'cl.!A 100094695 
#J.!± ~* ~{:; 

(7 4) t'cJ.!A 100111648 
#J.!± m:1rz lffi 

(57) [~¾:J] 
[ ~~] ~i-f!!Cl)~'mi.lNrntJ:.-WIF.'rt::-t: 1,v-YiJ,s, 'V" "/ t-Y··ry ;.,~J'lli~1f--t 6 t :tH::, -t:1, 

v-:7'~:f'ffinlt--t6ffit)ffiCl)i\)it¢.Cl: lJ b ~ b(::i./NrJl'.iJiJ:=.-f't.L, fruff\fji'}i\::i!l!.J'j~, vfLIJJ{l::L--C b, J.E 
:ffi t Jl ,1,,Ji. t Cl) r"a'iO)ffl~~ :':I=: c ~it~~ •~iffi&U'~ifl!crJ~ffl::nW ~ tJH!~T 6 ◊ 
[ f!~i.R-=¥-fl] 1 :;1- >f:K~'f1: ~ 1f--t b -t:J ,v-7' iJi, ir§~@1alfl ~ 1f--t b ~xtO)~:ffiFa'i t::Wc~~ 
~n, l'Ju~ctHv-Y t l'lulc~,i,,Ji.t Cl)Fs}Cl)j,•~< t b~--.Jit=. 1 :;1->f::fr~t-'l:~1f--tb§'..fL 
1~Jeif&fliJ>Wc~~tLt.:~itl!t::.:Bl.- 1--C' Wilc-t:J,v-:Y'tL 9 0~160°CO)i\::it~~fiT6 
t;tf.-+n>b:f'ffinlt~tLt.:§'..tLWitCtlJ, Jl---:Jlrulc§'..tLW*eif&flti, 160°CJ.: lJ~~•ifM~1!1: 
~1f--t b c::. t ~~'lfrlzt --t b C 

[~fRIZ!] ~ L 
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[ t"'FfHw* 0) ielffl l 
[if*rJUl 

( 2 ) ~!ffi2006-351386(P2006-351386A) 

1 .::t 1/f~?jJfi~ ifT 6 t1n/-Y JJ', it!th.liaiJI~ ifT 6-X'JO)~:fis:irs'lt=ilicf~ 2- h, WJllc 
t r-n/-Y t WJllc~$:i t c1)rs"JO)j,-'7£ < t b -1ft=, 1 .::t 1/{~?jJ'fi ~ ifT 6 $tLWt~Jlfi 
j!ljc_!~~ht.:~iilit=t:H-•--C, 

Willctrn/-Yt:L 9 o~ 1 6 0°CO);t,12.~=1f-t-6tff'---tb·0fflJJX~ht.:$tLWJBtz·£> tJ 
, ft~>WJllc1HLWt:~JltL 1 6 0 °CJ: f) ~\, •fl~tt~ifT 6 C: c ~~mt T 6 ~il!L 
ri1*rJI2l 
1'!i1tc§::.tLWief~lilh', ~~'tifftr&rfmalr:tf1J~%uc: t ~1"'rw1 t '"t oiw*JJf 1 t=tctiO) 

~iili, 
riw*rJI3l 
13i1tcie~tifftrh', t'7 ~ •:1 7 7--filr"C·£>o c: t ~1"'F:fitti""" 6 llw*rJI2 t=tooO)~i-!!L 

[~*rM] 
wrtct'7~•y77--fftrt', 11k~-t-- 1/ 1JtJ, :;,J1v:1=-1, t 1J7, 1 Y r-lJT&tl::.. 

;/1.C:)O)iJ!it!MJJb,0ilHR2-·h6 C: t ~~wtt T 6~*JJf 3 ?::tciJGO)~iflL 
[ fgj(JJI5] 

13i1icma~1f1Jb,, 7::; lJ 1v*;t: 1J ?-, ;t.: 1J 7.::; 1J o =- t- lJ 1v, ,t." 1J 1 ~ i-:: , ,t;" 1J 7 ''/ fl:'.. 
c·=- lJ "J'- ✓&tf',f O)f~?jJf:ili;, ;ft lJ -::f )/ 7 1 1/&tf--f O)!~~f:ili;, j_[lj'(=C:.fV~ O){'R"Et!f'mf,,,0 
~fR~h6 c: t ~1"'rffit T 6 ~j(JJf 2 ~4 0)1, •fhJJ,.__.JJit::icti0~it!!o 
[ fgj(JJ{6] 
13i1ict1,J.,,-;1fJ,, ;1t 1J .::t )/7 1 1/jtt$fLWlll"C·£>o::.. t ~~ffit '"t o!n*JJf 1~50) 

\, Y97lfJ>-JJl(=lJctiO)~jfl!o 
[!jj(JJI7] 
llicit!t-tWJI0)1'·7£ < t L --Jib'< 9 a◊c~- 1 s o 0ct:::B \, ·1 --c ocffiJ!JHtrrf~ti~tt~tliGJE 

[ffr~ff~ ~ fiT 6 ~ -=f-?jJ~1ti:ttfl ~ %ti- C: t ~ 1"'Fwt t -t-6 iw*JJI 1 ~ 6 0) 1,, fht>-)Ji t= ic 
i!GO)~f-1!! 0 

[!jj(JJ{8] 
1 .::t 1/f~?jJ-fi~ifT 6 tHJ.,,-:5":b', it!l"Ji.JWJI~ ifT 6-X'JO)~:t;,:irs'1?=ilic~2' h, WJllc 

t 1 ,J.,, -Y t lfiJic~~ t O)rs'l O)Y''£ < t i>-:Jit. 1 ..::t 1/{~?jJ'fi ~ ifT 6 $tLWt:e~JI iJ' 
j!ljc_!~ ~ ht.:~i-f!!0")~~-:1J$t:: :B ~ i --c , 

iMmW, ?jJ~'tifilr&tFJ'\-11/:>7''-~%U¥5!thJWJl"'Z-7-- r- ~-jj'O)j~;~f:ili;J::.?=~:m L.. 
--c, -=1JO)~:fis:i~~'"t0Imt, 

it!f:mW&v-:·1q 1/y··-~%ti-it!f:mWJl"'Z-.:Z r- ~flh--JiO)~~f:ili;J::.?=~11iL--C, flh--JiO)~ 
t,,Ji~~~i"""oimt, 

¥Mic1tifftr&rf*a~1frJ~%u§::.tLWt:efZtJl"'Z-A }- ~Y''£< t L-jj'O)~:f/iiO)it!i!l'm~J'i 
OOJ::.(;:~1fi L.. --C §::.tl~t:~JI ~IDJJXT 6 Imt, 

it!tmWJIOO~fflxiT 6 J: 0 t::Wc~2>ht.:-X'JO)~ri:irs'1t::, tJ'\J.,,-Y t L--C 9 o~ 1 6 
O "CO)m,~ ~ fiT 6 :ttrtb" 0 fflnx: ~ tLt.: §::.t'LW!m~ ~h:ilzti-Im t 
~ %ti- c: t ~1"'rwt t T 6 ~it!!0)~~1i$ o 

r nsJJO)f.'Mm7£filtBJJ] 
[ ttiff.f :frlllf ] 
[ 0001] 
*~BJJl:L ~it!!&lF--f0)~~1i$t=lffli"""6 b0"C'ib •), ~t=, 1 :;t1/fE?jJ'fi~ifT6t 

rn/-y']J>', it!tmWJl~=1fi""" 6-:x-fO)~t~mH=~c!~2-n, lfiJict1,J.,,-Y t llic~:it 0) 
rs"JO)j.,·7£< t i>~-:1Ji::, 1-::t 1/f~?jJfi~ifT 6~tLW~Jiln'~c!~~ht.:~iMV-:·--cO)~ 
filhi'.t;;; t::lffli" 6 " 
[ 1ril't f;it,f .f ] 
[0002] 
ili:if., ~:lf!.~r:tf&nO)n~t=1=1=-1,,, ~mtt L --c nem 2-n --c 1,, 6 ~H!!0~~:1:11::&u· ~ 

:Hn ~WJJ:fl:'..JJ'~A-"(·1, ,6 0 c:n 00)~3J<~ircilJt.:-t-~it!!t L --c, 1J +r; L 1 .::t ✓=:;x~il!!.  
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( 3 ) ~!ffi2006-351386(P2006-351386A) 

ti-.a.J=I ~n --C\. 1 -b ◊ 1J +r'.7.b1 ;tY-=1x~i-t!!tL fiSl~- fiS]x.-t,,v::?.f·-wrst~lf L --ct 1 0 
tzffiL F9i'llH:HM}-'?:7HmmM}~ t· t::J:: b ~~~~ti-,;It t b 2: t h-;th I), 2: O)f',,"JJmt:::xt-9 b + 
-5:i'-~:xtffbj>&,~t ~:tLb ◊ 

f_W.tt, *fflfr.~ tL -c \. lQ lJ +r'.7.b1 ;t ✓-=<:X~i-t!!tti, 1) +r'.7.b- ::v \}V r-iiJii'r~fr.!rla 
~ c·O)iti!rlaWf',f:?K, ~-r~~11i_fli*&tf 1"\-1 /':Y-fMD~~i.l'!i'r L '"C rz-7- r-tk(,;: L, -f i"l 
~ 7 ,v 2. =-r'.7 .b*~1lf;;J::.t::~::m Lt.: t, 0) ~ .1Ef•:l!t L -c Jll\. ,, ffi<~:t~~O)ir1i!t1JJWfn'*&r/1"\ 
1 ::.,,y·-tmff~~il'!i'i L '"C «.-7- Hxt= L, -ftt~ilHt~~J::.t::~::m Lt.: bO)~~§c L -C 
fflV\, 9 o~ 1 6 0°CO)Ja,st ~flT b;ff 1) ;tv7 1 ✓*tMIFati•G~-&$1L~!m"~-cl,v-

7' c L '"C ffl \. • -C \. • -b o = .:7J J:: '3 ~c~i-t!!t• LL ~i-f!!O)~~~lk¥t::, ;t v 7 1 Y*fMIFa:W~ 
it L l Jm"pqO)f*k$fLti1m;m~ n, -c1 "1-- -P 0)1 ;t Y1i:~11i_ti,11fT L 2:nt::J: •J ~i-t!!tz 
J;G~~['l'frT-&:;,,.y •-:; r-:Y"r'.7Y~ff~~lfL-C\.•b◊ Lti·L~ti-.b, ;tv71 ✓-~Wff~O)M1,~: 

J:: I) l, ~ f.:., t::i£Btti-,;l::.::1f-T b c , fMD~b-,;I~M, mt:11Jfl:: L '"C Lg: t ·1 , tJ,v- 7' El .pJ;;;t,J&ffi! 
Lt.: •J, -c1,v-Pt::'.J\.iJ'1=E tt.: 0 To 2: c t::J:: tJ _ lE:ri:l!t ~,i,,:l! t o:ir'a"JO)~-=ne,t,¥iJ'~+ 
71'-c ~ ') F9'imffi~t::~-& :B-ftliJ'cb b" 
[ 0003] 
~1f, * lJ ;t1--, 7 1 ::.,*-t.:1,v-P .:7Jf-\'.:,b 0 t::, 1 o o 0°ct::J.J::..:7Ji!l!.,st~ lf-t-o~~~ 

ft!t~~t·O)i@ti'"li_*-v.-=rt, 2 o 0°cfirstO)JiMLst~1f-t-01"\-1 ::.,y··-tmD~c.:7)**.pJ;;t•G~ 
Q imt~11i_t::{f:ttf.:$fLW-cJ,L,--7' ~ ffl \, .f.:~i-t!!iJ'cb 6 o = O)J:: 'J ~~il!!t·tt, $fLW-c 
J ,v-7' o:iM,sth"fiSJ Pt.:ci:>, -CJ {v-7' EJ.pf;;;o>J&ffi'r Lt.: I) ' -cJ,v-7' t::'.J\.ti>1t tL I) T 
-iS = t tl:~\., 'G 0)0), -cJ ,v-7' g .pJ;;ti, :;,,.y •-:; t- :Yr'.7 Y~ff~~lf l -c :B bf', ~i-t!!tz!iG ~ 
~l!Fr-t- 6 = t 1i-c~ ~ \, 1 

0 

,f 2: -r·' ffl~•li_(::{f:nt.:$tLW-cJ {v-7' C' .!z!iD~l!Fr~ff~XU~mt:~lffi~ff~~flT Q 

ttf-l-~i!iuiM~Wfl~1fT-& ~)! C ~ ffl \, ,t.:~i-t!!/J-.f:l~~h l \. 1 -& ( 1f!LztL 1~~txmt 1 
~~) o 2:0)J:: '3 ~~i-t!!ttL ~i-t!!v>~~~~~t,::, iti!t0JWO)~ffi~::1-f 1::.,,:7··-t-02: 
t t::J:: -:i -cm:t-mWO)!zJiG~JMI!ffi Lt.: tJ, 1 ;t ::.,o:ifflli~m;mr 6 = t t::J::-:i -c~mw 1 ;t 
YO)'lo/!IJ~~lffi Lt.: tJ, ~§O)ffl:,:/1[iJt~*T 6 C. c t::J::-:, '"C~§i:po:J~-rO)f.JftiL~~lffi L 
t.: tJ-t- -iS 2: t fPr:·~ -iS ◊ 
[ 0004] 
[ f~ffX1¥1K1 l t~lffi 2 o o 4 - 3 2 7 1 s 3 ~~¥ff 
[ ~Bj]O)lffl~] 
[~BJ]b-.fif!i'.i:RLJ: '3 cT-&~M] 
[0005] 

L fp L ~iJ" t:, , 1:.icO)Wif~11i_(;: ff:t1.t.: $fLW t 1, v - 7' t tz!iD~lffi~ff~Xt:l:~mt:~lffi~ 
n~ ~ flT 6 ttfl ~ i!i=b-iti!l=mW fl~ flT 6 ~,1<)! c ~ J3. fimT 6 ~ilfrt· t:t, $fl~ -c .1 "v-5' El 
.pJ;;iJ,::.,,.y •-:; t-y··ry Y~ff~~1f L -Cl.- 1~1.- ,t.:ci:>, ~i-t!!o:i~~~~i:::~i-t!!!z!iG~+n+:~lffi 
T Q = C 7J>'"[' ~ '£ \, l C \, l ') fo'j M:b> cb Q o -1i, :;/ -'\'" '':/ f- y•• l"J / 0 ~fJE ~ fl'9 Q *o lJ ::t V 7 -'f 

✓*tMD~b·G~-iS $fLW~~-cJ{v-5' Cl -C ffll, •6~i::;t:;1.- 1"(' ;t: 1) ;tv7 1 ✓*w 

ffiO) i!l!.,st J:: tJ i, ~ t:-, (,:::iuti, .l::.::1f- L tc:: ~ i:::1:. t -iS fM ff~O)i~i!IL i"rUfif ti::: J:: -iS ~fl!! O)'!;RM} ~ 
IWK.T 6cfxUiU:*t..:·lffi~~h -Cl.- I~\,'◊ 
[0006] 
*~aJJtL -1:::.icO)J:: :i ~Fo'lM~filIRRT ot.:ci:>t=~~tvc:: lvYC-it 0, ~i-f!!O)~ffiiArstJ::. 

::1f-1k¥~:::-c1,1---::9 b>:;,,.y "/ t- :Y'r'.7 ::.,~f~~lfT 6 c ::!:!j::, -c.1,v-5' ~ffilvtT b tffllFaO)iii!ll. 
.stJ: 1) {, ~ Gt::i.Miffl:7'.J>J::.::1f-l' fflff~iJ>i!ll.%4, mt:11Jft L lb' ~i{!!O)ffi;M}~1t t~I.- •~it!!& 
"lf~i-f!!0)~€1i$~c/£{:!tT-& 2: c ~ §f'r'.J c T -iS o 

[ ~Jm~fil~T 6 t.:ci:>O).:f-f9:] 
[ 0007] 
*~BJ]l;L 1 ;t>f~~,li_~1fT -5-cl,v-7'ii-,;, iMmlfiffl~-=itfT ,iS~x,fO)~:l!r'a'lt:::~~ 

t:EtL, wJ~c-cJ,v-5' i::.1¥J~c~,1i,)!c;O)f'aiO)jP~< c i,-1ii::, 1 ;t::.,,{j;;~•lt~lfT0$fL 
J~J@wtflti-rilicf1~ht.:~it!!t::;t:,1,,"(, 1frJictr,v-:9LL 9 0~160°C.:7J~!ILst~1fTb 
ttf-J.t,Gffifflt~ht.:$fLWJDtt·cb 0, ft --:>wJ~c$fLW~im:fltL 1 6 0°CJ:: •J fiSJ~ ,Wif~1'1 
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~i'fT o c: c ~~u&t'"to~it!rt"<:bo, 
:it.::, 2fs;JEBJJ~i, -1 ::t 1/f~~tt~fl°T 6-t:rn/-::7/ft, m!t01Jflii~fl°T 6-pfO)~~ra, 

(.:j!ljr_~~h, WJ~c--1::F\J/-::7 tWJ~c~fo)il::0r'ai0::1,,·~< t i-1Jt::, 1 ::f1/1~~1ti~1'fT 
o~tLJri~JiiiJ"il'ir.f~~ttt.::~it!!0~ffl1fa;;f,::;B1.,,-c, ~tS!t!JJIL ~~'tilftr&f.Frq 1/:Y 
-~%t.·iMW~Jiirz-.:;z r- ~-1J0*~f:;is;J::J::~::m L-C, -1J0~:ficJl~~fflT oLl'¥t, 
m!l'bJJ~Z.H.FJ'\,11/J"·-~%ts:t5!1'biJJl}i/-"Z-7- r- ~f1!!1J0*~f:,ls;_U::~::m L -C, fl!!1f0~fiiJi 
~~§ToTmc _ ~~'t1:J'11r&V:Jsw:lf1J~%tr~f~'1:e~lii""-;;:z 1--~::1,,-~< t i-1J 
O)~)iO)i5!t,!JJ~Jiijj'ijJ::.(::~::m L -C ~tLJrie~Jii~%nltT oI;\¥c. ~5!t~JfJijj'ij~ffixtT o 
J -:H::WG~~ht.::-xt0~~r'ait::, -1::1,v-::7 t L -c 9 o~ 1 6 0°C0M,si:~1'fT ottf4 
iJ,t;,:mrot~nt.::~fLJfmt~~h;iZ,tJI;\¥ t ~%u'C:. t ~Wa(ct To ~if!!O)~§Jffl;;t'';:b o 

[ ¥eBJI0):9:JJ:m:] 
[0008] 
2fs:¥eeJJi::Jtu:L 9 o~ 1 6 0°c01!1l,si:~1'f'"tott:f'-tt•0r\liJ:ilt~nt.::~tLJrmt~-1::1,1/ 

-:9 c L -C ffll., i, ii--?l'JIJ~t-1::J'\'v- :9 t ::!,,·~< t b -"jjO)~Jic O)FeJ(::, 1 6 0 'CJ tJ r®i 
1., 1imf~1ti ~ fl°T o ~tLJr"ite~Ji Hir.~T o z:. t t.: J •J • ~it!!0~ ';Will!JJ'.J::.Jf-ffi!i(,:: -t:;, v­
::701/ ~ •;1 r- Yr7 1/1i!ff~t:: J --:, -C ~il!!Bzili ~ ~lffiT o z:. t iJ•::· ~ o t ::!¾t::. -I:: rn,. - ::7 ~ 
r\linltT o wlff~O);!l!,si:J 1J b ~ G t::ill!J.i'.h• J::.:1+ L -Cttiff~iJ~f!IL i.fit:jjjft L -Cb, ~if!!O)m~ 
;o>~f o Z:. c ~ <, ~if!!0rqmMJ5El.:J oill!J.i'.J::.:1+~1Wll::.T o Z:. c ii:;•~ -t> ◊ 
[¥e~~*~To~~0a~0%~] 
[0009] 

rnr Ui, 2fs:JEBJJ0ID~t::J 6 ~it!!01ffi001X1t·;:b o O rnr u.:v1., 1 -c, ~it!!tL -t:Hv-::7 
3, lE~f5!t!JJJfJi 5&V'lE~*~f:;is;6 ~1'fTolEfiiJi4, jt,1.Ji~M~JfJii8&V'~JiiJi*~f:zl(9 
~ i'fT o jt ~ 7 , _,l:Hf t::-t: 1, v- ::7 3 t lE:ficJi 4 t 0 FeJ&ZF-t 1 , v - ::7 3 t ji tiJl 7 b7Jr'ai C: 
j!ljr.~~~ h-t> ~tL~ietiJii 1 1 ~~it!!:&:,in O rqgJH::fiiiLz -c V1,t, 0 ~:B' IX[ 1 t'U, ~fLJf 
~;\'¾Ii 1 1 tL {:J{v-::7 3 tlE-111Ji4 t 0Fel&U'-1::Hv-::7 3 c jt,fi,Jg7 c0r'Jlo_)jifij1f(::jljr_ 
~~n -c \, 'b :iJ', ~ 1fh;l;•-1Jt::i!Ir.i~~ h -c \,•-Cb JI., 1 o ,f L:-c' -1::J'\'v-::7 3 tL 9 0 
~ 1 6 0°C0itsi:~1'fT ottflb,t;,r\liJvt~ht.::~fLJfmtt•;:b !J, fHL'flf*e.~Ji 1 Ui, 1 
6 0°CJ fJ r®i~ ,lf:M~~i~1'f L -c1., 16" ± t.::, -1::1,v-::7 3&V'~fL-:W~~Jii 1 1 t::ti. ~ 
!~~b•%i~ ~ iT -C 1., 1 o ◊ 

rnr2 tL ~?L'flfi~111 10tit:k1t~oornr-eob6 0 rnr2 i::v1.,-i--c, ~fLJrie~,lil 1 HL 
~t¾'tifftr 1 &V-*s:w1frJ 2 ~ k A..-t'l; ,6 0 

[ 0010] 
c~nme~JiJ 

**»&0IDfiJt::i::,~t6~fLJfte~,lifl Ui, 16 0°CJ rJr®:J\,lITIT~'ti&V'1::t1/f~~t1 
~i'fL-CVl,iS O **»&0%~(::;Bi,l'"(' 1 6 0°CJ •J r'a:J\, lffirJ~1ti~1fT ,t, CU, 1 6 0 °C 
J tJ r®i 1, •i£JJ:t:::B 1, 1-C b, ~flif*~li 1 1 h1~:Jf;Xtii$;!1!-!±-f, ~~FeJ0~r*e~•t1 & 
-f!.?c~ToZ:.c:b>t·~- :it.::-1:im&:b>l 6 0°CJ 1Jr'a:J<J::.MLJ.::f£, ill!&iJ>l O O'C,l,jT 
t::{Jf;T Ltc:iicfi"'IH::;B1., 1-C b 1 ::t 1/1~~11"1 &~T Z:. t 1., • j o 

c:.0Jm1~t1~it.ttl9"T-t>ill!J.i'.U:, r®iith!:fr®i1., 1!:1c·~tt0r®i1, 1~il!!.~f£1* L1~60t·iJJ 
i u, 1iJ', IEti;i,im~-:W0 gi c-B-11~BzJ;Gb1~ t-c i> +0~i.:1m1 x..1~0 J :it:: 3 o o 0c± t' 
, J tJ ~fflS{J(::ti 2 0 0°C:i t·imf~~a~ U~./S Z:. t i;>tff;i LI, 1 o J"!f:zl(s"Jt;:ti 3 0 0 °C 
:tt·, J tJ*J+ls"Jt::ti2 o 0°C:it•0i£&~t:::Bi'to~tLJf*e~Jii 1 10)m~ID$ (l~t:: 
~irum*) n1 , tff ± L < ti 5 %J--::tT _ J "J tff ± L < ti 1 %,t,:tT'Z'· s ,t, £'.:-l~M"' ;:b o 0 z:. 0m 
~%$ ( ~t::~JC<mi$) ff> 1 0 % J tJ * ~ 1.,, t , lEfoJi 4 t ji ,f;,Ji 7 t O)f'aiO)miih'~ L$1i < 
~,t, C 

[0011] 
**»&0IDfiJt::;}::;1., ,-c, ~Rif*~li 1 1 t:t~~t1f11-=r 1 &v·*s:w1f!J 2 ~%A..-t·1., ,6 0 

~fLJri~Jii 1 U::%:th-1SteR1Uftrl t L-CtL ~rt@~tt~i'fL, ~il!!.rq:;·3e5E 
t::1'¥t1:t·~ 6 b0-c'\P'Jh!:f J <' ~1i!!t1JJO)fftr--C';:b --:>-C 'bfl°~!t,!J)O)fi:irt·;:b --:>-Cb JI, i 0 
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~~!thl t L ""C tL A 1 2 O 3 ( 7 Jv 2 1- ) , S i O 2 ( -::,,., 1) :IJ ) , Z r O 2 ( ::J Jl-<:J =-
7 ) , C e O 2 ( --t: 1) 7 ) , Y 2 0 3 ( 1 ''/ r- iJ 7 ) , T i O 2 , L a 2 0 3 , L i A I 

0 2 , Li 2 0, BeO, B 2 0 3 , Na 2 0, IVIgO, P 2 0 5 , CaO, Cr 2 0 3 

, Fe 2 0 3 &tFZnO~cO)~ffl:mHt!r~L Si 3 N 4 , BN, AIN, TiN&tFBa 

3 N 2 ~ c·O)~f:/!t~11::!fw, S i C, Z r C &U'B 4 C ~ c·O)~~i'R11::!t1JL Mg CO 3 &r.f 
C aC 03 ~c'O")~~JR~m, Ca S04 &r.fB a S04 ~-t··0~~w1i~m, -tt-:t31 r­
, --t:t°;t31 r-&tFJ,I} ::1)k7...J'J1r-~cO)§-fLWtf-&'t--t:32 ·;1 :7 ;z~,t·iJ,'¥ffC:.i1.-b, 

if:::, 1f~:t-m c L --C tL ;ff 1J -r r- 3 7 Jv;t□I--r 1-- >'~ t·0 7 '1 *tlttlfEL ;t-0 iJ I.--f- v ::/ 
:r"\'-1}-1 F &u·;t,: 1.J 7°□ ev >':r"\'-1}-1 F~-J:::·0;-t-0 1J i--r,vtmHIL * 1J ;,<;; :7 1J ,1.,~;,< 
--rlk ;t." 1) ;z--f- V /' ;jf I_) I :7 I_) □=- l- I_) Jk ;:t." 1) 7:7 1) Jv~I.;( Tlk ;t-01) 1 ~ H.i1DB 
' ;t-0 1) I 2 HmJ~ ( / 7 2 ~ ) ' ;t-0 iJ .I ,7... T J vffl_ijB' ;t." 1) J'J- ,iLt, - Hfl_ijB' ;:t: 1) 7 I =­
v >' :T "\'-1}-1 HmD~, 7i_/-JvfflD~- PK*ffllm, ;x32>'fflfilL ;t-01.Jr'.7v:7>'ffllm, .I 
;r.0 "\'-1/fmDB, 7--t::7-;vfflDB, _M;_t,q::AB Sffllmii'¥fft:..h.6, 

.:,:t1,t:,~:tM&tF1ffl#mtL lti~!lt3Ui=t1t::J.J:::.~fflh--&'th1t-C fflt, ,,b C: t iJ>"(•'°e, q:tc· 
b , --t: 7 2 ·;; :7 ;z ( ~f:i!t~1t!rliJ~§-fLWfii'r--t: 7 ~ ·:,, :7 ;z ) ~;:ff l_J 7 ~ F fm ij~(i, 2 0 0 

°CJ: •) ~ t, ,/M!,1,~ff 1f L --C ;B IJ , ~if!!O)W ~ill.'tntJ:::.Jf-lJ¥t::mi, i"fitjjj11:: 1ti", ~ ~ 1:. l: ~ 
1t~t-,01:·J: •Jtff:£: Lv1 0 ttt::, 7,1.,21-, S,,IJJ'J_ s.:,i<::1=.7_ --t:U7, 1 ·1 r-lJ7& 
u· Z:h t:,0j.ll&'i-!tmiJ,t:,jJUR~ :h-6--t: 3 2 ·.'I :7 .7...!i, §-fL·it'~fi 1 1 03t:tJi;W1Jt~ J:::.ff, 
l!fl~li.~ ~ t=,(::[PJJ:::.~1t6..:. t f;>c'~ -b O)cJibfrJ:£: Lt lo 

[0012] 
£t~, *~·fi'fizr 10,v:t~'¥ftrf¥U, 0. 5 .u mt.:J.Tc·;b-b..:. ciF~f:£: L <, 1J--r'7 L 

:&Enltfi~:lflJffirJi"" 6i!L¢.f.t;,t:,, o. 1 .u mUTc·;b 6.:: c iJiJ: 0 tff:£: L <, ~ G t::~im:i~ 
=F<f:l!iffG~fl-bi!l,¢.f.iJ,t:,, o. o 3 .u mJ,.::J.Tc·S 6.:: c iJift tdff £ L Po 

~ t:, t::_ *E~'li.'fizr 1 0ID~kt::--:>1; ,--c b, !ttt::~~5:E~i1.6.:: c ii~<, f:ftIDtk, ~PHk 
, *ili*iUfc, ~.l='r~~c•;b-:, --CJ: t •◊ :ttt::, f;ft'JfJ~ic0 i., 0~ fflt ,,b c , 3t;!Ji;W1Jtt• J::.tf G i1. 
6 O)c', §-fLW.te~Ji 1 1 ~ ~ < T 6..:. c 1J'c'~, £ t-:t1J'P3;Jk, jJMUfc, ~},~O) b 0) ~ 
ffli, 1 6 C' §-fLWie~Jii 1 1 O)~p:il~ffl~:k~ < i"" 6 = C if•c·~ -b 0 

[ 0013] 
§-fLW*~Ji 1 1 t::i>i;ih-b*s~'Ji!J2 c L --C!i, ~if!!.1:;t;Jt::;Bt,·ci:5:Et:::(ftE"(··°e 6 b0 

1:•S:f'UfJ: <, 1§1nt.L 7:71J,v~;:t~ 1J 7-, ;:t." 1J 77 1J1v=-1- 1.J,v. ;:t: 1_; 1 2 Hfl»~& 
r.f ,ft7Jl¥JJjl8Jili; (*I_) I~ ''/ :7 tt~ t·) ' ;t-01

) 7 '1/ 1t t·=- 1)-'f-✓&UW iJ Tl- 7 7 Jv;to I. 
-f-1.,· /~ ,t''0)7 '1*WDB, *o iJ ;tl.,·7 1 >'&r.f-fO)f*~#:, *l) I.--r v >':T"\'-1}-1 F &U' 
;:t." 1J 7°□ ev>:r"\'--it1 F~ t·0;:K1J .:r.-71vfmDB, 7 ,1'f1::t·=- 1J-'f·.;,, c'"-"\'--it71v:r □ 
7"□ t°t, >' c -r 1-°771v;t□i-1-1,.;,, t 0::!t.m:-&r1*~ t·07 '1*::1" L. ;t01J c:·=.,v1,v:1 
-JLc, m~t·=-,v' ;z--f-V .;,,-f y :;)I. >':c!t.m:-&1*39- '1:7.'A.&U'7:7 1} D =- l- 1) Jv- f 

:7 S.,::.:r..;,,;:!t.m:-&1*77 '1 :7 .7..~ c'O) :tL~, :/Jlv$:\=-1/ ;x--f-Jv--t:Jl,O-A.O); ✓t=- '7 L 

!i~ t·0--1:::1vo-;zf*~"*, * '1 L:>< ,v Hf'l~:\=-1/ v ✓-~ t·0ifi'1f1Jt::ifi'!!i Lt~ t,0~ t' ~ 
'¥ff 6.:: t iJ•c·~ -b ◊ $c·i. ;f;' 1J ..:r.--r v >':T"\'-1/ F~ c01 :r >'1:K~tt~1fi"" 6 i0u 
, §-fL JU@~Ji 1 1 t:: J: •J t1_nt-: 1 ;t :./ fi-~'11. ~ i t~ G i""..:. t iP-r:· ~ 6 0 £ t~, 7 :7 1.1 1v 
*;:ffl_}?-, ;r,0 l);,:Jl_}o=.j---l)!J.,/, ;r,0 1)12 F, ;jfl_)7,;;{l::t'=. 1J-'f'>'&U'-fO)i%~f* 
, ;:t:IJ :rv7 1 >'&r.f-f0i*~#:, ;J:tr.fi::.::ttt-:,0ift.-&r!l'wiP0iH-tR2:'h0*s~1frJ 2 a, 1 
6 0 °CJ: ".J ~ t •i'ML¢.f. ~ 1f L ""C ;B iJ , §-fLW.te~fi 1 1 O)j!fl~ ~ fPJJ::. 61t 6 ..:. c iJ>c" °e -b 
01:·J: 0tff£ L~•◊ 
[0014] 
§-fLW*~JiltifiLf*ffl~t~ fJ 0*~'11.f.ft-=r 1&tFr.s~1f1J20f*ffllt$tL o . 2 ~ o . 

s c·&:> 6.:: c -fi1JJ £ L ~, ◊ i*ffl1t$t, o . 2 J: •J 1J, ~ t, t, §-fLW~iM'tJi 1 1 r::p0~i:J.lb-J' 
§-i""~--6 t~!i:>t::, f:/!t~a'.J~lJtb{5j5j < , Jii t L ""C 0ffi!f1J~+-h'--t::JIU~-tt~t- ,..:_ c b>;b 6 o £ 
ts:, 1*ffl!t-¥ti1 o. sJ: 1J:k~ Ht. ~n,ue~Ji 11 r::p0~1tiii:'J;'~T~··0t-:ilt)t::, 1 
;t>~~tt~+frt;:f'j/J~'rT 6.:: c b{t·~ ~t 1 .:: c b'ib-b o J: 0 !'! 1*a'.Jt::tL 1 o .m:.I%~ 
9 5_mjl%0)*e~11i.ffi:r l &{l5.m:t%~9 o.m::i:.%0*s~1f1J2 ~§-fLi1UE~fi 1 1 r::p(;: 
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15-fl~ tt 6 = t (::J: •J' J::Jc.o:rtt£. l I,, i~fll:t-¥c T 0 = C :iJ,--c·~ 6 0 

t_t ~ t;:, 5 O:m:i:%~9 0 :m:i:%0)*ettttfft-r 1 &tf' 1 O:m:i:%~ 5 O:m:i:%0);ra1a'WJ 
2 ~15-t' < ietttl:fft-r 1 t it~1flJ 2 O):m:i:1tiJ>1 : 1 ~ g : 1 --c-· ct) 0 ) $fLW"#13ttJ! 1 1 
c T 6.: t (::J: IJ , ~tt'f:Uft-r 1 iJ>Wt::1[t~t_th, ,110)*:i§~:lBnx.T 6 J: '3 (::~6 t::.cn, 
160°C1:lTO)~!IL9.~flToira~¾'J2 tffl1,, 1zL, ~JNiffirt::J:6:lBi:kJ'2:JB:iJ,~.: tJt::< < 
~ 6 " £. t::., -:. (7) J: -3 ~ 1 6 o 'CUT 0) ;t_g_ ~ flT 6 ira~WJ 2 ~ ffl \- ,t::. $fl W~ttJ! 1 1 
ti, ~ftl!,O)~~)E~ffi'j,t::, *a~jflj 2 :iJ>IJ~XUJ'2:lB l Zl~3ffifLO)m;J\X!iM~:iJ'>:":t t, 6.: 
C -c·1 :r::/ 1,:z~~yt_t-tt 6 ~mi~~milE~flT 6-=- C :iJ>--C'e 6 0 

[0015] 
'$,fLWi~Jii 1 1 O)~§n$t Ltli, :tt(::li.ltJEt_th~Vi:iJ>, :tt-(::_§,~~JE:'.(::~§c' 

~ 6ftll,9.:i],t::,i1ltr.\'.;$:i]>iff £. l I,, i O ~ ~l'r"J(::ii, ~tttlJft-r 1 &u·ia~;lflj 2 ~ fi}t{l(;:7J'-it'{X 
til!gi;it_t-ttt::.-«.-:z r ( i!g~) ~, ,:J,,-~ < t t-:nO)~JiO)~tSf~WJii_!:::_(::~lii L Z, ljiz;f;i 

t_t tt 6 c:. c t::J: IJ $fLW"#13ttJii 1 1 ~:lBnx.T 611$:IJ,~tf ~ho 0 c:. 0) t ~, ~~(::ljiz;f;i 

~ tt 6 t, ietttl:fft-r 1 t it~1flJ 2 t tFn'-~tT o t::.cn, !llzi~~m:i±ti}ilOJ$ .. q£J.TOJi£oc 
-c·~ -:i < 0 1:: ljiz;r,i t_t tt 0 = t iJ"tff 1- l 1,, l O = 0) J: -3 ~JJ$~ m 1,, 1 6 = 1:: i:: J: •J , $fLWUe 
ttJ! 1 1 ~5:'JJ-~J: < f'F~T 6.: c iJ,--c·~ 6 o 

_1:::_icO):n'ft;c'ffll,,i0fi}t{lc; L Zli, *ettttfft-rl &tf'*s~;lfl]2 ~:lSj-_§,~~JE:'.(::JJ'-W:X 
/j:7!g~Ift··e0bO)''('Jiih!:fJ:<, {?IJ;:1.:L N-;{1-Jvt°o 1JV1/ (NMP) &tf'N, N-
1/ ;{ + Jv,T-Jv L 7lv7''t V ( D MF ) ~ C ~~ff 6 = C :iJ>--C-'e 6 0 £. t::.' 7}<.fi}ftO)ifa~jflj 
2 ~ ffi1,, 1 6±~-irt::ti, 7}("'?71v:::1-,v~~ ffi1,, ,6 = t i AJf'i~'t·2b 6 0 ~t::, i~t1fi.:'l.-r 1 

&tfira~Jl'J 2 ~ n'-W::zai.§114 t_t -ttt::.-«.- :z t- U.§?l'i) ~~JE:'.11:: t_t tt 0 t::.8/)t=, i~1Ju!tbi1~ 11u 
;: Z L J:"t, lo 2:0)i~1.JU!tbi1!.:L 1J~~c·t::J: IJ~*c·~ 6 b<7)'"(''2t)-:i'"( t, J:1,,, l, ~i£T~.:, 
~~Tt::;t:51,, i"( b~JE:'.(::=FFtt.L, ~i-l!!Bzili~lill.w L~1,, \ t,O)--C-·2btttL ~~r".J(::~:(f L 
'"(~i'"( t,J:l,.10 

iett'tif..:.t-r 1 &. tF~t~;l'flj 2 ~ ·5J'-IDCZI i i~:ft; t_t -ttt::.-«.- .. :Z r U$il'i ) O)~lpFa; c L Z ii 
' 1t(::~JJEt_ttt~~l1J', §l'f"JO)J¥h,, ~lii:lB1l'Jt::i'r-:it::.JJ$1J>ffi'.£. l<' {?IJ;:tL 7/l 1) 

-✓E:IJ)mlJ$, J,-:::1-:>'-$, O-lv:::1-:>'-$, 1)1'\-7,.:::1-:>'-$, :7··5t·71::p)mlj$ 

, v :7 -51-fv- V$, :7··1 :1--;:,-$~~m1,,,{S c:. t1J,--c·e 6 ◊ 

[0016] 
*~nf!!OJ:lB1i'Jt::t3~t 6 '$,fLWi@tt}il 1 l!i, ¥J!c'2b-:i Z 'L J: ~ 1 L, ttW"'?fflnltttf-1-l:t 

¥~ c'0)~~6Jil~fllii L-C b J: ~ ,, £. t::., $tLW*~J! 1 10)}¥t_ttL *it::PfiJE:'.t_tn~ 
~ 11,1, 1 ,urn~ 1 0 0 J-1 mi:Fkti L < , 5 fl m~ 3 0 JnnlJ~J: 1J kt£. LI,,•◊ -=. O)ie,lfflffqt· 

Jiih!:L _iHH~rJlO)fil*i}~!InK l~~, ~i-1!!1t't1~ fnl_l:::_t_tt_t 6.: c :IJ,·-c~ 6 ◊ 

~:t-3, 'J,fLW~ttJii 1 1 i:pO)~fL:iJ'>f;JUBt::ili{J;J.'t·e 6;1:~i'rUi, {-O)~fLO).:,P-~ThlH¥ ( 
J.?J. T, ~Rf¥ c 1,. 1 '3 ) ~ 1J\ t_t < T 6 .: c -c·, ~7E~ -'0£Gll~ ~ fi--:i t::. t ~ t::4'.rotT 6 :& 
JJ: 1J +r'J LO)Jiltft~$tL1il'.*ett,lil 1 1O)*ffi't''fr11miJT62: c IJ,--c·~ 6, -f"O)t::.cn, $fL,j1f 
~tt,lil 1 1 $cTJ.:,P-~~fU¥ti, o . 1 ,u rnl-.1Tt::T 6.: c IJ'kt£. L <, o. o 3 ,u ml-.1T 
t::T6C:.tiJ,J: 1Jkt£. l\-i◊ 

2:CTJJ: 3 t:: L --C:lBtvtt_tttt::.$fLW~ttJil 1 1 Ii, ~O)itS!rmWJii_!:::_t::~1n2-tt, 'J,fL·j1f 
~ttlii 1 1 l~Hih{ir!i:tmWJ! t:: J: -:i Z ~19" t_t h Z 1,, 1 6 t::.cnt::, ~i{!!O)~;;j!;iMiti:LWffi!i'Z'' b im 
jbfl::ttf, lE~ ffira'JOJfilm§,~ :":t L t_t tt~ ~, o 

[0017] 
£.t::., ~fL1il'.*ettl! 1 1 O)~N'., :rE~ffifmO)~tttt&rF1 ::t ✓'~~·t1~rnJ_1:::_~tt0t::.cn 

t::, 'J,fLWitttJil 1 1 clE~ffiO)it!i!tm~Jil t O)fmt=~tt~~A_., --c· 'L J: t 1 o kt£. l ~ ;~ft c 
L ZLL ~-rr-@tt1t10J$tLW~~, T-*ilii, ¾JL $tLWDl&U';{ ·;; 1/ ;i., Xti:rE~;Jiil3ra'J<7J 
-ta:;;~~JE1tT 6.: cO)'t'·~ 6ffttkttf-l-~~~-f6.: th'>c·~ 6 ◊ ~t,tO)t,t~ c L ZtL ~ 
Tr-~1t1c·_§, ~ 1 6 0 °Cl-:l_l:::_O)itt2. ~ t, ~ t, 0)'1:'2bhtf J: < ' {?IJ j_ tf' ;ff 1) :z + l/ ✓' ;ff 

lJ 7;, 1J o =- t- 1J ,v, ;:f'-° 1J > ;:, ;, 1J 1v1ttu 1-1v, ;:f'-° 1J 7 :7 1J ,v~x:z f-,1,, 7 •;; *fMH~ ( 
{?IJ;:!:.L ,f,01)f-r57Jv:TOX1-v1/&tf';t." 1)7•;;1tt·=.l)f::,,~)' ;t:1)7=2 HMH~ ( 
75-2 Ht.ID~)' ;t: 1)1 =2 ~mJH~, * 1JX.7..7Jl,,fruff~, *lJ;fJ-;f-':t,-HftH~, *IJ7.x. 
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=..1.,-,:.,:;tA-11"-1 t::tttfflfr, 7x./-1vfflHlfi, ,x72.Yfflffi, ;r, 1J'7vY>tttHlfr, ;t;" 1JI-T 
JvfflHlfi (('1!1}_1:f, ;-:f-,°l)I..1--v/;t~,t1 F&tf';:J-." 1)7°Dt:'v/;t~-it1 F~)' I..;f;0

~:;/ 

tttfflfr, 7-tY-Jvfitlffi&tYA B Sfflfflfr~ ,t'(l)ffllffi, ~t,q;:/f 7 .::ZjJfilt&tf'7 Jv 2.--rffifilt~ 
1:-0~mimt~~ff-iS..:. t jj,t·~ -iS O :£. t.2, ;:t: 1J I.. f- L-<:..-"'?;t;" 1J 7°0 ev ✓~ t'0 1 s o 
°Ci::J.T0Riti10ttf'tt'i.i, Jt£11il?¥71' 1 O %*~1Mt0 b 0-c''ib:iH:fl'!!J'l'f11J'lf~t·:1'> 0 o 

[ 0018] 
C tJ,v-:9 J 

T~JJl!iO)JBfi'c..tH;:;t:;~t{StHv-Y 31:L 1 ;t>f~~tl:~1'fT 6 bCT)c'&') I], 9 o~ 1 6 

0 °C0m1,~:~1'fT 6ftf_:j-;a,0fflmt~:h-iS $tL11fmtt·ib 6 0 ..:. O)J: -3 ~$tL11f ffltt L ( tL 
W!J;U;L ;f;°l) I..7 v >&u;t;° 1) 7°D t:'l-- y~ c'(l);f;01

) ;tv 7 11/9tHitHlfiir·t:> ~6 $t'L11ffflt 
b>~ff0:h60 

~JJl!i(l)JBJi'J(;:i:,(,t {StJ,v-Y 3 t.L ~}-1!!0Wm~ffi'ri::, fitffib>i{}~'.[ L Z ffltr,f;JO)fM: 
$tLb'~g~:h, tr,v-Y 301 ;t;.,,f~~-t1NfJfTL, ..:.ttt::J: rJ~it!iJ~J;G~~lt~To 
..:. c:: b•t-~ 6 o 

[ 0019] 

c~tu 
*~JJl!i(l)JBJi'Jt;:;t:,(.t 6~:ffi:tL ir'i!r-'iJ11!Ji&tf;~~#:~1'f L '(I,, 1 6 0 

*~JJl!i(l)JBJi'Jt;:J3l,,,'(' it!fb;J11fJitJ:, ir'it!JJ11f, ~~1~-'ttl:f.-+&tf'1{1 ✓y··-~1rtJ..:. t ;lj> 

t•~{So 
IE:1ii~ 4 i::mi,, 6 it!i:t1JJ11t t L z tL W!J x_ tL ::11 \Jv k ? :., If:.,, =- '1/ riv~ t'0_@:fHt 

),i,O) l) 1--'7 L~,g-~1t.:thl&tl:§.:fi0)~J]Ujf;*~-@.1'fT 6 ..:.h(,O) l) 1--'7 Ltf,g-JlitNt.:thJ, filcJ 
, ~' :1 D L, f-Y >, 7 Jv 2. =.. '7 L~ c (1)1\'i:),i,O) l) -r? L~,g-~ft.!tm&u:§.:fiO)i.f.i1JU:n: 
*~15"1'fT 6 ..:.h (:,0) I_) T'"l L~,g-~ft.:thl, 1) T'l L c.J\T1/'l L' 1) T'"l Lt t lJ ff 
;.,, _ 1J -r? Lt h 11,::1 y;.,,~ c::·0~,g-{t.,g-t1iJ&tl:§.:fi0i:r,;1Joft*~1'f-t 6..:. ni:>0~,g-1t. 
,g-!f'~L ;:t,; 1J ea-,v, ;:t: 1J 7 =.. 1J :-./, * 1J :,;,t,1,771 F~ 1:·0~,g-;:t: 1J ?-~~tf 0..:. 
t b>c"~' ,.:,ht:,~ liiMttXt:i-=litLI:: ~r_ll,7;.,g-b-ttzmi, 1 0..:. t iJ{--c~ 6 0 iMfil11!Jii:: 
1ii:£.i1.6IE:ffi:it!i:thJ~0trJ,g-tL 5 omfi:%~9 smfl%h"tffi L <, 7 om.I%~9 sm 
.I%b>J: IJtffi L~ '◊ £.t._:, IE:1ii~it!i!tm;r0--'fitfftrHH:L o. o 5~ 1 o o µmb>R'f:£. L 
<, o. 1 ~3 o µmiJ"J: IJtffi t.,1.,,0 ..:.t1.G0ielfflFf.Jt·ibtttL ilr:thJ11!0.1cjjl;i£'JJE~~ 
Ii:> t:.h, li -_yfi!1J)f1f--t t 0ttff!i!il' ftftf t ~ 6 JYC ~i-l!!'ff1lt~ rt;J__l_~it 6..:. t iJ,t-~ 6 " 

[ 0020] 

Jl:1ii~7t::ffit,,6it!i!t1JJWt Lza, W!Ji_!:L ~mfd11::.ER:*, fimfdft..i-R*, ~~mfd, A 
mfflifL ;f;°lJ 7-t ✓~ ):"(1)9<:*}~ftf.'L V- s n' C ll - s n' Fe - s n' s n - s 2 

, Sn O~c·0.::z7..:jfi:O),g-.it{l::.,g-!f'1JJ"'?i-'7**(7)~{t.!f:m, Li 2 . 6 Coo . 4 N~c::'O) 
~11::.!f:m~~tf o..:. t bit·~, {t.q:1'1,\J~11ti::f:&0 ffflt, ,6..:. t iJ,-c·~ o o ..:.h GO)r::j::tt· i-..,, 
1ft1t0 i 0t1fflt,, t:.:tL6 0 tt:thIJiJ1t::1ii:tt1.6 ~:1ii~~t!i:thJW0t1J,g-tL 5 o mil%~ g s m 
fl%iJ"Rfi L<, 7 omfi:%~9 smfl%iJ"J: rJftfi L\,,o it._:, J't:ffi:iMmW0--'¥:t~fftr 
:f.¥a, 0. 0 5 ~ 1 0 0 J.l m;lj>ftf £. L < ' 0. 1 ~ 5 0 J..l miJ>J: l]ftf :i u l O ..:. i1,(,0)$e 

lffl[i;Jt·:1'>:ht;f, $:thJ11l03'Et~WJJE~ ~Ii:> t:.h, Jl-_yft!lO)tlf'tt 0fiff!l!n' fi·Jzf t ~ -i$ CTJt·, 

~?{!?J~·lt~rt;J__l_~it6..:. J::;lj>'("~ 6 0 ~ t:,(;:, ~,fii~it!i!tc11J1elt L (' 1\'i:),i, 1)1--'7L~ffl\,,6 
..:. t i r::-· ~ , ..:. td:il\J. ~tt, ra~x \, . ·t:tl.0 JB~ttt· £> ~> z i J: v1 0 

[ 0021] 

it._:, __l_fc0IEta~it!i:thJ11i&u~:fu~ilf!f"b;J11f (l)~~·lt ~iffl -3 t._:ti)(;:, ~~II-JJWff fif fflT -i$ ..:_ 

tt,t·~oo ~~@1f1Jt Lza, fJIJ.t!::C 7t1-v>f7-1/:1 _ 7·c1-rx.>f7,1/?&U-' 
Agmfd~ c·CT)9<:*11fft:f--t, 1\'i::~ti"f--t, ~~·lt~flT 61\'i::~11::.ft!t~L ~~·It ~flT .fS ~-n ... 
r~~tf 0..:. t b"<·~ 6 o 

[ 0022] 

~~t;:fflt, ,{S~~'ltftf-t t L Z jj:, 9 0 °C~ 1 6 0 °Ct::;t:; t, •( R.LD~!ffiffl'lf~~flT -i$ P 
TC (Positive Temperature Coefficient) ~r~~fl:tl:f--t~15"u..:. cb"tff:i lt,,o ..:. ..:. 
t·, ..:. 0tz.L6_ijg!ffim~~t tL ~i-!!!$0~-=r-1~~=:a=L < t±1 :-;t->'f~~, .xt:i.-f 0jjfjj:1J~~!ffi 
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T 6.:. U;:J:: 1? ~;f;,JiSzJL:~:i!lil!lrT 6 b 0--c•;b "), !! f:ill;af.Jt;:tL PfrJE'.i&Jl'.(;:t:; i, 'l, ~-rilJ 
~ltttfi0~-=r-fl£m$iJ>'i~t~(;:~1Jn L, ~Tf~l)J~ :i!lil!lrT 6 .:_ c-?, ml'01/ffft-r c Wti L 
lf1ii:ti:~ttf::~-rilJ~1!1.tff--l-fft-rb', JiJrJE'.iMtntt·fX1r. L, iM~!ff~OO~t~~T 6.:. ct;: J:: 
1? 1 :;1- >&u·~-=r-f~ilJ~:i!lil!lri"" .fifflJr~~7F L l i, 1 6 0 

*~1fi!i0JtJJ'iJJ;:t:;i,,l, P TC~-rilJ~·tittf.--J.U;L PlTJE'.0i&Jl'.t/L 1~(;: 9 O°C~ 1 6 
0 °Cf1ili:0i&Jl'.t·' ,f O)fl£m 11i10:3Nl::$b1~1Ja L' -ft1.(;: J:: t) ,f O)fl£m7J'* ~ < ~ ◊ p T 
C (WT, PTC~t1tll!g-'"t) ~fl°T-fitffi~~l!ili:T-iS o .:.0P TC~-rilJ~fl:tff.--J.~~r!i 
l.b/J'riffit;:-@;-fl°~ -it -iS.:. ct·, ~:wiifJiMt&b' 9 o °C~ 1 6 o °C(;:J::.Jil. Lt..::ffil, ~~i:m~ ~ 
1,·~-tt 6.:. C i)>"C~ 6 0 .:.0 p T C:ti1!1. ~7FTi&Jl'.iJ>9 0 °Gk'1Tt';b 6.:. C ti*:@:l':l:0lii 
~c I,,, ·d lffl),~iJ,t:.t:it.ff :£. u ,iJ>' ~:IB!iJfjM~fr!!ffl~ h-iSiMtlilelffl(;:.t:3 \,, •l~~O)fl£mfi!iiJ> 
J::.Jil.T 6.:. u=~ 6 O)'(~:i-f!!111.fi~O)f,!£r ;,j{jijl.:_ -iS ◊ :£. t::, PT C :t~·f1~7FTi&Jl'.iJ{I 6 0 
°C~JflLz -:S±i~t=t:t, ~ii!!0F9$iMb> 2:. 0Mi'ill'.:i t·J::.Jil.T 6.:. ct=~ rJ_ *:@:000l!L¢,i: 
h•t:.it:i L< ~i,,0 tit":>l, PTC1i1t1~7FTiMtfltiJ1 9 O°C~ 160°C0$elfflc~o J:: -3 
t=, P TC~-rilJ~'titff.--J.~~ltTo.:. ch'~~ Lt,,0 
[ 0023] 
2t~1fi!i0JtJJ'i&t;:t:;~t o PT C ~-rilJ~t1ttf.'H:L ilJ~lt1E:tJi:tf &U*ta~·t1fmlFe~%b o 

;.JJ~·t11E:!Jitt c L l ti, f71J,z_J;L h-,K>f '7 •;, ::7, f'? 711 t-, h-;f.'>711.1\ 

-&t':&,~i;R11::!tm~c0h-¥>ttf.--J., Af;.t,((;::&~~1r.!fw, :&~-r1lNl::l.b/J&U:&~7tr'J 
f l::~b;J~ t' O)l}J~·l:1~ F~11'.:.!MiJiJ{ '¥tf 0 tl 6 0 p T C ~ -rilJ~111.ttfi (;:-@;-:£_ tL 6 ilJ~1t11E:tJ!;:t,t 
011r1Ji:i"t:i, 3 o :m.I%~8 o :mit%iJ"t!f :£. L < , .:. 0ielfflf9l''i:btd::L ~:ffi0ilJ~'t1~ J:: 
tJ r&JJ::. ~ -Ii-o 2:. c h1t· ~ o o 

** i:I"a'tiw.tm:n L l ! :i, f:711 i.. t.:L r=:iW Jl'. ;t-." 1) I 1-- v > 0.U..J~ : 1 3 0 °C ~ 1 4 0 °C ) , f,!£ 
4£'Jl'.;t,° 1J IT Y > rni!l!J:~ : 1 1 0 °C~ 1 1 2 "C) , *Q lJ 17 v 5' > I 7 .7... l· 7- ( ii!i!l¢.l: : 1 
4 O°C~ 1 6 O°C) ' ;t-° 1JtlHl'.:.t:'=.;v (i\'1:1!,¢.l:: ~ 1 4 5°C) ~c:·0:m~f:il\;~'¥(f G.:. C ;,j> 

t·~ 6 o P TC~-rilJ~1titffl&=%£h6**Jla1titmff~0t1J~tL 2 OWi!:%~ 7 OW.I% 
h•-/J.fi. L<, 2:.O)$elfflrqt·if'iht:L ~;f;,Ji0ilJ~1!1.~*tU~L-:::i-:::i, JUJ~PTC~1ti~:ffl~.!l 
~ -it 6.:. t tx•t·~ 6 0 

[ 0024] 

PT C ~-rilJ~1!1.ttfl0~~1-f$c L l !:i, 1i&;:~J!JE'.~tV:;_'1,, ,,)t, f71Ji..tL ilJ~1~':l:1EJ:Ji; 
tt c t8i:ratttruff~ c ~ imt L l -"ZV '1/ H;: lJ..::fiL ,f 0)-"Zv '1/ t- ~ :,) x ·;! l· 2. Jvitli:"'\-c>;f.'­
Jv 2. iv~@'.~ c:·t=J:: •J :f1Ht'"t 61-f$iJ"'¥if (:,fl.6 o 

p TC ~TilJ~1tittf.--J.O:)JtJ~xa' fft-r~X7J'Rf :£. L ~ ,i)'i' ~~' ~J:,tl~t· if)":> l b J:: l,) 
o PT C ~-rilJ~1tittfliJ>fft-r~:k0tJ;~, -f-0--'¥J:"'1f.fI.ff:tL O . 0 5 .u. m~ 2 0 .u. miJ11!f 
:£. L<, 0. 1.u.m~l O.u.miJ'>J:: IJ1,ff£ L1,,,,, C.:.0$elfflrq't'·cof1.tL PTC~-rilJ~11 
ttf.--J.lj'ij±h" .:t, ';/ t- 7-::7 ~ Mnx. L.§ < ~ 6 O)"('', .IE mffi¥&;:i:, it 6 ~'fi,JiO)fl£m ~ J:: f) ;J\ ~ < 
T 6 .:. t 7J'l' ~ 6 ◊ 

ir!i!tmi!Jirt=%::t. ho PT C ~TilJ%1!1.ttfl0trJ~!:i, :iMmi!Jl0:@:rnil%ii'- 1 0 0 :mil:$ 
t=xtLl, 0. 5wiHi!I~ 1 5W.I$b•t!f:£. L<, 0. 7w.i$~ 1 2W.I$iJ>J:: IJt!fi. 
L ~ ·◊ 2:. 0$elffl[tq'(•;bht.L .IEmffi¥&=Ji it 6 ~;ffi0fl£m~ ;J,~ < L, _§_-::,~ii!!0:fil(~'.&'.I 
~ r=:i < T 6 .:. c n)'t'·~ o o 

[ 0025] 

~1'iJit;:ffi1,, ,6J\1 >:Jl··-a. :ir!it:VJW. ilJ~'tittf.--J.. lJJ~®*'l~ c:·0wtm'fifJ1~mnx.T 6 
ttf.--J.~ti~ L li-:>:iti~WJI C*~~c ~ti~ti~~-lto.:. c iJ{t·~ 6 l,O)"('';bht;f J:: < 
,mi..~,7o/~~=-1Jf>,~77~I+v>,7::71J □=-~1J~,I+v>;t~~r 

~t:01,qn~~xi:t~:mkf:ill;, .7..+v >-7··;, S::I-;,.,·:tL.7;_c c::·~'¥ff o.:. t n•t·~ o ◊ 
:ti&;:, 9 O °C~ 1 6 O 'C0iM.J,~~fl°T 6 r,-1 >Y' - ~ ffiP-iS.:. ct= J:: tJ, .:. 0i£Jl'.:f.\%(;::B 
l,,l /"4 ::,•7'-iJ{f~Jli!I! L, rM1;.ffifJl~mnx.'"t 6tff.--j.FaJO)ff~,){fl£rT 60--C', ~JiO)ffi: 
miJ1::k ~ < ~ tJ , miM}~iTi.: ~ID'~ -it 6 .:. c h>"C~ o o 

itil~!ffllt=%£h6.J'd ✓ :,··-0i11~u, lWi!:%~2 ow.I%h":/lf~ L<' 1WI% 
~ 1 0 Wi!:%h> J:: t) t.ff :£. u' 0 .:. 0$elfflrqt•if'ihtL mt~!ff!i~ mffltT 6 :.ttf--l-~~}J$J:: < 
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[ 0026] 

( 9 ) ~!ffi2006-351386(P2006-351386A) 

*~nf!!O)JBjiJt:: tn ,--c , * ~ tt:l:L ~it!!FT.Jc·W5Ei;;::&itt'i:btHf J:: 1,,, iJ,, JE;f;i~ 4 t::u 7 
lv ~ =. 7 L.., :@. ~ 7 t::t:!:&lufi J:ll~ i 6 2:. 'c iJftH· £. lX\ ◊ *~tf:O)J81fctL tiL ~ix, I. ::7 .7. 

1,:,,- ¥ ;< .Y Jvi;;:c·, fiiJ:h.O)JB~kO)bO)c'bffii,,,6 C:. th"c·2!!- 6 0 *~tf:O)J!lfh!.i, 5 µ rn 
~ 1 0 0 J_l rniJ>tff £. L < , 5 J_l rn ~ 2 0 µ mi)> J: 1Ht£. L 1,, lo C:. O)iJilffiFT.Jc' ibitt;C +-n" 
i;;:~tit!!s"J~!.l:2'.'*tH~'rL·-:Y:), ~il!!O)~:Jl'HriJ,'iiffi~c·s0 ◊ 
[ 0027] 
~:iii~O)~n$ t L --C !J:, 1~t::~H5E~ :h.i;;:1,, ,iJ,, (JIJ;Uf, it'i!ltiJJL ~~·t1tt.f-J.&1.F1 "1 

1/:>"'-2'.'711fttil(;:jj'-f&~--ltt~iMhlftJii«--.:x.. t- 2'.', *~f*J::.t::~::j'fj L t~ii ~--ltts.::f1, PJT 
5EO)i£!.l'.&r.Fm5EO)fi'ffJ±c'7°v .7. T 6 c:. t t::J:: 1'J ;MhJftJi2'."%Jvt'"t 6 n$~, it'i1hlttJl«­
-.:z r- 2'.'*~~J::.t::~::j'fjL --C~~~--1±-, PJT5EO)ffiJJ±c'7°v:Z Lfc::f1t::, C:.O)«--:Z r- 2'.'PJT 
5EO)i£!.l'.c1J□~-t-6 n$i;;: c:· n'¥iff t:> n 6 0 

J::.~cO)JJ'~c·ffi1,,,6-n"f&:!llt L--Ct.i. i5'f'J!Jft, ~~fl:ttf:f&tff\1 .:.,,.y··-2'.":t>;,J~J=L--:>'R 
5E(::-n'-fftc·~0LO)c'ibiHfJ::<, Wllx.t:L N-;<f-Jvt°D 1J ¥ ✓ (NlVIP) i;;:c'2'."¥i/t 
0 = t 1,i,-z:·~ 0 0 

it'i1b!Jff, ~~·t1tt.f-J.&r.F1"1 ✓7··-2'.' 5Hi:i:~--ltt~it'i1&JffJl«--.:x.. J--O)~lnn$t L --C ti: 
, 1~t=~H5E~:h.~,1,, 1iJ', §S"JO)J!lfh, ~1n%mtt::k-:>t~F~iJ,tff£. L<, W!Ji.!:L 7..::7 IJ 
-1/E:l])mrJ$, J\-:J-;7-$, D-Jv:J-;7-$, 1)1\-.7.:J-y'-$, ::7··7t'7£1J)mlJ$ 

, ¥ ::7 :7-fL--·- ri:!:, ;,··1 :1-Y-i:t:~2'.' ffli,, 1 0 = t 1J,r::·2- 6 0 

[0028] 

C~MiT:tJ 
~nf!!O)JBjiJ(;:tn,--c, ~trJmtL 1c:'H::IIB!:5E~:h.i;;:i,, 1 fj>, WlJi.tL Li PF6' Li C 

10 4 , LiBF 4 , LiAsF 6 • LiCF 3 S0 3 , LiN(CF 3 S0 2 ) 2 , L 

i N ( C 2 F 5 SO 2 ) 2 , L i C (CF 3 SO 2 ) 3 i;;: c:·cJ~M~2'."1fMi$:!il(::i~11; L 
t~b0)2'.'¥itf6C:.tfJ,t·~00 1f~~$:!llt L--C!:L ;.J;< r-~:,.,I..:71/, ::/::r.1-1v::r.--r-1v 
~O)I..--r-Jv*lftil, I. 1-v / t;-;f.'.:t,- t- ( EC ) ' 7°D el., / t;-;f.' .:t,- t- ( p C ) 

, I.1-Jv;<1-Jkf;r-:f-'.:t,-t- (l'v1EC), ;.J;<f-;J,.i]-;tf.:t,-t- (DMC), ;.JI.1-Jvi] 
-;jf.i,- t- ( DEC ) ~O)I..7. T lv3i'idftil, r - 7··1-0 7 7 t- ::./ ( GB L ) , T t- 7 l::. V 
D77 ✓ (THF), .Y-t-'71::. ¥Dt°7 ✓ (THP), 1, 3-V·:;t~-Jf> (DOX), 
1) 1/~I..f-Jv;.J ;,( 1-1i, (ED lVI p) ' 1) /~ r- IJ ;< 1-Jv ( TlVI p ) ' ~ ✓~7°D C:JV1/ ;< 

-riv ( PD MP) i;;: c"O)i$:!il2'."¥ilf 0 ·= 'c fJ>c'~, C:.tLC:>f.illiMtX!:t=ffJ...1J::. bmhkb 
--1±---C ffii,. • 0 C:. t i.,'>--C·2- 6 o ~ Gt::, ~Wf~l:t(::{;t, ft!!O)i;J:i1JU!JtiJfJ,* :i:h t V\--C l> J§1y," ~tif; 
i&O)illif--1±-0)WJJ 'c L --C, L i PF 6 /EC+ DEC, L i BF 4 /EC+ DEC, L i N 

(CF 3 SO 2 ) 2 /EC+ DEC, L i N ( C 2 F 5 SO 2 ) 2 /EC+ DEC, L i 

PF 6 /EC+PC, LiPF 6 /EC-:-GBL, LiBF 4 /EC+PC, LiBF 4 

/EC +GB L, L i B F 4 /ED lVI P , L i B F 4 /EC + E D lVI P, L i N ( C F 3 

S0 2 ) 2 /EC+GBL, Li N (C 2 F 5 S0 2 ) 2 /EC-+-GBL, Li N (CF 

3 S02) 2 /EC+EDMP, Li N (C2 F5 S02) 2 /EC+EDMP~i;i¥ff 

t:>h0 iJi, c:=.n t;, t=~l5E~:h. 6 t O)ttii;;: t- 1 0 £. t~, 1 o o °CJ...:J:J::.0)1'6:Ji£t::;t:,1,, ,--c L, 1 
:.t>{i:~1i.2'."1fT 6 f~/1)(,::, 1fMi~:!ll!::l: EC, PC. GB Li;;: c·0)[5Ji~,~i@:!ll2'."*tl'C:. t 
fj{~.£ L V )◊ 

[ 0029] 
£.t~, ~i~tL '.Tlv~ic(:: I_, --Cfflt,6 = 'c i-z:·~ 6 0 '.1/JHtT 6n$"\"':f1°flU, ~(::F,H 

5E~:h.i;f:i, )fJ{, ~11m2'.' 2 0 :m:i:?/~~ 9 S:m:i:%*if L, ~~i;'>;t." IJ ?-nltWt··s 0 Y Jv 

fJ,.tff .£ L v, 0 ~~;i~0)*1f :i:h' 2 o :m:i:%*i~--c-s 0 t . y,1,,0)1 :.t >fi:~'t1iJff.& < i;;: 0 
, -t:1,v-Y 3&t,(~tL'i'.*effJi 1 1 t::+-n"i;;:1 :.t>fi:~'t:12'.'11-1¥-c·~»r. £.t~~~¥R:t* 
1f:i:t"9 S:m:i:%2'.'~i.0 'c, '.1/JJ.../O);f,i!;J.l:iJ,1JfTL, --1::1,1.,-:7 3&tf~tLff"li€ffJI 1 1 
O)~JW~f:li?J~'rfi~jJf,i>f.&TT 6.:. 'c h1t6 6 6 *' 1) ?-nlt-n" 'c L --c ,.i, ltH::IJN5E~it~i,, i;Q', 

;< 57:, 1J 1vW1L 7::7 1J 1v~*O)-E/?-~. 71J...~ v >:.t~-lf 1 r, 77 1J o=- t- ~ ,v, 
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( 1 0) ~!ffi2006-351386(P2006-351386A) 

I..-1-v Y, ATV Y, t:·=..,v;Jv"::1-lv, 1.::·=..,vt:o lJ f Y$OYE:/?-:/;i: .±.i1ic'"t6:m 
-€';-µµ;., 7 •:dt.c·=- 1.J -r- ✓O)liji~91.:mi'tµµ;.X!i::l¾:mi'i-f*,jt·:1;2m1,,6 c::. ttl;-r:-f!- 6 0 

£ tc:' ~j7iO)fi'.;;h 1) t=, Iii "!2~£ ,j \, .~tp;.~jif41if:l;2 ffl\, •6;:. C b J!Jl'J~-r:•ib .fi O ~µµ;.~ 
1.i¥'fal C l --Ca, ~t=m:~JE'.2'h'd'.'~ if/>' ~j-f!!0){1:t/Ji£oct=:t:5i. ·1--c 1 :t Yfi:~'t.1 "!i:lfT 0 ttf-1-
-r:·ibntf J: "•◊ r-s1-½ ... -=f~f*~11¥Ji t l -c ii, WtJ;U:L L i ;1:g:1;2~ts,K lJ I+ v 1/::t"f 1/ r 
(PEO) ;A, ,tfl);:71.Jo=..)'-l_}Jv (PAN) ;A, ;}0 l)I..-7Jv*, ,t:1_J7,-;{[::c·=..1_J 

-'TY3A&tf;t." l) ;-( + Jkx -P :7 l) v- r- 3AO)iJli'i-f*, tfi'i-~&tf::l¾:mi';-µp;.fJ,~tf' 0h.fi ◊ C::. 
O)J: -3 ,ji1i"!2~£,j1,,~tp;.~1.!¥J'f"!i:fflVi6 c, ~i-f!!O)iilb"J::.M ltc:W.it:t:51, ,'"( b~i-t!!r-J 
$0)8::hf.i"J::.M l,jt ,~crJ:;flJ;,~t"ib .fi, 
[ 0030] 

c~i-t!!?nJ 
~nf!!O)JBJi'Jt=:t:5i ,-c, ~i-t!!?Gn 1 o !i~~t,=11.RJE'. 2'h,ji. ·11.i,, ;z f::,, v-;z, 7 ,v 2. =- r.r 

L,,;c·O),&:,li;ti,t:,,j6P3~_%!X!ifll_%!0)Jgn~, ,&:,\i;cfflH~t=J: tJ:f1nlt2'h6 5 2. .t-- t-
7 1 lv L f.i, t'> ,j 6 ~:ltX!i:fi_%! O)~* -r:· ib-:, -c J: \, \ 0 ;:. 0) 7 2. .t, - r- 7 1 Jv Lt= J: 0 ~* 
ti, ~m~ < t- r- S-,;-Jv) t::J:-:, --c S-,;-1v'"t 6 c::. t 11,-r:·~, ~i-t!!r-1,,mt,t:i O)~ffi§O)iffi 
:±:~~i-t!!:\l~$f.i, t:, 0)7Jz1J'-O)f~A "!i: ltfJff 6 b O)t·;tntf J: t 1" S-,;-Jv$ t=~~!R~1t.1 "!2 lfT 6 
tmH~7 1JvL "!i: fflVi,6 C::. c b -r:-~ 6 i}, ,&)iii~~~ ltc: I), ~,\i;Y:}-:, ~ -r:·::::1- r- ltc: I) , 

7 JI,, 2. ~O),&:,\i;f@j "!2 7 2. .t, - r- l ts.: b 0) f.i>tff £ L \, • 0 ,&:,~f@j ~ ffl \; l 6 :t£i';-' +-:n'-~ )¥ 2' fJ> 
ibhtfliji391.-r:·m \; '6 ;:. C b -r:-~ 6 f.i{' ~mt=tUI.I {t,O)t__:Y)t=' ~ 2. :7 0 ✓ f.i:. G ix+ 2. :7 
0 YO)J!12' O),&:,\i;fat=tmH~b{ 7 2. ;;r,- r- 2'ht-.: b O)f.i{ffl~) G±t6 0 .-fl -C' {-O)rgfi'ijt=ii 
~it~,t.1~11 lf <t 6 tc:&0(7J;:tf 1.J I. 1-- v 1/-'?;t-" 1.J 7°0 ev 1/0)7 1 ,1,1:,., ?'~fi'iit::tiifiocJnJJ::. 
O)f__:Y)O),tf lJ I cf- v::., f v 7 -P I,,- r- ~~{$--r 1 o 1/ 7 1 Jv L z-ffJI 2' it 6 C::. c fJ>'tff £ l 

\; ·◊ 
~~:lt?G*O)JBftltF~tL ::g.~O) i v'>iJ'JIDffiJ1Jn~-r:-t6 •J, Wtl:UL fllmt=~rur lt.: 7 -1 1v 

L ~ =-:>tff ') t= L --C 3 JJ~ t - r- S-,;-JvT 6 h~, p:J~~t=mnlt Ltc: 7 1 JI, 1:,.0)jilijlffl□$ 

z- t- r- S-,;-JvT 61I;t.$"!2~'16;:. t fJic·f!- 6 0 ?ntt'f-lU~!Mr lt-.:£ £ O)t,O)z-ffit, • 
.fi~L S6h', ~;fiiJif:ip;.t=xtM5Lt-.:[ll]$~7°l-' ;ztmI l --Cfpf::,ffl~ 1 6 C::. c b -r:-~ 6 ◊ t­

r- S-,;-Jv Ltc:ftt=*-:n"~?Gntt:f-l-"!2~1J!Mr 1...Jc: •}' El!Hf1J□I"!2:fjf!iLt-.: f) L -c b J:l,•◊ 
[0031] 

(~i-t!!J 
*~nf!!O)JBJi'Jt=J.: 6~i1!1U, -l::F\'v-9 3fJ'>-:x,tO)~t~Fa'Jt=jlljc~2'h, -l::J\v--P 3 t 

~ffic O)ffflO)j,,',;t < t l,-JJt::~fL'l~Je~JI 1 1 fJ>!1ic~~:h --c \, 1td;f J: <' ffR1kO)~,f,,)i 
"!2tfl1:t:iz:mhi'i-h-1ttc:ffJ1_%!:f1:i~, *~:ftO)~,f,,:l!"!i:~@J lt-.:~~ _%!:f1g, *~xO)'m'.ffi"!i:fff IJ 
~h,jiJ, 0:mhtc:tff IJ ~h_%!ffim, Xii C::.ht:, "!i:i\:llhi'i-b-itt-.:1'.ii'i-ffigt= L. -Cb J.: t •◊ £ 
tc:, ~ffi7t=x-t'"t61Effi40)fi'iiff"!i:j,,'l1J\2-< (*s;1%~*s;10%) <J-6c::.U=J:-:,-C, 
1E~;fii)ifffl0)1 :t Yf~~'t.1 "!2 JnJJ::. ~ it .fi C::. t L 't'-~ 6 ◊ 

£ts:, ~i-f!!crJ*~fif;;$-:n'-t:::ti~2'il.6*~~-=f!i, ~i1!1r-1-r:-~JE't==t¥:tE'"t 6~~1~-'l:O)tt 
1[t·t6Jl.if~t=mJE'.2'h,,;~ ,b{, 1Effi4 -r:U7 ,1, 2. =- r.r 1-~, ~;f;iJi 7 -r:ti=- 1 '.'.T ,v &U-jrJ~ 
c·0)~,1~~=- •1 '.'.T,v;,,: '1/~.iloJO)J: -3,,;;,,: -:1 ~,&:,1i,-r:·:JUJvt2't1t-.: i O)"!i:*~i*t=:ttir lt-.: i 
O)c·i.,, ~5!f'bJJ1[;o{~::!'ff~il.--C 1, i,jv 1*~µµ;.$1J'-"!2 J[~ ") :±: Lf:: bO)t·i J: 1, •◊ 

W.T, ~n&WtH= J: IJ *JEBJJO)fUH!~f~aJJT 6 t,, C::.i1.G t=J:-:, t*JeaJiiJ,IJ.RJE'.2'il.6 t 
0)-C-"tJ:,jt,,◊ 

r~»&WtJ] 
[ 0032] 

c~»f!!Wtll J 
( jf ffiO)fffl~ ) 

1E;fiiJii5!f'fil1ic L--C:::JJ'\Jvr-ttlJ+-r'JL (UT, Li C 002 cllltiT) 9] :mi.$,~~ 
WJjflJ t L --c 7-t:+- v ✓7··5 -1 :7 5 :m..i:.$, &U-1'\1 1/:J··-t L. --c ,t-" 1.J 7 •11t. c·=- u -r· ✓· ( 

J,.::J.T, P V d F c llltiT: ~)J)J{l::'¥:~) 4 :m..i:.$z-N MP t=1i"il!:2'-1t--C1E:fi:Ji:iM:!JJ1[Jlrz-;z 
r-~f~t-=◊ C::.0)1£1',Ji1MhJ1[)1rz-;z r-"!2, 1£,fiiJi*~f:ip;.t,j6J!12' 2 O,um0)7Jv2.f@i0)~ 
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JJO)fiilJ::.t::o-Jv:::1-:>'-·c~:tff Lf.::t£L 1 0 0 °C('lj!z;j;i L J¥~ff:71 0 0 µ m0)1/- }-

~fS,t_: 0 ~ 0 t=, 7 A ~ rso:i1i!!JJo:iooJ::.i:: ti r,,J~t= L t:iE-iii1m1!fwtfJi/"Z- ;.z 1-- ~~:ffi L, 
1 0 0 °CZ'!j!z;ff l.J-:: 0 ..: 01/- }- ~' i.lNi.& 2 0 °C i&EE 2 . 0 t O n /Cm 2 O)#k#-c'O 
-Jv7°v ;.zffl(;::J:: 1) 7°V::Z L, J¥~ff:77 0 µ mO):iEriJi~1it-:=o .:.n~ 2 4 8 mm x 4 6 m 
m0::k2' ~ t::tJJIDT L, ftR1ffi'iJo:i~ 1 om mo:i~ti!fwtfJi/~jj!jjooJIJ L --c, Ts$~~tl:: ~ -tt 
tiMll$t Lt-:" 
[ 0033] 

( ~ t~o:iim~ ) 
_)(~17.:r:.-.:Z'n-;t;'Y?1 :7ot'-;( (J,:::rf, IVICMB/::ll!g.9) 9 3:mli$N.tFPVd 

F 7:mli$~NMP(,::'.½Scitt~-ttt, ~:fi,Jii§:f'))Jtf}i/"Z-;.z r-~fit-::o ..:o:i~~~§!tmtf/if"Z­
;.z }- ~, ~~~~~t ~6J¥~ 1 4 µ mO)~fsO)~jfO)fiilJ::.(;::, O-JJ..<1-:>'-c'~:tff L 
t-::f&, 1 0 0 °C("!j!z;ff L' J¥~ff.7 1 0 0 J..( m0)1/- }- ~tit-: 0 ~ b(::, ~fsO)flhjfO)fiilJ::. 
(;:: b ~~i= L t~:fii~iti!fwtf)if"Z-::Z }- ~ ~:ffi L' 1 0 0°Cc•!j!z;;f:f Lt-: 0 ..:(7J 1/- }- ~' i.lNi. 
&2 0°C, itEE2. 0 t O n/cm 2 O)#k{4c'O-Jv7°J.,.·Xt1!H=J:: 07°VA L, J¥~ff.77 
0 µ mO)jt1,!ij~{S,t...: ◊ .:.-tL ~ 2 6 2 mm>< 5 0 mmO)j;;;t ~ (;::tJJlllT L, ftR1ffPJO)~$ 1 
o rn m o:iiti!t!JJ~Ji/ ~ jjljjffiiJJ Lt, fs$ ~~ti::~ -ttt *~$ c Lt.: 0 

[0034] 
( $fLiIT,E~Jiio:itffiJ~) 

P V dF 4 0 :m:il-ffit&t.Fff-7 0 . 0 1 J_Hn0)-'f-f0J_:fll-=f-'i¥~ fi9 6 7 Jv::. ---}--fij* ( --y· f--tt~ 
6 o:m.I$~NMP(::f~M'.½Scitt~-tt, $tLW~~,'l"Z-::Z }-~fit.:◊ ..:o)$tLtf~~Ji/ 

"Z-::z r- ~ r :7 ;,-fv- ra:J::J:. 0 :iEtiUiiM01~Ji/__et::~L, 6 0°ct•!j!z;J:f L -c !¥~ s 
J__l rn0$tLtfi@~Ji/~ :iE-iiiJiit!i!tb;JtfJi/J::.t::%nx: Lt.:◊ :J..t.:, ~:f,,Jim!tl;Jtfl!J::.t:: b ~~t=..: (I) 
f7fL-WiE~Ji/"Z-;.z r- H~:ffi L -C, 81.1. rn0$tLJU~Ji/~~1,liim!f'~tf/if__e(::%nt L.t.:, 

(--1::1,v-:>'o:i~~) 
;t:" 1J ::tv7 1 Y*$R-W1/- }- (1I!Hl:'..n!t J\1;t,79 6 2 0) ~ 2 7 0 mm x 5 6 mm 

o:ij;;; 2' ~ t::-WIDT Lt-:: t, o:i ~ --c 1, v- :7 t L -c ffi 1, --it.: o 

[ 0035] 
(~ll!!o:i~~) 

~$$!~+fr t:: J!~lj!z;ri ~ -ttt.: ft, §:. fLiUe~Ji/ iJ':t.f fi'i19 6 J:: -3 t::, $tL tf"~~Jiiii% 
n!t2>-tLt.::iE1,!iiN.tf·~t,,Ji~fPJn•1, i·@l-b-tt, +o:iFs'i(::--c 1,v-:7 ~mhibh, :mbir,b-ttt.:f& 
t::~$ J:: tJ ~ ~ @J L -CT-7°c-~'.JE9 6 ..: t (;:: J:: 0 ~~tit.:◊ ..: o:i~~fili;o:i :iE;fiiJi* ~ 
$(::, m~tt~11~2>--ttt.:J¥2>- 0. 1 mmO);fv~W[~;.z;t>1 r-i:@'.ti(::J:: 0tiir~-ttt.:o 
~~(;::, jt1,lij~~$(,;::, lMt~t1~11~~-ttt.:J¥~ 0. 1 mm0)=.•-;'.7/l,W[~.:z;t:,;1 }-7:@'.fi 
i::J: 0 f:fi}ir~-ttt.: ◊ .:.n ~ 71v 2 5 2 :t,- r- 1/- 1-- t•imtici::1'1=~ Lt.:>'Hl•t~i::7.tL, x. 
1-vY;tJ-,t(:,r,-}- (EC) &tf"7°0CV/;tJ-;f-':t,-T-- (PC) o:iiHir~:@'.tll(;:/\7,;!{[:'., 

lJ /~ lJ 1-r'J L ( L i p F 6 ) ~ 1 m O 1 / d m 3 o:iiMc•i:;§,lg¥ Lt.:~MR!~a:A l, J! 
@-@.i~~-ttt.:f&t::~lH!~(;::J:: fJ~J±iftD L c~:lii!iWlJ 1 o:i~i-1!!~:r~t.:o 
[ 0036] 

[~:fjf!i{91J2 J 
__e~c~:limWlJ 1 o:i$JL!f"~~Ji/o:i~~(:: :o 1, 1 t, ~ o . o 1 µ m 0-'f-:l!:'J-:fftrt£~ flT 6 7 

Jv 2---J--f!j*0)1th 1) (.::if;"'} 0. 0 1 J..( m0)-'f-:l!:'J'fft-=f-f£~fi9 G 1/ lJ tJf',j*~J'l'n 1t_::o -ftL.k:l 
>'Hi~:fif!ify!J 1 t r.:,J~(;:: Lt ~:limf§IJ 2 o:i~ll!!. ~ ft~ Lt...: o 

[~:fjf!i{JIJ3 J 
__e~c~:lif!i{JIJ 1 0$JL!f"~~Ji/O)~~t::t-::H i"(, P V dF 2 5 :mli$.&t.Fff.7 0. 5 µ mO) 

-'f-:l:!:'J-:fll-=f-f£~fi9 -f>m:1l71 ~*7 5 _m:fi$~ NM P t::i:@'.M'.½Scitt~-ttt.: t, o:i~$tLtfie 
~,'l"Z- ;.z r- t L-C ffi1, 1t.: ◊ -f-tLJ,JJ'~!i~:lii!if§IJ 1 t r.:,J~t:: L t~:lif!!f§IJ 3 o:i~i-1!!~{'1=~ Lt.: 

[~:nf!i{JIJ4 J 
__e~c~:limWlJ 10)$tLW~~Ji/O)~~t::t:5\; 1"(' ;t." 1) 7:7 lJ o=- }- 1) Jv3 0 w-i:-$:&_t,(~ 

0 . 0 1 fl rn;J)-'f-~-:fftrff:~ fiT 6 7 Jv ~ Tl')]'* 7 0 w-i:-$~~7}((;::1:\§'.fg)t'.'.½'-ftt~ -ttt.: 'b 0) 
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~ it,tLJUMJi«-- :<- r- c L --C JtI Pt::. , -f:h.l'J.o/Hi~1iffi1:11Jl c ~~(;: l --C ~1iffif§IJ 4 Cl)~it!! 
~{tl'4Lt..:o 

[~1iffiffl15 J 
ilcl.~1iffiff1Jl Cl)}Et,,~O)~l'4(;:3~ i"(, PT C ~T~~1!1::tt:f-l- 7 w.itiflL lE:ffiit!i!tmW c L --C 

:1 ]\JI,.· }-~l)-f-l) L 8 8wliiflL ~~WJ1f1Jc L --C 7--c-r v 1/7""7 •y "7 1 wliif&&tll'\1 1/ 
:7··- c L --C, P V dF 4 w.itif&~JJ'-ffi:t!l•e&':i -b N -){ -riv eo 1) Y 1/ ( J:JT, NM Pc~ 
T) t::JJ'-1'&0-ltt::.t:>Cl)-i'lE:ffiiic!i1fiJW}i1«--:<- r-c L"(Jijl.,lf::_o C:C:."C, PTC~-=f-~~1'1 
:ttt-1- c L --CU, 'jlj!Jli. (;:;ts tt -b fzt-ffi:lifil1HlU1tbi O . 2 Q · c m, 1 3 5 °C (;:;ts ft -b fzt-ffi:lifil1f 
fflJJtti2 0 Q · c mC7)~1i-i-1fT-f> PTC~r~~ii:tt.f-1- (;IJ-;-f."1/f7 '1/ ,;:,~ 6 Offill 
$, ;t-0 l) X-r v 1/-i- 4 0 w.ittf&Cl)@'.IJ,@;-"C{'.riJt Lt::. t> Cl)) Cl)«_)/ ,y r- !- SJ x '1/ r- 2 Jv~ifi•e 
fri ~T -b C: c (;: J:: IJ 1i i;i1..t..: 1 J..t rn Cl)J.J1-i'c:Jfilrf¥. -i-1fT -b P TC~ -=f-~~·11: :tt.f-J-C1)1Jttfil r 
~ Jiji,, if::_ 0 -f:h.WJHi~nffifflJ 1 C ~~t= l --C~nffif:7115 Cl)~il!!!-f1=1'4 lt::. 0 

[0037] 

[Jt~fflJl J 
J:::J1c~M!!f:71J 1 Cl)~ff!!Cl)llJij~t:::tH \"(, ~if&:tt~+JJ'-t::~~!l!zfi0-l±t::.1l, it,:fLW~~Jli 

ti-r:itfnIT -0 J:: -3 t::, IE:t,,~t i:r! t~t !- fnlti,1., ,ifv-itt..:f*, -f Cl)rnJt::;t-" 1J ::t v 7 1 1/~C>t 1, 

v-:7 7 11vL!-~i.ft::, IE"tiili&tlJ:t:ffi!-wf,)irh-itt..: i.,Cl)~Jlfmif&J:: IJ~~ @IL --C'j-­

rc·lifilJi:::-t-b c: t t::J:: 1nt0:h.t::.~fzt-!-Jtf 1., it::. 0 +tu:»1-,±~1iffifflJ 1 t ~~t= L --c Jt~ 
fflJ 1 Cl)~it!! -i-itl'4 Lt::. o 

[Jt~ff1J2] 
Lile~1imfflJ 1 C1)$:fLft'ii€~JiC1)~1'4(;:;t.::,I., 1--C' lE:f'oliiM'hJiiL&tiJ:t:ffiiti!t1!JiiJiL(;:$tL 

wi~~J1!-JBnJt0-1±f, i.t::.Lte~»ffiffll 1 Cl)~~Cl)~~t=s1., ,--c, it!i!tmWJiti-r:xtfP11"" -0 J:: 
') (;:, IEt~c jt:ffi C ~ [PJ;?"v ,if;b-1±' ,f Cl)rnJ(;: tJ,v-:7 ~~h.ibh' wfaif;b-ltt::.f&t= 
Jlfmif&J:: 0 ~~@IL "CT-7°'""Clifil5:ET -b C: c: t::J:: IJ f~t:,:h.t..:~:ftlifzt-!- Jtf 1., ,t::. ◊ f-i1.J:JJ"Hi~ 
nffifflJ 1 c ~~t;: L --C lt~J 2 Cl)~it!! ~ f1=1'4 Lt..: o 

[Jt~ff1J3] 
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""< (57) Abstract: Disclosed is a separator for electrochemical devices which is composed of a porous membrane including a first 
separator layer and a second separator layer. The first separator layer mainly contains at least one resin selected from a resin A 

00 having a melting point of 80-130°C and a resin B which swells by absorbing a nonaqueous electrolyte solution when heated and the 
\0 swelling degree of which increases as the temperature rises. The second separator layer mainly contains a filler having an upper 
~ temperature limit of not less than 150°C. At least one of the first separator layer and the second separator layer contains plate-like 
\0 particles. By using such a separator for electrochemical devices, there can be obtained an electrochemical device having excellent 
O safety at high temperatures. --t-
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AT Jv~-:;fff~ffllt ,f;:-_t/~v~?7,::M-t-0~3H~r;o~007J>~;(l, tlt '0o 

[0007] J:::ffc<l)J::5t~ffift~•i'1:<7)fflJI~+imt~•t1:<7)~~~ fflv ,f:::._t/~v~?"f'i-. rWJilia-C-0)-tW 

~ YEtt ,:: •n-. -~'Hr; ;o~ Pf filg-C-6b-'5 ;o~-. rWJ ilia~,:: :fL ;o~ M ~T Q m!l!f V-Yo/ r-?7"? ✓ 

!t~·i-1: ~Rf ct~ v , tc "If> ,::-. ~ffl3 ffi~+ N ffl3 ffi~ .!:: v '·-:de ffl:rt!! O)iliaoc;o~~ ~ ,::1:: ~ T 

0~?tP~<l)~~tt~+iH::-wt*'"t-0::..ti1~-c-~t~v 'o 

[ooosJ ::..<7)J:5t~Fp~ffl~M#t'"t--'5ttffi.!::L t-. !t~I"FJtmk7+!r-'fWFJtmks,::f'i-. ~-:;(ff~£ 

,t,t .!:: L-. ::..n,::~Mlf!tt<l)~!};d-v7 4✓~'2i-ff~ittcffij)Jx:O)t/~V~?7,;:M-t-0tt 

ffi iU~ 1T' ~ ;(l, CV '00 ::_ <7) J::? f ~ ffij Jlx: O)'t / ~ V ~ ?"-C- f 'i-. ,p{[iJ ~ ';: rWJ ilia~';: ~J.i:£~T 0 ::_ 

tt~<-. ~tc~!J;d-v7 4✓(J)lf!,~£]_J:::O)iliaOC,::f~0.!::~!JTv7 4✓;o~f61f!L tv.Yo/ l-­

?7"? ✓t~tt ~1f'T o Lil~ L-. *3613A ~ G ;o~~M L tcffi * -c-,'i-. J::: ffi:,<7) J:: 5 t~ffijfflG<l)t 

/~v~?"-C-f'i~!J:t-v7 4✓;o~*~-C-6b0tc"lf> ,::-. fjiJ,fcJi'!J -r? A fflft!!O) IE,fii,;::tffi ?t 

fflv ,Gtt, tv '0J::5t~~~~1r:~i1r~fis-~W.!::T0IE~~{Jf:fflL tffla!!.!::T-'5.!::-. 

~~~1r:~i1ri6~*F'm~;:fi.J!lt ,f;:-_"lf> ,::-. IE,fii.!::~,fii.!::~t/~v~?"~:frL t~L#it 

tcm-ft-,::-. JE,fii<7)~~~11::~i_:1rr(J)~ta;v~t/~v~?7~~~tJHtt~~.!::~L tffi 

~ -t-0 Pf filgtt ;v ~ 6b ¥J -. ma!! O)f § ffl•i-1: ~ -wt* -t-0 t" , 5 ,~ -c- f 'i rp~ m ;v~ 6b0 o 

[0009] ~tc-. !t~Wf-Jtmk9+!t~i"FJtmklO,::f'i-. J:::ffc(J)ffi~~im1r.T0 § a~-C--. ~-:;(ff,;:~ 
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ffi7 _,,7~~~~~it-Ct/~v~:!7~1'-Pf P>tT071t*i1~1R:~~:h, -Cv '-00 Lti~L,. ,:_O)J:: 

5fJ>f1FP>tO)t/~v~:!7-C-f;t,. :/-Yo/ J--.Y-'i):,,,,ffifjl§;a~# 1}~:h, -Cv '-f.tv '-tcrt>,. :tc:~::11:0) 

~*c!::v '-5 ,¢,i. ~;:Fp~ffli1~&>00 ~tc,. tttWf Xiwk9~!tti"f Xiwkl0~;:1f'~:h, -Cv '-0{ftl-C-f'i 

~ffi7 _,,7~tL -c*t.t0i_~DtkO)~i_:1t--r~fflv '--Cv '-0i1~,. ;$:~00-tfGO)~J-H;:J:::h,ff' 

,. i_:1t~O)~ffi~i_:1t--rti~Gt.t0$-:fLW~f'i,. !J T'/' A 7':,,,, F7-1r-;a~~~ Ltc#Jit ,;:-:..0) 

-r':,,,,J-t7-1J--.i1~$-:fLW~~?G£ ,;:~~'tJHt0 PJil§tti1~ rWi<,. -r':,,,,J-t7-1'H;:taR§T0P'J 

tmffi~~;:MT 01§ ffl'l1:~3'E5;)-~;:~* T 0=.ti1~-C-~f,t v "o 

[0010] :!J:!J;:,. tttWf Xiwk9 ~;:~~:h, tv '-0ffeU-C-f'i~ffi7 _,,7~~~fifT0fcrf>0)/"-1:,,,,:!7'-~ 

~fflv '-t:toGT,. fil!77,. tttttxiwk1m;:1f'~n tv "0-Wtl-C-f'i~ffi/"-1:,,,,Y--~~fflv -..-c 

v "00 =.O)J::5f.t1'-Pf P>tO)tr~v~:!7-c:i'i,. :!Jr~ ab ~ff"~;:fflv "0#Jit,;:f-;tFp~fflf'if.tv '-i1~ 

,_ !JT? A ffltt!!-C--~a'-)~;:fflv '--Cv '-0J::5f.t,. lE~c!::~~,!::t/~v~:!7 c!::~i'iir~~,;:§ 

§IL tf~~T0§@:Ji$:c!::T0c!::,. ~ffi7 _,,7~ti~Gt.t0t/~v~:!7~;:t1J:h,i1~~t£<,. 

=.O)wlJ:h,;a~ffi~f,tc~51~ta-=--t-PJ'(jl§tti1~&>0o !l~'H;:,. JffiaiJffi30)~0)1J,~v'-§@If* 

~ fflv '-0ftJ ~ffltt!! ~;:;tov '--Cf';t,_ t/~v~:!7 O)wJJ:h,~;:J::0ffi~f,tc O)rp~ffl;a~~~-C-&> 

0o 

[0011] ,:_O)fil!,,. ~i"fXiwkl l ';:'-;t" 7F•m c!::~ffi7 _,,7~ti~Gt.t0$-:fLW~,;:~!J.:t"v7 _,,:,,,, 

~_:1t--rti~Gt.t0:/-Yo/ J--.Y-'i):,,,, Ai ~~,t,. :/-Yo/ J--.Y-'i):,,,,ffifjl§~~* Ltc1'-Pfpjt0),t/~v~ 

:!7i1~1T"~:h, -Cv "00 ,:_0)1'-Pfpjt,;:J:::h,ti,. t/~v~:!70)ffift~,11:~~*L"J"J,. Y-\'o/r-7'~ 

'):,,,,ffifjl§~{~ 1}-t-0=.c!::i1~-C-~0i1~,. £;$:c!::f.t07F•m c!::~ffi7 _,,7~ti~Gt.t0$-:fLW 

~i1~,. tttWFxiwk1m;:~~:h, tv '-01'-Pf P>tc!::fp],W-C-&>0fcrt> ~;:,. J::icO)Fp~ffl,¢,t.,_ rt.tb 

1::,,. 7':,,,,}t7--{H;:taR§T0P'Jif~m~,;:MT0mtH1:~Jmaa,;:MT01§ffltt~~*T 

0 0) i1~ IBI _ffl-C-&>0 o 

[0012] tttWFXiwkl: tttllfP¥-5-335005%-0ffl 

~Wf-Xiwk2: ttt1ffl2000-305558%-0ffl 

tttWFXiwk3: tttlffliJZ-9-259856%-0ffl 

~WP Xiwk 4: ttt lffl ¥ 11 -40130%-0ffl 

tttWFXiwk5: ttt1ffl2001-291503i},0ffi 

~Wf-Xiwk6: ttt1ffl2003-123728%-0ffl 
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!t~WFJt~7: !t~lfflB?160-136161 %0ffl 

*WFJt~8: !t~!fflifZ5-7 4436%0ffl 

!t~WFJt~g: !t~!ffl2003-22843%0ffl 

*WFJt~10:!t~~2oos-so2177i},0ffi 

!t~Wf Jt~l 1: 4~~2005- 536858%0ffl 

PCT /JP2006/324581 

[0013] *361~JHj:J::ic.$·tJn::Jlffii.li--Cf_t~tL,tc't>OY--C-&>".J, ~O) § a"Jfj:, ~1t36~Ltd~O) 

~~M: ~, ~ fm~ ~ {;:J:: 0 ~ if!H;li~ ,;: MT 01§ ~,~ {;: {Jf tt, tc Jt%1 ~ 1F$-=f ~fflf pjt 

L1~0t/~v~5t ~~O)~m:n~, slt-cH;:~O)t/~v~5f~{im ~tcffi'A1~1F$-=f~~ 

0) ~m:ni*~~fttT 0=-~ ,;:&>00 

3e~O)iffl~ 

[0014] *3613JJO)ffl'A1~'F$-=ffflt/~v~5ff'j:, ffil t/~v~5f~~-- ffi2t/~v~5f~~ 

~-atf:$:fLJfO)ffl'A1~'F$-=f ffltF~v~5f-c-&>0-C, Mic.ffil t/~v~5f~f'j:, M 

,~i6~80"-'130°C-C-&>0fflJI~A, :tc>J::V, JJn~,;:J::".JiF7kfflMr,0t~g&rfxL, -c~tll!L_§_ 

"Jt/iil.OCJ::*~~{;:~tl!OCta~:lf/::kT0fflJI~BJ::".J~ff'tL,0:Pt.t<~'t>l;fmO)fflJI~~±,f;$: 

~L -C-a.li-, Mic.ffi2t/~v~5f ~fj:, ffift~tliil.OCi6~150°Cf'-J::0)7.-,7~~-3:::}is:~L 

t-a.li-, Mic.ffil t/~v~5f~:tc>J::VMic.ffi2t/~v~5f~O)pt.t<~'t>-:nf'j:, flit 

~~-1-=f~-atr=-~~*qf{~-t-00 

[0015] ~tc, *3613JJO)ffl'A1~'F$-=ffj:, IE~Jt, ~~-- iF7kfflMi,0t:tc>J::V:$:fLJ(O)t/~v 

~5f~-atfffl'A1~1F$-=f-C-&>0-C, Mic.t/~v~5ff'j:, ffil t/~v~5f ~~-- ffi2t 

/~v~5f~~~'adi--.. Mic.ffil t/~v~5f~f'j:, M,~i6~80"-'130°C-C-&>0fflJI~A, :t3 

J::V, JJO~{;:J::".JMiB*FlkfflMwt~l?&rfxL -C~1ll!L_§_ "Jiffil.ocJ::*~~{;:~tllocta~:lf/ 

::kT01MJI~BJ::".J~ff'n0:Pt.t<~'t> l;fmO)fflJI~~±,f;$:~L -C-a .li-, Mic.ffi2t/~v~ 

?'~fj:, ffif;f~tHocn~150°Cf'-J::0)7.-,7~~-3:::}$:~L -C-a.li-, Mic.ffil t/~v~5f ~ 

:f3J::VlvJle,ffi2t/~V~5f ~O)j;'f_t<~b-jjf'j:, itlz~~_:'[-=f~-a"tf;:_~~tj;~qf{~T0o 

[0016] ~tc, *3613JJO)ffl'A1~1F$-=f fflt/~v~5f O)ffil O)~m:nr:ftf'j:, M,~ta~so""' 130 
0c-c-&>0tMJI~A, :tc>J::V, no~{;:J::".JiF7ktMr,0t~J?&rfxL -c~tl!L_§_ "JtHocJ::*~~ 

{;:~111loci6~:lf/::kT01MJI~BJ::".J~fi'tL,0:Pf.t<~'t>l;fm0)1MJI~~-atfA7!J~~O)ffil 

t/~v~5f~%pjtffl*Jipjt!lro~~-0mT0Iffl~, ffift~iHOCi6~150°Cf'-J::0)7.-,7~~ 
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15fi7-7!J~~O)ffi2t/~v~5f~%nltffl1JinlVl~~~1Jm--t-0:r.ffl~-- Mtcffi1 t/~v 

~5f ~%Jvtffl*Jlpjt~~$:fLW£f$:~c.itfffL --c' MffcWH~A.ttJ::VMffctMH~BJ::'J~ 

fin0Pt~<~b lf_i0),f:MH~~±f$:~L t15fiffil Y/~v~5t~~%JvtT0I.ffl~, AA 

tcffi2t/~v~5f ~%JvtffliiliJvt~~Mffc$:fLW£f$:~c.~~L --c, Mffc7 ~7~~± 

f$:~L t15fiffi2t/~v~5'~~%JvGT0I.ffl~~1!;'.7J., Mffcffil Y/~v~5f ~%Jvt 

ffliiliJvt~:toJ::VMffcffi2t/~v~5f ~%Jvtffl*JiJvt~O)pt~<~b-Jfl:t, f)jt~i-1-r 

~15fi=-~~trtH~~T 00 

[0017] ~tc, *~~O)ffl~11::'+$-rfflt/~V~5fO)ffi20)!Mm1-f~f:t, r!!IL~:6~80,,....,130 

0c-e&>0WH~A, :toJ::V, JJo¥P-Hc.J::'JiF7kfflWM-f1l~l1&1[3(L --clffe~Lli ~iHocJ:::*~~ 

,c.lfferllloc:6~~*T0tMH~BJ::'J~fj::h,0Pf~<~b lf_i0),f:MH~~1!;'fi7-7!J~~O)ffil 

t/~v~5f ~%Jvtffl*JiJvt~~~1JmT0Iffl~, ffiff¥/Mliil.oc:6~150°C£J-J:::0)7 ~7~~ 

15fi7-7!J~~O)ffi2t/~v~5f~%Jvtffl1J=LJvt~~~1Jm--t-0:r.ffl~-- Mtcffi1 t/~v 

~51 ~%Jvtffl*Jlpjt~~ffil 0)$:fLW£f$:,c.~~L --C, MffctMH~A:toJ::VMffcWH~B 

J::'J~f'in0Pf~<~b lf_iO)fflH~~±{*~L t15fiffil Y/~v~5f ~~%JvGT0I.ffl 

~-- Mffcffi2t/~v~5f ~%Jvtffl*Jlpjt~~ffi20)$:fLW£{*~c.~~L --C, Mffc7 ~7 

~~±{*~L t15fiffi2t/~v~5'~~%JvGT0I.ffl~~1!;'.7J., Mffcffil Y/~v~5f 

~%Jvtffl*JiJvt~:toJ::VMffcffi2t/~v~5f ~%JvtffliiliJvt~O)pt~<~b-1-ff:t, f)jt 

~i-1-r~1!;fi::_~~!f~'H~~T00 

[0018] ~tc, *~~O)ffl~11::'+$-rO)!Mm1-f~fi, r!!IL~:6~80,,...., 130°C'c'&>0fflH~A, :to 

J:: V' JJoJMc.J:: ".) jpJK fflMWl~ll& 1(3( L --c Jffefll L Ji~ rliil.ocl:: * ~ ~ ~c_Jffeflloc ;6~~ :kT 

0WH~BJ:: 'J~t'in0Pf~< ~b lf_iO);f:MH~ ~15fi 7-7!] ~ ~O)ffi 1 Y/~v~5f ~%Jvt 

ffliiliJvt~~~1JmT0Iffl~, ffif,J-JMHoc:6~ 150°C£J-J:::0)7 ~7~~1!;fi 7-7!1 ~~O) 

ffi2t/~v~5f ~%Jvtffl*JiJvt~~~1JmT0Iffl~, fis-~W15~~%Jvtffl*JiJvt~~ 

~1JmT0Iffl~, Mffcfis-~W15~~%Jvtffl*JiJvt~~fflf$:~c.~~L, ~~Ltc;ili 

pjt~;6~~~T0M~c.Mtcffil Y/~v~5f ~%Jvtffl*Jlpjt~~tcf:J:Mffcffi2t/~V~5f 

~%JvtffliiliJvt~~~~L --C, MffctMH~A:toJ::VMffcWH~BJ::'J~fj::h,0Pf~<~b 1 

f_iO);f:MH~~~i:f*~L t15fiffil Y/~v~5f ~~td:tMlc7 ~7~~3:::{*~L t15fiffi 

2Y/~v~5'~~%JvGT0I.ffl~~1!;'.7J., Mffcffil Y/~v~5f ~%Jvtffl*JiJvt~:toJ::V 
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Mic.ffi 2t /~V ~:7 ~ % mtffl *Jlmt~ (l)p f~< t 't>-7Hi, t&~~_:'l-=f,~-@;t,;:. t ~tr~~ 

t-t-00 

[0019] *36~,1=n;:J::tt,f£, ~fiJ]{R§,;:J::0!:kJt~ffif~~H;:M-t-01i3ffitt,;:•tt,, ~tc, ffi~~ 

~3'Efflf~c,;:J::~ffla!!,(7)flilOCi1~~'m,;:J::~Ltct~(7)~~tt,;:b.:h,fcffl'.'A1t"¥* 

-=r ~ ffi':tltT 0;:. t ;a~ -e~ 0 o 

~mfO)lifllfli~IDl~ 

coo20J c1z11J 1z11 ri, ~:Mi!f7tl3(7) !J"f-r) A=l1Zmlt!!.,;::t-:Ht0 !:kJtM~m(l)rllloc~1t~~-t-1z1-e 

&>0o 

[!zl2] lzl 2fi, J:t~f7tl3(7) !J"f-r) A=l1Zffla!!. ,;::to,t 0 !:kJt~~tfi;(l)rliloc~1t~~Tlzl'1: 

&>0o 

Je~~~im!T0tc?1JO)~&O)%ff~ 

[0021] *36~(7)ffl'.'A1t"¥*-=f-fflt/~v~:7 (£J. r, 1Ji,;:: r t/~v~:7 J tv "?o ) fi, $-:fLW 

(l)ffi 1 t/~v~:7 ~ t, $-:fLW (7)ffi2t/~v~:7 ~ t~fim f<_fc $-:fLlf ~'1:&>00 J:: le. 

ffil t/~v~:7~fi, 11!,1~;a~so,..__,130°C-e&>0WH~A ... :toJ::V, JJowM;::J::~#:Jl<fflM 

wt(£). T, }li';:: 1fflfWt~J tv "5mifi1~&>00 ) ~JJ&J!3(L --C/W~LH. ---=>rlilocJ::~t:;tl:,;:: 

/Wtrl!oc;a~:fij::k-t-0W H~BJ:: ~~fi:h,0d>'f~< tb 1 f_i(l)fM JI~ (£). r, .,;:: 1 ffl H~A:toJ:: 

V/~fd--;tfMH~BJ tv"5mifi1~&>00) ~.±.i$:tL --C-@;Jv'1:v"00 ~tc, J::ic.ffi2t/~ 

v~:7~ ,--;t, ffiftWMliloci1~150°C£J.J::(7)7---f7~~.±.{*tL --C-a Jv-ev "00 :J!];::, J::ic 

ffil t/~v~:7 ~:toJ::V l:fc.ffi2t/~v~:7 ~(l)pf~<t't>-jfl';t, it.&~~_:'l-=f,~-@; Jv 

-ev "00 

[0022] *36~(7)t/~v~:7,;::~0ffil t/~v~:7~,--;t, :/-Yo/r-?"'r)✓fflfi~~11i.~T0fcbb 

(7)'{)(7)'1:&>00 J::icffil t/~v~:7 ~;a~fflH~A~-@;~L --Cv "0mif,;::,--;t, *36~(7)t 

/~v~:7 '°~*Ji.:JJ.J6 ~:h,tc ffl'.'A1t"¥*-=f'(l)fliOCi1~, tM H~A(l)li!,~ £J. J:: ,;::i¥Ltc t~ ,;:: 

, tMH~A;a~mML --Ct/~v~:7(7)~:fL~-~--- ffl'.'A1t"¥JxF,t(7)iig{r~triJ~JT0:/-Y 

o/r-~'7✓~:1:.l:00 ft!!JJ, J::icffil t/~v~:7~;a~fflH~B~-@;~L --Cv "0mif,;::f--;t, 

*36~(7)t/~v~:7;a~*Ji.:JJ.J6~:h,tcffl'.'A1t"¥*-=f-(7)flioc(7)J::~,;::J::0--C, tMH~B;a~ 

ffl'.'A1t "¥*-=f- !:kJ (7) fflMt~~JJ& J!3( L --C /Wr~L, /Wtrll L tc~1-=r ;a~ t / ~v~:7 (7) ~ :fL ~­

<'' t:;tl: ,;:: , t/~v~:7(7)~:fL!:kJ~,;:::(¥t£-t-0mtilJ1:tffi~t~fflMz~;a~~d>'T0;:.t,;::J::~ 
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, V-\'o/r-~1):,,,,~~C-5o t~;to, *361:Y'JO)-t/~v~5-eri, ffil -t/~v~5JiH;:fflH~A 

il~-a~:h,-5fflif, -t/-;;v~50)~::fL~,.<,,::.c:,;:J::VJV-yo/ 1--5''1):,,,,~~C,50)-C-~'it~< 

, -t/~v~50)~i:m-C-mr!!l!Ltc,tMH~Ail~~~%JJx:L--CLi-1;d-:,,,,O){ii~~~EL~L, V-y 

o/r-~1):,,,,~~C-5fflifb&>'5o -t/-;;v~50)~ffiH;:, tMH~A~-atfffil -t/~v~5Ji 

il~#tEL, -t/-;;v~5~ i:m-C-0),fMH~AO)f:;$:fjftfJifil~ rWi v ,ffiif ,;:, :=_O)J::5f~V-\'o/ l--

5""1):,,,,fflt,f'-¥iJ~~ C~T<f~,5c:,l!Cb:h,'5o :=_O)~if, -t/~v~50)~:fL~,.v ,-ev-\'o/ 

l--~'1):.-,,~~ t:-5J:: VJb, V-\'o/ 1--5''1):,,,,0) fit~J3focil~J3f < t~-5:=.c:ii~JM~-C-~ 00 

[0023] ~tc, *361:Y'JO)t/-;;v~5,;:~,5ffi2t/~v~5Jif'i, -t/~v~5**0)~fil§, .± 

,;:1E~ c:~ ~ c:O) U[~O)~f9!1H;:J:: ,5 ffi~~~ 11: T -5~ fi!§ ~fim x. tc b 0)---C-&> VJ , imt1/Mll 

OCil~ 15O°CfJJ::0)7-{7~,;:J::0--C, -tO)~fi1§~11t*L --Cv '00 -t-t~:b1::), ffi2t/~v 

~5)i ,;:J::VJ, ffl~fr:~*ril~iffi'm~ffl~n-5rllOC~-C-~'i, -t/-;;v~5~1rL --C1E~ 

c:~~c:~;JfJJLtt,t--cffl~f:;$:~ffifJJx:T0fflift~c,;:;to1., ,--c, 1E~f.5~Wn~t/-;;v~ 

5~~~~,t--c~~c:~A!RT-5::.c:,;:J::,5ffi~0)3B~~~11:-t-0:=.c:il~-C-~00 ~tc, 

ffl~fr:~*ril~ rWJ1llc:f~0tcffiif ';:~-;t, ffi2t/-;;v~5 Ji ~;:J::0 --C, -t/~v~50)~ 

J.f3tm~;Jl.px_ --C, -t0)%*~~M-C-~-5tcbb, -t/~v~5iJ~~J.f3tmLtcfflif,;:36~L 

~-51E~~O)U[~O)~f9!R,;:J::,5ffi~~~l1:T0::.c:b-C-~00 t~;to, 1&fc0)$-:fLW£ 

{:;$:~~~, *W"I~lfl:$-C-v ,51ffift~1ll0Cil~l50°Cf1-J::J c:f'i, pt~<c:b15O°C~;:;r31.,,--c 

~fr:t~c0)~%ii~J!Gnt~v ,=.c:~J.i:~T-5o imt~rliOCO) J::mH'i!r-'H;:~JUE~nt~v, 

0 

[0024] :!J:!J;:, *361:Y'JO)t/-;;v~5-ef'i, ffil -t/~v~5Ji:BJ::Vffi2t/-;;v~5JiO)pt~< 

c:b-7Jil~tllt*~-='lr~-a~L --Cv'00 ffil -t/~v~5Ji, ffi2t/-;;v~5JiO)pt~<c: 

b-7Jil~fBt*~-='lr~-a~r-5::.c:-e, -t/-;;v~5,;:;to,t01E~~~F1=1i0)~~-- rt~ 

:b1::)Efr!~ail~$il~::k~<t~-5o -tO)fcbb, *361:Y'JO)-t/-;;v~5~ffiv"fcffl~f!::~* 

r-C-f'i, 7':,,,,F7-1J--il~~JJx:Ltcfflir-C-b, :=_0)7':,,,,F7-1J--il~~~n~G1E~,;:~J~L 

@<t~VJ, ::r':,,,,p-7--{H;:Jl:a!EIT0Nffl3ffi~,;:M-t--51i3,JH~~rWibb-5::.c:il~-C-~'5o ~tc 

, ffi2t/-;;v~5 Ji il~fBt*~-='l r~-a~T-5ffliff'i, :=_O):t/lt*~-='l ril~ 1ffiftJMllocil~ 15 

O°CfJJ::0)7-{7~ J ~~tl-5::.c:il~-C-~, ffi2t/-;;v~5 Ji ,;:-a~n-57-1'7~0)pt~ 

<c:b-~~~fBt*~-='lr-C-ffifJJx:T-5::.c:il~-C-~00 
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[0025] *l:!J'J¾i1B:e:--c-1.,, ,5ffi1 t/~v~::?7~,;::Bttg11MH~A:BJ::tJ /~tcJifflH~B~.±1$:c: 

TgJ c:ri, ~ vk](l)ufil%5tlt$. (tctiL, ~fi:,(7)$:fl,jfJt,(;$:~~TQ~it,;::}ot,, ,'"O'i 

, $:fLW£1$:~~t,, ,fcufil%0-1:t$.)--C-, 1MH~A:BJ::tJ/~td'ifflH~BiJ~501$:f_l%J;l 

1:--C-dbg-:..c:~,i~L -Ct,, 'Qo ~tc, *l:!J'J¾i1B:e:--c-1.,, ,5ffi2t/~v~3t~ ,;::Bitg 1mft~ 

tHocn~150°CJ,;lJ::(7)7---f7~~.±1$:c:L -C~tf J c:f'i, ~vkJ(7)ufil%5tlt$. (tctiL, ~ 

fc.(7)$:fLW£1$:~~TQ~it,;::}ot,, ,tf'i, $:fLW£1$:~~t,, ,fcufil%5tlt$.)--C-, Intt 

~tlllocn~ 150°CJ,;lJ::(7)7 ---r7~iJ~501$:f_l%J;ll:--C-dbg-:..c:~,i~TQo 

[0026] ffil t/~v~::?7~ ,;:~gfflH~Af'i, 1!1!,i~n~80,...._,130°C(l)b(l)--C-dbgo 1MH~A(l)l!lt,~ 

f'i, fJtlfU:f, S *::r.*tJU~ UIS) K 7121(7)mJE,;:~c-c, 7f'~jE1E~S.tt (DSC 

) ~ ffl t,, ,tiJltlJ'.E~hQl!l!MtHoc,;:J::~;:ft6bg=.c:n~--c-~ Qo 

[0027] 1MH~Ac:L tf'i, ffl~~~,~~~L t:B~ .. ffl~11::~*-TiJ~~TgfflfWWH;:ML t 

ft:J'.E--C-db~, :~];:, ffl~11::~*-T(7)1~ihfflEE'mlffl {;::}ot,, ,t~11::ib-c~n{;: <1.,, ,ffl~ 

1 I::~ a~ {;: ft: J'.Ef .J>t.t f--} ;a~ ftf ~Lt,, 'o Jl. f;$: ~ ';: f 'i, ~ !J ::r. T v ✓ (PE) , ;tt li:it ~!J T v 7 

---r✓, ~td'i~!J;tv7---r✓~~1$: (:lii.*11::~!J::r.Tv✓tctc), ~!JTv7---r✓TJo/7A, 

.:fiiESTJo/77-., ft JvT /{TJo/77-.fct,!::'iJ~?ffe,fG:h,go J::fB;ttli:it~!JTv7---r✓ c: L -Cf'i 

, ::r.7v✓ -l:::'';::.;v-:=t:-/?~;tt_mitf;$:, J::~Jl.1$:a~,;:f';t, ::r.7v✓ -ffi'F~l:::'';::.;i,;tt_m 

it,(;$: (EV A) , df>Q t,,, f'i, ::r. TV✓ - 7'T Jv 7 7!) v~ J--;ttli:itf;$:+::r. TV✓ - ::r. T Jv 

7 7!Jv~t-;ttli:itf;$:fct,!::'(7), ::r.7v✓-7 7!JJv~;tt_mit{;$:n~{ftl7T'--C-~go l:fB;tt 

li:it~!JTv7 ---r✓ ,;::Bttg::r. TV✓S:I *(l)mm•{:uJ'i, 85-:=t:-Jv%.l;ll:--C-dbg-:..c:n~ 

~~L,t,, ,o ~tc, ~!JV7PTV7--{✓fct,!::'~fflt,, ,g-:_c:b--C-~Qo fflH~A,;:f';t, J::ic.1¥tl7f' 

(7),iMH~~Vfm-~!k--C-fflt,, ,t'l>J::<, 2f_i.l;ll:~ fflt,, ,t'i:>mbtctt,, 'o 

[0028] 1MH~Ac:L -Cf'i, J::ic.1¥tl~(7),t,tf--}(7) 9=1--C-b, PE, ~!);tv7--{✓lJo/77', ~td'i::r.7 

V✓S:1*(7)mm•{ftn~85-:=t:-Jv%.l;ll:(7)EVA;a~ftf~';:ffit,,,G:h,go ~tc, fflH~Af'i, 

~-i~q;:r,tc-c, tMH~,;:-~';:mJJn~ng~f.imJJojpL fJtlfu:f, ~11::131511:ji!Jtctc~~ 

~L tt,, ,t'i:>mbtctt,, 'o 

[0029] ffil t/~v~::?7~{;:~gfflH~Bc:L -Cf'i, :im'm, ffl~11::~*-T7J~~ffl~:h,gJlilOC'JlJi 

~ (:BJ::-t70°CJ;l T)--C-f'i, fflMz-&~?&Jf3(Lfctt,, -n~~td'i?&Jf3(S.n~~l!Gn -C:B~-- vi: 

0 -c iw~ (7) ocit 1.,, , n~ - JE J;l r--C-dbg n~, v-zo/ t-::?1,-? ✓7J~ ~-~ c: tct Q tHoc~--c-JJn~~ 
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n tee~,= f:t.. fflMrfJt {r~ rJx L --c *~ < Jffetrll L H. ~rHoc 1:: * c :;!l: ,=mer~ oc ii~~ ::k-t-

0 J:: 5 t,:(tt if {r ~-t-0tM H~ ii~ Jl'l1t \Gh00 ffil t/~v~::$7~ ,=tMH~B{r13~T0t/~ 

v~::$1:{r fflv \fc_ffl~ft"¥*--r'"0f'i-. 1/-Yo/ r-:?7~?✓rHocJ:: ~fi&rH{JllJ ,=:Bv \tf'i-. WH~ 

B ,=~rfx~tl,f.:(v \mfml.JJ:iJfil§f.:(fflMrfJtil~t/~V~::$7 O)~:fL N ,c(¥1:ET0 tc.bb-. t/~V 

~::$7 P'J~O)Li (!J T? A) -1;,d-✓O)fii~•l1:il~ JWJ<f,:(~-. l~Jff•f,:(~ M!t~•l1:{r~T0 ffl~ft 

"¥*--rcf.:(00 -71 __ rHoc1::*,=f~0--cmer~ocil~~*-t-0•11:w c.u. r .. r~metrl!ttJ 

cv \5~ifil~~00 ) il~ffl.h0rHoc.U.J:::,=JJo~~tL,tc~ir,=f:t .. ;f:MH~Bf'iffl~ft"¥* 

--r N O)ffi:MWl{r~rfx L t::k~< Jffe~L .. Jffe~Ltc;f:M H~Bil~t /~v~::$10) ~:fL{r~<,, c 

:;!t:'=-- mtm!JJ:iJfil§f.:(fflMrfJtil~~d>' L tffl~ft'¥*--ril~Wlttn~~Cf.:(0=-c~=J::~ -- 1/ 

-Yo/ r-:?7~1/✓il~:1:C tffl~ft'¥*--rO)ft:~'!1:il~,W{[*~tL00 Ln:-.b .. 1/-Yo/f'~-?✓rH 

oc {rffi ;t 0 rWJ rHcf.:(0 tc. ~if .. ~Jffetrlltt ,=J:: ~ 1:: tczfJtttn ii~ J!]=iiM-r L .. ffl~f t "¥ 

*--rO)&fitil~:~n=~mu~n0=-c,=t.:(0tc.bb .. 1/-Yo/r-~-?✓1&0)rWJrHft:~tt{rJ::~rWJ 

660=-cb '"0~00 

[0030] ;f:MH~Bil~~Jffetrl!tt{rJFL:kabb0rHOCf'i-. 75°CJ;f.J:::'"0~0=-ci1~t{f~Lv \0 ;f:MH~Bil~ 

~Jffe~•i1:{rJFL:kabb0rHOC{r75°CJ;f.l::cT0=-c,=J::~ .. Li-1;,d-✓O){ii~·l1:il~~L< 

~d>' L tffltt!10) N ~~~mil~ J::: * T 0 rHoc ( v \ PV9)01/-Yo/ l--::$7~? ✓rHoc) {r-. :to J:: -t: 8 

O°C.U.l::~=~n:T0=-ci1~-e~0n:-.G-e~00 -71._ ~Jffer~•i1:{rJFTrliocO)r~Nil~rWJ 

< f,:( 0 f ;f .!:: .. t /~v~::$10)1/-Yo/ t-:?7~?✓rHocil~ rWJ < ,.:( 0 0)-e .. 1/ -Yo/ t-~? ✓rHoc {r :toJ:: 

-t:13O°C.U.r~=~n:T0fcbb,= .. WH~BO)~,lffe~•i1:{rJFL:kabb01HOCf'i-. 125°C.U. 

r CT00)il~t{f~L< .. 115°CJ;f. r CT00)il~J::~t{f~Lv \0 ~Jffer~•i1:{rJFTrHocil~ 

JWJ-t-~'0c .. ffllt!1NO)m~ifO)~~jE,&fit{r+0-,=~mu-e~f-- ffl~ft"¥*--r0) 

ft:~tt~J::::ti*il~+0-,=1!{[*-e~t.:(v\=-ci1~~~-- ~tc. .. ~me~tt{r~-t-rHocil~fi& 

T~'0c-. Jffi#O)ffl~ft'¥*--rO)f5e:fflrHOC~ (:t3J::-t:7O°CJ;f. r) ~=:to,t0Li-1;,d-✓ 

O){ii~·l1:il~fi&<t,:(~T~,0=-ci1~~00 

[0031] ~tc. .. ~Jffetrl!tt{rJFTrHocJ::~fi&v \fliii.OC'"0f'i-. WH~Bf'ifflMzfJt{r'"0~0tc,t~Jfx-tt 

f .. Jffe~il~dJ'f.:(v \71il~~~Lv \0 =-nf:t .. ffl~ft"¥*--rO)f5e:fflrHociJi~ .. ¥tl;tf'f~ 

rliii.'"0f'i-. fflMWlf'i-. WH~B,=!&~Jb~h0J::~bt/~v~::$10)~:fLN,=mtmll1:iJfil§f.:(~ 

~'"0*M~h071il~ .. ffl~ft"¥*--rO)~fltr!t~ttf.:(c:'O)!t~·l1:il~.Btt{H=t.:(0n:-.G-e~0 
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0 

[0032] 'Milli (25°C) ,=:t3v ,--cfMH~Bn~~l&T0fflfglfi{1lSJi .. ;f:MH~BO){*fl~1~:fr*Tr 

ffc:i:t ( 1) ~ YE~~ n-'5 Hffl~ OCB ,=J:: ".J ~11ffiT 0 ;:_ t n~ ~~ 00 
R 

[0033] B = (V /V) -1 (1) 
R O i 

tctcL .. 1::ffc:i:tg=r ._ V fi-. fflWM,Btg=r ,=2s0c~24a~r1c1ir~~1&0)fflH~BO){*fl (cm
3 

0 

) .. v fi .. fflMWa=r~~T0lVJO);f:MH~BO)f$:f_l (cm
3

) :fr-ttL-ttL*To 
i 

-'5tc,to,=lliv ,1J--.~t~{i1itf~0;:_tn~~~n00 ~tc .. ~Met~'i1::fr7f'TilllOCJ::".J~illlfJIJJ 

~fi .. Metrl!OCO)illloc~1~n~~~-'5tc,t 1J--.~<f~0bO)n~~~Lv 'o WH~B:fr/"-1:,,,,'.)""~ 

;f:MH~~ffi~~-tttct/~v~'.)"~fi .. /"-1:,,,,,Y~fflH~t~,=1¥:r±T0tk~~;f:MH~BO) 

Me~ocn~1J--.~f~{i1itf~;h,fiJ::v 'o 

[0035] -t:0)--JJ~ .. WH~BtL --Cfi .. ~Met~'i1::fr~TilliOCO)r~NW-J::,=JJo~~ntca~fi .. 

fflMWlO)~J&S.n~::k~<f~".J .. ~Met~'i1::fr7f'T71llOCimlffi ,=:t3v ,--c .. illloct~,=me~ 

ocn~:lfr::kT0bO)n~fflv ,Gn00 -Wtl~:J'f .. 120°c,=:t3v ,--c~tlYE~n-'5 .. rffc:i:t (2) ~ 

YE~~n0Me~OCB n~-. 1 W-1:: ~db0b 0) n~frf ~L< ffl v ,Gn-'5o 
T 

[0036] B = (V /V )-1 (2) 
T 1 0 

tctcL .. J::ffc:i:tg=r ._ V fi-. fflMr,Btg=r ,::25°C~24~r1c1ir~~1&0)fflH~BO){*fl (cm
3 

0 

).. V fi-. fflMr,etg=r,::25°C~24~r1c1ir~~1&-- fflMr11t:fr120°C,=~illl~-tt .. 120°C~ 
1 

ia~rFl,~~1& ,:::t3,t-'5WH~BO){:,$:f_l (cm
3) :fr-ttL-ttL*T o 

[0037] --JJ .. 1::ffc:i:t (2) ~YE~~n-'5;f:MH~BO)MiJt~OCfi .. ::k~<f~".J--t-~'-'5tffl%1~'F* 

--r ( ,WU)tff' .. ffl?t!!) O)~~:fr3a1::.~-tt0;:_tbdb0tc6b-. lOW-T~db-'50)n~~~Lv 'o 

[0038] J::ffc:i:t (2) ~YE~~n0Mer~OCfi-. WH~BO)::k~~O)~{~:fr .. .3/tt1{J5LY:ft~CCDjJ ;J. 

7f~~,::J::".Jffl~~ntcOOff~O)OOff~Mtlrtv '·-:dc-JJi:ft:frfflv ,--c .. Ifl:i~~tlYE-t-0;:_t,= 

J::".J Ji!,f.lb0;:_tt1~~~0n~ .. -Wtl)tff'W-r0)7fr:ft:frfflv ,--c J::".JIE~~=~tlYE-t-0;:_tn~~ 

~0o 

[0039] J::ffc:i:t (1) :t3J::V:i:t (2) tlm~~=YE~~n-'5-. 25°C:t3J::V120°C~=:t3,t0Mer~oc 

n~ittJ,,.0 --Cv '0/"-1:.-,,,Y~fflH~:fr fflv , __ -tO)~r,et~td'ix. '? 1v-S:3✓ ~=-- ;tMH~B:fri'IE. 
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[0040] 

if L --c~ 7 !J ~ ~wffl~ L, =.tt>a:~!J .::r. T v ✓T v 7 37 v~ 1-- (PET) "1/~ J--~jJ 7 ;q:1z t~ 

~O)~,t.t J::~=~:;fffL -C7 4 ;vA~{-'p~L, -tO)jfJll~ffltlJ'.ET-'5o :rx,=, =.0)7 4 JvA~ 

, 25°CO)fflMt,@Ut1,=24a~r1c1ir~u'iL tWS.~ffltlJ'.EL, J!~=, fflMWl~120°c~=JJo~ 

~rH~-tt, 120°c--e-1~r1c1i~i&l1& ~=:to,t-'5WS.~ffltlJ'.EL, TlB:ct (3) ------ (9) ~=J::0-C 

JffefJIOCB ~-/BT-'5o f~:}3, Tli:.:ct (3)------ (9) "t"f';t, 25°CZPG120°C~"(:O)~jlffi.L 
T 

V=MXW/P 
i i A 

V =(M -M)/P 
B O i B 

V =M/P -M/P 
C 1 C O B 

V =MX(l-W)/P 
V i V 

V =V+V -V X (B +l) 
0 i B V B 

V =V X (B +1) 
D V B 

B ={V +V -V X (B +1) }/V -1 
T O C D C 0 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

[ 0041] =-=-"0, J:: ic.:ct ( 3) ,,___, ( 9) q=t, 

V: fflMt,@n=r~u'iT-'5 iliJO)fflH~BO){;~q- (cm3
), 

i 

V : fflMt&q=i ~=25°C"024~r1c1ir~u'i1&0)fflH~BO){$:fff (cm
3
)' 

0 

V : fflMt&q=i ~=1t1H--e-24a~r1c1ir~u'i1& ~=, 7 4 JvA~=l!&llx~ntcfflMWlO)fts:fff (cm
3 

B 

V :fflMt&q=i~=1t1H--e-24a~r1c1ir~u'iLfc~,~ti~G, fflMt&~12o°C~--e-~1H~-tt, J! 
C 

,=120°c--e-ia~r1c1,~i&IT-'5~"00)r1c1i,=, 7 4 JvA~=l!&llx~ntcfflM7&0)f$:fff (cm
3
)' 

v : fflMt& ,=r~ t•-t--'5 AA 0) ,7-{,1'✓ ~-~ tM H~ 0){;$:fff ( cm 3) , 
V 

°C"01~r1c1i~i&l Lfc1&~=:to,t-'57 4 JvAO)jiS. (g), 

W: fflMt&,=r~f-T-'5iliJ0)7 4 JvAq=tO)fflH~BO)jiS.l:t.~, 

P : fflMt&~=r~u'iT-'5iliJO)fMH~BO)J:t,lti: (g/ cm
3
), 

A 

 
 

Page 149 of 946



WO 2007/066768 12 PCT /JP2006/324581 

P : 'M'rllaJ;:;to~t -'5ffl;(W-Wl0).ft:W: (g/ cm3
), 

B 

P : BTJE11lllOC-C-O)ffl;(Wj,0(0)j:t,:W: (g/ cm3
), 

C 

P : fflMi-et~;:t~~T-'5wJO)/~.,,✓~~fflH~O)Jt,m (g/ cm3
), 

V 

-C-3b-'5o 

[0042J ~tc, J::fcO):iJt*~;:J:: ¥J J::tc:ct (3) ::toJ::V J::tc:ct ( 7) n~G>Jtbb Gn-'5 v ::toJ::Vv n~ 
i 0 

[0043] t~;to, *36~ O)t/~v~::$1 f;t, iF7kfflMi-et~ifT-'5 ffl~fr:~*-f'~;:fflt, \Gn-'5 b 

0)-C-tb-'5 ii~, vE3!~0) * 7k fflMi-et~ ifT-'5 ffl~f I:: ~*-f'-C-f;t, fJiJ x. fi, !J '1-1) A:lii ~ 

if~f&#l~;:f&;(WLtcf&-Wlil~*JkfflM-Wl~Ltfflv\Gntv\Q(!J'f-i)A:lii~if~f& 

#tO)f_iffi, !J'f-i)A:lii.oct~,!::'O)itiBH-;t1&~T-'5o) o J::0--C, ;f:MH~B~L t,-;t, !J'f-1) 

A:f:i[O)lf~f&#tf&i,@tq:r-C-, 75,...__,125°CO)v \Tnil~0)1llltoc~;:~Ltcll{H;:J::fc0)~,lffe 

r~'l'~~~Lfrabb, ~~L< ,j:J::fcf&i,@tq:r ~;:;tot, \tlffer~OCB ::toJ::VB il~J::fcO){I([~'fiMi 
R T 

JE T-'5J::5 ~;:Jffe~L~-'5bO)il~tl~~n-'5o 

[0044] ;f:MH~B~L tf-;t, inft~tt::toJ::Vffl~ffi~tt~ifL t::to¥J, fflMi-et~;:ML t*JE-C-tb 

¥J, J! ~;:, ffl~fr:~*-f"O){~ihfflEE~lffl ~;:;tot,\ t~ff::~yc~tt,,;: < v \ffi:~ft:~ITT ~;: 

*JEt~,ti"f-f-il~~=f~L<, .::C-O)J::5t~,ti"f-f-~L tf-;t, f9Ux.,'i, WH~~fflii{;$:il~~HrGn-'5o 

J::¥,) J!. {;$:1¥]~;:f-;t, 7-'Tv✓fflH~ [~97-'TV✓ (PS) t~,!::'J, 7-TV✓7 ::$11/::r.✓dA (SB 

R), 7 :7!);vfflH~ [~!J ~T Jv~:?1:7!Jv~ 1-- (PMMA) t~,!::'J, ~97 Jv::\"'-V✓T::\"=-VF [ 

~!)::r.'f-v✓T::\"=-VF (PEO) t~c:J, 7o/*WH~ [~!J7o/{t:e'';::.!)7'✓ (PVDF) t~c:J 

::toJ::-a::_tt,GO)~~f*J::¥Jt~-'5ffn~G~,'in-'5:Pt~<~blfiO)fflH~O)~fflii1*;PK*fM 

H~; ~!Ji)v::$1✓ ; t~cil~ffetl7F-C-~ -'5o WH~B~;:f-;t, J::icffetl~O)fflH~~lfi-&i1!k-C-fflv \ 

tbJ::<, 2f_i~J::~{#-fflL tbJ::v \o ~tc, WH~Bf-;t, ~,~~;:r,t:t:t, WH~~;:-~~;: 

~jJlJ~n-'5*fi~jJlJtflJ, ffetlx.,'i, ~f!::IWJ!:1f!Jt~,!::'~-aifL tv \--Cbffltbf~v \0 

[0045] ;f:MH~B~L t,-;t, ffetlJ'FO),t~f-f,O)g=r-C-b, 7-'Tv✓WH~~fflii{;$:, 7 :7!);vfflH~~fflii{;$: 

::toJ::V7o/*fflH~~fflii1*il~~~L<, ~ffliiPMMAil~!r1H;:~=f~L<fflv\Gn-'5o 

[0046] ::_tt,GWH~~ffliif*il~, 1llllocJ::~~;:J::¥JfflM-Wl~g&!13tL tlffei~T-'5~1J .::::.;(A~;:---=>v \ 
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-Cfi~ Gn~-c-t.tlt 'ta~, jJ7 A~~;~ (Tg) c:(7)fl=J 00il'~~ ;tGtL,-'5o 'j-f.tb1:), ,tMJI~fi, 

-JN:,;:-t(l)Tg~-C-jJlJ~~tL,tcc:~,;:*-,j(';:f.t-'5tcbb, l:fi:.(7)J::5f.tfflJI~fi, Tg,V.l: 

(l)flioct-$-< (7)fflM~(l)J?&JfR;a~t=iJ1il3c:t.t¥JlffefllT-'5(7)-C-f'it.tv 'n~c:ltJE~h-'5o vf:0 

-c' fflJI~Bc:L -Cf'i, ~l~H;:V-yo/ J--jt'i)✓f'pffl i6~1::.C-'5rliocn~, ,tMJI~B;a~~Jffetrlltt~ 

~L*hbb-'5rliocJ::¥J$-:P~<f.t-'5:=.c:~~-L, 75~125°C(l)im!ffl,;:Tg~~T01M 

JI~~mf$:~fflv '0=.c:n~~~Llt 'c:~;tGn-'5o t.t:to, *~~i'f-C-v '51MJI~B-C-t:b01M 

JI~~mf$:(7)Tgf'i, JIS K 7121(7)m,'.E,;:~c-c, DSC~ffllt '-Ci!ltl!'.E~n-'5flf[-C-;b 

0o 

coo41J 1:ic.tMJI~~mf*-c-f'i, mM~~~tfwJ(l)?ffiil!I~t*~~~;::ro1.t ,-cf'i, rlioc1:~,;: 

J:: ¥J me~ L -c{h rlioc ~ -n10=. c: ,;: J:: ¥J ¥} V!fR~r 0 c: v ,5 J:: 5 ,;: , rlioc ~ 11:: ~;: 1=¥-5 f$: 

fl~1r:~;:;b-'5ffloct=iJ~tt;a~t:b¥J, ~tc, ~Jffe~•~~7l'TtliocJ:: ¥Jbn~t.t¥J ~ v 'imf~rli 

oc~~T-'5fcbb, ~Jffe1111·~~71'TtliOC(l)T~lt;a~ lOO°C< Glt 't'm-0 -Cb, 2OO°C~tc 

f'i-th.V.J::~-c-JJo~-t-0=.c:n~t=iJfil§t.t:t;tf-}~iiUR.-t-0=.c:n~-C-~00 -t(l)fcbb, t,r~ 

v~5(7)f'p~I.fflt.t~t-JJo~~f-r0-Cb, fflJI~;a~mMLtc¥JfflJI~(l)~Jffetrlftt;a~fflt.t 

bntc¥J--t--'5=.c:n~t.t<, -JN:(7)jJlJ~7°Pt-7-ffitf~mI.ffl-C-(7)Il){¥,l~lt'7J~?f¥£c: 

f.t-'5o 

[0048] tMJI~A:toJ::VfflJI~B(7){5(!ffl W~ ,;:--=> lt '-C f'itr,'H;:fff'J ~ltf'if.t<, ~i-=:'r--r ~(7)~~f.5e:ffl 

L -CbJ::<, -t:-(7)-{i!H;:, ¥tl;tff, ~fi:.(7)$-:fl/ft£f$:~fpj~T-'5-~~~~~ftc:L -C 

, tMJI~A~fd'ifflJI~B~-t(l)*ffiH;:{-t~~i±-fc¥J, -t(7)*Jm~t.BUl~i±"fc¥JL-C, ffil 

'1?/~v~5 JiH;:~~~i±"-CbJ::lt 'o ~tc, ~fi:,(7)ffi2t/-;;V~5JiH;::to,t-'51ffiff~rlioc 

;a~15O°C,V.J::(7)7 ~7~ J f.t~~::::z7 c:L, 1MJI~A~fd'ifflJI~B~V:r:1vc:T-'5:::z7V:r: 

;vffjm(l)W~-C-, ffil t/-;;v~5JiH;:~~~i±"-CbJ::lt 'o J!,;:, fflJI~Ac:tMJI~Bc:~3t 

,;:ffl lt '0ffiit-C-f'i, ¥tl;t f'ffflJI~B(l)* oo,;:fflJI~A~{-t~~i±"fc ¥J, fflJI~B(l)* lm~ffl 

JI~A t-WUl~i±"fc¥JL-C, -1;$:11::L -Cf.5e:ffl-t--'5::.c:b -C-~00 J::ic.f.5e:fflW~,;:;tolt ,-c, 

tMJI~A:toJ::VfflJI~Bf'i, !t~'H;:~i-=:'r--r~(l)b(l)~ffllt '0::.c:;a~t{=f~Llt 'o 

[0049] ~i-=:'r--r ~(7),l-if Jf~A:toJ:: VfflJI~B~f.5e:ffl T-'5ffiit,;:f-;t, ~f*a~,;:;to ,t-'5::.tt,G(l)ffl 

JI~(l)i1~n~t/~v~5(7)nJ,ij-J::¥J1J,~,tnrf.6!:.v'n~, t/~v~5(7)nJ,ij-(7)l/1OO~ 

1/ 3(7)SJZ.;1$Ji-=:'r~~~T-'5::.c:n~t{=f ~Llt 'o ~1;$:a~ ,;:f-;t, fflJI~A:toJ::VtMJI~B(l)SJZ.;1$] 
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;fi-='l1¥::b~O. 1,..,__,20 µ m--eb0=.c::v~ftf ~Lv "o tMH~A +fflH~B(l);fi11¥::b~1J,~T'2?'0ffl 

if fj:, ;fi-='l r 1P1 ±(7) ~r1c1i :0~1J-~< t.t".J, -1:::.d-✓(l)fii~/~A:ot~< t.t-0 ---cm~1t~*r(l) 

!t~'l1::b~~TT0=.c::v~&>00 ~tc, ;fi-='l1¥::b~*~'"t-~'0c:, ffil t/~v~::$7 }i(l)JlJLli-:b~* 

~<t.t".J, ffl~1t~*r(7)::r..*;v:3f~Woc(l)~r~:¥B<tcb0 ~c.tff~L<t.tv "o *aJ:lfflB 

:ffc>v "?~;fi-='lr <tMH~A, tMH~B, ~fi:,(7)7,{7~, ~fi:,(7);t)5t~;fi_:'lr) (7)¥;1$J;fi-='l1¥:fj:, 

{JU;;{:Ji', v~-!f~~!L;fi-='loc:B-:1Jntt (ffe"tl;zJi', HORIBAt±~"LA-920") ~ffiv", 

tMH~A +tMH~B(l)fflif~;:fj:, =.tt,G(l)1MH~~~1lll~-ttf.tv '\m;f:.$: ( ffe"tl;zJi'Jk) ~;:, ~le. 

(7)7-1:J~+t1st~;fi1r(l)fflif~c.fj:, =.nG~mMLt.tv "m;f*~c., =.nG~;fi-='lr~:B-~ 

~-tttlfftlYELtc~¥;1$J;fi-='lr1¥:c:L tm.YE--t-0=.c::v~-e~00 

[0050] tMH~A.:toJ::VfflH~Bfj:, -th--Fh-&i1!k-effil t/~v~::$7Ji ~;:~~~-tt0=.c:b 'C'~, 

~tc, fi6J1f~fJf:ffl--t-0=.c:b -e~00 

[0051] t/~v~::$t~c..:to,t01MH~A.:toJ::VfflH~B(l)~~ SJj:, v.Yo/r-?t?✓(l);tjJ*~ J::".J~ 

+--t-<T0tcbO~c., '!JiJ;zJi', rfc.(7)J::5-e&>0=.c::v~ftf~Lv"o t/~v~::$7(7)~ffli:JJx:JJx: 

:B'(l)~f:,$:ff g=r ,c..:to ,t 0ffl H~Ac:fflH~Bc:(l)if itf*flfj:, 1 O{:.$:ff%.V.J::-e&>0=.c::v~ 

ftf~L<, 2Of;$:ff%.V.J::-e&>0=.c::v~J::".Jftf~Lv "o ~tc, fflH~Ac:;fMH~Bc:(l)ifitf* 

ff ;v~, ffi 1 t /~v ~::$7 Ji (7) ~ffli:JJx:JJx::B-(7)~{;$:ff g=r ( ~ fi:,(7) ~:fL jfJtf*~ ffl v "0 fflif 

,c.fj:, ~~:fLW£f*~~< ~ffli:JJx:JJx::B-(7)~{;$:ffg=r), 5Of*ff%.V.J::-e&>0=.c::v~ftf 

~L<, 7O{;$:ff%.V.J::-e&>0=.c::v~J:: ".J ftf ~L<, 8Of;$:ff %.V.J::-e&>0=.c::v~!l?HC.ftf ~ 

Lv "o :~];:, ~fc.(7)7Jf:ft~;:J::".J:1tbOGh0ffi2t/~v~::$7Ji(7)~:fL-$:b~lO,..,__,5O%-e 

&>".J, ii --=>fflH~Ac:tMH~Bc:(7)-ifitf*ff:v~, ffi2t/~v~::$7Ji(7)~~:fL{;$:f_l(7)5O%.V. 

J::-e&>0=.c::v~ftf ~Lv "o tMH~Afj:, 36~~~c.mjlM!L tffi2t/~v~::$7 }i(l)~:fL~-­

<,'=.c:~c.J::".Jv-yo/ J--?t?✓:tjJ*~36-T0fcbO, tMH~A(7){;$:f_lfj:ffi2t/~v~::$7Ji(7) 

~~:fLf*f_l~c.ML t-YE.V.J::-e&>0=.c::v~~~Lv "o ~tc, fflH~B,j:, 36~1J~'HC.t/~ 

v~::$t~c.{%~~n ---Cv "0ffiMtfk~ll&I&L t~r~L ---C7fkttih~1::l:~-tt0=.c:~c.J::".Jv-y 

o/ l--~?✓:tjJ*~36-L, ~tcffi2t/~v~::$7 Ji (7)~~:fL f*ff:v~tMH~B(l)~i~ ~;: ~ffl 

-e~0fflM7fk(7) S.~c.OO~T0tcb0, fflH~B(7){;$:f_lfj:ffi2t/~v~::$7Ji(7)~~:fLf*ff 

,c.ML t-YE.V.J::-e&>0=.c::v~~~Lv "o tMH~Ac:tMH~Bc:(l)ifitf*ff(l) J::~Nfj:!t~~c. 

~NYE~nt.tv "o 
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[ 0052] - --Ji-. t / ~ v ~ ::$1 <l) rWi illll.P{H;: j3 tt g ~~~ J£tt1fi*<l) ,r{:f.:IF•G-. t / ~ v~ ::$1 <l)~fflt 

pjtpjt:B'<l) ~{*fl g=t ,::jo tt gffl H~ AttM H~ Bt<l)if itf*fl f;t-. 801$:flf % .121- T't"tbg ::_ 

t,f~!{f~L<-. 401$:tl%.121-T't"tbg:=_t;o~J:.~~~Lv "o 

[0053] ffi'2t/~v~::$7ij!H;:~g7 _,,7~f;t,. ffift¥/MHoci1~ 150°CJ2J-J::--e-,. ffi:%~~,~~~L 

tjo".J,. fflMW(~t/~v~::$7!Mm<l)l~H;:~fflTgm~,::ML t~J£--e-tb~ .. ~,::m: 

%11::~*r<l)f~ihm:EE'mlffi ,::jov "t~1!::~7G~:hA:: <v "ffi:%11::~a"J ,::~J£f~b(/) 

--e-tbn ff __ ~~~1 r --e-b ~~~1 r --e-b J:." ";:1~ __ :B-~ ttt~ c (/) ,~tP G~~1 r --e-tbQ =-t 

;o~!{f~L<-. ~JE'~f~c<l),~n~G~~~~1ri1~J:.~~~L<fflv"Gngo 

[0054] J::ffc~~~1r<l)ffli:}Jjt,t,,ff-}<l)~,($:fftltL --Cfi-. ~J;tff-. ~11::~-- SiO -. Al O -. TiO 
2 2 3 2 

~ ; 7 o/ 1 f::jJ Iv:/? A -. 7 o/ 1 [::/" 9 1) A-. ,Jmf ~/" 91) Af ~ c <l) mm tt <l)--{ ::t" ~---J~ ~ ; :/ 9 :::z 

✓ __ ::$1"'-1--z-1:-YFf~c!::'<l):::ft-~~if'~~~; -1:-Y-1:-Yo--r--11--t~c<l):¥i!i±; ,~c;o~~~fGn 

go ::_::_--e,-. J::ffc~~~{t:~fi-. ,r--:::~-y .--(}-,. ~:;<f-7.--(}-,. 7 /~::$7.--(}-,. 7J::<f-9Y-. A7.--(}­

"7-1:::0*1v-. ::<f-91:::''Y-. -y.--(::tJf~c<l)~~~t»RE±l*~W~tcJ;t:=_:h,G<l) Am~f~c't"tb 

0--CbJ:.v"o ~tc-. 4:a;SnO-. 7-;(-.--(Y:?i)A~{!::~(ITO)f~c<l)~ffl'~~it:~; 
2 

::tJ~#Y7"7o/:7,. -!/:;,7-r-11--t~c<l)~*Wt,,tf-};t~c--e--Wtl7Y'~ng~ffl'~,t,tf-r<l)~ 

lm~-. ffi:%~~,~~~Tg,t,,ff-},_ ~J;trf-. J::ffc(/)~~~11::~f~c't"t.BUITQ=-t~;: 

J:.~ffi%~~tt~Rfci±"tc~1r't"tb0--CbJ:.v "o J::ffc(/)~~~11::~<l) g=t't"b-. Alo 
2 3 

-. SiO j3J:.a,r--:::~-y .--(}-;o~#{f ~L<-. 9':f-1) A 7'YF7.--(}-<l),je1::J;:,l:alzg-j-gpkj::(f!H~a~ 
2 

~~J.r.. Tg5<°:iJ*;o~:i't1b rWi v ",r--:::~-y .--(J--;o~tt~,;:~~L<fflv "t>ngo J::ffc,r--:::~-y .--(J--t L 

tfi-. ~1~~~~~ffiU~L~T<-. ffi:%11::~*r<l)tf:~tt,::~~-~-g.;tg.--{::<f-Ytt 

<l)~~~~~t)i;oc't"~gif pjt,r--:::~-y .--(J-- 't"tbg:=_t;o~~G,c~~Lv "o 

[0055] ~tc,. J::ffc~~~~1r(~~;ffi*) tL --Cfi .. ~li:1~9;,(::$1:791v~;,(':f-1v,. ~li:1~9 

7--rvY-. ~li:1~9:?1:::''.;:::.;1.,,,,--.:::y~y-. 7-':f-vY-:?1:::''.;:::.;1.,,,,--.:::y~y:::ft-Jiiff*~li:i~ 

-. ~9-1~F .. ;,(7~YtMH~-- 7:r./~;vtMH~-- ,,--.:::y::f:7''7--:J-~Y-*1vA71v:r'1:::Fffiir 

~f~c<l)~f_i~li:irWJ:B-r~~1-T (tctcL-. tMH~B,::~~Lf~v"b(/)) ~-- ~97°Pl:::0 v 

Y(PP)-. ~97-Jv7;:t-Y,. ~97:790.::::.}--!)Jv,. ~977~F-- ~97t::$t~;v,_ ~1:iJ~tt 

~9-1~Ff~c<l)ffiff~'~rWi:B-r~~1rf~c;o~,Wtl~--e-~Qo ~tc,. :=_;n,G<l)~~~~1r~ 
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mJvt-t-0~~1MJJ~ (JWJ5J--=t-) f:t .. J:tc,wu~O)f~f--rO)m~~-- ~tt<*-- ~~{;$: .. ;tt:m 

~,(;$: < 7 ✓ Y-"-A * m~f;$:.. ~li * m~f*-- :1-o o/ 7 * m~f*.. 7''77 J--;tt: m~f;$:) .. ~ 

;fflijf,$: (J:fcO)ffift¥RH~JWJ5J--=f~~_:'l-=fO)ffi~) '"0&>0--C't>J::1.t 'o 

[0056] 7.-{7~0)%lkc:L tf'i-. -Wtl;z.ff' .. fj(tt,::iliv '%lk'"0&>0--C't>J::< .. toctt-e&>-0--CbJ:: 

lt ';;J~ .. ffi~!mJ.1::0) ,~tPi::>,:t .. toctt0)~_:'l-=f '"0&>0::.c:i6~ttf~Llt 'o flltlk~_:'l-=fO)f\'.;~a"Jf,t 

bO)c:L --c,:t .. tocttO)Al O +fllttt0).r-:::~'"?--{}--f,tci6~~~fi::>n00 
2 3 

[0057] 7-17~0)~_:'[1¥:f'i-. M~O)iJltlAEr~-eiJltlAE~h0~~:1$J~_:'l-=f1¥:-e .. fftl;z.ff' .. ~f~L< 

t'iO. 01 µ m~J: .. J::~~f~L<f'iO. 1 µ m~J:'"0&>0--C-. ~f~L<f'i15 µ m~ r-. J:: 

~~~L<f'i5 µ m~r'"0&>00 

[0058] 7-17~0)~~ SJ'i .. r:kJ!ffiffi~!mll::O)rjJ*~ftiJJ:~-tt0tcbb ,::f'i-. t,r~v~y-0)~ 

mJvtJvt5J'O)~f,$:flq=r ._ 2of;$:fl%~J:c:T00)i6~~f~L< .. 5Of;$:fl%~J:c:T00)i6~ 

J::~~~Llt'o ~tc .. t/~v~y-~;:;}3,t01MJJ~A+WJJ~BO)~~ S.~~*L --C1/i7o/r­

y-""1)✓tr~tt~~1H~T0fcbb ,::f:t .. t/~v~y-O)~mJvtJvt5J-g=r ,:::r-3,t07-17~0)~ 

~ S.t'i .. 8Of;$:fl%~ r,::;fiilmU-t-0::.c:i6~~f~Llt 'o 

[0059] 7-17~~3=.{;$:c:L --C~trm2t/~v~Y-m~U'i-. ~fcO)~~tt~+ J:fcO);f:MJJ~A 

.. tMJJ~B .. -tO)ftl!O)~JJo~_:'[-=ft.tc~~~~-tt0::.c:'t> -e~0i1~ .. J:fcO)iffl~ .. m2t/~ 

v~Y-mf:t.±,::1E${ffiO)ffi~~lmll::T0t/~V~?7c:L--CO)**O)~tilg~~*T0 

tcbOO)b0)'"0&>~ .. ffi2t/~v~y-m g=r 0)7 -{7~0)~~ S.i6~:Pf.tv 'c: .. ::_O)~~~~ 

*T00)i6~m_fflH;:t,t00 -tO)fcbb .. ffi2t/~v~Y-m g=r ~;:;}3,t07-17~0)~~ S.f'i 

.. ~~%5J-:a (~fc0)$::fLW£f;$:~ ffllt '0ffi~,::f:t .. $::fLif£f;$:~~lt 'fc~~% 

5J-S.) O)~f,$:flq=r ._ 5Of;$:fl%~J:'"0&>0::.c:i6~~f~L< .. 7O{;$:fl%~J:'"0&>0::.c:i6~ 

J::~~~L< .. 8Of;$:fl%~J:'"0&>0::.c:i1~:~J;:~f~Llt'o 

[0060] *3B~O)t/~v~Y--et'i-. ffil t/~v~Y-m:r-3J::Vffi2t/~v~?'mO)d;'f.t<c:'t>-

-Jj ,::tBtlk~_:'l-=f ~~~~ -tt 00 ffi2t /~v~y-m i1~toclk~_:'l-=f ~~~T 0ffi~ ,:: f'i .. AA 

~O)iffl~ .. toclk~_:'l-=fn~ffi2t/~v~y-m ,::~07-17~~~P-0::.c:i1~-e~00 

[0061] flltlk~_:'l-=f0)%~c:L --Cf'i-. 7A~7l--.f::t.i6~2------1OO'"0&>0::.c:i6~~f~L< .. J::~~f~L< 

t'i5~J: .. ~b~f~L<f'ilO~J:'"0&>0--C._ ~tc .. 5O~r'"0&>0::.c:i6~J::~~~Llt'o ~ 

tc-. ~_:'[ -=f 0) ~toc im O) ffe= $Eli-Ji ftiJ ffe= ~ c: ffi$m-Jf [ti] ffe= ~ 0) .f::t. ( ffe= $Eli-Ji [ti] ffe= ~ / ffi$m-Jj [ti] ffe= 
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~) 0)-5¥-~{@]'i, 3.121-T, J::'JtH·*L< f'i2.121-T---C-, H;:;ili:i., "{lf[---C-&>0=.c::v~~*L,,1, "o 

coo62J f1ztti1-=t-,=:toit0J:fcO)SJZtlzoo0)*$m:17fPJ*~c:ffi$m:17fPJ*~O)JtO)SJZ~flf[f'i, 

-Wtl ;;t ff', jf§:~~ m: -=t-mH~l&- ( SEM) ,;:J:: 'J ffl~ L tc OOi {~ ~ OOi ~MtfrT 0=. c: ,;: J:: 'J ;it 

~0=.c::v~---C-~00 :~];:, tlzttf\1-=f,;::to,t0l:fc0)7.A~:7r-Jtb, SEM,;:J::'Jffl~L, 

tc00i~~00i~Mtfrr0=.c:,=J::'J;it~0=.c::v~---c-~00 

[0063] *fc, tlltttf\1-=f-0)-5¥-~f\11¥:c:L -Cf'i, t/~v~3tO)J~L,1f.J::'J1J"~'ttt,ff'J::<, -:17, 

t/~v~3tO)J~LlJ.O)l/l00.l21-l:c:T00):v~~*Lv"o J::'Jll-f*B"J';:f-;t, M~O)iJ{tlJE 

¥:ft---C-i,f{tlJE~n0~-¥~f\1-=f1¥:---C-, -Wtlx.f'f', ~*L<f'iO. 01 µ m.121-l:, J::'Jft=f*L<f'i 

o. 1 µ m.121-l:---C-&>0-C, ft=f*L< f'i15 µ m.121-T, J::'Jft=f*L<f'i5 µ m.121-T---C-&>00 

[0064] t/~v~37g=r---c-O)tlzttf\1-=fO)f¥:(£%~f'i, -5¥-flltoo:v~t/~v~370)oo,=ML -C~-5¥-

1-r---C-&>0=.c::v~ft=f*L<, J::'JJl.f.$:a"J,=f'i, t/~v~?70)*oollif91~=:to,t0f1ztti1-=t­

,=~1., "-C, -tO)SJZfllttm c:t/~v~370)im c:O)SJZ~ftJ oc:v~30° .121-T---C-&>0=.c::v~ft=f * 

L<, i&b~*L<f'i, ~!~-5¥-~ftJOC:6~0° , -t-t~:b~, t/~v~3tO)*oolli{91,;:;to,t 

0itlzttf\1-=f-O)SJZitlzoo:v~, t/~v~310)oo,=ML -C-5¥-1-r---C-&>0=.c:---c-&>00 =.=.-ei., "5 r 

*oolli{9J J c:f'i, '"E/~v~?70)*imiP':>~f.$:)]J,7J.,;:ML, -C:t3J::-t10%0){mlffl~mr 

0 flztt;fft-=f-O):(¥:(£%~:v~l:fcO)J::5t~fflit,=f'i, ffl~*oo'=tfrttlT0!J7?AT-✓F 

7~r-~ffl~*imO)fi§'~jfO)~~,;:J::'JrkJ:€f~ffi~:v~1::.C00)~J::'JtJJ*B"J';:~<--=.c: 

:v~---C-~00 

[0065] tlltttf\1-=fO)f,flfc:L--o'i, itlztt0)7--f7~0)Jl.f,$:,Wtlc:L-C J:---C--Wtl~Ltc~~f,\&f\1-=f 

(f-t*a"J,;:f-;t, fJzttO)Al O ~flzttO)~~--y~J-.t~c) O)ft!H=, inff~illloc:v~150°C.121-
2 3 

J:O)tMJJ~t-ff-}t~ c:-~ ffl v "0=.c:t, -e~ 00 tlzttf\1-=fO)ff/fJJx:t-ff-tf'i, 2fi.121-J:~1Jt-ffl T 

0=.c:t,---C-~00 

[0066] ffil '"E/~v~3t)i;toJ::Vffi2t/~v~3t)iO)j;-t~<c:'t>-:1J,;:fjzttf\1-=f-~'3°~~-tt 

0=.c:,;:J::05ZYJ*~ J::'J~5ZJJ~;:96w~-tt0tc~ ,;:f-;t, tlzttf\1-=f-0)13°~ SJ'i, tr::v~ 

:?'O)~ff/fJJx:JJx:0-0)~f,$:flg=r (tctcL, ~fc0)$-::fLlf£f.$:~ fflv "0ffl1t,;:f-;t, $-:fLlr 

£f,$:~~v "fc~fflf µJc:µJc:5tO)~f,$:f_l g=r) , 25 %.121-1:---C-&>0=.c::v~ft=f *L<, 40%.121-1: 

---C-&>0=.c::v~J::'Jft=f*L<, 70%.121-1:---C-&>0=.c::v~:J!];:ft=f*Lv "o 

[0067] flltttf\1-=ff'i, ffi2t/~v~37 Ji ,='3°~~-tt0=.c::v~J::'Jft=f*L<, ffi2t/~v~37Ji ~= 
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:tov "'t-.. 7-1'7~:a:-tBt~fl~--1'~T-5=.~i6~]!~;:tff-~Lv "o 

[0068] *3e~O)t/~v~::$q;:~,'5ffil t/~v~::$tflj;t3J::Vffi2t/~V~::$tflj ~;:fi-.. t/~V 

~::$70)%~:tcY'.£•11:0)~*t~cO)fc'liJ~;:~ffi/",1::,,,,!1''~:a:-a~~-tt-5=.~i6~!if~L<-.. 

-jJO)'J.J--C-bJ::v "i1~-.. -th-t':h,O)flj ~;:-a~~-tt-5=.~i6~tff-~Lv "o ~ffi/{,1::,,,::$f ~~L 

tfi-.. EV A (W'fl'iefft:'';::.;vS:L~O)~m1Ji{ft.i6~20,...._,35-=E-1v%0)b0))-.. :r.'f-v::,,,-:r.'f-

1VT :7!)v~J-,:3l=m,:,ft-{is: (EEA) t~cO):r.'f-v::,,,-7 :7!JJv~:3l=11l-ft-{is: __ 7o/**:::fA 

-.. ATV✓7 ::$7:}:r.::,,,::::tA (SBR)-.. jJ;v#::\=-1/,;('T JvtJvP~ _:::z_ (CMC)-.. 1::FP::\=-1/:L 

'1-JvtJvo~ _:::z_ (HEC)-.. ~!)1::'';::.;J...,7 Jv:::z~ Jv (PV A)-.. ~!)l::'';::.;J...,7"77~ Jv (PVB 

) -.. ~!Jr:'';::.;vr:0 o!JF::,,, (PVP)-.. ~;fflij7 :7!J 1v1MH~-.. ~!Ji)v::$7::,,,-.. :r.~::\=-1/WH~t~ci6~ 

~~·f t):h,,'5 i6~-.. ti:~~;:-.. 150°CW-J:: 0) ffift¥1Mlilloc:a:-~T-'5 ffift~•l1:0)/{,1::,,, ::$7" ~ i6~tff-~L< 

ffl v "t):h,00 ~ffi/ {,1::,,, ,!/'' ~ f'i-.. J:: ic 1Jtl 7T-0) b 0) :a: 1 f.i 1Ji1!k-C-ffl v "-Cb J:: < -.. 2f.ifl-J:: 

:a:-{JFfflL tbJ::v "o 

[0069] J::ic,Wtl7T-O)~ffi/{,1::,,,::$f"~O) g=r-C-b-.. EVA-. X.'TV✓- 7 :7!JJv~:3l=11l-ft-{is: __ 7o/ 

**:::fA-.. SBRf~ cO)*ljij(fiO) r,eb lt v{,1::,,,::$f'-~t6~tff-~Llt "0 =.O)J::5t~*!jij(•l1:0) r,sb lt" 

~ffi/{,1::,,,::$f"~O)J!_ {is:{Jtl~L tf'i-.. _-=::*7':=z.~✓~!)Jr~jJJv,t±O)EVA":r./{7vo/:7 

A1/!J~;("-.. S *.:::z..;::.jJ~,t±O)EVA-.. _-=::*7':=z.~✓~!)Jr~jJJv,t±O):r.'f-v::,,,-7 :7 

!)Jv~:3l=11l-ft-{;;fs:":r./{7vo/:7A-EEA1/!J~;("-.. S *.:::z..;::.jJ~,t±O)EEA-.. ::$f ,1:;\=-::,,, 

IJi-t±0)7o/*:::fA ",!1'',1:r.Jv7To/:7A 1/!J ~ ;("-..JSR-t±O)SBR"TRD-2001 "-.. 

S *tT✓,t±O)SBR"BM -400B"f~c:'i6~cb-'50 

[0010J J:: fcO)~ffi/{,1::,,, ,!1''~:a:-~ffl T-5~-ft- ~;:f'i-.. ~ icT-5 t/~v~::$7:ffeJJx:ffl O)*-.[JJx:!fefa 

O)m~,;:mm~-tt QZP-.. ~td'i5:t~~-tttc:r. '? /V1/3 ::,,,O):ffe~-C-ffl V "hff'J::v "o 

[0011J ~tc-.. t/~v~::$70)%~:tcY'.£•11:~*~'11::a:-~*T-5tc'/iJ ~;:-- M!G~~!fefot~c:a:7-1'7 

~~fflH~A-.. fflH~B~r!E.:(:E~-tttbJ::v "o M!G~~!fefo~L tf'i-.. ffii1~ilillOCi6~150°CW-J:: 

-ecb-0-c __ ffl'A~~tt:a:-~L -c:to'J-.. ffl'A1t:1Fa"J~;::tcY'.£-e-.. ]!~;: rtc~;:iiJ£-t--5ffl 

mz-et~ __ t /~v~::$t~m0) ~ ~;: ~ffl -t-0m~ ~;: :tcY'.E-ecbnff'-.. tt~ ~;:ttJt ~;: mu ~lH'i 

f~v "o *~~--C-lt "? 1M!Gff-'l~!fefaJ ~f'i-.. /A-"':7Ht, [~,RjJ~O)~~/ ~R--JJ~ ~;: 

00:~T-5--JJ~O)rjij (@[~)] i6~4fJJ::O)bO):a:-;i':~L t:to'J-.. 7A-"':7Ht,f'ilOfJJ::-C­

cb-5=.~i6~~f ~Lv "o 
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[ 0012J -~~~ 0) ~ f$:1¥J tJ>f'lt Jvtt~f--h!:: L --n'i.. fft~:. ff .. t 1v o ~ A:to J:: V-t O) ~Jvt f$: [1J 

Jv~q:-:/;,("TJvtJvP~A (CMC)-. l::FPq:-:/7°Pl::0 Jvt/vP~A (HPC) fc(c]-. ~!) 

;d-v7--{/"[~!J7°Pl::0 v/" (PP)" 7°Pl::0 v/"O)~_m:--g-.,(;$:fc(c]" ~!}::LAT Jv[~!J ::r.7 

V✓TV73'v~J-,. (PET)-. ~!)::r.7v/"T73'v~J-,. (PEN)-. ~!J7,,TV✓TV7:?1v 

~J-,. (PBT) fc(c:']-. ~!J7 ::7!.Jo.:=.J-,.!J;v (PAN)-. ~!J77~F .. ~!J7~F-1~F .. ~!J-1~F 

tc(cO)fflH~ ;jj7A-.71v~-r .. -S.:1v::::z.:=.7 .. :/!J1Jfc(c:'O)~~~fr:~ ;tc(c~~~f'-'5=. 

~;oot-z:~-. =.:n,GO)mJvc:t~f--t~2fi£/.J::fJf:fflL t•~~~~mJvtL --CbJ::v "o ~tc ... 

~~~,'i .. £-~~;:r,tc--c-. *fi~JJOforlL 1Jtl~ff .. -~~~;oot;fMH~-z:;b,'5~--g-.~;:f-;t~ 

fr:lm 11:forlJfc( c~-a-~L --Cv "tbm:btc(v "o 

[0073] ~tc .. *~~O)t/~v~3'-z:f'i .. J::~c~~/~-1✓?"-~~;:J::".J7--17~~ufilJET-'5~--g-. 

,'i .. ffi2t/~v~3')1i;oot .. t/~v~:?10)£,t;~~L t;b-'5fflOCf'i~~T-'5tc6b .. t/~v~ 

3' ~-,fli~-{;$:fl::T-'5~--g-. ~;: ''i-tO) I& ".)fl?l v "'~f'i~ ,:Icr1==1~IIH;:fj:fc(Gfc(v '\jot .. 1.!Rft 

~~Lt fflv "fc~--g-.O)J&".Jfl?lv "i1:~IPJJ::~i:t-'5tc6b ,;:f-;t .. 1!kftLtc$::ftW£f,$:~£ 

t~ ~Lt fflv "0=.~;oot~~Lv "o $::ft1(£f$:f'i-. J::~i:.0)-~~~;oot.:fff-. 7F.:fff (l~ 

~-a-t?) fc(cO):/~J--.~~~~Jvc:L --Cfc(0imf~Mllaoc;o'tl50°C£/.J::O)b0)-Z:;b'? .. m~ 
0)7F.:ffffc( c~$:fL1(£,f$:~ L --C ffl v "0=.~;oot-z:~ 0 0 =. O)~~O)t/~v~3'-z:f'i-. 

$::ft1(£,f$:0)~~17'1 ~;:7---f7~~fflH~A .. fflH~BO)~~_:'Ir~-a~~-tt-'5=.~;o'tflf~L 

v "o ~tc .. $::ft1(£f$:~ .. 7.--f7~~;fMH~A .. fflH~BO)~~_:'lr~~~f;i~-tt-'5tc6b-. AA 

JZB:0)~~/~-1/" ?"-~~ ffl v "0=.~b '"t:~ 00 

[0074] ~tc .. *~~O)t/~v~3t,;:~,'6ffil t/~v~3'Jli:t3J::V/~td'iffi2t/~v~3' 

Jli~ffl,fli~-f$:f!::~i:tT~;:J!kft~~L tt&5~--g-.,;:f-;t .. $::ftW£f,$:~fflv "0=.~-e~tl 

Jjt;o'tftiL-. J::'?l&'?fl?lv "t0't?f¥£~fc(,'60)-Z:~~Lv "o 

coo1sJ $:fLW£f$:O) rwt~'~J f'i .. ~fr:tc(c,;:J::0.'.%Wa"Jtc(-tr*~fr:;oot1::ctc(v "=-~~;m 

~L .. M*~O)ffe:~O)~fr: .. --t-tc(;bl:) .. $:fL1f£f$:~;:;tott "tf'i-. §[rlffi. '"t:O)ffe:~ ~;:xt 

T01Jx~O)t1J--g-. (Jjx~~) ;o't5%£/. r~*lMT0=-~0)'"t:~0J::~JHllaoc (ffitt~rlffi.oc) ;o't 

1/fo/l---~17/"11ffi.OCJ::'?b+:$t~;:r,ebv"il~NiP-Z:ffi~tt~~1iffiT-'5o 1/fo/l---:?7,,17/"~0) 

ffl~ft:'F*rO)~~tt~rWJ6b-'5tc6b ~;: .. $::ft1f£f$:f'i-. :/.:Yo/ l---~17/"11ffi.OCJ::'?b20 
0c£J.J::rWiv"ffi~rlffi.oc~~-t-0=.~;oot~~L< .. J::'?~f,$:a"J~;:f-;t .. $:fLW£f$:O)inff~rlffi. 
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OCfi-.. 150°C.V.J::: -C-Jb6::.c:;o~ttf ~L<-.. l 80°C.V.J:::-C-Jb0::.c:;o~J:: VJ tl=f ~Lv \o ffii1~illl 

oc 0) J::: ~J:Hi!t'lf ,;:-_ ~lHE~nt.t v \0 

[0076] $:fLW£f$:fi, 1MJJ~A:toJ::V/~fdj:,fMJJ~B~±f;;fs:c:-t6ffil t/~v~3tij/H;:-.fflv\ 

6::.c:b-C-~6L, 7 _,,7~~.±f$:c:L-C-atfffi2t/~v~37JiH;:-.fflv\6::.c:b-C-~6o ~ 

tc, ffil t/~v~37~c:ffi2t/~v~37~0)fitiJ.tf,;:-.$:fLW£f$:~fflv \6::.c:b-C-~60 

-{-O)fflif-.. ffil t/~v~37~c:ffi2t/~v~37~c:;o~, 1---::)0)$:fLW£f$:~*~L-C­

f$:1tL -Cv\-CbJ::<, ffil t/~v~37~, ffi2t/~v~37~::=-c:,;:-.);lrJO)$:fLW£f$:~~ 

L -Cv \-CbJ::v \0 

[0077] $:fLW£f$:~fflv \-Ct/~v~371>f1'P>GT6ffliff;:-.,j:, fflJJ~A, tMJJ~B, 7 _,,7~;to 

J:: Vtlst~~-1 r t.t c 0)~$~f dj:-tf~ ;o~-.. $:fLW £,(;$:0) ~ ~ ~ ~;:-.;(¥;(£-t 6 * ~ c:-t 

6::.c:;o~ttf~Lv \o ;:.O)J::5f.t*~c:T6::.c:-c--.. tMJJ~A, tMJJ~B, 7 _,,7~;toJ::Vt&~~_1 

rt.t c O)f-pffl ~ J:: VJ~5<":1Jf;:-.~#~ii" 6::.c:;o~-C-~ 60 

[0078] -~~~ ( $:fLW£f$:~fflf P>GT 6•~~~, -{-O){llO)•~~~~-atf) 0) ~®Hj: 

-.. t/~v~370)nJ.7J-.V. T-C-aon,'iJ::v \;o~, fftl;{J'i, o. 01,..,..,,5 µ m-C-Jb6::.c:;o~t(=f~L 

v\o ~;o~x~-t~'6c:, -~~~~±0)~.7J-ifv\;o~~JE-t6teth, f9tl;{J';f1/~t-~ 

~~*P>GL -C$:fLW£f$:~fflf P>GT0fflif ~;:-_, -{-0)5:ioc;o~,J-~<t.t0 t!&VJ:t&v \;o~!E 

Mlc:f.t0=.c:;o~Jb60 ~tc, ~;o~,J-~-t~'6c:, t/~v~3tO)~~;o~1J,~<t.tVJ-t~'-c, ~ 

;t-::,,,~~•1'1:;o~,f.lf TT 6f!Ji fPJ f ;:-.Jb VJ -.. Jt~1t ~*r O)~ ~!r'lffi ~{.If T ~ ii"-CL ~ 5 ::.c: 

;o~ab0o 

[0079] *~~O)t/~v~37,=:rott6•~~~0)-a~ J;Jj:, ~fflf}Jx;}Jx;~O)~f:;$:flr:p, fjiJ;t 

i'i, 10f$:f.l%.V.J:::, J::VJ.ttf~L< fj:20f$:f.l%.V.J:::-C-Jb0-C-.. 90f$:f.l%.V. T-.. J::VJtl=f~ 

L< ,j:sof$:f.l%.V. T-C-ao6::.c:;ot~~Lv \0 t/~v~37g=r-c-0)•*1~~0)#1±~~ 

,j:, f9tl:t,'i, *$Eli (*R.7JfPJO)$m) 0), t/~v~37wH=M-t6ftloc;o~~:1$J-C-30° ff. 

T-C-ao6::.c:;o~t{=f~L<-.. 20° M T-C-ao6::.c:;o~J::VJ.ttf ~Lv \0 

[0080] ~tc, -~~~~$:fLW£f$:c:L -Cfflv \6ffliff;:-.,j:, $:fLW£f;;fs:O) di6'J6t1Jif;o~, 

t/~v~37 O)~fflj)Jx;)Jx;~O)~{;;fs:ff tp-.. 1 0f;;fs:fl%.V.l::90f$:f_l%.V. T c:f.t6J::5 ~=-­

{ll0))3x;~O)-a~£~M-T60)~m~Ll ~ 

[0081] ffi'A1t~*rf;:-.;tott6ffi~!m1r.t::JJ*~ J::VJ rWJ6'J, t/~v~370)5:iOC~1it*L -C!&VJ 
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~v 'vl1:~ ~ftH;::'j-,'51ffl,,~ir"G, *JeaJ:lO)t/~v~3tO)}]J.:JJ.fj:, 3 µ m,!;!.J::-eb-'5=.c: 

il~ft=f~L<, 5 µ m.!;l.l::--C-6b-'5=.c:ii~J:: ~ft=f ~Lv 'o ft!!jJ, ffi:%11::~*--1'0)x.;t1v::¥~ 

W oc~ J::~ rWi~-'5#L~:o:-.Gfj:, *JeaJ:l O)t/~v~370)}]J.7J.fj:, 30 µ mW. r--C-6b-'5=.c: 

il~ft=f~L<, 20 µ mW. r--C-6b-'5=.c:il~J:: ~ft=f ~Lv 'o 

[0082] ~tc, ffil t/~v~37mO)}]J.7J.fj:, ft=f~L<fj:1 µ m.!;l.l::, J::~ft=f~L<fj:3 µ m.!;l.l:: 

--C-6b0-C, ~~L< fj:15 µ mW. r, J::~ft=f~L<fj:10 µ mW. r--C-6b-'5o .::CL -C, ffi2t 

/~v~3tmO)}]J.7J.fj:, ft=f~L< fj:2 µ m.!;l.l::, J::~~~L< fj:4 µ m.!;l.l::--C-6b0 -C, ft=f ~ 

L< fj:30 µ mW. r, J::~~~L< fj:20 µ mW. r--C-6b-'5o 

[0083] ~tc, *Jel3J:lO)t/~v~:?70)~::fL$c:L -Cfj:, ffljWffltO)*Wlcm~,W{[*L -C-1.T/"~ 

[0084] 

irm·l1:~ ~~~;::'j-,'5fc~~;::, ~~Ltd:kffi--C-, 15%.!;!.l::--C-6b-'5=.c:il~ft=f~L<, 20%.!;!. 

l::--C-6b-'5=.c:il~J::~ft=f~Lv 'o ---Ji, t/~v~375iOC0)1!{[*c:Ntmffi~O)~J!::0)1ffi,,~ 

;o:-.G, *Jel3J:lO)t/~v~3tO)~:fL$fj:, ~f~Ltc~ffi--C-, 70%.!;!. r--C-6b-'5=.c:il~~~ 

L<, 60%fl.r--C-6b-'5=.c:il~J::~~~Lv"o t/~v~:?70)~:fL$:P(%) fj:, t/~v~3t 

0) }]J.:JJ., tmff!6b tc ~ O)ji S., mn\,J,Jt ~O) W oc:o :-.G, rte ( 1 o) :ct~ ffl v , -c ~ n\G~H;:: 

-'JV 'C O)~fl]~;:jt~,'5=.c: ~;::J:: ~gfjf--C,~ 0o 

P=l00-(.Ea/ p )X (m/t) 
i i 

(10) 

: '"E/~v~?70)$1fttmff!6btc~O)jf S. (g/ cm2
)" t: '"E/~v~?70)j]J.7J. (cm)--C-6b-'5o 

[0085] ~tc, l::lc:i:t (10) ~;:::Jolt ,-c, m~ffi2t/~v~:?7 m0)$1fttmff!6btc ~O)jf S. (g/ c 

m 2
) c:L, t~ffi2t/~v~37mO)}]J.7J. (cm) c:-t--'5=.c:--c-, 1::ic:i:t (10) ~fflv ,tffi2t 

/~v~3tmO)~::fL$: P (%) ~;:1t~-'5=.c:'t>--C-~-'5o =.0)1Jftd;::J::~;:Jt~Gh-'5ffi2t/~ 

v~37mO)~::fL$fj:, M:®O):tffi~ .. 10------so%--C-6b0=.c:il~ft=f~Lv 'o 

[0086] fMH~B~.%tft/~v~37--C-fj:, ffi:%11::~*f'O)*Ji.7J.ftt1& ~;:::Jolt ,-c, WH~Bil~ffl 

fWi,8t~~Il:£L tMei~L .. t/~v~370)~:fL$il~~d>'~rL t't>r1=1~fflfj:f~<-- t/~v~ 

37 O)~ :fL $ ii~ 1 o % W. l::--C-6bh f:f ft=f ffi--C-6b-'5o 

[0087] ~tc, *Jel3J:lO)t/~v~:?7fj:, JIS P 811 7~;::~mLtc--JJ$--C-fib:h,, 0. 879g/ 

mm20)£Ehr--C-100mLO)~%il~~~~irmT-'5fJ;~--C-7F~h-'5jJ~ v~filiil~ .. 10 

------300sec--C-6b-'5=.c:il~~~Lv"o ~%0Cil~::k~T~'-'5c:, -1-T/"~irmttil~,J-,,~<f~~--
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ftt!jj, 1J,~--t-~'0t, t/~v~?10)5!octi~1J,~<t.t0:=.b6~&>00 ~G,;:, t/~v~?"O) 

5!0CtL-Cfi, W:~lmm0).:::.~F1v~J'l'n1 "fc~~W1JL5!0C-C-50gf}.l::-C-&>-'5::.tti~ 

~~Lv "o iJ::.tr~-'5~~WUL5!0Cti~1J,~T~'0t, !J '7? AO)-r-✓F7--{l--fffi~ ti~~.1:Ltc 

~1t,;:, t/~v~?"O)~~~n,;:J::-'5ffi~ti~~.1:T-'5~itti~&>-'5o 

[0088J *~~O)t/~v~?10)1/-Yo/l--?1''1)✓tt~ttfi, f~U~:J:f, **fflMi,0tO)~#r,cBv" 

-c, ffi%1t:~*-r0) Nif~~mO)rli!oc~1r:~;:J::~>lt~-'5::.tti~-c-~-'5o ~i,$:1¥J ,;:r;t, ffl 

%1!::~*r~tsrllaffig=r ,;:~ffiL, rli!oc~~rli! (25°c) ti::.G-m:'.)j'1 °CO)t1J1t-c-1::~~ 

-tt, ffl%1t~*rO)Nif~~m:ti~1::~-t-0rli!oc~>1<~0=-t-c-atuJE-t-0=.tti~PJtl3-c­

&>00 =-O)~it, 15o°C,;::ro,t-'5ffl%1t:~*rO)N~~m:rt, ~rli! (25°c) 0)5f:tf fl. 

J::: -C-&>-'5::. tti~ ttf ~ L< , 1 Oftf 0.1:: -C-&>-'5::. t ti~ :J!];: t{=f ~ L v "o J::: ~B N ~~m 0) J::: ~It 

fi!f~~;:~JtJE~:h,f,tlt "0 

[0089] *~~O)t/~v~?"f'i, 1¾:*0)PE~~::fLW7-1 JvA-C-ffiffflt~:h,-'5t/~v~?7 tf'i 

~t.t~, 5iv"r,tJJ~ti::.,t-'5:=.tt.t<~mT-'5::.tti~PJ1i'3-C-&>-'5tc~, ~m~O)~~r,tJJ 

ti~~c=f.tv '\iJ::.~fd'i~<t.t<' ffi2t/~v~?7 ~O):(¥ffbtl=1~0-C' ~HlxffiL .. lt "ffiffflG 

tt.t0-Cv "00 JJO?t.-C, MJzB:O)~::fLW~i,$:~ffiv "-CffifffltLtct/~v~?"-C-f'i, ~::fLW 

~i,$:ti~*Wa"J f;:~~'J!HlxffiLt.tv "fc~, J::~~Jfxffiti~;f!ilfffU~h-'5o ::.O)J::5 ';:*~~ 

O)t/~v~?"f'i, ~m7J$0)00iJ::.Gih ~rli! Tf;::ro~t-'5ffl%1t:~*rO)~~tt~J::: 

~ IZl-'5::. t ti~ -c-~ -'5 o 

[0090] ::_O)J::5t.t*~~O)t/~V~?"-C-f'i, J:::~i:.O)~fflffflt~~fflT-'5::.tf;:J::0-C, 150°C 

-C-O)~Jfxffi$~1 %0. T t--t-0=.tti~-c-~00 rt.t:b1:), ffi%1t:~*rO)P'Jif~ti~150 

°Cffloc~;:t,t0 -Clh t/~v~?70)Jfxffiti~~c: .1:.t:-f.tv "fc~, IE~,flffiO)~~!IH;:J::-'5ffi~ 

~~1.r. --t-0=.tti~-c-~, ~rli! -C-O)ffl%1t~*-rO)~~tt~~ ~0=.tti~-c-~00 ~lfx 

~iPl~O)r~Hfllif'i!f~,;:~JtJE~:h,f\ O%f;:ili:~thf:fili:v "f:fc:t{=f~Lv "o *~*IBi'f-C-v" 

5t/~v~?",;::to,t-'5 f 150°CO)~Jfxffi$ J tf'i, t/~v~?"~tsrllaffi~;:A:h,, rli!OC~ 

150°C~-C-J:::~~it-C30'.)j'jjj(ff1Ltc~,;:J&~ l:HL-C' tsrllaffif;:Ah01WO)t/~v~ 

?"O)-tt:fttlt.~T-'5::.t-c->Jt~Gh-'5-t$0)~pt1J1t~Ef '.)j'$-C-~Ltcb0)-C-&>00 

[0091] *~~O)t/~v~?"O)~m77¥:fttL -Cf'i, 17iJ?t.ff', T~i:.O) (a)""' (d) 0)7:Jt:ft~~ffl 

-C-~00 ~m77$(a) f'i, ~::fLW~i,$:~;:, 1MH~A:toJ::V/~td'ifflH~B~-a~T0ffi 
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1 trq/~:7 ~%JJx:J=i=U1=1.JJx:~ (A7!J~t~c0)1,0D!:k*JiJJx:~t~c)" ~t;:-J;tinftJMliocil~1 

so0c£JJ::0)7,-{7~~~~r,5ffi2t/~v~:7~%JJx:J!UJ=LJJx:~ (A7!J~t~c0)1-0ttt 

*Jlpjt~t~c) ~~:;fffLtc~,_ fflJEO)iliOC'"0~i*L" -t:O)~{illjjO)*Jlpjt~~~:;fffL -C 

tPGmJE O)flioc-e ~i*r ,5~mJ5"r* -e~,50 ;:_ O)fflif O) $:R/ff £f*t L -c r;1:" ~,t;1s: 

B"J ,c f'i" J:: icfftl~O)~t;tf-r~fff JJx:JJx:5;Hc ~tr•;r,ttt~ O)p t~< tb 1 lii'"0fff JJx:~ :h, 

,5-:;fff~" ;:_tt,G•att~lm±il~~;JJ-if0tcfffm~~T,5~-:;ffft~c0)$:fLlr'S/~ 

}-f~cil~~~fG:h,,50 J::'J~,(;$:B"J,c,';l:,_ ~" pp~-:;fij ,_ ~!}X.AT Jv~-:;fff (PET~­

:;fij" PEN~-:;fij" PBT~-:;ffff~cL PAN~-:;ffft~,!:'O)~-:;fffil~{ftl~'"0~,'50 

[0092] ffil t/~v~:7~%JJx:J'!:UJiJJx:~'j:" ffl,IJ~A:tc>J::u/~td'iffl,IJ~B(,Wtl;;tff,_ ~~_:'Ir 

ttO)b 0)) O){i!!" £,:iiqcr,tc -c" 7 ,,-(7~ (fllttt~1 r tr ,5;:_tb -e~ ,50 L ~ffi/~---r✓ 

:!,t"~t~c~~~L,_ ;:_tt,G~mm;(0-~frJ.!;~~tf,_ fl-rlmCo) ~c0'~~--tl:-fcb0)'"0~ 

,50 t~:tc>,_ ~ffi/~--f✓~r~,c---=>v \-c,'imm;,cmM~-tt,5;:_tb -e~,50 ffil t/~v~:!,t 

~%JJx:JtUliJJx:~~cfflv \G:h,,5mm;,'i,_ ffl,IJ~A ~ffl,IJ~B,_ 7,-{7~t~c~~-,c5t~ 

-e~" ~tc,_ ~ffi/~---r✓~~~~-,cmM~td'i0'~'"0~,5b0)'"0~:h,ffJ::v \ii~,_ 17iJ 

3t.rf,_ J--1v::r./"t~,!:'O)jr-ffi:~wHl::Jk*" y-J--7eF077/"t~c0)77/"~iL ;J-<f-1v::r.<f-

1v&-J--✓" ;J-<f-Jv--{Y7"<f-1v&-l--/"f~c0)-7}--/"ffif~c" -~,c~ffimm;il~t{fjfHcfflv \ 

G:h,,50 ;:_tt,GO)mm;~c,_ JF.OO~JJ~ffiU1$T,5 §I S'9'"0" 71v:::z~ 1v (::r.<f-v/":3/!J:::z~ 

Jv,_ 7"oe0 v/"Y!J:::z~1vf~c)" ~td'i,_ -l:-/;/-7Jv7ty-~}--f~cO)~f_m7Pe0 v/"T 

~~--iF*Y!J:::z~1v::r.~71vt~c~@1LmJJoL -CbJ::v \o ~tc,_ ~ffi/~--f✓!f-~ii~Jk 

m-t~-e~,5fflif ,_ X."?/V1/3✓tL-C~fflT,5fflift~c-e,'i,_ Jk~mm;tL -CbJ::<,_ ;:_ 

O)~HCb 71v:::z~1vffi (;J-<f-1v71v:::z~1v" ::r.<f-1v71v:::z~ 1v" --iY7°oe°1v71v:::z~ 

1v,_ ::r.<f-v/"Y!J:::z~1vt~c) ~@1r:JJo3t. -CJf.OO~JJ~ffiU1$r,5;:_tb -e~,50 

[0093] ffi2t/~v~:7~%JJx:ffl*JiJJx:~''i" 7,,-(7~ (fllttt~1rtr,5;:_tb -e~,5) O){ill,_ £, 

~ ,cr,tc tfflJJ~A ~fflJJ~B < -Wtl 3t. ff" ~~_:1r r ttO)bO)) " ~ffi/~---r✓ !f'~ t~ c~~L 

" ;:_tt,G~mm;~c0'~~-tttcb0)'"0~,5o mm;,c,'i,_ ffil t/~v~:7~%JJx:ffl*JiJJx:~ 

fflO)bO)tL-Cfftl~Ltc~fimfrJ.ttlmCbO)~fflv\,5;:_ti/~'"0~,_ ~tc,_@1r9f.tm~JJ 

~ffiU1$T,5JJx:0-tL-Cffil t/~v~:7~%JJx:ffl*JiJJx:~~COOL -Cfftl~LtcJ::fcO)~f_m 

JJx:0-~JJO;;t -CbJ::v \0 
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[ 0094] ffi 1 t ,,,.-q.,, ~7' ~ W JvGJ'tUJ=I.JvG~ :to J:: Vffi 2t ,,,.~v ~ 7' ~ W JvGJtUl=LJvG~ fi-.. ffl H~ A, 

fflH~B, 7 ~7~;toJ::V~ffif~-1/'::$f'~~-@;-tfufil%0'-@;-S.~, fJiJ;tfil0------80jfS. % 

c:-t--'5::.c:;v~tW~Lv 'o 

[0095] J:ffc$-::fLjf£{;;$:O)~:fLO)lffl i::::i ~;o{Jt,~1¥J::k~v 'ffiif, {ftl;tfi, 5 µ mfl_J:O)fflif 

r::ri, ::_tt,;o~ffl"A1t:'¥*-rO)fil~O)~R§c:f~".J~Tv 'o J::0-C" ::_O)fflif~CJi, ;fMH~ 

A ~fflH~B, 7 ~7~-.. t/ltiki1-rt~~O)~:ff~~tcJi-ffl3;o~, $-::fLjf£{;;$:O)~~N ~= 

1¥tET-'5mmc:-t--'5::.c:;o~t{t ~Lv 'o $-::fLjf £,tf;:O)~~ N ,=fflH~A ~fflH~B, 7 ~7 

~, t/ltiki1-rt~~~#a~-i±"-'5 ~=ri, fftl:tri, ::.tt,t)~-@;-~-t--'5t,,,.~v~7'~WJvGffl 

*J=I.JvG~~$-:fLjf£,tt;:,=~:;fffLtc~~=-JEO)::¥-zo/7°~:imL, ~0-0)iliJvG~~~~L 

tc~, ~1:*-t--'5t~~O)Im~fflv ,tt,~'!J::v 'o 

[ 0096 J t ,,,.~v~7' ,=-@;-~~ --1±" -'5flltiki1 -rO) l1§2. ri'wt1: ~ rWI 'th-C -t O)ffi ,m ~ J:: ".J ~ri ,= f'P ffl ~ 

--1±" -'5 t c 'th ,= fi, flltiki1 -r~-@;-~T -'5 t ,,,.~ v~7' ~ W JvGffl *J=I.JvG~ ~$-:fL i1i £,tf;: ,= ~ 

:;fffL-@;-1~~-i±"tc~, J:ic*J=LJvG~ ,=v:r: 7 ~~ffl~il=--tt-'5c:v '--=> tcJJlJ;;~ ffl 1.,, ,tt,~'iJ:: 

v 'o ~U;t~'i, J:ffcO)J::5 ,=, tlltiki1-r~~T-'5t,,,.~v~7'~%JvGffl*JiJvG~~$-:fL 

i1i£{;;$:~=~:;fffLtc~, -JEO)::¥-zo/7°~:iffi-t-::.c:--e, J:tciliJvG~~=v:r:7~iJ=--tt-'5::. 

C: ;v{--e~ Qo 

[0097] ~tc, fflH~A~fflH~B, 7 ~7~, t/ltiki1-rt~~-.. -tn-t':n,O)mJvG~O)M"'J{'Pffl~ 

J:: ".J~5<":il~=Ja:f.~-;±-,'5fc't/J ~=, J:tcmJvG~~titE~--1±"-C" t/~v~7'0)~jjij c:¥1-'r~ 

td'i~¥:f-r~=, J:~EmJvG~;o{~ik,=~~0tcW~c:L -C'l>J::v 'o ::.O)J::5t~W~c:T 

-'5,=i:t, {ftl;t~'i, 7'''--{::::z~7'~~9,,,.~~7-0~1v::::z~7'~0).r-....o/F~o~1v~2"'Jffiv, 

-c, $-:fLi1i£{;;$:O)~~jµif:1JfPJiJ=--t)5JIJk O)*J=I.JvG~, -Wtl:tl'i, ffil t,,,.~v~7'~%JvGffl 

*J=I.JvG~c:ffi2t,,,.~v~7'~%JvGffl*J=LJvG~~531Jk ,=~:;fffL, ~~T-'5:1J~;o{~ffl--e~ 

Qo 

[0098] *Ja~O)t/~v~7'0)~xg:1Jy:ft(b) f'i, $-:fLi1i£«s:,=ffil t/~v~7'~%JvGffl*J=L 

JvG~~td'iffi2t,,,.~v~7' ~WJvGffliliJvG~~~:;fffL, ~:;fffLtc*J=I.JvG~;o{~'.t*T-'5 AA 

,= fil!:17 O)*J=I.JvG~ ~~:;fff L, ~,:*~ --1±"-'5 Hr:ft--e&>-'5o 

[0099] *Ja~O)t,,,.~v~7'0)~m:1Jr:ft(c) f'i, ffil t,,,.~v~7'~%JvGffliliJvG~~$-::fLjf 

£«s:,=~:;fffL, ~~L-C-.. fflH~A:toJ::V/~td'iffiH~B~±-t$:c:T-'5ffil t,,,.~v~7' 
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~~%JvGL, 5JrJ(7)$:fLW£~,c.ffi2t,,.~v~7'~%JvGJ'l'UlifflG!fefa~~~L, ~~Lt 

, imtJMllOCil~l50°CfJ.J::0)7 _,,7~~.±~tL t--atfffi2t,,.~v~?' ~~%JvGL, =. 

.tLG2---=>(7)t,,.~v~?'~~iU:litbittl ---:=>O)t,,.~v~?' tTgJrt*-C-&>Qo =.O)ffl 

it, ffil t,,.~v~?'~tffi2t,,.~v~?'~ tfi-~1~~.tL tv \t'l>J:.v \L, -t.tL-Fn1!k 

ft L tc mJvG-C-&>0 t, ffi'A1~ '¥;$.f=f, (7)ili.7J. ft t ,c.J:. ".J , ffi'A1 ~ '¥*r 11'1-C-lll tlitb 

~ntclk~-C--~O)t,,.~v~?' t L -cmtfl§-t-gb(7)-C-&>0t'l>J:.v \o 

[ 0100 J *36 ~ (7)t ,,.~v ~ 7' (7) ~m:nr* ( d) fi, ffi 1 t,,. ~v ~ 7' ~ % JvGJ'l'UJifflG!iefa :t3 J:. Vffi 2 

t ,,.~v~?' ~ % JvGJ'tUJiJvG!iefa ,c., :~nc.£,:iiqc.r,t::t:, -c•~lk!fefa ~--a~~ it, =.n~ 7.,, 

1vA+~~ffif~~O)£t/ltJ::,c.~~L, fflJEO)fllOC-C-~~Ltc~,c., it£1.&zr~Gffe!J/1Mf 

'""9gjj$-C-&>Qo (d) (7):jjy*-C-b, (c) (7)jj$tl~H~Hc., tMH~A:BJ:.V/~td'ifflH~B 

~.±~tTgffil t.'/~v~?'~t7-1'7~~.±~tL t--atfffi2t/~v~?'~tfi, -t 

.tL-F.tL1!kftLtcmJvGtL t't>J:.v \L, -~1~~.tLtcmJvGtL t't>J:.v \o ffil t/~v~?' 

~tffi2t,,.~v~?'~tii~-~1~~ntcmJvGtTgfflitfi, (a) (7):jjy*t!Rl~,c.-:n 

O)t_r,,.~v~?' ~ ~%JvGL~~ Ltc~ ,c. ft!!:n O)t_r,,.~v~?' ~ ~%JvGL t't>J:.v \ L, -:n 

(7) t ,,.~ v ~?7 ~ % JvGJ'l'UlifflG!fefa ~~~ L, ~1:"*T Q AA, c. ft!!:n (7)t,,. ~ v~?' ~ % JvGffl 

ffJifflG!iefa ~~~ L tb J:. v \ L, fi6f ~(7) t,,. ~ v~?' ~ % JvGffl iHJvG!fefa ~IRJ lrtHc. ~~T Q ?ff 

E~IRI~m~~~:n:ct~ fflv \t'l>J:.v \0 

[0101] ~tc, (d) (7):jjy*'c.J:.0-C, ffi'A1~'¥*r~mfflGTg1E~:BJ:.V~~(7)pf~<t'l> 

-jj(7)ffi~(7)*ffij~C., ffil t/~v~?7~~td'iffi2t/~v~?7~~%JvGL t, t.'/~V 

~?7 tffl~t~-~1~LtcmmtL t't>J:.v \o =.O)fflit, fi6jjj(7)t,,.~v~7'~~1E~ 

:BJ:.V~~O)pf~< tt,-jj(7)ffi~~c.%JvGTg=.tt,-C-~g L, v \-rnzi:;O)t_r,,.~v~ 

7' ~~fi6jjj(7)ffl~,c.%JvGTg=.tt,-C-~gL, ffil t/~v~7'~~1E~~td'i~~(7) 

-:n,c.%JvGL, ffi2t,,.~v~?'~~ft!!jj(7)ffl~,c.%JvGTg=.tt, Pffjlg-C-&>Qo 

[0102] *36~(7)t,,.~v~?'~'i, 1::it. (a),......, (d) (7)jjy*-C-~mLtc:a-mm~c.~NJE~ngb(7) 

-C-~'if~v \o ffetl;zJ:f, (c) O)jjy*t (d) (7)jj$~ffJi.7J.itbitt%JvG~tl,g~~-- Tf~b 

'0ffil t,,.~v~?' ~~td'iffi2t,,.~v~?' ~O)v \-rnzi:;-:n,c.$:fLW£f*~ fflv \, 

ft!!:n,c.$JLW£~~fflv\f~v \mfflGt-t-Q=.tt,-C-~go ~tc, ffil t,,.~v~?'~~td'i 

ffi2t,,.~v~?' ~(7)-jj~ffl~t-~1~LtcmJvGtL, ft!!:n~1!kftLtct,,.~v~?' ~ 
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c:-t-Q::_c:b ~~Qo 

[0103] ~tc-. fflJi~A:toJ::V/~td'iffiJi~B~.±~c:TQffil t/~v~3ffljc:-. 7~7~~.± 

~c:L-C~tfffi2t/~v~3ffljc:f'i-. -t;h,-t';h,lfljf---=>~6?:)Q!£',~fj:f~<-- ~~O)!tj 

ii~t/~v~3f q=i ~;:6?:)0-CbJ::v 'o fftl~:J:f-. ffi2t/~v~3ffljO)fibfffi:i~;:ffi1 t/~v~3f 

flj~:ffefflGLtdfiJJvGc: L -CbJ::lt 'o tcttL-. !tj~~:l:ti~T::_c:~t/~v~3f0)}1J.7J-~:l:ti~ 

L -C-. 17'1:tf~mmO):f:tijJo~x.*Jv:¥~*J.3tO)~r~fB<mtii~6?)QO)~-. flj~~~<LT 

~-QO)fj:!{f~L<f~<-- t/~v~3f fljO)flj~f'i5fljfJ- r~6?:)Q::_c:iJ~!{f~Llt 'o ~tc-. ffl 

Ji~A~fflJi~Bf'i-. ~-1--r~~ffiA- ~;:a!IU'rL -C#:(:EL -Clt '-CbJ::<-. lilt,,;: __ ~td'i-~ 

~~f~c~;:-- -:(f~il~!Mf;i~;h, -Clt '-Cbl-Pf:bf~lt ' 0 ~tc-. ffil t/~v~3f fljc:ffi2t/~v 

~37 flj c:f'i-. -~1r::L -camft~c: L -ct/~v~3f~l-PfJvGTQW-7f-.~;:-- -tn-t'na!k:s'z:L 

tcl-PffflG~* c: L-. ffl~{r::~*--ril~*Jl.7/-:s'r-C Gntc~15W~-. ffl~{r::~*--r P'l~m:o 
if:b~ntc~~c:f~~-- IE~c:~~O)r1c1i ,;::fr:(:E-t-Qt/~v~3f c:L -C~~TQJ::5 ~;:T 

Q:=_c:b ~~Qo ~G~;:-- ffil t/~v~3ffljc:ffi2t/~v~3ffljc:f'i~L -Cv'Q!E',~f'if~< 

-. -t;h,GO)r1c1i~;:_grJO)flj __ ffeJxJ:f-. ~=R,jfJt~~l-PffflGTQ-~~~O)fljf~cil~:frtEL 

-Cv ,-cbJ::v 'o 

[0104] *3fi~O)t/~v~3f~®ffl~~Qffl~1r::~*--rf'i-. iF7kfflMif1l~ffiv'Qb0)~6?:) 

tL, f:f !r!f ~;: ~HJE~ ;h,Q b 0) ~ f'if ~<-- !J -r? A= tX fflttl1 O)ftl!-. !J -r? A-ljzfflttf1 ~ 7-~ 

/~~~-z/~':/3't~c-- rWJrllll.~O)*~ttn~~;ft~nQffl~~6?:)nf:f!{f~L<®ffl~~Q 

0 --t-t~:b~-- *3£~0)ffl~1r:~*--r''i-- J::ic*3£~0)t/~v~3f~-Om;:t -cv ,;n,f:f-. 

-t O)ftg O)l-Pf fflG -mjiJ;:---=> v , -C fj: !t1H;: tu ~H fj:f~< -. fJt*O)ipJk fflfW1f1l ~ ~T Q~ f_iffl 

~1r::~*--r (!J-r? A=:rxmtt11-. !J-r? A-:rxmtt11-. ,7-~/~~~-z/~:/3't~c) n~-Om;:t 

-Cv'Q~fil-PffflG•l-Pfm~~ffl-t-Q:=_c:iJ~~~Qo 

co10sJ W-r-. *3£~0)m~1r::~*--r0)-f¥tlc:L -c __ !J-r?A=:rxmtt11~0)®ffl ~(:---=>v ,-c 

ifJ£TQo !J-r?A=lXfflttf10):ffe~c:L -Cf'i-. 7-':f-~;vffi~7 Jv~;:::.?Affif~,!:'~51-

~ffic:L-Cf!efflLtdm:ffe(ftlfffi:ffe~Pl!ffi:ffef~c) f~,!:'iJ~~~j'GtL,Qo ~tc-. ~~~mf;i 

Lfc7~*~J--7 ~ 1vA~51-~~c:Ltc1/7l--/~o/'7~1/ffittl1c:TQ::_c:b ~~Qo 

[0106] IE~c:L -Cf'i-. 1Jt*O)!J':f-? A=lXfflttf1~;:fflt, ,G;n, -Clt 'QIE~-. Tf~:b~-. Li--{;t-:,,,, 

~g&~1iJ(l:f:fPJ~f~ns-~W~~~TQIE~~6?:);h,f:f!t1H;:fff!J~Hf'if~v 'o f¥tl;zf:f-. IE~ 
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fj:§-~jf)::L--c .. Li MO (-0. l<x<O. L. M:Co, Ni, Mn, AL Mgf,:(~,)~~~ 
l+x 2 

Fef,:( c) ~~~tl,0:;d-Ye''/"m!{t;,~~f,:(c~ ffl lt '0=.tt1~1:iJfIB~~00 J::ic.Jli~mm 

O)!J'f-?A'\%~~~,s)~J~fflNt:~O)jl..f,$:ffetltL---Cf'i, LiCoO ~LiNi Co Al O (0 
2 1-x x-y y 2 

. 1 <x<o. 3, 0. 01 <y<O. 2) f,:(cO),:fzr:., j;-f,:(<tbCo, Ni:toJ::VMn~-atf~ 

ft~ (LiMn Ni Co O, LiMn Ni Co O, LiMn Ni Co O f.:(c) f.:(c 
1/3 1/3 1/3 2 5/12 5/12 1/6 2 3/5 1/5 1/5 2 

~¥tl7J'T 0=.tt1~~~ 00 

[ o 107] J:: ic.1Ef~fi5~ W ,;: f;t, ~ fflWJiflJ t L ---c :fJ ~ ~✓7 7o/7 f,:( c 0) ~ 1tU~.tf-L :to J:: V,r, 

-4/",;l'~t L ---C~97o/ft:e'':=.9-r'✓ (PVDF) f,:(C7o/1rHMH~i1~m1Jo~n ---CIE~--g.jf!J 

7J~i)ffl~~ n00 =-0) IE ~--g.jf!J ~ ffl lt , ---c' fftl ~:J:f ~ ffl f,$:0) J:: ~=IE ~m~ W-a~ )Ii 7J~ 

%Jvt~n00 

[0108] ~tc, IE~O)~fflf.$:tL ---Cf;t, 7 lv~:=.ryAf,:(cO)~a0)%L /~/"'T/":J';J.--37 iv, m, 
X:;\=-.A/~/"F;J.--37 /1-•f,:(c~fflt, '{~Q7J~, im'M', nJd/-7J~ 10~30 µ m0)7 Jv~:=.ry Affii6~ 

tA'-~,;:ffit, ,GtL,00 

[0109] IE~fJlljO)!J~Ft~f'i, im'M', IE~f'P~lf'tH;:, ~fflf,$:O)-:(f~~;:IE~fi5~jf'\%~Jli~ 

%Jvt7±--r,;:~m;f,$:O)Jittlt~~:mL, -t=.~!J~F~t-t-0=.t,;:J::0---C~ttGn00 tc 

tcL, !J~Ft~f;t~,TLb~Wil=-G~fflf.$:t-f.$:ft~ntcb0)~~0=.tf'i~:1t~n-r 

, ~m;f,$:,;:y iv~:=.? A~O)ffif,:(~,~~il=-G~~-t-0=.t,;:J::0---C~,t---CbJ::lt 'o 

[0110] ~~tL ---Cf;t, fJE*O)!J'f-? A=:rxmr:t!H;:ffit, ,GtL, ---Clt '0~~, -j-f,:(;bl:), Li--1T/" 

~g&~1t(ttl1:iJfIBf,:(i\5~W~-a~T0~~~~tt,f:f!r1H;:tU~JH:tf,:(lt 'o ¥tl:;z:J:f, ~~ 

m~WtL---C, ~j'd, ~:B-M~*~it ::::z~:7.A~t jJ7.A~~*~It ~~ra'J:B"-=ffr:--g. 

~O)mffltf,$:, ;J.1/jJ~~/"'?--{ 7oe''~ 7t (MCMB), ~*~~f.:(cO), 9'1-? A~g& 

~, 1t(ttl 1:iJfIBf,:(~**-t.tf-rO) lfm~td:t2fmfJ..J::O)r.m--g.~i1~fflt, ,GtL,00 ~tc, Si, 

Sn, Ge, Bi, Sb, Inf.:(~'0)7C*:t3J::V-t0)_,g.~, 9'1-?A-a~~ft~, ~td:t9'1-? 

A-a~~f[::~f,:(cO)!J'f-? A~a ~=ili:lt ,ffs;m;EE~3'E1t(ffi~~Qf[::--g.~, b L< f:t9'1-

? A~a~9'1-? A/71v~:=.7 A--g.~b~~m~•tL ---C ffllt ,0=.tt1~~~00 

[0111] =.tt,GO)~~m~•~=~mWJ1flJ (jJ~~✓77o/'.7f,:(cO)~*-t,ff-tf,:(~') ~PVDF 
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f,t c 0),,; °'-1::,,,, ::$1' ~ f,t c ~Jti 1t~JJOL tc~ ffi~1'1J ~, ~ ffl f$:~ 1;-,t,,t .!: Lt nxJ~f$: ( ~ ffi 

m~W13'~~) ,;:f:f:J:JffcbO), ~0v'f'i, J::ic~f_i~~+!J-r?A~aO)mi~-

1.!R, b L< f'i~fflf$:J::,;:{l~LfcbO)f,tc:v~~ffi.!:L t fflv 'Gn00 

[0112] ~ffi';:~fflf*~ fflv ,;sm~,;:f-;t, ~fflf$:.!: L tf'i, ffl~+.:::.o/&-Jv~O)mi, ,,;~::,,,,'f-

::,,,,y';J.-311v, m, :r.q:-;;v~::,,,,f';J.-311vt,tc~ fflv '1~0:v~ .. im?t, fflmi:v~fflv 'Gn00 ~O) 

~~~fflf$:f'i, rWJ:r.*1v::¥~WocO)fflllf!~~0tc6b,;:~ffi~f*O)J1J;JJ-~rl:<T0 

ffl~, }]J.7J.O)J::~J:H'i30 µ m--C-~0~.!::v~t{f~L<, r~J:H'i5 µ m--C-~0~.!::v~~~Lv' 

o ~tc, ~~fJllJO)!J~ Fif~f'i, IE~fJllJO)!J~ Ft~.!:[pJ~';:L t%JvGTnf'iJ::v 'o 

[0113] fflffif'i, J::iclE~.!:J::~E~ffi,!:~, *Je~O)t,,;~v~-3/~ftL t{l~Ltcfflffifl~ 

f$:+, :~];:~ti.,~§@1Ltcffl~§@Jf$:0)%~--C-fflv '0~.!::v~--C-~ 00 

[0 114] *JkfflMWt.!: L tf'i, M~LtcJ::5 ,;:, !J '1-? Affi~~mm~,;:m:fWLtd~t,0Z:v~ffl 

V 'Gn00 !J'f-?Affi.!:L tf'i, m~g=t--C-:fWmtL tL/--{;d-::,,,,~%JvGL, fflllf!.!:L t~ffl 

~ ti.,;s fflEEfglffi--C,::Sj-:fWf,t C 0) ffilj ,Btr,t ~ta~ L ';: < V ) b 0)--C, ~ti., f'i !r1H;: ffiU ~J:H'i~ V ) 0 

fJtl;zJ'i, LiClO , LiPF , LiBF, LiAsF, LiSbF f,tcO)~m!J-r?Affi, LiCF S 
4 6 4 6 6 3 

0 , LiCF CO , Li CF (SO ) , LiN (CF SO ) , LiC (CF SO ) , LiC F SO ( 
3 3 2 2 2 4 3 2 3 2 2 3 2 3 n 2n+l 3 

f,t c:'~ ffl lt '0~.!::v~--C-~ 00 

[0115] **fflMWt,;:ffll., ,;s~mm~.!:L tf'i, J::ic!J'f-?Affi~m:ML, fflllf!.!:L t~ffl 

~ ti.,;s fflEEfH lffi--C-::Sj-jWf ,t C 0) ffilj ,Btr,t ~ta~~ f ,t V ) b 0)--C, ~ ti., f 'i tr1H;: ~.!RYE~ tl.,f ,t V ) 0 

{Jtl;zJ:f, :r.'f-v::,,,,jJ~#*~J--, 7°Pl:::0 v/'jJ~#*~J--, 7TV/'7J~#*~J--, l:::'';::. 

v::,,,,jJ~#*~ J--t,tcO)ffi~jJ~#*~ I--, :P;J.'f-;i,jJ~#*~I-- .. :P:r.'f-;vjJ~#* 

~J-,, ;J.7 ;v:r.7 JvjJ~#*~ J-,f,tcO)ffi~jJ~#*~J--, 7°Pl:::0 :;d-/'~;J.7 Jvf,tcO) 

ffi~:r.A-:r 1v, y -:t''f-07:7J--::,,,,t,tcO)ffi~:r.A-:r 1v, :P;J.J--::¥-'S/:r.-3J::,,,,, :P:r.'f-;v:r. 

~7 Jv, l, 3-:P::d--::¥-1/7/', :);1''7-1' A, J-,!];/''7-1' A, 7J-,7;/''7-1' Af,tcO)ffi~:r.~ 

-:r 1v, :P::d-::¥--tJ-::,,,,, -:r J--71:::Fo77::,,,,, 2- ;J.'f-1v-:r J--71:::f'o77::,,,,t,tc:'O)ffi~:r.~-:r 1v 

" Yt J--;::. 1--!J Jv" 7°Pl:::0

:;d-.:::. I-- !J Jv" ;,(J--::\:-'S/7°Pl:::0

:;d-.:::. I--!J Jvf,tc O);::. I--!J Jv~t :r. TV✓ 

Y'!J::i~1v-tr1v77-1'J--f,tc:'O)!ff!-fofE~:r.ATJvffif,tc:v~?ffe,fGti.,, ~ti.,Gf'i2fi.!V-J::i1B 

~L tfflv '0~.!:b--C-~00 J::"J .5tt{ff,t!rt•~O)fflllf!.!:T0fc6b ,;:f-;t, :r.'f-v::,,,,jJ~#* 
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~ J--.c!::~~n~#;;t.~ J--.,::O)ff£;1tmm;t~c .. rWJ v \~!Ul$~1~g;:_,::;o~'t"~ g>fJ=l..7J-itb 

it't" fflv \g;:_,::;o~~~Lv \0 ~tc .. :=_t1):=>0)ffi/Wii1Uc~~,11:~1Ejjj(ffl-lf-1!71vtt .. rWJ 

7_1'liiJlrJm'i1:,::v \0f;::tf~'i1:~[P] J::~itg §I a~'t"-. 1:::'';:::. v::,,,-;b~#;;t,~ f--ffi-. 1, 3-7°P/~ 

::,,,--lf ;vf--.::,,,- .. :P7:r-;:::.;v:P7-Jv7 ~F .. V!7o.r--...q:--lf::,,,- .. 1:::''7:r-;:::.;v .. 71v;d-o..r-:::::,,,---e::,,,- ._ 

t-7"71v..r-:::::,,,---e::,,,-t~c0)mJJo~J~ffi1tJJo~g;:_,::b 't"~go 

[ 0116] J:: fie,!} T ') A:il[ O)i~Jk fflMw1Ut1 "("O) •oc c!:: L -C r-;t-. 0. 5 ,...._, 1. 5mol/L c!::T g :=_,!:: ;6~ 

t{f~L< .. 0. 9,...._,1. 25mol/Lc!::Tg;:_,::;o~J:~~~Lv\o 

[0117] J::ffi:,O)J:'5f~IE~m~if-@;-~flj~~TQIE~~-. ~~m~if-@;-~flj~~TQ~~ 

fj:._ fJtl~ff'-. IE~it~J~N - ;/,7 Jv-2-1:::0 P!Jf'::,,,-(NMP) f~c:'O)mm;~cj)-'~~it-C 

t~g:IE~m~if-@;-~fli%Jvtffli_[Jvt~ (7-7!.J~t~,!::") ~-- ~~it~J~NMPf~c:'O)m 

m;~c5;r~~-tt-ct~g~~m~Wfli%Jvtffl>fJ=I.Jvt~ (7-7!.J~t~c) am:~J::~c~iffL 

-- ~1:*Tg;:_,::~CJ:~{~!M~nQo ::_O)~it-- ffeiJ~,'f' .. IE~m~if-@;-~fli%Jvtffl>fJ=l.@t 

~~~•~1:~=~iffL-. ~>fJ=l.@t~;o~~~TQ-irinc .. M:®:O)ffil --e'/~v~7'fli%Jvtffl 

>fJ=l.Jvt~:toJ:Vffi2t,,;~v~7'fli%Jvtffl>fJ=I.Jvt~O)pt~<c!::b-JJ~~iffTg;:_,::~cJ:~ 

-. IE~c!:: .. ffil t,,;~v~7'fli:toJ:V/~td-;tffi2t,,;~v~7'flic!::O)-~{t~~%JvtT 

g;:_,::;o~'t"~go ~tc .. ~~m~if-@;-~fli%Jvtffi>fJ=l.@t~affl1*J::~c~iffL-. !t>fJ=I. 

Jvt~:6~~1:*TQM~=-- ffil t,,;~v~7'fli%Jvtffl>fJ=I.Jvt~:toJ:Vffi2t,,;~v~7'fli%Jvt 

ffl>fJ=I.Jvt~O)pt~<c!::b-JJ~~iffTg;:_,::~cJ:~ .. ~~c!:: .. ffil t,,;~v~7'fli:toJ:V/ 

~td-;tffi2t,,;~v~7'flic!::O)-~{t~~%JvtTg;:_,::;o~'t"~Qo 

[0118] *3e~O)ffi:%{t'¥*-r ( {ftl~f'f'-. l:ffi:,!}71) A=?xfflllf!) f-;t._ l:ffi:,O)J:'5 ~cffl~,!:: 

--e'/~v~7'flj,::~-~1tTg;:_,::~CJ:~!MmTg;:_,::;o~"("~go ~tc .. *3e~O)ffi%1t 

'¥*-r,';t .. 1¾3l~O)ffi:%{t'¥*-r:6~fflv \Gn -Cv \g~f_iffl~c!::[R]CfflillHCJrifflTg;:_ 

,!::;6~"("~ Qo 

[0119] f.J. T-. ~nti!1¥tl~c£---5v \-C*3e~~~ti%1IHc:®:..r-:::go tcttL .. *36~ f-;irffc~nti!-Wtl~c 

~.l:HE~ :h,g b 0) 't" f-;tt~ v \ o 

[0120] *~nti!-Wct,c:toitQtMH~BO)/W¥11lOCB :toJ:VB ,-;t .. M:®:0)¥~~=J:~ .. M:®:O):i:t(l 
R T 

) ,...._,(9),c£---5v \-C;it6bGntc/Willloc't"&>go ~tc .. ~~nti!ffeiJ't"~Tffil t,,;~v~7' 1'i 

:toJ:Vffi2t,,;~v~7'fli ~c:toitg~Jvt5;)-0){*fff-@;-~$,-;t._ $-::fLW£~ (~~iii) ~ 
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f!l!ffl L tv "0 ~,g-. ,c. fi, ;:_ 0)$:fL W ~~~~< ~ffif ffltfflt0-0)~~fl q:r 0) ~fl'a ~ 

~--edb6o :se]c., ~~:1itl!fftl--e~-t-tMH~AO)r,ML~ (mWHlill.J_tJ :toJ::VfflH~BO)Tg~'i, v" 

TnbJIS K 71210)m,J'.E,c.~t:-t, DSC~fflv "ti!ltlJ'.ELtd1K--edb00 

[0121] <!Mm'Wtll (~~O){~!M) > 

~~m~W--edb0ffitJ:i: 95WJ:atmt, /~-1✓?"-~--edb0PVDF: 5WJ:atmt~, NM 

P~mjrJ.!::L t;l$J-,c.t~6J::5 ,c.rEE.,g-.L t~~,g-.jrJ'a~ -"'~ 7-l--~R!MLtco ;:_O)~~ 

,g-.jrJ'a~ -"'~ 7-l--~, ~ffl1:.$:tt~6J!J~ 10 µ m0)~1i&O)fi6JffiHc., m~W~iff*il~* 

00320mm, ~00260mm,c.t~6J::5 ,c.r1=1ix~i!fL, .!fiti*Ltc~, ftv✓y"-~Jl!:J:m~ 

1r0t, ~J!Ji/~142 µ m,c.t~6J::5,c.~~,g-.jrJ~O)}!JdJ-~wfflmL, ljil45mm,c.t~6J:: 

5 ,c.-gJJ[$rL t, *~330mm, ljil45mm0)~~~1~!MLtco :J!]c., ;:_O)~~O)~ri&O) 

ff l±Hm ,c.5:1-~m~L t!J ~ Fff~~%JvtLtco 

[0122] <!Mm-Wtl20E~O){~!M) > 

IE~m~W--edb6LiCoO : 85W.mff~, ~fflWJjrJ--edb67t'1-v✓77o/:::7: lOW 
2 

.mff~, :toJ::V,.7~,,f✓:!7"~--edb0PVDF: 5W.mff~~, NMP~mjrJ.!::L t;l$J-,c.t~6J:: 

5 ,c.r!Ei,g-.L t, IE~,g-.jrJ'a~ -"'~ 7-l--~wffl!MLtco ;:_0)-"'~ 7-l--~, ~-~tt~6J!J~ 1 

5 µ m0)7 Jv~;::.17Ari&O)fi6Jtfil,c., m~W~iff*il~*00319-"-'320mm, ~00258 

-"-'260mm,c.t~6J::5~c.F1=1ix~i!fL, .!fiti*Ltc~, ftv✓y"-~Jl!:J:1~1-r-0-C, ~J!Jil~l 

50 µ m,c.t~6J::5 ,c.IE;fii~,g-.jrJ~O)J!JdJ-~iJfflmL, ljil43mm~c.t~6J::5,c.-gJJ[$rL t, * 

~330mm, ljil43mmO)I£~~1~!MLfco J!~C., ;:_O)I£;fii~0)7Jv~;::.i)A1i&O)fftfi~ 

,c.5:1-~m~L t!J ~ Fff~~%ffltLfco 

[0123] (~:1itl!-Wtll) 

!Mm-Wtll --e{~!MLtc~~O)filjjffil,c., PE~~-1r (3¥:1$J~-1~1 µ m, m,~ 125°C) O)Jk 

0-~1:.$: (ufil%0-~~40W.m %) [i,0t~*Jifflt~ (1-A) J~:f'v~F:::z~5~,c.J::~~iff 

L t.![it~L, J!Jdf-il~5 µ m,c.t~6J::5 ,c., fflH~A--edb6PE~±{:.$:.!::T6ffil t/~v~:!,t 

~~%ffltLtco ~tc, !Mm-Wtl2--e{~!MLtcIE~O)fi6Jffil,c.b!R1:ffJHc., J!Jdf-5 µ mO), ffl 

H~A --edb6PE~~-1r~±~.!::T6ffil t/~v~:!,t~~%ffltLtco IE~J:::toJ::V~~ 

1:,c.%JvtLtcffil t/~v~:!,t~,'i, 1MH~A--edb0PE~~1rO)dJ-,c.J::~ffitfflt~n t:to~ 

, ffil t/~v~:!,t~,c.:tott61MH~AO){:.$:fl'a~~,'ilOO%--edb00 
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[0124] rx~=-- PE~f\-1-f-(SJLATif\-1~1 µ m-. jM}~125°C) (7)7K:)j-'IM('W( (ufil%:B-illOC40WS. 

%) 2000gc:::r.::$t /~ 1v800gb~:W~~=An-. -?'-1 ,A/~~-c-.. 2800rpm(7)~ftf:-C-1 

a~r1c1iWl#L t:B-'IM(~-t:t-. ]!]= .. 7,{7~c:L --CV!JjJ (SiO) ~f\1-f- (SJLATif\-1~: 0. 4 µ 
2 

m-. f\-10C:B-::fff :O. 3,...._,o. 7 µ m) 2400g .. /-0::,,-f:.-,,;$f"~c:L t § 2~~·~7:7!.JivtMH~ 

::r. '? /V1/3✓~ufil%:B-S.c:L "C7,{7~ lOOjf S.:fm~=:~tL --C3jf S.:ff!H;:f~-'5J::5 ~=JJo;t 

t 3 a~r1c1im# Lt-. ATI-f~,7-7 !J ~ iJt(7)Z-fJD!xffJinlVI~ ( 2 - A) ~1~ tco ::. O)Z~iJt{fJ:I.Jvc;!I~ 

(2-A) c:p ~=-- $::fLjf£{,is:c:f~,'5)ljf.7;,-;o~ 15 µ m(7)PP~,)Jvr-7"o~7f-::fff~imL-. 

§I~ J:::tf~::fff~;:J::'Jt~iJt{fJipjVI~ (2-A) ~~::fffLtc~ .. ~~-t-0:=.c:~;:J::'J .. 7f•::m 

(7)~~Nf;:tMH~A (PE) :toJ::V7-17~ (V!JfJ~f\-1-f-) ~-a~L .. V!JfJ~f\-1-f-~± 

1*c:T-'5ffi2t/~v~::$tJlic:f~0$::fLW~()ljf.7;,-20 µ m) ~1~tco 

[0125] *~:Jil!!ffeJ-C-ffiv"fcV!JjJ~fl-1-f-ri-. SEMM.~f;:J::,'5ffi*ii~GtlltiJtfl_:1rf-~25f$:ff 

%-aJv-C-v"0 0 ~tc-. PE(7)Jt1l~l. Og/ cm\ V!JjJ(7)J:t1l~2. 2g/ cm\ 7:7!.JJv 

tMH~(7)Jt1l~l. 2g/ cm3 c:L tlltl::iLtcffi2t/~v~::$tJli q:t(7)V!J1J~f\-1f-(7)f*ff 

-a~~ri .. ss%-c-~00 

[0126] J:::~Effil t/~v~;$t]li~~T0IEffi:toJ::V J:::icffil t/~v~;$t]li~~T-'5$J.ffic:~ 

f;: .. ffi2t/~v~::$t)li c:f~-'5$::fLW~~riWJ~iJt~;:~@IL t~@Ifflffif*~{-'F~Ltco ::. 

(7)~@Jfflffi{,is:~;JffIL"J~L--CmaSJZ.iJt~;:L .. fflal!W~N~=~tltLtco ~tc .. ?FlkfflM 

'W(c:L --c .. ::r.':f-v:.-,,jJ~~*~t-c:::r.':f-;v,)':f-1v1J~~*~t-~f*ffl:t 1: 2---c-r!r.~Ltc 

m~{= .. LiPF ~l. 2mol/L(7)iJlOC-C-mM~i:ttcm'W(~~fimLtco J:::~EJpJkfflM 
6 

7~~ J::: le ffla!! N ,;: E:A L tc ~-. M 11: ~f'f 0 t-. !J '1-? A= i'Xfflal!c: L tco f~ :to-. *~ 

:1il!! ¥tl ,= :to tt ,'5 t / ~ v~y' fi-. 1:: le IE~ J::::ro J:: V 1:: ft',${ ffi 1:: ~= % JvG L tcffi 1 t /~V ~ 

?' )Ii c: .. 7f•::m~£t~ c: Ltcffi2t/~v~::$t )Ii ( $::fLjf~) (7) jjijfjj~~b-tttc~{,is:~ 

ffiT (~fc(7)~~:Jil!!¥tl ~=:rov ""Cb-. [P]~-C-~00 ) o 

[0127] (~:Jil!!¥tl2) 

V!J jJ~fl-1 f-~;: f-\'.;;t --C-. tlltiJt7 Jv~T (Al O ) ~f\-1 f- ( SJLATif\-1~2 µ m-. 7 A"':7 r-
2 3 

Jt50) ~4400gfflv "fc.V3'1--fi-. ~:Jil!!{ftl1(7)'W(iJt*-.[Jvt!fefa (2-A) c:[P]~~=L t .. i~iJt 

{fJ:lpjt!iefo (2-B) ~iftff~Ltco 'W(iJtilinlt!fefa (2- B) c:~:Jil!!ffeJl -C-~fflLtc'W(iJt{fJ:1.pjt!fefa (1 

- A) c:~-. liv "{;:MfPJT0fftffi{;:;$f''-1~2"J{im ;ttc5' ,,-f:::z~;$t~~ fflv ""C-. )ljf.7;,-18 
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µ mO)PET~tm!:i:t~-111 ($::fLjf£{:,fs:) O)jµijffij~;:rnJJJ{n:~:;(ff-t-0::.~-e, tMH~A 't: 

~0PE~.±Pfs:~T0ffil tr~v~5')1i~, 7,17~-e~0:tllttk71v~--r~i1~~.±P$:~ 

T0ffi2tr~v~5'Jli~~~T0$:fLifM~1~tco ffil Y/~v~5'Jli:toJ::Vffi2t/~ 

v ~5' )Ii 0) )!J.7;. ~'i, -t:h,-t :h,;}3 J:: -t 10 µ m 't: ~--::> f c 0 

[0128] PEO)Jt,ii~l. Og/ cm\ 7 Jv~TO)ltli~4. Og/ cm3 ~L -C1Jl:±:H.,,fcffi2t/~v 

~5-'fli g=rO)fJlttk71v~--r~i1~0){:,fs:fffa~~l'i, 58% 't:~00 

[0129] ~mffetll 't:{-'F~Ltc~~~-- J::iB$:fLifM~, ~mfftl2't:{-'F~LtclE~~~, J::iB 

$::fLjf MO)ffi2t/~v~5' flifj!JJ;o~~~{JIJJ ~fct0J::5 ,;:m:tlif:b-tt, :r!Wr§tt,;:~§JL 

-C ~ §I ffl~ Pfs:~{-'p~ L tco ::. 0) ~ §I ffl~ Pfs:~ ffl lt \ t c J;l~H'i, '.%1iID: ffetll ~ rnl1~H;: L -C!J 

T? A= 1Xffiltl1~{1p~ L tco 

[ 0130] ( '.%1iID: ffetl 3) 

7,17~~L-C:tllttt~~"?,1'1' (-¥~i1~l µ m, 7A~:71'.btlO) lOOOg~JklOOO 

g~;:5t~~-tt, ~~;:f{.,{::,,,,5f"~~L-CSBR7To/:7Al20g~jJl];t-C~-~;:5t~~-tt-C 

, -Wltk*-.l=LJvt~ (2-C) ~wffl~Ltco i11ttk*Ji)vt~ (2-C) g=r ,;:nJ.7J.:6~15 µ mO)PP~;,( 

1vJ--:t'o~~-1ff ($:fLif£{*) ~imL, §l~J::~f~:;(ff~;:J::'J-Wltk;%Ji)vt~ (2-C) ~ 

~:;(ff L tc ~, 1!tzJJkT 0::. ~ ~;:J:: 'J, ~-1110) ~ ~ 17'1 ~;: 7 ,17~ ( :tllttk ~ ~ '"? -1'1') ~-a~ 

L, ::.O):tllttt~~"?-11'~.±Pfs:~T0ffi2t/~v~5' Jli ~fct0$:fLifM (J!J.7J.20 µ m) 

~1~tco ;:.0)$:fLifM~, '.%1iID:ffetll 't:f5'!fflLtd11ttk*JiJvt~(l-A) g=r';:iffiL, §l~J:: 

~f~11J,;:J::'Ji11ttk;%Ji)vt~ (1-A) ~~111Ltc~, ~1:"Jk-t-0::.~,;:J::'J, ffi2t/~v~5' 

fljO)~~jµijffij,;:fflH~A 't:~0PE~i1~~.±{*~T0ffil Y/~v~5'fli~~T0$::fL 

ifH~~1~tco 

[0131] SBRO)J:til~O. 97g/ cm\ ~~"?,1'}--0)J:til~3. Og/ cm3 ~L -C1Jl:HLtcffi2t 

/~v~5'fli g=r0):tllttt~~"?,1'}--0)P$:f_l-a~~~'i, 87% 't:~00 

[0132] J::iB$::fLifM~ffllt \fcJ;l5'f-.f'i, '.%1iID:fftl2~rnl~~;:L -C!J71)A=1Xffllt!!~{-'p~Ltc 

o fct:to, *'.%1iID:ffetlO)t/~v~5'~;:---=>lt \-C, _ijia!k-e, 150°C~'t:1JO~L -C~tli~'t:~~ 

Ltc~~;:, -tO)ffiffil~:AE~~-~!JU{~~-efffl.~Ltc~::.;s, Y/~v~5'0)~ffij,;:, ffi 

1 Y/~v~5' )Ii 0) PE~i1 ~O)mi!H;:J:: 'J%Jvt~:h,tct-l:M:6~#tEL -Clt \g;:.~~,fit~ L 
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[0133] (~:00!¥tl4) 

~:bti!¥tl3'"0wffl~LfcWDtk*-.l=LJvt!~ (2-C) ,c,. ~~;::~if\fjPMMA (~~~-1~0. 4 µ m 

, B =0. 5, B =4, Tg: 105°C) 0)7k5t~~ (1~'7~0-J::t.$40WS. %) ~330gjJl];t, 
R T 

~-~;::5t~~it--Cwt~f,§JrJG~ (2-D) .!::Lfco 

[0134] wt~iliJvG~ (2-C) O)f-\;'.;;b".J ~;::7,@t~fJipJG~ (2-D) ~ fflv \fc_f].51,.fj:, ~:bti!1JiJ3.!::[PJ 

1~HcL --C, tllt~~~'"7--fl--~±~.!::L~~;::ffi,§~B'"0l9),'5~if\fjPMMA~13'~T-'5ffi2t 

,,r~v~5'fljO)~~fitiHEiHC, ffl,§~A '"0l9),'5PE~~-1r~±f*.!::T-'5ffil t/~v~5tftj~ 

~T-'5$:fLJl,@t~;f~fco ~0)$:fLWB~~fflv \fc_fl.5'f-.fj:, ~:ht!!fftl2.!::[PJ#JHcL --CDT? 

A=?j(ta!!~{'P~Lfco 

[0135] SBRO)j::t,_m:~o. 97g/ cm\ ~~'"7--{J-,O)j::t,_m:~3. 0g/ cm\ ~if\fjPMMAO)J::t, 

lll~l. 2g/ cm3 .!::L --c•tBLtcffi2t/~v~5'flj tpO)f,i)t~~~'"? ,,fJ-,O)f*ff13'~$ 

tj:, 68% '"0l9)0o 

[0136] (~:00!¥tl5) 

tMJi~B'"0l9),'5~if\fjPMMA~~-1r(~~~-1~0. lµm, B =l. 0,. B =5, Tg:85 
R T 

°C) 0)7k5t~~ (ufil:Jfe0-J::t.$40WS. %) l000g~C, ,7-{_,-(✓jt"-~,!::L, --C~:bti!¥tl3'"0ffiv \ 

fcbO)c:[PJCSBR7To/:7.7-100g~jJIJ;t,. ~-~;::t~-'5J:5 ~;::5t~~it--C7-&~fJipJG~ ( 1 

-B).!::Lfco 

[0137] z-&~fJiJvG~ ( 1 - A) O)f-\'.::b".J ~cwt~fJiJvG~ ( 1 - B) ~ fflv \fcfl.5'f-.fj:, ~:00!1JiJ3.!::[PJ 

~~CL --C, tR~~~'"?,,fJ--~.±~.!::T-'5ffi2t/~V~5'fljO)~~fitiHEiHC, ffl,§~B'"0l9) 

,'5~if\fjPMMA~~-1r~±f*.!::T-'5ffil t/~v~5'flj~~T0$:fLWm~1~fco ~O) 

$:fLjf,@t~ fflv \fc_fl.5'f,.fj:, ~:00!¥tl2.!::[PJ~~;::L, --CDT? A=?j(ta!!~{'P~Lfco 

[0138] SBRO)j::t,_m:~o. 97g/ cm\ ~if\fjPMMAO)J::t,lll~l. 2g/ cm3.!::L--C.tf:1Ltcffi 

lt/~v~5'fljtpO)~if\fjPMMA~~_1rO)~ff13'~$,j:, 89%'"0l9)00 

[0139] (~:00!¥tl6) 

7--1'7~.!::L --c, ~:ht!!fftl3'"0fflv \fcbO)c:[PJCfllt~~~'"7--fl--.!::, ~,c,JIJO)t/lt~~~ 

'"7--{J-, (~~~-1~0. 8 µ m,. /A-"':71--J::t.50) .!::~, WS.J::t.'"04: ucr!rdtLtcr!E;it~~ 

fflv \fc_f].51,.fj:, ~:00!¥tl30){,&~fJipJG~ (2-C) .!::[PJ~,cL --Cwt~iliJvG~ (2-E) ~ 

i)ffl~Lfco ~O)wt~fJipJG~ (2-E) tp ~;::, $:fLW£~.!::f~,'5ilJ:IJ-il~15 µ mO)PET~ 
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tm!:ct~•m~imL, §I~ J:::tf~1!J,;::J::~J7-0DltJJ:LpjV!~ (2-E) ~~1!1Ltc~, ~~T0 

=.t,;::J::".J, ~-1!JO)~~P"J ~;::7 ~7~ (tlztft-"~'? -1't-) ~!3'~L, ;:..O)flztft-"~'?,1' 

l--~±f:;$:i!::T0ffi2t/~v~37 Ji i!::f~0$:fLWm (EJdf-2O µ m) ~;j~tco 

[0140] SBRO)j::t,_m:~o. 97g/ cm\ -"~'?,1'}-,0)j::t,_m:~3. Og/ cm3 i!::L tJfl:HLtcffi2t 

/~ v ~37 Ji q=t 0) t/ztft-" ~ '? -1' f-,0) ,(;$:fJfa'~ ~ fi, 8 7% -C-&>00 

[0141] ~tc, ~Mi!ffetlli!::[pj~';::L t, ~m¥tll -C-{~~Ltc~~O)filijffiHC70ttftillfflt~ (1-A 

) ~~1!JL, IlizJ*L t, 1MH~A-C-&>0PE~~-1r~.±1*i!::T0ffil t/~v~37Ji~%fflt 

Ltco 

[0142] J:::ffc~~i!::~m¥tl2-C-{~~LtcIE~i!::~ J:::ffc$:fLWm~JrL tllltl1t:b-tt, rfOJ:¥!¥ 

tft ,;:::¥f¥ §J L -C :¥!¥ §I ffi~ {;$:~{~~ L tco =. O):¥f¥ §1 ffi~ 1*~ ffl lt \ tcJ2J3'f .. fi, ~Ml! ffeiJl i!:: 

!RJ~,;::L t!J-ri)A=lXffla!!~{~~Ltco 

[0143] (~Mlf¥tl7) 

7 ~7~ ,!:: L -C, ~Mi!{ftl 1 -C-ffl lt \fcbO) ,!:: [pjt:, V!J jJ~~-1 r 1 OOOg~ ffl lt \._ =.n~Jk 1 

OOOgq=t ';::5;)-~~-tttco :~];::, /~-1✓~~,!::L -C, ~Mi!¥tl3-C-fflv \fct;O),!::[pJCSBR7 

To/:77'~12OgjJl];z_, ~-,;::5;)-~~-tttr,fJ(tftffJlfflt~ (2-F) i!::Ltco ;:..0)7,fJ(tftffJ=Lpjt~ 

(2-F) ~;::J1Jdf-;v~15 µ mO)PP~~;vJ-,:t'o~~-1!1 ($:fLW~f*) ~imL, §1~1::tf 

~1!J~;::J::".Jr,0(tftffJlfflt~ (2-F) ~~1!1Ltc~, ~J:"*T0M~;::7,0(tftffJ=Lfflt~ (1-A) ~!i' 

,1'::z~37~~ fflv \t~1!JL, ~1:"*L -C, fflH~A-C-&>0PE~~-1r~.±{;$:i!::T0ffil t/~ 

v~37Jit, 7 ~7~-C-&>0V!JfJ~~-1-=r (t/ztftO)t;0)~13tf) ~.±1*i!::T0ffi2t/~v 

~37Jii!::~~T0$:fLWmO!Jdf-23 µ m) ~;j~tco 

[0144] SBRO)j::t,_m:~o. 97g/ cm\ V!JjJO)j::t,_m:~2. 2g/ cm3i!::L tJfl:HLtcffi2t/~v 

~37 Ji q=t 0):,,-'!) jJ~~_:'l-=f,O),(;$:fjf13~~f'i, 9O%-C-&>00 

[0145] J:::ffc$:fLWH~~fflv \fcW3'f-.fj:, ~Miffftl2i!::[pj~~=L t!J-ri)A=lXffla!!~f~~Ltc 

0 

[0146] (~Mlf¥tl8) 

/~_,,✓37~~-C-&>0EVA (Wfl~l:::''.:::.1v1±1 *O)ff.Jm-{ft;v~34-=E-1v%) 1OOg, :toJ::Vl-­

;v::r.✓6kg~?G~~;::}\.n,, ~-~;::m:M-t-0 ~-C-~rllU;::ttfti$Ltco J:!];::, fflH~Ai!::L 

-C, PE~~-1-=f, (SJZ~~-1~5 µ m, iWIL~1O5°C) lkg~jJlJ;z_, T ~7'/~~-c-, 28OOrpm 
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O)~{tf:-C-1~rFlijft#L-C0'~~-ttfco ~~=, 7 Jv~-rf,W{~-1--r (1JZ-;1$J~-1~0. 4 µ m) ~1 

kgjJlJ;{_, jft#L -Ci11Dlx*J=IJ1X:~ (1-C) ~wffl!MLfco 7{1Dlx*Jipjt~ (1-C) ~, ~:1itl!fftll 

~IP1~~=!Mmfftll-C-1'¥!MLtc~~O)fitiJtuH;::~::f!fL, ~~L-C, J!J.7J.il~10 µ mO), ffl 

JJ~A-C-;bgPE~.±f$:~L~~=7 Jv~-rf,W{~-1--r~"a'~Tgffil Y/~v~::$7Jli~~~J:: 

~;::%pjtLfco 

[0147] PEO)Jt,lll~l. Og/ cm\ EVAO)Jt,_m~o. 94g/ cm\ 7 Jv~-f"O)ltlll~4. Og/ 

cm3~L -Cl"Jtl:1Lfcffil Y/~v~::$1Jli q:tO)PEf,W{~_:'L--rO)f$:fj-a-~$fi, 7 4%-C-&>go 

[0148] :rx~;::, !MmffeU2-C-1'¥!MLfc:iE~O)fitiJffiH;::, t11Dlx*Jipjt~ (2-C) ~:rv~ F::z~::$7~ 

~fflv \-C, ~~ff~O)}!J,7J.il~l0 µ m~;::t.tgJ::-:H;::~::f!fL, ~~L -C, 7 ~7~-C-;bgf,/)t 

~.r-::: ~'? .,-(J--~± f$:~T Q ffi2t/~v~::$7 J1i ~ 1E~J:: ~;::%pjtLfco 

[0149] J::ffcffil Y/~v~::$7Jli~%pjtLfc~~~ffi2t/~v~::$7Jli~%pjtLfc1E~~~_mp 

~:bit, ri'NJ~~~;::~§JL -C~§Jffl~f$:~1'¥!MLfco ;:_O)~@Jffl~,(;$:~ fflv \fc.!J3'f-.fj: 

, ~:1itl! ffetll ~ IP1 ~ ~;:: L -C!J 'T? A= lX fflilf! ~1'¥!M L fco 

[0150] (~:1itl!ffetl9) 

711l~fFJ=Lpjt~ ( 1 - A) 1 kg~=, ~ ~= 7 Jv~ -rf,W{~-1--r ( 1JZ-;1$J;fi-1~0. 4 µ m) ~ 400gjJlJ ;{_ 

, ;1$J-,;::5:t~~-tt-C7,&~*Jlpjt~ (1-D) ~wffl!MLfco 

[0151] 711l~fFJ=Lpjt~ (2-D) q:t ~;::, J!J.7J.il~15 µ mO)PET!Mr~:it~-::ftf ($:fLJt£{;$:) ~iii 

L, §l~J::~f~::f!f,;::J::".Jr,&~*Jlpjt~ (2- D) ~~::flfLtc~, ~i*TgwJ~::, ~,::r,&~ 

fFJ=Lpjt~ (1-D) ~::$7".,-(::z~::$7~~fflv \-C~::ftfL -C~i*L, tMJJ~A-C-;bgPEf,W{;fi-1--r~ 

.±f$:~ L ~ ,;::7 ;v~-f"f,W{;fi-1--r~"a'~Tg ffil Y/~v~::$1 lli :BJ::Vf,Bt~.r<~'? .,-(J--~.± 

f$:~L~{;::tMJJ~B-C-;bg~fflfjPMMA~-a-~Tgffi2t/~v~::$7Jli~~Tg$:fLit~ 

(J!J.7J.20 µ m) ~~tco 

[0152] PEO)Jt,lll~l. Og/ cm3
, 7 Jv~-f"O)ltlll~4. Og/ cm3 ~L -Cl"Jtl:1Lfcffil Y/~v 

~::$7 J1i q:t O)PEf,W{~_:'L--rO)f;$:ffl-a-~$~j:, 80%-C-&>go 

[0153] J::ffc.$:fLWH~~fflv \fc.!J3'f-.fj:, ~:1itl!fftl2~1P1~{::L -C!J'1-?A=lXfflilf!~f'¥!MLtc 

0 

[0 154] (~:1itl!ffetl 10) 

7 Jv~-rf,W{~-1--r (1JZ-;1$J~-1~0. 3 µ m) lkg~JK lkgq:t ~;::5:t~~-tt-C.A7!J~~JJffl!ML 
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fco =._0),7-7!)~,;:, ~~;:,7~,,f:,,,,y"'~t L ---C § 2~ifitt7 ::7!J;vffl)J~:r."7' /V1/3✓ (ufil% 

5tlt,$45W:S. %) ~lOOgjJlJ;z_ ---C;ffi#L, WDtkiHJvt!fefo (2-G) ~iJIJ~Ltco 

[0155] ~mffetll '"01-'F~Ltc::~_;f~O)jµijjjij,;::, WDtkfJlJvt!fefa (2-G) ~7v~F:::r~?7~,;::J::~ 

~:;fffL---C.lfiz:i*L, }]J.7J..;a~5 µ m,;:tc(0J::5 ,;::, 7 _,,7~'"0&>07 Jv~-t-~i_::'l-r~±f*t 

T0ffi2t/~v~?'~~%JvtLtco 

[0156] /~,,f:,,,,?7~~0)1tm~1. 2g/ cm\ 7 ;v~-j-O)Jtm:~4g/ cm3c:L---C.tf:1Ltcffi2t 

/~v~?'~ q=t0)71v~-t-~i_:1t-rO)i$:;fj~~,$fi, 87% '"0&>00 

[0157] ~tc, WDtkiHJvt!fefo ( 1 - A) lkg,;::, ~,;::~-Jimfftl3'"0 J'tH, "fc'i:>O)c:fpjtt/sttt.,,-..::::~"7' ,,f}--

lkg~jJlJ;z_, :1$J-,;::5t$:~-tt---Cwttti£LJvt!fefa (1-E) ~i)M~Ltco =._O)j,&tt*Jlpjt!fefo (1 

- E) q=i ,;::nJ.7J..;a~15 µ mO)PP~_?(;v}--:t'o~~-:;fff ($-::fLW£f*) ~:imL, §I~ J:::tf 

~:;fff,;::J::~r,etttfJlJvt!fefa (1-E) ~~:;fffLtc~, .lfiz:i*-t-0=.t,;::J::~, ~-:;fffO)~~N 

~;::ffl)J~A(PE~i_::'l-r) :-BJ::-clfllttti_:1t-r (fllttt.,,-..::::~"7',,f}--) ~~~L, PE~i_::'l-r~.±1* 

c:T0ffil t/~v~?'~c:fc(0$-::fLWH~(nJ.7f.2O µ m) ~1~tco 

[0158] PEO)Jt,m:~l. Og/ cm\ .,,-..::::~"7',,f}--O)Jtm:~3. Og/ cm3c:L---C.tf:1Ltcffil t/~ 

v~'.)"~ q=tO)PE~i_::'l-rO)f*ff~~,$fi55% '"0, t/sttt.,,-..::::~"7',,f}--O)f*ff~~,$fi4 

5%'"0&>00 

co159J 1::i2~~t~m-Wtl2-e11F~LtcIE~t~ J:::ic$-=FLW~~:kL ---cmtlit:b-tt, rMJ~ 

tt~;::~§JL ---C~[filffl~f*~f-'p~Ltco =._O)~[filffl~,(;$:~ffiv "fcJ2,l.;>1.fi, ~nmffetllc: 

IPl~ {;:: L ---C!J Y? A= lXffl1t!!~f1p~ Ltco 

[0160] (~nmffetll 1) 

wtttiHJvt!fefo (2-C) q=t {;::J]J.7J..15 µ mO)PET~tm!:it~-:;fff ($-::fLW£1*) ~:imL, 

§I~ J:::tf~:;fff ~;::J::~z,ettt*Jlpjt!fefa (2-C) ~~:;fffLtc~, .lfiz:~-t-0=.t,;::J::~, ~-:;(ff 
O)~~N ,;::7 _,,7~ (t!sttt.,,-..::::~"7' ,,f}--) ~~~L, t!sttt.,,-..::::~"7'-1r-~±1*c:T0ffi2t/~ 

v~?'~c:fc(0$-:fLW~(nJ.7f.2O µ m) ~1~tco 

[0161] fMJJ~B'"0&>0~if1PMMA(SJZ.:1$Ji_:1t~o. lµm, B =l. 0, B =5, Tg:85°C)O)J}< 
T R 

0-$:f* (ufil%0-J:t,$4OW:S. %) lkg,;::, /~,,f:,,,,'.)""~tL ---C~nmffetl3'"0 fflv "fc'i:>O)c:fpj 

CSBR7To/:7_7-lOOg~jJlJ;z_ ---C;ffi#L, wtttiHJvt!fefo (1-F) ~i)M~Ltco =._O)j,&ttfJl 

Jvt!fefa (1-F) ~, ~mfftll '"0f-'F~Ltc:IE~O)jµifjjij~;::7v~ F:::r~'.)"~~fflv "---C~:;fffL 
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--C~~L-, }!j[.7J.il~6 µ mO), 1MH~H"--C-&>,5~~PMMA~~~--r~.3=:1:;$:c:T,5ffil t,,;~v 

~,!7 m ~%pjtL-fco 

[0162] SBRO)J::t,lll~O. 97g/ cm\ ~~PMMAO)J::t,lll~l. 2g/ cm3c:L--CJJtl::iL-tcffi 

1 t,,;~v~!7m g=iO)~~PMMA~~~--rO)f:,$:fff-a~$fi, 89%---C-&>,'50 

[0163] ~mffetll ---C-f-'F~L-tc::~A~c:ffi2t/~V~,!7m~%pj(:L-tc1E~c:~ J::ffc$:fLWm~:1r 

L --Clll:tJ.itb--1±", riW/lt~,;:~@JL --C~@Jffl~i*~f-'F~L-tco ::_O)~@Jffl~i*~fflv, 

tc .12-l 5'Hi, '.%1it!I ffetll c: IWH~H;: L --C!J '1-? A= ?x fflllf! ~f-'p~ L-tco 

[ 0164] ( '.%1it!I ffetll 2) 

mt~ili@Ult (1-A) ~fflv,fc.12-l:>'Hi, '.%:1it!Iffetl10c:IWH~H;:L---C, tMH~A ---C-&>,5PE~ 

~~--r~±f:,$:c:'"t-,5ffil t,,;~v~!7mc:fct,5$:fLWm(nJ.7J.20 µ m, $:fLWm1) ~~ 

fco ~tc, 711l~*Jipjt~(2-C)~fflv,, '.%1it!Iffetlllc:fpj~~;:L,--C, f,l)t~.r<~'7'--{r-~± 

1*c:T,5ffi2t,,;~v~!7mc:tct,5$:fLWm(nJ.7J.20 µ m, $:fLWm2) ~1~fco 

[0165] ~mffetll ---C-f-'F~L-tc1E~c:~m¥tl2---C-{-'F~L-tc$t~c:~, J::ffc$:fLWm1:toJ:V$ 

:fLWm2~$:fLWm2ti~$t~{j!JJc:fct,5J:5 ~;:frf=E~i±"-'=>-'=>lll:tJ.itb--1±", riWJ~~,;:~ 

@J L --C ~ @J ffl~ f:,$:~1~ tco ::_ 0) ~@] ffl~ 1*~ ffl v , f c.12-l:>'Hi, '.%1it!I ffetll c: fpj~ ,:: L --C!J 

'T? A=?xfflllf!~f-'p~Lfco 

[0166] ('.%:1it!I¥tl13) 

711l~*Jipjt~ (1-A) O)ftb".'H::wt~*Jipjt~ (1-D) ~ ffiv ,fc.12-l:>'Hi, '.%:1it!Iffetl12,:: 

:to,t,5$:fLWmlc:fRJ~,::L-t, fflH~A '"0&>,5PE~~~--r~±f$:c:L-J!]CT Jv~T~~~ 

--r~-a~T,5ffil t,,;~v~!7mc:fct,5$:fLWm3~{-'F~L-tco ~tc, wt~*Jipjt~ (2-

C) O){-tb".'H::-mt~ilipjt~ (2- D) ~fflv ,fc.12-l:>'H'i, '.%:1it!I¥tll2~;:;tott,5$:fLWm2c: 

fRJ~,::L---C, ;.f:Bt~.r<~'7'--{r-~±f:,$:c:L-]!,;:;fMH~B---C-&>,5~~PMMA~~~--r~-a~ 

'"t-,5ffi2t/~v~!7mc:tct,5$:fLWm4~{-'F~L-tco 

[0167] ~m¥tll ---C-{-'F~L-tc1E~c:~m1JiJ2---C-{-'F~L-tc$t~c:~, J::ffc$:fLWm3:toJ:V$ 

:fLWm4~$:fLWm4ti~$t~{j!JJc:fct,5J:5 ,::1r1±~--li"-'=>-'=>lll:tJ.itb--l±", riWJ~~~;:~ 

@JL --C~@Jffl~f:,$:~1~tco ::_O)~@Jffl~i*~ffiv ,fc.12-l:>'f-.f'i, '.%:1it!Iffetllc:fRJ~,::L---C!J 

'T? A=?xfflllf!~{-'p~Lfco 

[0168] ('.%:1it!I¥tl14) 
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fllt~7 Jv~T (~~~-11£2 µ m, 77'~:7r-.lt50) lkg~c .. 7K 1kg, ,,.~-1✓7"-~-C-tb-'5 

EV AO)::r. '? }V1/3 ✓ (ff'flift:'';:::.J]/ EE *O)fflfm ~{ftil~ 20-=E-Jv%-. ufil ~:B-.It ~50W m 
%) lOOg~jJl];t, 7'4,A/~~-c--. 2800rpmO)~{tf:-C-l~rFl,Wt#L-C:B"~~-,±--. J:!]C 

, 7Jv~T-~(~~-~:f£3µ m, ~~-~ffe:10cm)300g~jJl];t, ~-~=t~.g~ 

-C-~[tffil_~c-Ctft#L-C-. 711t~*Ji}Jx:~ (2-H) ~1~fco Wl~*Ji}Jx:~ (2-H) ~-- 7"',1=i~ 

::$1~~ffiv"-C-. ~:;fff}!J50 µ m-C-PET£,t,t J:Jc~:;fffL, ~~Ltd&-. PET£f;ttr~G~J 

M-t--'5::.t~cJ:: ~-- 7 47~-C-tb.gfR~Y Jv~T~±{*.!::T-'5ffi2t,,.~v~:$1 !Ii tt~-'5$ 

:fLW~(J!Jdf-15 µ m) ~1~tco 

[0169] EVAO)J:t;Ji~O. 94g/ cm\ 7 Jv~-j-O)J:t;Ji~4. Og/ cm3 .!::L -c•t11Ltcffi2t 

/~v~::$1 !Ii c:p O)-t/lt~7 Jv~-j-O)f*fjfa-~~fj:, 66 %-C-tb-'5o 

[0170] ~tc, Wl~*-.[)Jx:~ (1-C) ~ffiv"-C-. ~1i!!,Wtl8.!::IR:]~~cL -C, ilJdf-il~lO µ mO), ffl 

JJ~A-C-tb-'5PE~~-1--r~.±1*.!::L]!~C7 Jv~T~~-1--r~'3°~T-'5ffil t/~v~:$11'j~ 

~~J:JC~@tLfco 

[0171] ffil t/~v~::$1fli~~T-'5~~.!::J::ic$:fLW~.!::!Mmfftl2-C-{~!MLtcIE~.!::~iitl 

if;b-,±--. riWJ~~~c~@IL -C~@Iffl~f*.!::Ltco ;:.O)~@Jffl~f*~fflt, "fc.12J.5'H'i, ~ 

-Jif!!'Wtll .!::IR:l~~cL -C!J'f-? A=?xffllt!!~{~!MLtco 

[0172] (~-Jif!!¥tl15) 

711t~*Ji}Jx:~ (2-H) ~fflt, "-- ~-Jif!!¥tl14.!::IR:l~,cpET£,t;t J::~c~:;fffL, ~i~T-'5lW 

,c, ]!,ct,0t~*Ji}Jx:~ (1-A) ~7"v~F=i~::$1~~fflt, "-C~:;fff)]J15 µ m-C-~:;fffL, 

~~Ltc~ ~CPET£f;tiPG~JM-t--'5::.t~cJ::~ .. 1MJJ~A-C-tb-'5PE~~-1--r~.±1*.!::T-'5 

ffil t/~v~37fli.!::, 7 47~-C-tb-'5-tllt~7 Jv~'f"~.±1*.!::T-'5ffi2t,,.~v~37fli.!::~~ 

T-'5$:fLW~~1~tco 

[0173] !Mm¥tll -C-{~!MLtcIE~.!::!Mm¥tl2-C-{~!MLtc~~.!::~ .. J::ic$:fLW~~ffi2t,,.~ 

v~::$1fliil~~~{j!JJ,!::t~-'5J::5 ~ciitlif;b-,±--. ri%~~,c~@IL -C~@Iffl~f*.!::Ltco ::. 

O)~@Jffl~f*~ fflt, "fc.12J.1H'i, ~-Jif!!¥tll.!::IR:l~~cL -C!J'f-? A=?xffllt!!~f~!MLtco 

[0174] (J:t;~,Wtll) 

~-Jif!!¥tl12-C-{~!MLtc$:fLW~20)df-~t,,.~v~::$1,!::L-Cffiv"fc.12J.5'H'i, ~-Jif!!¥tl12 

.!::IR:l~~CL -C!J'f-?A=?xffllt!!~f~!MLtco 
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[0175] (lt~ffetl2) 

~nmffetl12'"01~~Ltc$::fLW~lO)df-~t/~v~7' .!::L -C fflv "fc0.7Hi-. ~:blliffetl12 

.!::[P]~~CL -C!J'f-i)A=lXfflitf!~f~~Ltco 

[0176] (lt~ffetl3) 

PE~1¥.&$:fL~(J!Jdf-2O µ m) ~fflv "-. ~mffetll '"0{~~Ltc~~.!::~mfftl2'"0{~~L 

tclE~t~-. J::ffcPE~1¥.&$::fL~~Jr:(£~-tt---=>---=>llltlit:b-tt-. ri@J~~ljdc~§JL -C~ 

§Jffl~f:,$:~f~~Ltco =.O)~@Jffl~f:,$:~fflv "fc0.7Hi-. ~nmffetll.!::[P]~~CL -C!J'f-1) 

A= lXfflitf!~f~~ Ltco 

[0177] ~nmffetll ,...._,16:t3J::V!t~ffetll ,...._,3~C:to~tgt/~v~7'0)l-Pf)J)G~*l:t3J::V*2~CJF 

To *1:t3J::V*2~C:f3v"-C-. ~:fL$filVJJ£0)~(1O) ~CJ::VJ;:lt~tcb0)'"0;bVJ,. ~tc-. 

r 1MJI~f:,$:fj/~:fLf:-$:f.lJ .!::fi-. ffi2t/~v~7'fljO)~:fL{:,$:{l~lOO%.!::Ltc.!::~O)-- ffi 

1 t/~v~7'flj ~c13~tl,g1MJI~AbfitJI~B.!::O)itstf:-$:{lO)Jt$ (%) ~,i~L -Cv "go 

~~c .. ~fljO)f-pj.)J)G'"0fi-. $::fLW~f* (~ml:ffi") ~/~--{Y?",~fi~"~L-C:toVJ,. f-pj.)J)Gg=r 

0)-lj---{ ;qj:-. !j:{H C ~VJ ;;6~ ~ v "~.& VJ 3¥ j$]~~~ '"0 &> VJ -. -t O) ft!! 0)-lj--1' ;( ~j: ifZ j$J fili'"0 mg o 

[0178] [*1] 
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r, 
0 
I-' 
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~ 

r, 

}1 
I:'--.) 
L....J 

~1'IJ1 

~1'112 

~1'113 

~1'114 

~1'115 

~111§116 

~1'@17 

~ti@J8 

~1'119 

ffi 1 -t! rn .... -1111 

tMft~f*ffi/ 
~-~ ~fLf*ffi 

(%) 

PEIUfLT ( 1 µ m) 100 

PE~*!LT(1 µ m) 143 

PE.fl'LT(1 µ m) 93 

PE.'1i'.T(1 µ m) 89 

~tiPMMA(O. 1 µ m) 93 

PE-*.!LT(1 µ m) 38 

PE.f.lLT(1 µ m) 72 

PE.filT(5 µ m) 100 7JL-::t-(O. 4µm) 

PE.filT(1 µ m) 56 7 JL-::t-(O. 4 µ m) 

ffl2-t!l~v-1?J! 

m~ 
':/ 1)7J (0. 4 µ m) 
PE~ifi.1T ( 1 µ m) 

7 JL,::f-(2 µ m, 7.7'."'?l--1±50) 
PE-*l'LT(1 µ m) 

X:-x1'H1 µ m, 7.7'"'?1--.l:t10) 

"-x1'H1 µ m, 7.7'"'?1--.1:t 1 o) 
~tlPMMA(O. 4µ m) 

X:-x1'H1 µ m, 7.7'"'?1--1±1 O) 

X:-x1'H1 µm, 7.7'-"?l--1±10) 
X:-x1'HO. 8 µ m, 7.7'"'?1--.l:t50) 

':/ 1):h (0. 4 µ m) 

l'{-x1'H1 µ m, 7.7'"'?1--.l:t10) 

X:-x1'H1 µ m, 7.7'-"?l--.l:t1 o) 
~tlPMMA(O. 4 µ m) 

~fL$ 
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* ~ '4 ~i rt 
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07 07 

tt tt ~fffll-fJIJ10 
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~ ~ 

~fffll@j 12 
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✓ .,I 

~ 
(1 
✓ 

--,-\ --,-\ 
3 ~ 
~ 3 
Rt :cm(1 

-¾-I 

ffi1-t?,,L,,-~J! 

ltff~~~/ 
.Jlx ~IL~~ 

(%) 

PE~fliT(1 µ m) 
275 

X.-x1H1 µ m, 7.::Z.."?l--.lt10) 

~~PMMA(0. 1 µ m) 56 

PE~*.i!T(1 µ m) 185 

PE~*.i!T(1 µ m) 
143 7Jl,;::-j-(0. 4µm) 

PE~*il.T (5 µ m) 
53 7 JL,S,-j-(0. 4 µ m) 

PE~flIT ( 1 µ m) 53 

fJL. -
PE~tfIT(1 µ m) -

PE!l~i:rt.~ 

ffi2-f!I \l..,,-~J! 

t•Jlx 

7)1,;~j-(0. 3µm) 

x.-x1H1 µ m, 7.::Z.."?1--tt 1 0) 

X.-x1H1 µ m, 7.::Z.."?l--.lt10) 

x.-x1H1 µ m, 7.::Z.."?l--.lt10) 
~tlPMMA(0. 4µ m) 

7JL,~-j-(2µm, 7.::Z../'{?f-.!±50) 
7 JL,S,-j-(f:¥:3 µ m, ffi*fti:10cm) 

7 JL,~-j-(2 µ m, 7.::Z.."?l--.lt50) 
7 JL,~-j-(f:¥:3 µ m, •*ii: 10cm) 

X.-x-1'H1 µ m, 7.::Z.."?l--tt10) 

f,J:l.,. 

~tL$ 
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27 
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28 
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r::J:: ".r, -th-t':h,(7)ffl/lfH;::ffl v ,f;::-_t,7{;v~5t (7)'S/i7o/ 1'~'17:,,,,t1ffi.oc~;ft6btco fflilf!~ts 

rH :fflf ,= An, 30 °c tP G 150 °c ~-c-'Bt5;)-1 °c (7) i,1if--c-rHoc 1:: ~~ -tr-cno~ c, m:ilf! (7) 

Jfg:tf~mm (7) tHoc ~ 11:: ~* 6b tco -t L -C-.. mm 11RtJ:>; 30 °C-C-(7)fjR (7) 5f~ fl. J:: ,= J:: ~ L tc 

~~(7)f1ffi.OC~-.. Vi"o/ 1'~'17:,,,,tHOC~ Ltco ~tc-.. 150°C ';::i¥Ltc~~-C-:!le];::305;)-r1c1itH 

OC ~ff-l~ L-.. fflilf1(7) * im tHoc :to J:: Vffl:rtf! fflEE ~ffltl '.iEL tco 

[0182] J:!];::, .bt~¥tl2(7)ffl:rtf!,;::--:=>t,,tb-.. [Rj~~;::rkJ!f~mm(7)f1ffi.OC~11::~ffltl'.iELJ::5~Ltc 

ti:;, fflilf!f-'F!M~~= rkl~ffi~ti:;1::.c -cv -0::.~ti:;~Jl:Y':I L, fflilf!~ L -c (7)~1iffi~1-'r5::.~ 

tJ:>;-c-~t.tti~-0 tco 'j-t_t;b i:>-.. .bt~¥tl 2(7)t,7{;v~5' fi-.. 7 -47~~~T 0 ffi2t/{;V 

~5f Jii1V_tv ,tc6b ~=-- fitifititi~G(7):JfJJL#tt~=M-t-0iJ!OCil:;§§<, fflilf!f-'F!Mff~1HCiE~ 

~~~tJ:>;;JfJJLf-tttGh-CrkJ!f~ffi~~1::.Ctcb(7)~,~-:bh00 

[O 183] J::ffc(7)~fiffi~*~*3 ,;::~'j-o ~tc-.. ~:1iti!¥tl3:t3J:: V .bt~~J3(7)ffl:rtf!,;:::tott0 rklif~ 

mm:(7)tHoc~11::~-tn-t'n!ZI 1 :roJ:: VIZ! 2 ~=~r 0 

[0184] [*3] 
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:.,,-v,, t--~·?::.,, Ill~ 1 50°C~30-st{ift 
(OC) Lt::~0)~5.5c 

~n'ftt@J 1 122 W'.%~L 

~n'ftt@J2 122 W'.%~L 

~n'ftt@J3 122 W'.%~L 

~n'ftt@J4 122 W~tJ:L 

~:&1!HJJ5 135 W~~L 

~ 1i1tt i§IJ 6 122 W~tJ:L 

~~@17 122 W~~L 

~~@JS 105 W~~L 

~~@Jg 122 W~~L 

~~@J10 122 W~~L 

~~@J11 135 W~~L 

~~@J12 122 W~tJ:L 

~~@J13 122 W~tJ:L 

~~i§IJ 14 105 W~~L 

~~@J15 122 W~~L 

.l:t,~@J 1 - ~ mi ;lffi.~ J:. ¥1-

.l:t,~@13 137 tl±ig"""F 

[0185] ~3~=7T"T J::5~=-- ~:M!if7iJl----..,,150)t/~V~7'-C'f'i, V-\"o/l--~?✓rlllocil~l05----..,,13 

5 °c 0) ti oo t t.t ~ , fflttl! 0) rWi rlll --C-0) :tc1~::11: ~ ,Wt:f~ 't-0 0) ~ = ffi-?JJ t.t rllloc fi'i lffl --c-v-y o/ 1--

7'"" ry:,,,, ~ 1=:_ c0-=.. t ii~~ G ti~ t t.t-·=>f co ~tc, ~:M!i{JUl ,,.,_,150)ffittl!--C-fi, -t0):f&150°C 

--C-305;)-ill:~L --cb, fflttl!O)~ffilrlilocil~J::~Ltc~, fflEEil~fi&~T0t1t ,--:.:>fc~'M'Vi 
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J!.Gti.ftii~0tco 

[0186] ~tc-. ~:00!¥tl3(7)ffl1tf1-cti-. ~HCff-T J::5~c-. 150°C't'305J-*RL-chr"liffimm 

ii~~ r-t-0=.c:t~< 1/fo/ J--5try✓O)~~il~*tcn-. 1/fo/ J--Y'?/"'~O)~~fiil~ff-lR 

~ntco 

[0187] =.n~cxtL-. 1:t~¥tl1(7)t/~v~5tfi-. 1/fo/r-Y'?/"'~tng~,wt*-t--'5tc~(7)ffl!giA 

joJ::VtMHgiB~~L --Cv \f~v \fc~-. 1/-Yo/r-Y'?/"'il~:1:.Cf~ii~0tco ~tc-. 150°C't'30 

5J-*RT0=.c:~cJ::VJ-. ffl1tf1(7)~ffiHllllOCil~~1t~cJ::~Ltco =.nfi-. 1/-Yo/r-Y'?/"'il~ 

{t/Jii~t~iP0 tctc~ c:tliJltl~h00 

[0188] ~tc-. 1:t~fftl3(7)ffl1tf1't'fi-. ~2~Cff-T J::5 ~;:-- 150°C't'305J-*RT0=.c:-e-. P"liffi 

mmn~1l1J9t~c~rL tr"lif~ffi~~:1:.C~Tlt \~~c:t~0=.c:il~bii~0tco =.nfi-. t 

/~v~5tiJ~~~L --Clt \0fc~c:tliJltl~h00 :J!]c __ 1:t~¥tl3(7)ffl1tf1't'fi-. ~3~CJFT J:: 

5 ~;:-- 150°C't'305J-*RT0=.c:-e-. ffl1tl!fflfEil~~rT0~1til~@R~Ghtco 

[0189] J!~C-. ~:Miffftll ,...._,15-. 1:t~ffe"tl3(7)!J'T?A=fkffl1tf1~C--=>lt \--C-. fl_ r(7)~{tf:'t'.7Effl~ 

1-r lt \ __ 3'Em:?i¥ _ajo J:: v1i5t:m:?i¥ _a ~-t"n-t' n:1< ~ __ 3'Em:?i¥ _a ~cxt-t-01i5t:m:?i¥ _a O)i,1 

i'r~3'Effltj]~c:L t~1iffiLtco 3'Efflf'i-. 0. 2C(7)fflmfflt['t'ffi1tl!fflfEil~4. 2V~ct~-'5 ~ 

't'JEfflmt3'Effl~1Tlt \" :rkv \'c'-. 4. 2V't'(7)JEfflfE3'Effl~:fT5JEfflmt- JEffifE3'Efflc: 

Ltco 3'Effl~ T~'t'(7)~_7E-~rFl,f'i15~rFlic:Ltco 3'Effl~(7)ffl1tf1f'i-. 0. 2C(7)jjj(ffl 

fflmE't'-. ffl1tl!fflfEil~3. ov~ct~-'5 ~'t'1i5t:ffl~1-r0tcc:=.b-. ~:Ml!fftll ,...._, 15(7)ffl1tf1f'i-. 

1:t~fftl3(7)ffl1tf1c:IR1~~;:-- 3'EffltJJ~il~f;~J£100%c:f~VJ-. 3'Efflff~(7)!J'1-?AT'/"'F7-1' 

1-- (7) :1:.Jvt ii~ :j!j] 1l: ~ h ffl1tl! c: Lt~~~ c 1-tmh T 0 =. c: ti~,f({[@R -e~ tco 

[0190] *36~ f'i-. -t"O)~~~®JmLf~v \{mlffl't'-. J::ic.fl_:>'f.(7)*~c:L t'h~:Ml!il~PJtng--c, 

<h00 *t±:l»ffl~COO'JF~htc~:Ml!*~f'i-fftl't'<b0 t-. =.nG~c~NJEf'i~nt~v \o *36 

~(7){m[1IH'i-. J::~(7)~{fflji}(7)ic..J::VJ'h-. ~1-1~n --Cv \0ffl>Jt(7)tilffl(7)ic..~{~% 

L tM~~h-- if>Jt(7)fmlffl c:~~(7){mlffl P"J't'(7)~t (7)~J!f'i-. ffl>Jt(7)tilffl ~c-a~h 

0 b (7) -e <h00 

)ii~l: 0) f[j ffl PJ'fru•t~ 

[0191] fl-l:IDl~LtcJ::5 ~;:-- *36~ ,cJ::nf:f-. ~~~lzg ~CJ::0 P"lif~ffi~~cxt-t-0{~i!¥1tfi~;: 

tlh-. ~tc-. ffi~~jMJ3'Em;t~,!::'~;:J::VJffi1tf10)71la.OCil~~1t~cJ::~Ltcc:~(7)~~,~~;:b 
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!# 3=f<: 0) lei lffl 
[l] ffil t/~v~?'~C:,_ ffi2t/~v~?'~c:~t?~:fLl(<Dffl~1l::"¥*--rfflt/~V~ 

?'---C: &>-0 ---c" 

MtBffil t/~v~?'~ri,. il,;!IL~n~8O'"'-'13O°C---C-&>0tMH~A,_ :toJ::V,. JJowM;:J::'JiF 

7k fflMwUrJJ&Jf:£ L ---C Jffe1~L 1i --=>rllllocl::*c:~ ~=ffetlloc ;6~~ ::kT 0ffl H~BJ:: 'J~ fin 

0drf~<c:'h lf_i<DfflH~~±f$:c:L ---C'2i :JJ-,. 

MiBffi2t/~v~?'~ t'i,. ffift~Hllllocn~15O°C.!2J.J:::<D7 47~~3=:{;$:c:L ---C'2i :JJ-,. 

MiBffil t/~v~?'~:toJ::VMlBffi2t/~v~?'~<Ddrf~<c:'h-Jfl'i,_ tR~i-=:'l.--r 

~'2it?=-c:~!t~~c:T0ffl~1l::"¥*--r ffl t/~v~?' o 

[2] MtBtMH~At'i,. ~!J::r.7v:1/ ,_ X.'71/:1/- l:::'';::./v-l:-/'?~~mitf$::toJ::V~!J;;d-v7 

4:1/TJ-y-!7 AJ:: 'J t~0ffn"G~1R~n0drt~< c:b 1 f_i<DfflH~---C-&>0~ff;:jtJJH ,c lBtlt<Dffl 

~1l::"¥*--r ffl t /~v~?' 0 

[3] MtBtMH~Bf'i,. 75'"'-'125°C<Dti1ffl,cjJ7,A~~,~~~T0fflH~~fflfjf;$:---C-&>0~w;it 

:CJ'il ,ctBtlt<Dffl~1l::"¥*--rfflt/~v~?' o 

[ 4] MtBfflH~Bf'i,. ,A 'T v:1/fflH~ ,_ A 'T v ✓·:f ?71/ X.:1/dA,_ 7 ;7!} JvfflH~ ,_ ~!) 7 Jv~ v 

:1/;;d-~:,;'}t,_ 7-y*fflH~:toJ::V=-nG<D~~f,$:J::'Jf~0ffn:,,G~;f:R~tl,0d>'f~<c:b lfi 

<DffiH~<D~fflfjf$:---C-&>0~f;ft:rJ:3 ,c lBtlt<Dffl~1l::"¥*--r ffl t/~v~?' o 

[5] MtBtMH~Bf'i,. TlB:it---C-JE~~tl,025°C~c:toit0ffe1~0CB n~l.!2J.T---C-&>0~f;jt:CJ: 
R 

B =(V /V)-1 
R O i 

tctcL,. J:::tB:ctq:r,. V f'i,. #JkfflfW~q=r ,;:26°C---C-24R~F~91~m1&<DfflH~B<Df,$:f_l ( 
0 

cm
3
)" V fj::,_ #7kfflMr,0n=1~mT0 M<DfflH~B<D-(;$:fl (cm

3
) ~tn-Fn*To 

i 

B = (V /V )-1 
T 1 0 

tctcL,. J:::tB:ctq:r,. V f'i,. #JkfflfW~q=r ,;:26°C---C-24R~F~9t~m1&<DfflH~B<Df,$:f_l ( 
0 

cm
3

) ,_ V t'i,. iF7kfflMraq:r ~C25°C---C-24~r~,t~r-1&,. iF7kfflMra~12O°c~=*rllll. 
1 

~ii",. 12O°c---c-1~r~i~i&J1&,c:toit0tMH~B<D{;$:fl (cm
3

) ~tn-Fn*To 
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[8J Mfieffi2t,7{;v~5f ~O)~::fL~;v~1o""'so%-c-ao~, Mfieffil t/~v~5f ~r=~~ 

h0Mfie1M~~AtMfie1MH~BtO)itm-f*ff;6~, Mfieffi2t,7{;v~5'~0)~~::fL1*ff 

0) so% w. 1:-c-ao;s ~w ;ttJJi 1 ~;:: fie• 0) ffl'Af t'¥*--r ffl t / ~ v ~5f 0 

[9] Mfie7 --r7~ fi, ~~~ft~tJ:,,Gf~;s~J;tt:rJH ~:::fie.O)ffl'Aft'¥*--r ffl t/{;v~ 

tt, l;fm-C-Jb0~f;jt:y:'i9~;::fie.O)ffl'Aft'¥*--r fflt,7{;v~5' o 

[11] Mfie7--r7~fi, tlst~~-1--r~~tf~w;ftJJil ~;::fie.O)ffl'Aft'¥*--r fflt/~v~5f o 

c12J Mfietlit~~-1--r0)7;:;<.""Yt-Jt;v~, s""'1OO-c-ao;s~J;tt:r1u~:::fie•O)•'A1t'¥*--rffl 

[13] Mfieffil t,7{;v~5f ~:BJ::VMfieffi2t/~v~5f ~O)pt~<tt,-71;v~, ~~/~.,,✓ 
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::kll/ilflFUirli::k:¥FUi 1 o o 6Iit!B 

(74) f'cl'.mA 100097445 
#l'.m± ~ii >C!lt 

(74) f'cl'.mA 100109667 
#Jm± 1AJffi ~w:m 

(7 4) f'cl'.mA 100109151 

#J.!.± :;j<.ff ** 
(72) JellJl:M ta~ :f# .=. 

::kll/ilfl~Drli:ti:'T~llil-§} :ti:'T~~I 
~:t,;(~~tt!AJ 

F 3>-1,,. (~$f) 5H021 AA06 BB0l BB12 CC04 EE0l 
EE02 EE22 EE34 EE35 HHl0 

2 
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[ t"'FfHw* 0) ielffl l 
[!f*rJUl 

( 2 ) 

lEffi t ~Ji: t -t rn/-Y t z flliU..t..:1M<~:ftfii=oe~i-l!rz-s-") -z , 

~!ffi2007-273123(P2007-273123A) 

~ffl7 1'7-tWJilc.~ffl71 '7-z;t~-1.:::frocrc'-tt6m1f11t z1fT6*eki'd1:~tLWfiz, 
1Jr1!c.1E§, WJ!cjtt,,)z, ~ct1,1,-J> O):'}-,;;:-< ti~ •i"nh'O)*®t::~itt..: 2=. t z~u&t 
T 61F7k~Mw=;x~if!L 
[!f*JJf2] 

WJ!c.it!i1frJt L ·c wJ~~t il>J~z1n!Lt t..:ttf-'tzfflt ,t..:2=. t z~ffit T 6!n*J:Jf u::!c.ifl 
O)jFJt<~i,;w={x~im◊ 

[!f*JJf3] 
WJ!c.it!i1frJ t L -c, 1/ '7 ✓ :1:J '1/ 7° 1J ✓ :7'1f1J z m 1,, >t..: 2=. t z4¥t:& t T 6 tn*J:Jf 2 t::icii0)1FJJ~ 
~mw=~if!!o 
[~*JJi:4] 

WJ!clE§O)it!i:tMW t L -C =- '1/ 7 ;J,,z%tffiii'~1t!t1/Jz ffli, •, :'.-Y'd'." < t b WJ!clE;fiiJiO)*jjj(:: 
WJ!~~1'1~tLWfi i-~ttt..: 2=. t z~ffi t T 6 ~*J:Jf 3 ?::llc.i!G0)1F7k~MW ~ 1X~il!L 
r !wj(rJi:5 l 

lfrJlli:.jt§O)it!i:t'~W t L -c~1t~zfflV1 , :'}'7d:"< t b Wlllcjt;fii)zO)*ffi(::WJllc*eflfl:~tLWfi 
z~ttt..: 2: t z~ffit T 6~g3J<JJf 3 (::!ciflO)jFi<.~WVA=1x~i-l!L 
[!jj(JJ{6] 

Wl!i:.~1t!rtJt L 'Z, ~1t71 ~z ffli,, ,t..: 2:. t i-4"'rmt T 6~j(Jj'.f 5 (::llc.i!G0)3F1f<.~A¥W= 
1X~if!!o 
[!jj(JJi:7] 

lEffic jtfi:t O)Fs'1t::t1,1,-J> z1rttc' -tt-C~§fFzIDfflt L, Wlllc.~§fFz ~¥Rte t b 
(;:y~~:T- ;z(::iV-.T 61F7J<.~¥W=1x~if!!O)~~F~c'2b-? 'Z, 

~ffl7 1'7-tWJ!c.~ffl71 3-~;t~-i::-5:i'-ift"c'-tt6it!i1f'Jc0Jif!ii':t~t::1q Y::f-zi~:1.m 
UfiJl L -C .rz-;z r- i-!ffil~T 6 ;z 'r ·1/ 7° t, 
WI!i:..l'Z-7-. }- z' w.riclE;fii)z, ~cjt§, Willc-tJ,v-7' 0):2,,-,:;:- < Cb~ ,f":fliJ>(7)*®'::~ 
l1i L, ljizJeiT 6.A '7- ·1/7° c, ~1iiiLzt..:2=. c zt~ffit T 61F7k~A¥W=;x~if!!0)~~1J$o 

[ }%BJ]O)~if:1117d:"lmBJJ] 
[ :J'5tff-r-5:i'-ff] 
[ 0001] 
*?esJlii, 3Fi<.~Ant={x~if!!t -fO)~~JJ$(::lfflL ~t::jt§, 1E:fi:1i£t..:ti-t1,1,­

J> O)*ffit::ll§Ht 6 OO't1iM10)*e~1'1~tLiiJlt::lfflT 6" 
[~il't~ff-r] 
[ 0002] 
~-=ffflnO);t.0 --57 f11,-1t, :1- ~ 1, ;z 1tiJ.,~tf t::-::>:n -c, 1Mt1 - ~•-c-, iJ•-::>~i-:t-,v 

::'f-Wl!tz1rT 6 3Fi<.~A¥W ~ :O:~if!!'°'-O)J,JHttf ~ £ t)-::>-::>S 6 0 l) 1--r'J L ~ ~X~if!!z _± 

i:ffc:t T 6 2: O)J:: '3 'd'."~il!!.U, ~I.-:i',Jv~'-WIJrz1rT 6 tc:/Jb(::'tc~-t1z ~/Jb 6 f§l:Ht:: t> ilJc 
Ji:T 6 £,~iJ1S6 0 *H::t1,1,--57 t L -c ;t-" 1J i1--1, Y-'?;t-" 1J 7°□ ev y,;;:- co);:ff lJ :;t 1, 
7 1 Yf.!fff~O)f*k~tLIBtz m~ ,'( I, i◊:t£-@;-, 1 5 0 °Ct.:J.rO)i£JJt-c UN~ L-?T< filffi~ 51 
~ ~2=. L-'z"Tt lo £ts:, {tJO) J:: 3 7d:"jjt;flJ7d:":ff:;:[fO)~~~iJ>~if!!zllYlfC: c ~, ~!fi'jt::}%~ 
T -t>fflffi~l::J:: 1'.)fflffifiiFJrii"fJt*T 6 0 -f L -C ~ ½ t::J:zJ;E~iJ1¥e~ L, ~it!!iJ'~m,;;:-~ 
i£ii~Ji&t::,;;:-611Ji~'ttl:iJ{S 6 o 

[ 0003] 
-c2=. -elE§it..:tijtt,,)zcrJ*®'::~7 1 '7-t1-.;;1 ✓:Y--t z%tf~tUffi:z~it, ~* 

1J□~!fif7d:" c·t::J:: tJ tr::r,,--57 b>f;tt1b?::lil!<Jffi: Lt..::%ii'c'tiE;fii)zl:: jt§t O)N!Jii=r'.J7d:"fiff!I!~ 1W 
~·-, ~j{!!O)#i£zlW<"~UriJ1~"c':h -c I,'◊ 0 C. 0) J:: j ~~tLJffi:zIDffltT 6 l~H::ti, ~mt 
7 1 '7-t 1q yy··-t z-5:i'-ircttO)i'ftErc·aut L, .rz-7-. t-z~~ L-cIEt,,)zit.:t.tjtt-ili! 
O)*oo t::~, li!zi~ "c' i:t 6 ( 1711 x. If, ~!'F-:Xi\ 1 ) " 
[ t"'Fff:Xi¥!Kl] 4~1ffl 2 0 0 5 - 2 2 2 7 8 0 ~~¥!¼  
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[ ~BJ]O)lffijf.] 
[ ~BJ]iJ{f!!RR LJ: -3 t T 0~Jm] 
[ 0004] 

( 3 ) ~!ffi2007-273123(P2007-273123A) 

Li;;, L7£iJit::,1'!€ml7 -1 7- t L -C J+11.,-, ;s M1t:7 lv 2 =.ry L~IN1t.1-7' >, IN1t:?:7··;t, 1/ 

ry L-/;:: c·O)mHt.!t11HJ--f:h.§~, ~* LVTI., lo LiPb1Hi!it::7J<jN~O)J: ') 7£ifM7J<1tiO)*Uffij 
~~flT 0 fc::i\t), 7K-JJ\.~lf&~ L-?T( if~i\t), ~ 0 (::~ L"?T\,lc ,f O)fc::i\t), C: O)J: 'J '£ 
f:tf-l-~ 1!!€M 7 -1 7-t L -C J+I 1.,-, 6 t , -"Z- ;z H~~(::j:31., \"( i>1!!€M 7 -1 7-iJI~* L, -"Z 

-;z t-- q:i(::Jitt ;s1Mret1h•fifri'" ;,s, c:: 0J: :i t::1'!€M7 -1 7-h~~* Ltc:::Jxw.·-e~~~n 
tc::-"Z- ;z l-- ~J+II., I G t ' 1HlJmO))]j[h-iJ>Tt-~-t=-f;:: 6 0 ,fO)f~ilt)' iEffit ~ f:,j_c_ O)fj'g~JiH= 
)\7 'Y q'-i)>!E_ t., ~il!!fz),5{; Tt-"'7-t 7£ f'J, W!Ji...l:fJEMc~-tt .{ :7 Jv1~1tiiJ>fJ:FrT 0-/;:: c·, 
~fl!!~1~11.i=~~B~ &tr-t O £ tc::, T;f!;:,J-,;c)]j!:71-iJ,t,j_Uffit=,;c-:dc::fii'it=tiL 11~!F.'t-f;:: c· i= 

J: VJ t}, v-;1 iJif*iA, t= umim L tdiJi'i t= ~tL.im i IE t,~~ t~O)~iffiJ'.l!H= J: VJ ffl.1., "tm--n'-n"'MZ 
~ ~ :h.IEfi:j_ c ~ ffi t 01!5Jil'ff.J7£1ii§!k ~ 1W <· C: t iJ, .. -c ~ f, ~tL!m ~ f~ltt-::**0 § a~ b ~ 
T ;s C: t iJ>'t·~ 7£ 1., 1 o 

[ 0005] 

*~aJJi:L J:.~c0~im~ MiRi'" ;,s i cryza.,:t<) "L ~~'tit=ft:n, Jtkt7£1~'t1 ~ 1fi'" ;,s ;Jlc* 
~m~=~it!fft&~i'" ;s c:: t ~ §a~ t -t ;,s 0 

[ ~Jm ~f!!RRT ;s tc::ilb0.=f-f~] 
[ 0006] 

J:.~c§a'.J~~nit-t6t~ilbt=*~aJJO);/F7J<~mw=,x~il!!.U, 1'!€1:17 -1 7-t1'!€M71 7 
-~:t"'1-i::--n\.lt~-l±-0it1i:fflJ!:: ~1fi'"-Ue.~-11.~tLWJil~, IEfi:}., ~tc:Jg, tJ,v-370'.'.-!,,-,;c 

< t b 1,, 1fniJ,0*00t:.f~ltt~.: !:: ~t~:u&t T 6 ◊ • .:O)J: -3 ?::m:ffrJ?:.J:-:> -C ~7 -1 7-
0)·JJ'--iiY:111.~ rtiJJ:.~ -1±-0 c:: t t:. J: !J, t-~-,;cj]j[h-._ it:linJtO)fe.Wi:11.~tl~Jil~IDnlt-t 6 c:: t ii 
t·~, ~~'tit ft:nt-::~ii!!t~'ti~'!m].i'" ;s = t iJ,z.:·~ ;s 0 

[ ~BJ]0)11J:ffl:] 
[ 0007] 

*~BJ]jJI£tcj_, ~;fiij_._ tJ,1.,-y'O)j,'7£< t b I., •f:rli;;•O)*fi'ij(;:j~ftt-::ie.~fl:~tL~Ji 
~IE;fii}. .. ii~ .. tJ,v-;10'.'.-!,,·-f;::< c ii 1.,,ft1ii,0*oo?=~tt6 = t t:.J: 0, ft::h.tc::~~ 
J~.1 t f:!tf7£~it!!~'t1 t ~ ~J]. T 6 c:: c if>·-r.:· ~ ;s ~lc1J<~;ti=<.x~iili ~ t,'H!~T 6 c:: !:: iJ{t· ~ 
60 
[~~~~~T0~ilb0~N:0IDW.] 
[0008] 

*~BJ]CTJffi 1 O)~BJHJ .. ~M7 1 7-t1'!€tt&7 -1 7-~;l:"'7-(::-5J\.fix~-tt,S~5:fflJ!:: ~~tf 
~~t'l:~tLWJil~, I£f:,j_, ~t,}., tJ,v-:90)'.'.-!,,·-f;::< t {;1,, 1f:h.n'0*00t::~~itt-::11c7J<~ 
Jri¥W=<x~if!!Z.:·in 6 o C: 0J: 3 i:.i5:ff1Jl;: J:-:> -C ~mt 7 1 7-0)--n'-iiY:tt~ rtiJJ:. ~tt 6 c:: ti:: 
J: !J .. t-~-,;cj]j[h-, #1lnlt0*e.~1.~tL~Jil~f8nlti"" 6 C: t n"t·~ .. ~~ttc fi:td~~iili~ 
J~!~~J].-g 6 C: c iJ{t·~ ;s ◊ 
[ 0009] 

*~aJ10ffi 2 0~BJHJ .. m 1 0~aJ1t:.;i31,, 1-c, i51f11 t L. -cief!7l<~t ii'M7l<~z-Oi!U...t-::ttf-l-
~ J+li,, 1 t-::~FlJ(~Jri¥W=<x~if!!c·«-> ;s O ~*~tJ~M 7 1 7-0*00?:::(¥:(:E-t ;s*~~,;c c· 
0~~t~wt1:~~-1:;, .. -f0*s:ffl: .. i51f11z.:·nivntc::1'!€:M7 -1 7-0)ffY-Foot::tJreM(~;t,, 
Wc.¥1J~n;s ◊ +o)tc::ilb~7 1 7-[AJ±n'~* u:: < <-1;::;s ◊ +01i:m:, ~M7 1 7-0) 
Wifrti ~ rtiJJ:. ~ -I±- 6 c:: t tJ,z.:· ~ 6 , 
[ 0010] 
*~BJ]CTJffi 3 O)~BJ]tJ .. ffi 2 0)9EB}](;:;i31., 1"(' i51flJ t L "( 1/7 ✓ ;o '1/ 7° lJ ✓ :7''1f1J~ J+I i, i 

tdlJf<~f!¥W=<x~il!rz·«->0 0 ffi20)9EBJH::H1t6i5:fflJt L -C':,/7>:o ,,,7" 1J >:71flJiJ1f 
JflJ-f;::ttf-1-0 u t -yz:· «-> 6 ◊ 

[0011] 

::zt;;~aJ10ffi4 0~BJ1tJ .. ffi 3 0)¥fBJ1t::;t:51,, 1-CI£;fiij_0i5!th.JW t L -c.:::. •1/ 71v~1fu~~M 
ft:!th~ ffll., i, j,'7£ < t 'LI£ffi0)*]1iH::*e.~tt~tL~Jil~f~tttc::~F7K~Jrin1r=:;x~iili'c'it') G 
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( 4) ~!ffi2007-273123(P2007-273123A) 

o ::./'7 Y:IJ "17°·~ Y?7frJUJ::3!bO:>J:: -3 C:iB!!*-~t~1.k£t ~flL, ~7J<~c-~t1!7 1 "7-
(::IJ}k~ it> 6 \, 1!JJtit L' ic1iWJt·mbht::. ~mt 7 1 7 -O)JUl)'~ffij(::tiiE,!!1}(~/J>i!ic0J ~ h.6 0 

.f:O)f::_tf)' ieti'di§'.'..fLWJlt::7k·n-b>'II}k~ u:: < < ~ 6 0 =- "/ 7 Jv~i!.D·+Jii'i'M1t~h.lU7k·n'­
(:: J: -:i --c 7ttw~ n ~.:,T" 1t::.!h, ~~t::JH~o:itttrmw t L --c =- "I :>-,v ~i!rutiitM1t~-!JJ~ m 1i, 
t::.tJbiit::, 3f'.IH!:m.t:f=t0)7k:h'-iJ>*~'li.§'.'..fLWJlt::J::-:i--C~il!!r%:iHA To C::. t ~linrrt-·~ 0 
◊ 7cO:>t::.!h, JE~iMmW 0:>:h'-jjft,J!Jffi!J ~ t1.6 " 7cv')1r.slL *JlJ'.[1ffi:f£ti, G 0:>1E~'.@:..i.0:>flf; 
T~fflJffilJc·~ 6 ¢ 

[ 0012] 

::zjs;JESJjO)ffi 5 O)JBBJ1tL ffi 3 O)JESJj(;::;B\, 1--C~:fii}.O)i3!!?;Jj:f t L--CfffHttil/J~ ffl\, 1 , :;!,·~ < 
t b~~O)~ffiJt=*a~'t'l:§'.'..fLWJl~i!Htt::."1F7k~fjfj:f~~ll!r-C-it>6 0 ~~0)$~-!JJWt L 
--cM1tt,t,J~ m1i ,t::.t~iit= tffi4 o:iJEsJ1t~~o:im~JJ,Jf.Qc:=-60 ,f o:it::.lh:;!,·~ < t i> ~~o:i 
~ooi::ie~t:'l:§'.'..fLWJ1~~1t 6 c: t t=J:: 0 ~~JJ,G ~i-t!!pq i::&J._ T 67kn'-~ J!Jffi!Jc-~ 6 0 

[0013] 

::zjs;JESJjO)ffi 6 ,:7)JESJ'H;L ffi 5 O)JESJH::t::,1, 1--C~{t~-!JJ t L--C' M1t71 ~~ ffl\, 1t::."1FJ}(~ 
jjff:t=<X~~c·;o 6 ◊ jlj~{t71 ~tl:ER*:trf~t::1t,Z~'.@:IW,§{T·S 6t::.!h, C::. c7)J:: -3 ~:tr 
r...J.~~t~i=m1i •6 c::. t t~~o:i.I..t-,v~-woc~ fiJJ.1:_~-tt 6 c: t JJ,t·~ o 0 

[0014] 

::z1s:JesJ1o:iffi 7 0JesJ1ti, m 1 o:iJEsJ1t= J: 6 "1F7J<~WVA=;;x~i-t!! ~~:@T 61I'£c·it> -:i --c 
, ~7 1 '7-c, c::.o:i~mt7 1 '7-~;f;J,,J-t:::h'-~~-tt6i31f1Jt ~lllz;J.tc•iHi'tLt::.iHi't~hl 
t::rq ✓:P•'-~iHii L --C "'Z- 7... t- ~iffl~T 6 7...-r •;1 7° c, c::. o:i,-..z-7... t- ~, IE:fii}., ~:mi, 
--trn/-:90:>:;l,·~ <ti> 1.- 1i"hiP0:>~00t::l'iFffiL~~T 67... f •;17° t, ~flT o"1M<~1'f 
w={x~i-t!!o:i~:@JJ{t;;t·it> o O c: o:i J: :i i=~t117 1 '7-t $1i'l c ~~lhiHi'i' L --c ;r:, < c::. t 
t::J: tJ~ffl:71 '7-0:>:h'-~1t:'l:/J1fiJJl:_L, i!:J-~~~t't§'.'..-fLWJi/~11::~c·~ 6 ◊ 

[0015] 

W,T' ::zjs;JEBJjv')~jjf!iO)jf;;~l=---:J\, ·1--c' IS'IOO~~!ra L~t{ Gl~EIJ1T 6 0 ~H' ::zjs;JellJjtJ:' 
::zt;;sA*m•t=ictx~ nt::.~::zls:a'.J~~~v&l::~-5 < ~I 1), i:trt=ictxo:irt;J'.@:t::~15:E~no i o:ic· 
tf~\, ·◊ 
[ 0016] 

< ~»f!ic:r>W!iJ 1 ) 
~ 1 ti, ::z1s:JesJ1o:i~nf!io:im~ 1 t:: J: 0 "1F*~fjif'.W-i~i-t!!o:i-m1tJJ:7:~n:m.~, ~ 2 u ~ 

"1F1J<~Jil¥W={x~i-1!!0:>:h'-1'fiH~~t·ib 6 o ~ 3 ti, ~ 1 l:::JRT"11=*~JiJ~W=:;~i-t!!(/>IEt~ 
o:ifl!t~lffiffi~c·«> o 0 c. v')~~~it!!.tL ~:fi:Ji 1 t, ~:fiiJi 1 i=X'ffiJJ L:lJJ(~~t= 1J -t-171>.1 :.:t 
>'~~JCT .ibJE~ 2 t, ~:mi 1 t IE~ 2 t o:irs'1t::1rtEL~:iiiJi 1 c JE:fi:)i 2 o:irnttfti!!l!~lin<· 
-eHv-:9 3 t ~flT o ◊ jt.fi}.1 oJ:tf'JE:fi:}.2 ti, --trn,--:9 3 t ti> t:_, f{f@J~n --c~ 
:fii}.1*9 ~Wnl<: L "Ct 16 o ~:wi1*9U, ~:JR L~i.1"1F7J<~Mi7lt c i,t:_7-7... 6 rtqt::Jf1Jf'i~ 

i1. --ci. 1 6 ◊ ~:fi:}.1* 9 0:>l:_mJt::tL ~~1* 9 t ft□tR 5 c ~~WfET .ib t c b t:: lJ- Y l 1 t 
7-7... 6 t ~IWI~T 6t.tflffi~o:it¥1*4 i:rl'~cl!i~h --ct 16" 
[0017] 

~:iii}. 1 U:*~1* t 7c0:>~00t::t~HtU1.t::.~~-&1flJJI C ~fl L, C::.('.T)*~i*t=i± 1)- y l 
li.;\l{RIJ{tttt:,;h.--C1,,00 lJ-Y l lO:>fi!!t!ifilU:ft□ tR5l::~~tt:,;h.t::.t!ifilrl 3l::titJG~h 

--c~ \Q 0 

[ 0018] 
JE:iii)i 2 li*~1* 7 t JE:fii)iiM~1:i~i!rtJ IE:fi:Jiii1frJJI 8 t , JE:fi:)iii1frJJI 8 0:>*00l::~!,Ht G n 

t::.ie~'t:'1:§'.'..fL~ll 2 1 ~fl L, *~1* 7 i=u 1J - r 1 4 t,J& 1J 11it Gn --c 1.-, 6 0 
1J- Y 1 

4 o:iflli~i:tJEt?ii~r~'!iftbo 7-,::z s t=tim~n --ct ,6" ~H*~f*7 o:ijj!jjffit:_JE:fiiji-§-jf1J 
Ji 8 C ie~ti§'.'..fLWJI 2 1 C /J>IDftl<:~;h.--C \, 16 i?', ~3 c'❖f .f:O) -3 i:;,O)}=tffiO);j-lifi~O)h ~ 
:JRL--C~ 1 60 
[0019] 

~:fii}.iijflJJl!i:;l,'~ < t b ~ T'/ L1 :.:t YO)IJ}k~tiJ(ttlb~AJl'l~~m!fwJW~i!ru O c::. 0)$~@'~ 

c L--C ~i, ,:f '7 7, 1 r--'<3F1I3a1:itJ-;t>o:iJ:: -3 ~ .~¾11~~ ffl~ 1 6 c::. t JJ,c·~ 6 ◊ S 6 
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( 5 ) ~!ffi2007-273123(P2007-273123A) 

i,,,tf:,-1 * ( s i ) --'f'A;.t ( s n) 'd:"t·0J.: 3 t=1E;J;1i~5!i'h~"1:tflJ.: 0 i,JclI.~~fil:'t''lJ+r'.7 
L1 -:t Y~*JU::n&~tttenJflli,jf1f-H:.' ffii,, 10 = c: iJ,-z:·°f!. o o = OJJ.: '3 7d'.'f1ff"Citi1J:L 
li1 w. i'i:&:. f I:: i'i!fhL ~i~ f*;B J.: vc2r :r 1 *$:tf-l---'?* A .::Z':t,f :f-J. ~ *ts ~i'iit!fhJW 0 i,, • i"tL 
z·;t-J -u_,. *JeaJJo)~JJ~~Jetll!~-tt o = t unrn~z-;t o C ~~i=*>-1 *f1flll~ii:W!l'. 
tJ'•*°f!. <miffit•ibot::/1.)t!fi t.,1,,1, i"""~i?'G. *:r1*ttf-l-t L-c. s i. s i ox < o 
. 0 5 < x < 1 . 9 5 ) • i t..:tt=tu'::i O)l,, 1i";h:!pt= B. lVI g. N i • T i • lVI o. C o 

,Ca.Cr.Cu. Fe.Mn.Nb.Ta.V.W,Zn. C.N. Sn~G'd:"om 
:o't=>iiHR~il.o:3·-'~< c: b 1 --::i,k'J,...l::_0')5t*z·s i OJ~~~Lt..:i'i:&:--'?11::i'i!fb;L it..:ii 
~i~C*'d'.' c·~mi,, 1 0 = C: ;o>'t''°f!. 0, * A;(:t,ff-J.c: l -CUN i 2 S n 4 , Mg 2 S n, S n 
Ox (O<x<2). Sn0 2 , SnSi0 3 , LiSn07d'.'C:-~Jffiffit·~oo 
[ 0020] 

=n t.:,OJ:t,fflii~!l!-C·~~ir'i!t1JJ'ei~ffl/£ l -Cb J.: < • i t::~~110$:tf-l-t:: J.: 1J ffl/£ l -C 
{.,J.:1,,•o ...l::_~c~lkflOJ:t,ff-J.t::J.: IJ~~i5!fhJff~ffl/£TofJlJt vc. s i c:H*c:~*t ~ 
*t!'11::i'i!fh1--'?S i c:~*c:~*h-. Si c:~*c:v');fflfftit*b'~7d'.'6~~0)1l::i'i!f0IOJ~i'i 
!fb;J::;c:·tin~~ft,tL6o =0g:i·et,s iOX {0. 3£x£1. 3) ti:. tt~~ii:Wflt:/J>* 
°!!- <. t,i,--::i1t~ffi¥0Jffm~*iJ' S i li1wJ.: tJ 1J,~ i,, •f::i1)tff i LV10 
[0021] 

~;j,,)!i'f;iflJJi!J:~ G(:~3l!iJ'i-lJ~*LJ'o $jl;3l!iJi-!JC: L-C!J:, {J!Jj_Jf;f,0 lJ 7 •1/11::t::'=., lJf-'y ( P 
VDF). ;t." 1JTr-77Jl,:;toI+vY. ;t." 1JI+l.,Y, ;t." 1}7°DC:V ✓, 752 HJJD!fr 
• ,t:'1)7~ ¥. ;t-." 1)12 ¥. ;t."1}72 ¥12 r. ;f;01}7.1 1}Jv=.r- 1}Jv. ,t:' 1}7.11JJv~ 
• ;f;0 lJ 7.1 l)J[...~_;,(+JvIAT}V. ,t." 1) 7.1 1}Jv~I+JvIAT!Y, ,t:' 1) 7.1 1)/v~A..~ 
1/ ,1,-I.A. T 1v. ;t: 1J > y .1 lJ ,v~. ;t: 1J > y .1 1J 1v~> + 1vIA T ,v. *" lJ > y .1 IJ ,v~ 
I+JvI.7._ TlV. ;t: 1) _;,( y' .1 IJ J(...-~A,_~ 1/ !VIA T Jv_ ,t:'l)ffl,~c·=-,v. ;t-0 1) 1::::·=.,v eo 
1J fY. ,t:'l)I-T}V. ;f;01}I-T}v'l;'Jv7::tY. A._~'l;'7Jv.:::to,t:'l)7Dt°v/", A+ 
v -:,.,·f -27 ::./I:,.,~ L. :l:J Jl,;tf~ 1/ _;,(-f-Jv-t lvO- .A.'d'.' c':,t;,~J'!rnJfllit•::b 6 o it::. T }- 7 
7Jv.:::toI+vY. A..~'lf7Jv:;toI+v:,..,. ,,~sJt71v.:::to7"ot:v:,..,, 1,-71v.:::to 
7n-~1v1::::·=..1vI-TJv. 7•1/11::1::::·.:::. 1Jf--✓ • .1oor- 1J71v.:::toI+vY. I+1.,y_ 
7°0t0 v/", ✓"ZY::>'7lv:TD7Dt"v/", 7JJ..,:;to;,t+Jvc·=..1vI-TlV. 7.1 1}Jv~. 
,..__~'lf S:IY J:: 1J ilHR ~nt..: 211ill0f1fl0~m:i'iw~ m1, ,-c t, J:: 1,, 0 

[ 0022] 

it:: . &'.:--~n:Ji6 t -C •Jt;j:Jc~fd~ c:· <7) J(~~fd. A.@.,~fd. llw~~fd7d'.' c 0-.1·· 5 7 T 1 
r-ffl. 7-t+v1/f7o/./',7o/'rx1/~7o/?,+~Y*~f7o/.1,77-*Af7 
"/ .1. 7 ✓7°7"7 '1/ .1. 'l;'-?Jvf5 ·1/ .17d'.'c'O)jJ-;f'y7''7 ,y .1ffl. fR**~- :&mi~ 
*i::; c:·0~~ttuum. ~--'?=- '1/ :r ,v~ c:·0:&:m~*•· :t: 1J 7 x =-v ✓~~~w~ c:·01r 
m!~~ifif1f-l-7d'.' c:·0~~1J~~:fiiJii'inlJ!i!H=iHA~it-C b J.: i., •o 
[ 0023] 

~;j,,Ji 1 <7)~~it--'? 1J- f 1 L ~ 1 3 t::!i. AT>"k::(ffl, .:::. •:.17Jv. iR. +->' Y~ 

c:·0:&:mra. ER*~~'~ltrufflfrO)~~~ c'b>fUfflnJH~'Z''ib-iS O ~ Gt::. jJ-;f-✓ • = ·1/ '.T 
Jv. + Y /"7d'.' c·-c·*[ll]WJ!l. ~ M!i L -C b J.: 1,, ◊ 

[0024] 

1UJii'f;iflJJi8tl:L i C 002 --'?Li Ni 02. Li Mn2 04. ~t::li=nt:.OJiHi'iib 
o ~ ,t±~i'i11::i'i!fm~ c:·0J:: 0 ~-2r 1J +17 L~it'Mfl::!f01~ IE;J,,JiirS!fhJW t L-c@it!' ¢ t~i= L i 
x MY N ~ _ Y O 2 ( ;rtq:r. IV[ t::; J.: li Nii. C o • N L M n. C r • F e • JVI g • A 1 
• :BJ.:tlZ nb>G~offJ: 1JiiHR~il.o:3-'7d'.'< c: bl fl't'':3-,~c< c. i.,N i ~kh-. M=t= N 
t·;t rJ • 0 . 9 8 £ x £ 1. 1 0 • 0 < y < 1 ) {j::gtJt-WJl'.b{* ~ 1, ,t._:/1.)jtf i Lt lo 

[ 0025] 

J.E;Ji,liir'i!fill'ei c: L -C U...l::_~cJ::J.7~?=. L i M P O 4 ( M = V • F e • N i • M n ) 0~m:rt 
~~~h6.:::tlJ~Y~lJ1/K0+'7L, Li 2 MP0 4 F(M=V. Fe, Ni.Mn) 
0~m:rtz·* ~no 7 1v:;t o lJ ✓~ 1J + r'.l L ~ c:· t, frJmAJn~-z:- ib o ◊ ~ t:, i::. = t1.. t:. * 1J + 

'7L11::i'i1'010~$~Wfl5t*t~niL-C i., J.: "'◊ :&:itM1l::!fhJ. lJ +r'.7LM11::!fh1. ~~WJ~ 
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c·--e~OO~.I L "( b J: <' ~Tifi~wJ<ft:M:f.l L "( b J: \, ·◊ 
[ 0026] 

( 6 ) ~!ffi2007-273123(P2007-273123A) 

:iEf'l)ii'ftflJJif s u '2- t:, t=~~w1 t t'llHflJ t ~ 1ru ◊ ~~11 t L z u, ~~~fJ--'? Am~fJ 
Cl):f77T1 Hf.IL 7tf-vYf7·1/:7, 7·:11--::r..Yf7·1/:7, T'V ✓:::f,lvf7·1/:7, 7 

,-::t-,::z..7·-=y •:., :7, '7 Y7°7··3 •:; :7, '!f-?;1,7··3 •:; :7~c·C7)71-;f-'y7·3 •:; :7;!1JL ER* 
~if.[-\.'°':&,~~;f.[~ c· C7)~~1t1W.dttUL 7 ';/ {tiJ-;jf Y, 7 Iv :2 .::. r'J L ~ c· Cl):&5;f,t5KJJL 
Mfl::!!l!fd--'?1--9 YM;fJ iJ T'J L~ c'Cl)~~t1r'J 1 7.iJ-~, mHt+:7 /~ c·Cl)~~'t1:&5;M 
1t1w.J, 7 ::r...::. v Y~~f*~ c· C7)1ff~~~t1.tff-'t~ )fl l, -t> 2: c -JF-r:· ~ -t> ◊ 

[0027] 

~ t::*i11~1flj t vc tL P VD F, ;t: 1) T t- 7 7 Jv.:tox 1-- v y, ;:I;° lJ Xf- v,;/, ;t-0 

l) 7 
□evY, 7'7:2 f:ffi'mL ;:1;° 1J7:2 r, ;t: 1J12 r, ;t: 1J7;2 ¥1 :2 ¥, ;t,· 1J7:71J1v=­
t- 1J 1v, ;t: 1J 7 :7 1J 1vmL *" lJ 7 :7 lJ 1t,W$tx + iv I 7. cc:;-Ji,, *" 1J 7 :7 1J ,v~I + JvI.7. 7°' 

11,_ ;t," 1J 7:7 1J ,v~"'-~:;.....1v..:r.7. 7°'1k ;t: 1J ;,< :7:7 1J 1vM, ;t.01J ;,< :7 :7 1J 1v~;,<1--,t.-<-r.7. 
7°'1k :::t-" 1J ;,< :7 :7 1J 1vl1NI+ JvI.7. 7°'1k ;t: 1J ;,< :7 :7 JJ 1v~"'-~ :;.....JvIA 7°' 11,, * 1J m~ 
t·=-1v, ;:1;° 1Jt·.::.1veo 1J rY, ;t:1JI.-7°'lk ;t.01JI-c::;-;1,,sJt,1,7::t ✓", ,......_=\"-'lt71v.:t 
o;t.:'l_J 7°01::."v /' A+ L, Yf :9 V'I.> ~fL' iJ J[..;f;_'Sf-::,.... ;,( 1--J[..,..J.::JvO-.:Z..~ c'iJ{~)flnf 
f'ittc'ib-t>, ~t::, 7°'r-'771v.:toI1'--vY, A..=\"-'lt71v.:t□I1--vY, A..~sJt7,1,.:,to7° 
o e v::,.,, 1,-71v.:t □ 71v~ 1t.-, t·=-1v I-7°' 1v, 7 •;I •ft t·=- 1J :::l Y, :7 o o t- lJ 7 ,v .:t 
□I.1-- v Y, I.1-- v Y, 7°□ e 1, Y, .t--z.Y 7 7 1v.:t□7°□ t"v Y, 7 ,r,.:,to ;,< +iv t·.::.,v 
I-7°'1t.-,, 7:7 1J 1vM, A..~'!f:;)I.Y J: tJ ~tR'2':rdc:: 2ffJ,:lJ:::.Cl)tfflcJJ:it£i'i~~ Jfli., ,--c 
li J: I,, IO ~ t:: 2:.h !:,Cl)') -f:::,iJ; I:>~tR2' htc:: 2 fiW.1:. ~i£i'i L '"( )fl\, 1--C b J: I,,' 0 

[ 0028] 

*~~7--'? 1J-r14, "T-.7..6cL--ctL 71v:2.::.r;L (Al), ER*, ~~tl:fflff§" 
~ c'i,~~mnrf'itte;r,o O ~tc:: c::. Cl)\, ,fniJ"'Cl)tff.J.t,::, n-;f-'Y~ t··c~oo'l!1fl Lt:: iicJJ ~ 

)fil ,'"( li J: \, 'lo 

[ 0029] 

c;iloJf<~ij¥~t::tt1H~i'.@:tfJ::i'.@:~~i'.@:ij¥ Lt::c;iloJf<i$~Cl)~m~i$Ht--'?, c::. h 0 ~%7:1. fE] 

ii'--=f-1:•'11oififl/J1t'2' ht:: l ,;b~ 6 ;t: 1) ?-~:l,¥1lrJifiJ,~Jflnfl'i~'"t'·ib -t> o j,'~ < t t ~l¥fWi$ 
iii~)fl 1,, •-ti t9,i'f t::tf:iE~ 2 c Jl f!l)i 1 t Cl)rs'it::;t.· lJ ..:r. 1-- v Y, ;t: 1) 7°□ e v Y, 7'7 :2 r tit 
ffi, 72 ¥1 :2 v, ;t: 1J7::r..=-vY'ltJv7,1 v, ;t-°JJ12 v~t·1.i,0~6::r~:m-'\'°'w1:§;. 
?Lmt~ t'Cl)tr-n/-:7 3 ~ m~ ,, c:=-nt::~:i,;iit$W~1fii'2'-tt 6 Cl)f.i,tff-£ L l, 0 

[ 0030] 

c;/F7J(~1'¥1{0'Jtf;jqt;L ;~!fWJ'f{Cl)~•ftJix~fil:~ c~~,=~tR'2-h6 0 3F7k~:l,¥1{t::)flvi 
6 Cl);i}j,(f £ L l ,j'.@:1{ t L --C tL L i PF 6 , L i BF 4 , L i C 1 0 4 , L i A 1 C 1 4 

, Li SbF 6 , Li SCN, LiCF 3 S0 3 , LiN (CF 3 CO 2 ), LiN (C 

F 3 S O 2 ) 2 , L i A S F 6 , L i 8 1 o C 1 1 o , ~H~Hn~iJ Jv;f.' ✓ !N lJ T r'J L , 
Li F, Li C 1, Li Br, Li I, :700;-ff7 >1J1--r'JL, t·7. ( 1, 2-./'(_/-t:- ✓ 

:;).:tv-t- (2-) -o, o·) ;t-r;~JJ+r'JL, t·.7.. (2, 3---r7:7vY:;).:tv-t-
(2-) -o, o·) ;t-T'J~ 1J1--r'JL, t·7. (2, 2' -t·7x..::.1v:;).:tv-t- (2-) 

- o, o' ) ;tr;~ 1J +T'J L, t'.'7. ( 5 - 71v.:to- 2 - ;;tv- t- - 1 -,-..::.:.,-,-1±-✓ .7..1v;t­

YW~- o. o' ) ;t-T'Jl1N 1J+T'JL~c·Cl),t-r'J~ti~, c=;-t-'77::r..=-1v;t-T'J~ 1J+r;L~c· 
, ~t= 1J +T'J L ~itf!.--c·~m ~n --c ·~ ,,ti m~~J!lm1:·~ -ti¢ 
[0031] 

2:'Gt::J:.~c.f~~i'.@:ij/j'.'2:'-tf--t>1fffli$g(;:i;;L I.1--vYiJ-;f,'i,-t- (EC), 7°01::."vY 
tJ-;t·;;t,-t-, 7·+1,::,-,IJ-;f'::t,-t-, t·=-vYiJ-;t·::t,-t-, :;);,<+1vtJ-;t·::t,-t- c 

D MC) , :;,,~I.1--JviJ-;f-'::t,- r, I.1"--fv;,(1--Jl-iJ-;f.'::t,- r- (EMC) , 1/7°01::JviJ 
-;tf;;t,-t-, ilf'M;,<1--Jk mtt;,<1--Jv, 7°□ 1::.".:tYB;,<1--Jk 7°01::.:tY~I.1--Jk :;);,< 
t-~S,,;,<:7Y, r-7'1--□ '7:?r ✓, r-1{vo'7:7t-Y, 1, 2-:;)..:r.t-~:;.....I.:7 ✓·, 

1, 2-::J;,<t,.~:;.....I.:$7Y,I.r-~:;.....;,<t,~:;.....I.:$7Y, t-1J~~~:;,,;,<j7Y,7°'r-'7tr 
07 -=y::,.,, 2 - ;,< 1--lk"r t- '7 tr 07 '7 Y~ cC7)7°' t- '7 t ro7 '7 ✓~~~~, :;) ;,<+1v 7, 

 
 

Page 200 of 946



( 7 ) ~!ffi2007-273123(P2007-273123A) 

,v;t"f;;/V, 1. 3-v·::;t"f:J'?Y. 4-,x+1v-1. 3-:>::;t"f:J'?Y~cO)::.--~::;t"f:J 
5 >i~•f*, *'vb 7 ~ v, 7-1:: r 7 ~ v. Y,x+1v;t-,i,1:,. 7 ~ F. 7-1:: t---=- r 1J,v. -r 
oe,v=- r 1J ,i, _ =- r o;,i y ::,..- , i+w-=E / '7'311:,._ 1J :.,~ t- lJ i.::z -=t1i- _ JitF~i.::z -=t 
,v. 7·oe:;tY~I7..fJv • .::z,v;t-'?Y, 3-,x+1v.::z1i,,t-5::.-,_ 1. 3-V' . .x+,v-2 
-1~YVIJY/::,..-_ 3-_;,i+~-2-::;t"f~VlJY/::,..-,-roevYh-;ff*-rffl. 
i*. i+1vi--r1k v·i+1vi--r1v. 1. 3 --ro1,Y~1v r- ::,..- , 7=- :1-11.,_ 7 ,v 
:;to,,..Z/-lfY~ c'O) 1 ~£tc:!i.f-nl?J.J:O)iJli't!f'l/J~ c·, ~~t= l)-f-ry 1:,.~ifil'"Cfit!ffl~h t 
i,, •0 J: -3 ~ifr!ll~J®JJte~ 0 ◊ 

[0032] 
~t:,t::. c·:::.vYh-;ffi,-r, 1/YDA.."f1/Jv,,..ZY-t:'1/. c·7x:::.Jy_ Y7x:::.JvI 

--r Iv, c·:::.1vI-r v Yh-;ff.·l- r. Yc·:::.1l,I.-f- v >h-,iq,- r, 7 x:::.JvI-r v 
Yh-,f-':t-- l- _ v·7 lJJvh-;ff:t-- r, 71v:;toi+v Yh-;ff.t-- r _ n-=t~-,vn 
-;:Jf.t-- r, §t~c:·:::.,1.,_ i+v Y-tt1v7 Y 11- _ 7°0HY~,1,- r Y, r lJ 71v::to7°0 
evYh-;--Jq,- r-. s;·,,..z:::. :/·75 Y. 2, 4 -Y7 Jv;;t-07.=.. '/-Jk o -~-7 x:::. 

lv. m -~-7 x =-iv~ c'O)i~Djf!J~-~ /4., 1.::-1,, •t b J: \, lo 

[0033] 

~h- ;:,llo-*~,ij;JlU, ;--f;"l)I.-f-v>::t"f~1 V, ;--f;°lJ7'DevY::t"f~1 r=. ;--f;°lJ;t.::Z 
7Y~Y.;--J;°lJ7YlJY>,;--J;°lJI-rvY7..~71F,;--J;°lJ~:::.~7~~-~-;--J;°lJ77 
fl::;c'.=.. 1)-r>' * 1) A.."f~7 Jv:TD7°D ev ::,..-~ C 0)1~:rJJ"'--=f;f;jflO) 1 ~£tc:U.f-hJ,:1J:O) 
i.llit!tbJ~ c·t::J:~ciff1if~i.lli't Lt - IIDf*~f,'j".if t Lt J=!=lPt b J: I,, 1 o £ tc: - J:~c~Miff~ 
t mit Lt Y11,:ix·-c.1=1=n 1t b J: i,, \, ~ t:, i:: _ 1J 1--rr 1:,.~-H::!f:m _ 1J 1--r'.71:,.1, o Y>1t!f:m. 1J 
1-r'J .b.~*~fA\, L i 4 S i O 4 , L i 4 S i O 4 - L i I - L i OH, L i 3 PO 4 -

L i 4 S i O 4 , L i 2 S i S 3 • L i 3 P O 4 - L i 2 S - S i S 2 , Wi: 1t lJ Y fl::-&'i-!t:liJ 
~ c· crJ~fflt1fl ~ !IDf21;;~ij;w t Lt m 1,,, t b J: 1,, 10 

[ 0034] 

ITA•liifil''Jli so)fHmt::mJJx~ntc:t~~t1$tLttJi 2 1 ti. ~M7 1 5- 2 2 Ur1iil'rJ 2 3 
t~ift•, ~ffl71'?-22u. fJIJi__!::f~fl::71v~=-ry1:,. (7Jv~--r) _ =~·fl::71*-
=wtfl::+Y ✓ - ~ftV'W:J =- ry 1:,. - W1Ht?;;··;t,;;_/ r'J L,.~ c"O);f')j°;,Kc'ib-b O .:. hGUlitJ!ltc· 
ftl( ;"( b 2 ~ffi.[,.::J.J: ~iJlit Lt Jij\, •t b J: \, 1 o ~ti! 7 1 7- 2 2 O)jf:;;jx!_H~t=!liJE~ h~ 
i,,,t,_ ir1iJl'1J2 3~i~M715-22 ~;1:~~t:::frttt~-1±0Mn~~1r-t-00 ~M71 '?-2 2 
O)~oot::li*~£~c'0)5K.i'IM£t,:f¥ttT6tc:d:>. C.:O)J: :i~ir5jf1J2 30)!1f!~fJIJt L'Z. IBf 
*£ C ~7_/(£ t ~ 1fT 0 ;f;ifl ~ m \, '0 ·= t iic·~ ◊ 0 T~ b -t;,' ~7J(£ti~f~ 7 1 7- 2 
20)~TiiJCTJ5K!lffii£t~:;f[Jf!:~~-t;,, -f-O)mtlL ir1i:&IJ2 3-z·~;bhtc:~ffl71 5-2 20):ft 
-$7~00i::iiIBf*£iJ,jljctrJ~tt6 o -f-O)tc:d:>~ffl7 1 5-2 2 fAJ±iF1-tl* U:: < < ~6 ◊ -f-0) 

~cm. ~m 7 1 7- 2 2 O)n"'-fttttb>fnJJ: T 6 0 ,.: CT) J:. -3 ~1'1f'--t C Lt - ;;/ 7 ✓ :I; '1/ 7° lJ ::,..­
y··Jl'IJ~ J®fflT 0.:. t 1.1,-z·~ 0 0 ..:ni:1-$1H::. +Y ✓ :1; •17° 1J ::.,,y··*u~ cbffl~ ,6.:. t -Jic• 
~ 0 c ~ i__ 0h-b o LiJ,L~f;{t:,~~i::81:jffjt Lt ffl~ 1 Gh0lrnH1iMI7.f Jl,·~cO)f/.ffi 
mtt:&uu:. *n"--~11&~ L--'?-t-~ iO)ciff£ L < ~i,, 1◊ 
[ 0035] 

<.Xt::tE~ti$tLifJi 2 1 ~ :iEfii]iifjflJJi 8 O)~ooi::mnx:-t-6-cf.)ll}H::--:J~ •'Zrfil 4 ~ m~ 1t ~R 
BJ]--g 6 o £ T~5#IJ 2 3 ti-@'.~ 3 1 Ac ~rit'FT 0 ( SO 1 ) o C.: C.: t·)$~3 1 Ac Lt ii 
*~o. lwt¾i~aLtc::=t-1/v>. ;,i-f-;vi+1v7r>. t---,vi::,..-_ s,;;oA.."f~/1/ 
, N-_;,if-Jveo 1Jt:::/ (NMP) ~c'O);:,IF?J(ff}g~ffll•6◊ C.:O)iJlif:t,0J(::~M71'7-
22~iiTh1JDL, ~t:,t::rit'FT-b (S02) ◊ C.:O)J:-3l::Ltfc~l'::,htc:~M71'7-22t 
mJl'tJ 2 3 t iffff 3 1 Ac O)iJlii'-!f",0J~~ J=i~ti~it 6 ( S O 3 ) ◊ C: O)~fi!tb}Jt::i@~ 3 1 A 
t ll'tJ~O)i$~ 3 1 B t ;q::.,, y··- 3 2 ~iiTh1JD L -ZiJUW:T 6 ( s O 4 ) o C.:O) J: 3 ~:: Lt .r-z 
-;,., l- ~~~T 0 ◊ C.:0)...-.Z-.7... r ~ lEfi:i'tiflJJi 80)~[ll]?::, F ::7 Y-fv- r=~~ c:·--c-~ 
::mL~J:i~-1±6 o f,..:J.J:O)J: 3 i:: LttE~1ti$tLWJi 2 1 ~WJJ½T 0 o C.:o)J: -3 ~=~M7 1 

7- 2 2 t ir5jflj 2 3 t ~n;(::i.lli't L--C ~ti! 7 1 7- 2 2 0)71'-ifi:1ti ~ fnJL ~ it 6 C.: t (:: J: 1) 

• ie.~'ti$tL1ifJi 2 1 O)J!1.ht,,;1:~~i::~ 0 ◊ .f-O)fc:(h, 1F*~,ij;tt={J:~il!! ~.fflJJx Ltc: t 
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( 8) ~!ffi2007-273123(P2007-273123A) 

~ t::iE~2 c ~~ 1 t O)Ng~O)J\7 ·':J~f.i,:lflJffilJ~il- ~i1!!l~J5f.iHt-c ~ IJ, f§1Ji..!:.f1Eai: 
~-tJ-1 :7 Jvt~·ftl:O)(JfTiJ>:lfl]iM ~ho O T~JYG¥Efiti~fl!"AJ! 2 1 ~IDtW-( b ~i-l!!ITT'ff~1'1 
;o>fil";r L~\,, ·◊ :it..::, ~m-11u~~~ c:·t:: J: rJ {:F{l/->' 3 f.i>fn§JJ,t::wz.im Lt..::#1r&r··ei :iHi: 
2 t ~ti: 1 c O)TI[f*i¥J~tiffi!l!iJ,~rr~:h, 1F7.K~:A¥ii-<X~i-f!!O)fi.iMrf.i"~rr~i1..0 ◊ 
[0036] 

iE:fi:li 2 O)it!i:t>~11rtJJ::.:i£0)J: '3 t::1?.1J +r'J Lfi,§,~11::.!tm~IJ >~ 1J +r'J L .. es 0 0 mWJ 2 
3 t L --C Sr 3 1/ tJ '1/ 7° IJ > ::t'WJ ~ ffl 1., if._:: ~-@r, INfl::Jvi~ c· O)i5!J"hJ11r O)*ffi C1) ~:!l!,/C ib o 
IN*~*~~t:: Sr 3 > tJ .,,, 7° 1J > :7·1frJc:rJ~7.K~b,!Qiz~ ib o 1,, •U~,§,'"t o o i-- O)f..::clt)ic!iWJ 2 
3 --c''rlh:nt..::~mt7 -1 3-2 2 C1):ffd1~ooi::1JiBf1.1<.£:o,j!ljcJrJ~ho O c.:.ht::J: VJ, *@~'t:1@;­
fL'fflif 2 1 t::7}(:fr·iJ"!Qiz~ U:: < <~VJ, ~l.m'Aq:rC1)1J<ii'--J;,~1ti@;-fLWJi/ 2 U::J: -:i --c ~ 
i-f!!fiqt::if!J.. i"" 0 c.:. t ~~K'"c'2' 0 0 1J<7t(j:3FJ.f(*~M1i-=<x~it!H::t-:, --CUf~it1~fil";r~ 
-ttoO)--c'·_ C.:.O)J: '3~7.l<-5:J"O)iJEJ..~:lfiJffi'J'°toc.:.t:o'"kft 1...,.1,,·1 " i~i::, iE:fi:Ji20)m1~11rt L 
--c 1'5J-Y'.~W.li:t·ib o =- •;I -:'.r 1v ~ j=_f,li;c '"to 1J --r-17 L ~~,§,fflHt.®J~ m 1,, •o :t~, c:. C1) J: 
j ~~11:::~l:i7.Kii'--t:: J: -:i --C -5:i'--:A¥~ :h ~--t1,, • o i--O)t_:clt)i51f1J 2 3 c L --C Sr 31/ tJ ,,,, 7 IJ 1/ :7·· 
jflj ~ ffl \,,) 0 C: t t:: J: f) iE;fiiJiit!i!t:liJ11r C1)·½":A4 ~ :lfl]ffilJT 0 = t ;o>'"('' 2- 0 0 i--O)f:s,W;' ;\':_ll.}'[TI[f&iJ> 
t::,O)JE:t;x~.y:~0)1.tfT 1J,:1f1Jffi1Jt·2- 0" it!i1f'I 2 3 t L --c 1/ 3 1/ tJ ,,,, 7" 1J y:7··wff ffi1,, • 0 c:. t 
~J:-:i--CC.:.O)J:j~½fJ:W:Lffli::>ho. 
[ 0037] 

<xt::!'! f,fi;s'.J~f§lff ffl1,, ,--c*~1f&:C1)IDJt~t= J: o½b:W:~fillaJI'°t o" t i"'-l}->7° ,1, 1 C1)'1F7.I<~ 
:A¥'E:i-={x~i-f!!O)fF~n~t::---:J 1,, •--C~RBJI'°t 0 ◊ 

[0038] 

1:UJiit!i11i11lr t L --C L i 2 C O 3 t C o 3 O 4 t ~ iHi'i- L, 9 0 0 "C-C· 1 0 ~Fe'11:_ftftlt L --C 
L i C O O 2 ~:f~t..:: 0 :f~t.:.,:ht..::~ 1} 1-17 Lfii'i-INfl::J:!JJUlji-fflO)/\JJ a~liftkfflfilc'cn 0 C: 
c :l:)>'f!S5KX~@l.tfitJ: 1):Wti]f ~ht..::e -c L --Cfirli-t, -5:i~ili&C1)9l!,;l'_!l!~~l ff"1f_\i_f£ 1 2 ,Urn t 
L, ~ 1J +17 Lfi,§,~1t.!tmm*t Lt..:: 0 

[ 0039] 

t~ i::, ht..::* 1) --r 17 Lfii'i~11:::!t0J 1 0 0 ¥~$~, P VD F ( ~%-5:i~ 1 2 ¥.I%0) NM P 
i~~) 5 0 ¥:i:.$, 7 t--f-v ✓ f 3 ,,,, :7 4 ¥I$, t-3 J: {F~ C1) N 1\/I P t t b t::Jxllm;rt~ 
,§,tf&t::--c 3 o °CT· 3 o -5:i'--Fa'1Mtf L , iE:fi:Ji·&rWJ«--- ;z r- ~ iffl~T o o c:. O)«..- ;z r- ~ * % f,!i; 
7 t ~ o !¥~ 2 0 µ mC1)7 Jv ~.::. 17 L$'i~O)jjljjffij(;:~::t!J L_ 1 2 0 °Cc· 1 5 ½'--Fe'1~i/'.ci ~ -ttt..:: 
f&, iii¥:o>l 6 0 J_.( mt~ 0 J: j (;: o-Jv7°v A. 9 0 0 ,cO)f&' J'gJ ~ 5 0 rn rn' IJ!& 3 4 rn 
rn, ffl[h 1 0 mrnO)flJ~0.)7-;z 6 (;:;j1JJ..nJW~~;(::;z 1) "/ r- LiE1i,Ji2 ~t~t..::o ~;B, iE 
;fi,)i,§,1frJJi/80)-$~J(IJ~L l*%f:¢7 t:: 1)- f 1 4 ~t*imLt..::o 

[ 0040] 

-n, urO)J: '3 i:: L --c:it!iWJ 2 3 -c·ib o ':/3 >tJ •;0° 1J Y::tJfrJ c ~mt7 -1 3- 2 2 t·ib 
o 7 Jt,- 2. --r c ~1?.h, j~,ti~fL/Ef.Jil 2 1 ~-Mnlti"" o t..::d:>O)«..- :~. r- ~~~T .fu ◊ -it :,,7 

,v 1 't'·t;;t~t1flJ 2 3 t L --c ;{1-Jv 1-- 1J _:x 1-- ~SrSr3 > < MTM s) 1 m~fffi~f@'.f!l3 1 At· 

en o N !VI P 9 9 ¥~$ t ~ Mff To ( s O 1 ) e = O)f1/Uf!thJ t::-'¥-!tfft:i.¥_ O . 3 1-< rn C1) 7 J v 
2. --r 3 O O ¥~$ ~ if:i11U L , ~ b t::Mtf i"" o ( s O 2 ) o = C1) J: '3 t:: L --C :f~ b :ht.:~tf! 7 

-1 3- 2 2 Ut!iWJ 2 3 U~f!l 3 1 AC O)fil,§,!tbJJ~ 1 2 0°c-r·~;:1 ~it 0 ( s O 3) 0 C: C1) 

~1:.-i!Mil3 0 1 ¥I$(,;:f@'.f!l3 1 Bc·cno NM P 1 0 0¥~$!::J'\11/·Y-3 2--c··s,5 P V 

DF (~-f8-5:i'--8¥fi%0)NMP~~i7:t) 150¥fifffit~if:i:1JUVC1£E~To (S04) ◊ = 
C1) J: j (;: L --C «..-;z r- ~~~i"" 0, ~ O)«..-;z r- ~ IE~i'i1frJJi 8 O)*ffit::, f :7 7-f v 
- f ~~ c·"C-~lti L~tci~-tt o o illO) J: '3 t:: L --C !¥~ o . 5 µ mo:i¥@;~·ti@;-1L11f,/if 2 1 
~-f86ti"""00 
[0041] 

{)::(;:, ~~lO)f~Ed:':t::---:J~,'"([~BJI90. _A.g,W.j&l O 0¥:i:.$, ~ID-5:i'--4 0¥:i:.% 
0)~11:;z--f-v 1/- 7·· >' ';,J:r../::iL ( SB R) 0)-5:J'--ff.k~7 m.-$, fJJvifA- Sr;{ 1-JvtJvD 
-_:;z ( Cl\lIC) 1. 6¥•$~3@'~0)7.f<.c t U::V:H~~,§,tf&t::--CMff L, ~;fi,Ji,§,1frJ«..­
;z r-~~~Lt..::" C:.O)~ti:i'iWJ«..-;z r-~~;fi,JilO)*~f*'t'·cno~~ 1 2µmO)jloJfaO)jjljj 
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oo?::~=t1L l1!z;ti l, iinit>I 6 o µ m !:: ~ -b J: ~H;:EEfil!; Lt.:: o -f C1Jf£, ~ ~ 5 o mm, M 
3 4 mm, }!j[;lj. 1 0 m mC1J7-7- 6 (;:;jIJ)\-iiJ'!fE~~;t::-7.. 1) "J l--- L, jtffi 1 {d~t.:: o ~t:3, 
~ffii'i1frJ!IC1J-$~.WJML--C~~i*l:: 1

)- l< l l ~fimLt.::o 
[0042] 

.L-:.tJ::.0J: --3 t:: L --c1~t:,tl.t.:::IE:fii:i2 ci'H~ 1 t ~, --1::rq/-'l' 3 ~-frL --cf~@! L, iMi~:ft 
C1)~1i3)i~ 9 ~ffl.QJt lt.:: 0 --1::J\'v-y' 3 l::tL J!j[~ 2 5 J_l mClJ, ;-f;." lJ I+ V > C ,t_" 1J 7°0 C 

V > C. C1Jfii'ifn.%"3'tL't1!:7 1 JvL ~ ffl\., "ltc:_ 0 

[ 0043] 
,f Cl)f£, fijlffl(;:j@.~f.f,7._ 7 '1/ l--- ~ ~c L t.::lt□t&: 5 c lJ - l< l 1 c. ~~jffi~ --1±, --Ji, 7 

--7.. 6 c 1)- l< 1 4 c ~~iffi"2'--i±, ~fgf1:fif.tw~~:'I:A L 7--7.. 6 C1J!ffl0$~lt□t&: 5 t· 
lt□ Lt.::" ~M1lfi-iwt L--c t:L .:r+ v >n-;t;":t,-1---- t > 1--,v.:r--1-,1,-n-;t;":t,- 1---- ~-!* 
ffi:tt 1 : 3 c•iHi'i lt.::iHi'ii-i~t:: L i P F 6 ~ 1 . 2 mo 1 / L ClJi~nt•-ei-iM L --C )fl~ 4.:: 

o 2:ClJJ: --3 t:: L --C1~t:,;h.t.::~it!!?::, 3 0 0 mA05E~i.m:t·1E~ift.tl::~EE4. 1 V, n:t~i¥t­
.tl::~3. OV0.)3'Ent~~3@!~0~Lt.::o C:.--3L--C, ~~50rnm, tl34mm, }!j[;lj. 

5 mmClJJEJ~~it!! ~{t~ Lt.:: o ~i-t!!C1Jfl¾it'Y:i:ti l O O O mA h c Lt.:: o 

[0044] 

-it>7"11,2t·~;t, -it>7°1v 101F-7JC'~M~={x~i@0{~J11n:t:;~,--c, :IE;f;iJiit!f'biJi:tt 
L--Crllfflt:rtL i Ni 1 / 3 CO 1 /3M Il 1/302 t·*~tl.6 lJ':f-l)L-€;-1ffii'imHt!NJ 
~ ffi1., •t.::" C:. 0 lJ ':f-17 L%1ffi-i§-tt-ft!t1JJ1il--::J.T0J: --3 t:: L --Cwij~ I.Jc:: o 

[0045] 

lit~=-·;, 7 JJ,,7.ki-iwt::, FJrJE.it$C1JM[tt:11,11, l--- c lit!itt? >tJ> c ~.1Jax., fil!:fl17.kii-Ht 
~wij~ Lt.::◊ c:.0!@:frr1JQ-iif:t~1I.1:;.i:Mt·WH-f- L~ii t;, lkttft-t- 1---- 1J 17 L ~i-i1iif'. Lt.::7 ,vn 1J 
i-iW~iiTlq:i:flJ lt.::o C:.ClJJ: --3 t:: l--C =5c*07J<~l{t!f'~N i 1 / 3 Co 1 / 3 Mn 1 / 

3 (OH) 2 C1Ji.t~~::!=ld,t~t::J:: 01-:fflt~--l±t.::o C:. 0iX~!Hil~ ..:SJM!, 7-kiJt L, 8 0 °Cc•Il!z: 
'kiLt.::o 2:07.ktt{l::!f'bJJ~:kmtj:13 8 0°Cc·1 Offiff'a'J0~!@'.ll!~fi~,, =5c*0tt{l::!HIJN i 

1 / 3 C o 1 / 3 M n 1 / 3 0 ~1~t.:: o 2: 0tt{t!tb/J(j:;fil*Xtl@lffft:: J:: t_Hiiti"t-b c Jt! -
fflc'in-:d.::o <kt::, 1~0i1.t.::tt{l::!HIJt::, Ni, Co, lVInClJ.m(-=f-f5{0:frrc Li 0)11.l{-=f-ltc 
C1Jtl::;aq : U::~-b J: --3 (;:7J<tt{I:: 1) 1--17 L 17.K:frr!f'bJJ~.1J□ x.t.::o ,"fC1Jf£, !1iz;~~m$ l O 0 

O"C-Z· 1 OffifffflClJ~f_!!!.~fi-:,t_::" 2:ClJJ::--3 t::L--C, Ell'r'1c.T0 Li Ni 1 / 3 Co 1 / 

3 Mn 1 / 3 02 ~1tt.::◊ 1tt;,;h.t.::% 1J':f-l)Lfi,i§-tt{r.t9.1Ulj!-ffiC1J7\7ia~Yltlcffimc·2b 
6 c c. 'L (::, C o t:3 J:: Ul'v1 n :O'~i-i L --C 1,, , -b C:. c b';fil* XiJJl@l:fff t:: J:: I] liitZ ~;ht.::◊ -f L 
'"rf.ri:Ji~, ?J"if:lk0!JJ1f!ll.~~--C~~f\J.fU 2 µme L, 1l'i-lJ--r-17Lfii'itt1t!f't11'ti:i'*c Lt.::o 
[ 0046] 

= 0J: --3 i:: L --Ciffi!~ L.J.::1l'i- 1J +17 Lfii'itt1t'tm~ ffi1,, 1t.::1::15Hi--tt>7"1v 1 t [A).ffiJ:: L --c 
-tr>7"Jt, 2 C1J11:7J<.~1!¥1:t={x~it!!~f1:::~ Lt.:: o 

[ 0047] 

-it>7°1v3 tu, -it>7°1v 1 (7)1F-7J<~M~=;x~i@01t~J1[tlt::t:;~ ,'"(, IE;f;iJiit!i!HIJi:t t 
L --crll.ivt:rtL i N i o . s o coo . 1 5 A 1 o . o 5 o 2 t·*~tl.-b 1.1 r17 L,1l'i-1Hti'i 
ttfttm~ m1,, ,t.:: ◊ c:. 0 1J +17 L-~1f~i'ittfl::tmuw.T 0J:: --3 i:: L '"(wij~ Lt.::◊ 
[0048] 

lil[~.::. •y 7 Jl,7.f<i-iwt::, M[tt:1 }\JV l, UJ1l:tt7 JV~.::. 17 L c ~ i~.1J□ L, nffi:fl17.ki-iitt~ IDij 

~Lt.::◊ 2: C1Jfi~:fl11JQ-iW.~ $:frr"t -b 2: ti:: J::-:, --C = 5c*C1J7.ktt{l::!f:};JN i o . s o C o o . 

1 5 A 1 0 . 0 5 (OH) 2 ClJiX~~:!trt~t::J:: l]~~-ttt.::" C:.0lt~!HIJ~..:SJM!, 7-kl'.il: 
l' 8 0 °C'"'C"Il!z:i.i Lt.:: 0 1tt::,;h.t.:: =5c*07.ktt{l::!f'bJJ ~:kmtj:16 0 O''C(" 1 0 !F.ff'a'JC1J~!JJ1f!ll. 
~:fi'\. 1 , =5c*0tt{t!HJJN i O . 8 0 Co O . 1 5 A 1 0 . 0 5 0~1it.::◊ ;;;:(:, 1tt;,;h. 
t.:: N i O . 8 0 C o O . 1 5 A 1 0 . 0 5 0 &:: , N i , C o , A 1 C1J 11.l{-=f-fj: ClJ:flJ !:: L i C1J 

MHt0tLti>1 : u::~-b J: --3 t::7](tt1t 1) r17 L 11.f<lD!f'b.1~.1Jax., l1!z;:x.i~m$ so o ◊ct· 
1 0 ffif f'a'10~YJ1f_!!!. ~ :fi'--3 C:. c t:: J:: 0 , El l'r.\J c T 0 L i N i O . 8 0 C o O . 1 5 A 1 0 . 

0 5 0 2 ~1it.::◊ 1it:,ht.::1l'i-lJ':f-17Lfii'ittfl::'tmU;fil*X~@lfJft;:J: l]lj!~ffi(T)J\1fd3a!I 
tlcfflmc· 2b ,b C C u::' C O jj J:: {f' A 1 fi~t-i l --c I,,' 0 = C ;a{ff~!.?. "2' ;ht.::◊ -f L --c ;fil ~' 
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7J'-*JkCl)J'11ff ~r&-C ~ 1) +r'J bfJI~~ft'thJijt:tt Ltc: O 

[ 0049] 
c.:. Cl)J.: 3 t:: Lt~ t.fc:~ 1) +r'J kfJI~~1t'thJ~ ffii., 1tc:t::J3'H±-tt:;..,7°1v 1 t [l"rl:fiH:: Lt 

-tt:;..,7"1~, 3 Cl)j!=1Jdlt~,w={x~i-1!!~1i=~ Ltc: 0 

[0050] 

-=.tv':,-tt:;..,7°1v 1 ~ 3 t J:t~T 6 tc:/Jb t::, ~151frJ~ ffii., •ft::*1!~d11HLWJ! ~:W3.o.lt LJc:U 
5'H;t-tt:;..,:r,v 1 ~ 3 t [l"rl~t= L -c-tt:;..,:r,i,,c 1 ~c 30)11=7f<~Mw={x~illi~1t~ Ltc:, 
[ 0051] 

<Xt:: ..:.tU:,O)j!=7J<~MW=~i-l!!O)lrffilnJJ$t::-? ~ ,ziw.aAT 6 ◊ 2 5 °C~!_iJ::Jsi., •t, 
4. 2 v·eJE~l± ( :iffl:~im.1 A, :iffl:1J\~im. l O O mA) ft~ L, 3 0-5H&t:: 1 0 0 0 m 
AO)JE~im.'t'JtJ.l::.~J± 3. 0 Vi 'Zmz~ L tfJJJl:Jl~il~-.s.l</Jbtc:◊ itc:, J:::.t [l"r1 t'ik#-'t''1E 
:az~~ 5 o o@J~ 1J:VE L _ 1t:az~-tt1:; 1v*Hi.O)r~~t L tfJJJtj~ilt:::xti""" 6~:ilO)Aftf'~ 
-¥~-.sl</Jbtc: c 

[ 0052] 
itc:~~tl:lf!Zfiffi t L '"C, ~7E~llrt.~~ J.,j7'0)~µJl't'11'-:dc:o 2 5·'CiM.1iffiljm-fO)'tgillHff 

t::--C, 1 2 VJE~J±7E~ ( ft:k~im. l O O O mA) t::tJt:~~lffita L, :ii~~im.U~i-l!!ill! 
lit>' 1 0 5 °Ct:::i¥ Ltc: t ~ t=w J.I::. Ltc:, ..:. 0) t ~ O)~i-l!!~~~i-l!!O)ft:k--'f-00$0)$~$ 
t::till!li~a!UJE Ltc: o ~il!!ill\i!iO)llailillit,~it.tTti 3 O·frr'aii •-c, ~il!!Cl)ft~{'.liroc~ J:t~ 
Ltc:" 
[0053] 

cg.+; :;..,:r;vO)ITTi5ct lf!Zfilnjili:~~ ( 1¾. 1 ) t::jf-;i""° o 

[ 0054] 

[ c/¾.1 ] 

jft,lif2;-:#1jS'. 

-fJ"::,, 7° Jv l LiCo0 2 

-tr:,, 7 Ji,, 2 LiNi11aCo vaMn 11a02 
-t.:t ;,,--:f Jv 3 LiNio soCoo 1sAlo 0502 
-lj-::,, 7 JvC l LiCo02 
'tr_:,,, 7 JI,,, C 2 LiNi11aCo val\lin 11s02 

'!t _:,,, 7 Jv C 3 LiNio.soCoo.1sAlo.0502 

[ 0055] 

~~lt~1L'it~ .WJWI 
~fl 

r&~J 
'lffi 

7_,,7- (mAh) 
7 Ji, 2. T MTMS 1005 
7 Jv2 T MTMS 1001 
7 Jv2 T MTMS 1000 
7 Jv ~-)- tJ. l, 1003 
Y Jv2 :r fJ. L, 995 
7JV~T tJ. L, 988 

c 1¾. 1 ) iJ,t:,sJI 01P~ J.: 0 t=, *@ii'di~tLWJ!i::1i1f!J 2 3 ~ m 1, ,--c 1, ,~1, ,;;--:;..,:r ,1,c 1 

~c 3 -·cu, 5 o o-tt1 Y 1vf&O)~ilAftt'l'&siJ>'.1J,~ <, itc:~7E~~~t=i:>it 6ft~i£oc 
t"-tt_:....7°1v 1 ~3 tlt~L -c ~1, 1◊ :.:nii~ifri'dl~tLWJ!~ftJroti"" 6~t=, ~7 1 -'?-
2 2 't'';b 6 ;lv 2 Tn'ai* Ltdc:/Jb, *E~tt~fLjfJ!O)J¥h,l.)f::f:l!:c]~t::~-;, '"C \- 1 6 tc:/Jb t 
* :t. 0:h6 o :. O)t.:,.VJ, 1Eli t J'l.fii1i.c 0JffilttH::1{7 ·Y.:"f-lJ>':"t. t, ~if!!RJ,5L ::,C:::h~-c ~ tJ 
_ fc:.hJt~+t1 Y 1v*'Hin'1tfr L --c1, 1 6 0 itc:, ~1t~~:it~(::Jsi.,,-zJElit Jtlit 0)1u~a"J 
~t~!l!~11n<·..:.cn't·~f, ={x~LZ\-•6t*:t.0:h60 ~}], --tt>'71v1~3z·-1;t 
i151f1J 2 3 ~ ffi\, Vc:*eti11i~fLWJii 2 1 ~ mrot L z I,) 6 0 ,f-O-Jtc:/Jb*E~'li~fLWJii 2 1 0))¥ 
h-t>':l"5J~i::~ 0 , ~~-tt 1 Y lv~O)i!fl' iJ>ffl]ifjlj 6 :h c I... 1 6" ~ tc:, ~ft ~~j{~(;:jj v '> 

t:iUJi 2 t J'lrc1i. 1 t O)fiit~l'r"J~titl§!kt111nJ.l::.~:h, J:t~1'19ill!lil::.#iJ11J,~ < ~-;, t 1,, ,.1$ o 

[ 0056] 

i tc:' fJ]Jtj~£t::a: EIT 6 t ' -tt ✓7°JV 1 t -tj-:;..,7°/1,·C 1 t a[A]~t·;b 6 iJ>' -tt:;..,:r JV 
2 t-tt:;..,:r,vc 2, -tt:;..,7°1v 3 t-tt:;..,:r,i,,c 3 ,zu1i ,ft1-'L~fiiKWIJt·;b6-tt ✓7°1v2, 3 
O)JJt":k~ <, 6 t:,~=~»lliWII tJ:t~f§IJt 0~u;;--:;..,7°Jv3 t-tt:;..,7°1vc 30)JJt":k~ 1,,0 

::. :h!i, ;;--:;..,7°1v 2, 3 t>IE§i5't0J1f(::=- •1 7Jv~ ~h-, =-•171v0)~1f&siJ>'-tt :;..,7"Jv 3 

O)JJn"*~" 1::. t t ~;ii L --c 1, \6 ◊ IE.fii1i.i3:t'!JJW t L --c m1i ,tc:=- •1 71v~*u·~ 1J +o'.7 kfJI 

Wfi .iMi :clc~ 
MtJif~ &~£!!{ 

( % ) (t) 

85 107 
86 111 
82 no 
80 132 
82 135 

79 131 
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i't~11::!thlli7.l<?J"t= J:-:> t ?J"M ~ :h-?TI,, i O ,.: oJ(lf{fPJ ti=- •1 '.:'r ,1,~1f-¥1i:k~ 1,, ,a c\\ij'f~=--e 
&:>6 C ,fO)fc.:,'ii:rmifrJ23CL'"(1/71/71 •'f 7° 1) 1/-7'Jf1J~mv\6 ,:_ C (;:J: 0' IE;fiiJ!i'tiflJJi/8 
'"-0*?J"0~~iJ"ffPffilJ~il., IE~itS!thJW0:fr:fir¥~f[pffilJT 6 ,:_ c il•-Z:-"~ 6 o -f 0~JIL ::rJlltff 
~:i:O)fJ!tf b>f[pffilJ~il. '"(I,, \6 0 

[0057] 
.!.ll 0 J: :i t;:, IE;fiiJ!i't¾IJJii 8 0cft00 i;: , ~~ 7 -1 5- 2 2 t :m¾IJ 2 3 t ~ ~u*~~'ti g;. 

tLWJii 2 1 ~Wnx.T 6 ,:_ u;: J: IJ' ~ifl!!t~ttO)~fl::t :tc~'i''l:0ffitf~f[pffirJc·~ ◊ 0 LiJ•b 
;'.5:tf1J23CL'"(1/71/XJ ·17° 1) 1/:;fjflff m1,,,, IE:fiiJ!i5!fmJ"f CL'"(=''/ '.T}Y~~u~•J +r'J 

Ltii't~fl::!fm~ ffi1,, ,6,.: ct·, i5!fmJ~05H\if'.f.i,f[pffilJ ~ft_ JEJ~IWJl'.~i'fT 6:.1F7-l<~11H"f 
=o:~ifl!iJ>fit:,:n.£, 0 

[ 0058] 
{)::t;:i5:tflJ 2 3 (;:ffll,, ,.£, 1/ 7 1/ 71 ·17° 1) 1/-7')"fljO);ffiffic~~7 -1 7- 2 2 O)flffic ~:mft 

L tc.:~JJU;:---::> I,, , '"( fJtBJ-1--t" ◊ o 

[ 0059] 
-it >--7,t,4 ~ 1 o 1:tt~i:;i=,12 3 c L -z:- -fh-f'i•L r- 1J 7 ,i..<r□7□ e 11, r- 1J ;,< r- ~ :,,- 1/ 

51/ (TFPTMS), :;;:;,<1-"JI,:;.;';,<},,3fyy71/ (DlVIDlVIS), x1--JI,f--l}I]-.3fy 
y71/(MTES),fy~f--lJ;,<J-.3fyy71/(DTMS),~~y~J-.IJ;,<},,~yy 
51/(HTMS),~~Y~r-lJIJ-.3fyy71/(HTES),~~-!J-;,(1--~YY5~>' 
(HM D S) ~ffl1,, •fc.: o ,.:ft.k'.fJ'Hi-it 1/7"Jt, 3 t ~:{jJ;: L t-it>'7°JI,4 ~ 1 0 0ql*~11¥ 

-w- iX~ifl! ~ ft~ L tc.: ◊ 
[0060] 

-!J->'7°11, 1 1, 1 2 --c'U~~7 -1 5- 2 2 t Lt .:,Z.;t:~Jftlf:£0. 3 µ m0=mHl::'.:'r 1 *, 
~fl::;77·:,t,yr'JL~m1,, 1 tc.:◊ ,.:;hj,jJHi-lJ-1/7J!,3 t~~i=vc-it>--7°/Yl 1, 1 201F 
*~111t'.ii-lX~ifl!~ ('F~ Ltc.: 0 4§.-it1/7Jv0)~5ct ~fillils~~-it1/7Jv 3 O)~~t i'rbtt 
'"( ( cft 2 ) t;:jf;-t 0 

[0061] 

[ cft2] 

~~f1$=fL~ Ji WWJ ~· ~m M~J ~- ~t-J,5$ 
7,<7- (mAh) 

-tr::,, 7' Jv 3 7 Jv~ T MTMS 1000 
-!t- ::,, 7' ;i, 4 7 JI,,~ T TFPTMS 995 
-!t-::,, 7' ;i, 5 7 Ji,,~ -r DMDMS 1000 
-lj-::,, 7' Jv 6 7 Jt.,2 -r MTES 1008 
-lj' ::,,7Jl,, 7 7 Jl.,2 T DTMS 1001 
-lj' ::,,-;1;1,, s 7Jl.,2 -r HTMS 1010 
-it ::,,-;r Jv 9 7 Jt., 2 -J-- HTES 999 
-lj'::,, 7" JI,, I 0 7 Jt, ~ -r HMDS 1003 
-lj'-;,,., 7 JI., 1 1 =®fl::: 7 '1' $ MTMS 1000 
-lj' ::,,7 ;1,, 1 2 IHt "'<" tl ;t. Y r'.7 b.. MTMS 1002 

[0062] 

( ~ 2) J'.pf:,SJJ f:,f.i,~ J: j t;:, \. iffl0);%i';-{,f)J1t!J~_i_, ~Jltt~*- ~3'E~t;:;Jsit 6 
:tc~'~-1 t b .f!Rf t· «> v.i , itiWI 2 3 t L -z:- 1/ 7 ✓ 71 •1 7° 1J ::,,- ;,··1r,1~ m1,,,, ~~ 7 -1 5- 2 2 
~ffli,.1.£,t~t;::'.i'lJ*h'i~t~n.0 ~ c f.i'>bfP6 o 

[0063] 

( ~1fifi:O)JBJ'iJ 2 ) 
l:Rl 5 ~i, *~aJ10~ME0W:!rn 2 i=;Js ~to 1F7k~1',f·1if =<x~iili0ffii :fisJ!0:it~1t1roo1:RJ1:· &:> o 

0 ~1fifi:0WJ'lJt=:B~t -£i:.1Mc~;w=;x~im0~*a"J~mnx.tt~1fifi:O)JBJ'lJ 1 1:·1:RJ 1 , l:RI 2 
~ J+Ii,, 1 tf£BJJ L.tc.: t <7) t ~wt·&:> -£i O *~1ft0W:ti&ttfiE,i,,1! 2 0~oot=r@~1t1g;.:rL-Wlii 2 

( % ) 

82 
87 
82 
84 
88 
82 
84 
87 
82 
85 

:!Ml 3c. 
Iilr@ilU~ 

('t) 

110 
108 
111 
111 
108 
107 
107 
110 
111 
107 
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( 1 2) ~!ffi2007-273123(P2007-273123A) 

1 ~7f%Jt'1:tf, ~;f;,Ji 1 O)~~i'i1f1Jfi 1 2 O)~Tifit=i@.r&~l~tL1ifi 2 4 ~%!Vt Lt 1, ,.fi o i@. 
~1t~tL1ifi 2 4 t, :tt:, ~m7 1 7- 2 2 tt51f112 3 t ~-@i-ts 0 7£h~~f* 1 o O)jmjTifi 
t::~;f;,Jii'ftftJfi 1 2 t ~r&ti~tL1iJi 2 4 t tr,%Jvt2' :ht 1,, i.fi :b', !2{I 5 't''!J: .-f O) -5 i:,O)J,Tifi 
O)ti\J~O)h-~~ L -ci,, ,.fi ◊ 
[0064] 

=O)mfflt't''L~:tii![O)%~ 1 t lnJ~O)~}J*b'i~G:h.fi O :t~rt, ~~ 10)'.(5f1JJ~ t LtmHr. 
!t~~ ffli,, 1 , i5:i'flj 2 3tLc1/71/tJ "/ 7 1) 1/7'':i'flj~ ffli,, ,t~f;i'i, ~fr.~~TifiO)*Yli'HIU~ 
*-'?*~£t:: 1/ -'7 > tJ '1/ 7° 1J ✓ :77flJO')~J.K£:b,iJ&~ 'J6 o t •ttm!ii'f To ◊ .-f O) t~ bt:>~51fr1 2 3 
't''fi.b:tLt~~ffi7 1 7-2 20):5::?~00i::UiW7}(£:b>!1icZllJ2':h-fi◊ Z:.:tl.t::J: IJ, ~~ll~tL 
~Ji 2 4 t::7}dtiJ'll&~ U,= < < 7£ 0, ~lffi3nir:f:i07}(friJ'*~~tL~Ji 2 4 t::J.: ..._., Z~iffi 
r-1&::i.lJ... To= i:: ~IWif:.'t''~ .f, 0 7}(-5:i'-licJFJ.Kjft~Ji(ij'.~-u::~iffit::i:: -:>c/i:t~1ti~i5tf2''1:t 
.f,O)'(', 2:.0)J: 'J 7£7}d:i'-O')iJlA~JIJffi1JT .f, z:. t b>tff:t LP0 it!ii"flj 2 3 i:: LC 1/7 .;,.,tJ '1/ 7° 
1J ,:.,,fi"flJ~ mi, ,-fi = t t:: J: ..._., z c: 0) J.: -5 7£½'1* u~ t:;,h-0 0 
[ 0065] 

:tt.:, 2:.0J: -5 7£~fr.!t1JJt L z~fr.:r 1 *~ ffii,, 1 -fi;: i:: iJ,1Jf£_ L 1,, '◊ ~fr.71 *afiR*tt 
f--H=.rt:EZ[ia]'.&'.iiWntz-;t.fit~li:>, z:.o-)J: -5 7£ttf--l~it~Jt c Lz~t~ 1 t=m1, •0 = c 't'-~ 
i-f!!O)i-t,Jv~--WJJ:~ friJJ::.2''1:t 0 z:. t fi't''t:3 .fi ◊ 
[ 0066] 
<xt:: !"! i*s'.J7£{§lff JJ:n , -c *~1f~O)%Jt~ i:: J: 0 ½'1* ~ fillBJJT 0 ◊ :t i"-it > 7° ,v A 1 01M< 

~m~=~i-l!!O)fj:::lft1Jl$J::--::>~ ,ziJta~T .fi O -it.;,.,71vA 1 ii, ~:tii![o-)%'.il'Jt 1 0)'1J-.;,.,71v 

lO)fp~-'fcJIIJ[t::t:;1, 1z*e.!i'tti~tL~Ji2 1 ~:iE~i'ftftJJi80)~00t::%nlt'1:ti"t::, SO 3 :i 
't''lnl t:~n't''«--7- t- ~!Im~ L -it.;,-,7,v 1 t 1n1~0~:fiiJii'f1ftJfi 1 2 O)~lffit=~~'~l~tL 
1iJl2 4 ~%ffltlt~o ,fO)~, s O 4 t::tf~1.Ja2':h.fi1"1>:Y'-32 t::t:l:~1tikf-L, .;...,-
7·· ::7 :;'.}I :/:1·1:,. '2:' fflt, ,t~ o 2:. hl:1:?Hi-it ✓7°Jl, 1 t lnl~t:: Lt-it 1/7' Jv A 1 0)3FJ.K~ifJ4-!"f 
=o:~i-l!!~f'F~Lt~o 
[ 0067] 

'lj-1/7°JvA 2tL -it;,,7°Jv A 1 O)(t~-'f'JIIU::t:;1,,z~t~ 1 O)i5~1i i:: L Z l:lt~71 *~ 
fflt, it~◊ c::tt1:1:>1Hi-it>7°Jv A 1 i:: lnl~t= L z-it>7°1v A 2 0):1FJ.K~i1141i=<~i-t!!~{1:~ 
Lt~0 '-lJ-1/7°/v A 3 (i, -tf 1/7°Jv A 1 O)f'f:~-'FJIJti::t:;t, ,t~foJi 1 O)i5~~ t L -C:~11::.71 
* (Si Ox, 0. 3;£x;£ 1. 3) ~ffl1,, 1t~◊ Z:.h1:1:>'Hi'-lJ->7°JvA 1 tlnl~~::Lt-it 
>7°1v A 3 O)cJFJ.K~fir¥W=:;x~i-l!!~fl=~ Lt.:, o 

[0068] 
'lj-1/7°Jv A 4 tL '-lJ-1/7°/v A 3 O),f'j:::~-'f'JIIU:::B~ •ZlE:fiiJi2 O)i5!f:l;J~ c L z-it.;,.,7°1v2 t 

lnJ~O)L i Ni 1 / 3 Co 1 / 3 Mn 1 / 3 0 2 ~Jt-jt,,t~o C::hJ,,_:HHi'-lJ-1/7'JvA 3 t lnJ 
~i:: L t'lj-1/7°/v A 4 O);jF7J<.~1t¥~=:;,x~i-l!!~fl=~ Lt.:,o '1J-1/7°Jl., A 5 U, '1J-1/7'Jv A 3 
O)fj:::~-'fcJIIJtt:::t-3~ 1 Z1Etlli 2 O)i5!tb;J1i c L Z'-1J-1/7°Jl, 3 i:: lnJ~O) L i N i o . e o C o o . 

1 5 A 1 o. o 5 02 ~m~,t~? z:.il.1.1tHi-tt>7°1i,A3i::lnl~t=L---c-it>7'1vA50):1F 
7.K~i/'.~-:;,x~i-1!! ~fF~ Ltc: o 

[ 0069] 

-=_nt.:,-tJ-1/7°Jv A 1 ~A 5 tl:l:::ftT 6 t~bt:>t::, ~Mf1J~ ffli,, ,ft=*E.~1ti~tLWJi~%nlt L 
t.:,1.:JjH;;'lj->Y1v A 1 ~A 5 t !nl~i= L t-itY7°1vc 6~c 1 o O)cJF?.k~ifJ4~=0:~iffi~ 
1t~Lt.:,, ~'1J-1/7'J!,-O)lr!i:n:;tlf!Efillims*~ {~3) t::~To 
[ 0070] 
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( 1 3) ~!ffi2007-273123(P2007-273123A) 

~ffi mwi 
il: fl. frs 4o/J Jt 

ffl q,JJ Ji: ~'R!J ~:ffl: 
(mAh) 

--1:t::,, 7 Jv A 1 L i Co O 2 ~iG MTMS 1001 
'17::,, 7 Jt., A 2 L i Co O 2 s i MTMS 1003 
-lj-::,,7)[.,A 3 L i Co O 2 s i OX MTMS 1001 
'i:r;,, 7 Jv A 4 LiNi113Co113Mn1J302 S i O" MTMS f 1000 

-ij-::,, 7 JvA 5 LiN io.so Coo u;Alo.0502 s i OX MTMS 998 
-If:,, 7° JI,, C 6 L i Co O 2 ~~ u L, 1002 
"lJ- :,- 7 JI, C 7 L i Co O 2 s i t,r L, 1001 
"lJ-.:.,, 7 Jv C 8 L i Co O 2 s i OX tJ: L, 991 
-1:}:,, 7° )I,, C 9 LiNi ii3Co wsMn 11302 s i OX tJ: L, 987 
-1:} :,, :t Jv C 10 LiNio soCoo 15Alo.050.2 s i OX fJ.. L, 984 

[0071] 
< ~ 3) J'.pf:.BJI t:.iJ,~ J: '3 t::, *@1it1§;.fL'ffJiH::ir1i:;flJ~ ffii, y-n ,~1., ,-Jj-Y7°JvC 6 ~c 

1 o -c-·tL 5 o o -Jj-..f 7 ,r..·t1t0'@'._1:t1tJ?r¥iJ'1J,2:' < , :t t::.:iM!1cJ~:lli't.~t::.t-_Ht ~-&~i£Ji'.t'J' 
-lj-Y7"JvA 1 ~A 5 cJ:t~L "C ~\, '◊ . .:tLLUf~J-.i'd1.§;.fl"'~Jl~,tj;JlxT ~~(::, ~~7 1 7 
-2 2 ''C'&:>~ 7 Jv ~ T,?'iE~ Ltd::.d:>, *et'ld1.§;.fL'ffJIO)J!;L7;.iJ>l'f~~,::~-:, "C 1., ,tif::.d:> 
c ~ x. t;,tL~" .:... 0t::.lrb, 1£;j3jjt :i'tli t 01i'!!MH::r, 3 'Y~iJ'1'. t., ~H!!.BzJ;G bl'f~~ t ~ 
1J , 1En)(~-Jj-1 ,;; 1v:t~ttiJ,f.K TL z -~ 1 ~ V :t t::., :iM!1E~~rt1jg:::B 1., 1 Z 1£::fi,)g t Jt ;J;i)g t 0~:t* 
a'.J,;1n!l!~IW<·.:... t iJ{•c-t i"' -=1x~~ L "( I,. •6 C ~ ,t 0:h.6 0 ~-Ji' -lj-Y7°Jv A 1 ~ A 

5 cth&&1J2 3 ~ffl1.,,t~~~tl:'3'1Ui!l 2 4 ~filJJx L z·v •6 o 1:-0t::.lrb~~tl:§;.fL1fJ!I 2 
4 0)!1.;z,,.iJ,f~~t::~ •'.), 1En)(~-Jj-1 7 1v~~t10f.KT:1J,rf1Jffi!J2:'il. --c 1., 1 6 ◊ it::., :iM!1E~llrt~ 
t:::B 1,. i Z lEli 2 c Jl;Jii2g 1 t 0TII1JNl'.J,;1*JM!:IJ,li1Jll::. 2:' tL, J:t~a"Ji.MrJ.JLJ::.:niJ,;J, 2:' < ~-:, Z v \ 
~ o tJ:· L, -lj-.1/7°1i, A 2 ~ A 5 t:::B It 6'@'._i:~ttl?i'¥0*ex-f{lt::--::i 1., ,z U1J, 2:' < ~-:, 'Z: 1.,, 
6 0 .:... tL!iJtf:,2g:rr5!tb}f!i El ~0)-t,r 1 ,;; Jv~{l::iJ\ij!_if;-~ ffl\, 1t::.-it Y7'Jv A 1 t::J:t1 ..:.:.. Z*t I,. it::. 
d:>t'&:> 6 0 

[ 0072] 
£.t::., 1fill:Jl'@'.£t::a:§T6 t, -J;rY7°!vA 1 c-lj-1/7°JH::'. 6, -lj-Y7°!vA 2 t-lj-Y7°!v 

C 7 -z::··tUc1l~c·ib 6 iJ{, y ✓/Jv A 3 t -lj-Y7°JvC 8 cU-'?'?-lj-YYJv A 3 0)-.Jji.){*e, < 
' -lj-1/7/v A 4 t -Jj-:::.,7°Jt..·C 9' Y.1/Ylv A 5 c -itY7°JvC 1 0 -c-·tL C..O)JilfjJ::rJJ!m'@'.I 
O)~f}*e- < ~-:, "(\, •6 0 .:...tUi, -itY7°JvA 3~ A 5 iJ>j'l::fi,2g:rr5!f.w'ff CL 'Z:~11::71 *~ 
ffll •Z 1,. I~.:... c c lfflf* L, 2:' t'.) t::-it.1/Y Jv A 4, A 5 iJ'>l[f,l@5!tb}'f,it::=- '1/ 7 Jv~%h-, .=. 
--1 7 1v0%1!1¥iJ'-it >"7°Jv A 5 01iiJ'* t 1., 1.:... t t Im.JI: L z 1,., 6 0 

[ 0073] 
Jt;Jii2gi5!f.f;J'ff c L 'Z:~11::%1~ J=Jh 1 ~ c 7](-5J\.~i:J&~ Lv-t-1., io .:...0JJ<.JtiJ,~a!!,rqt::f~A T ~ 

t, 1E~~t::Jtli 1 t·Jli2:' i1.t::. 1J +r'.7 L.1 :.t >" t BzJ;G L l'nf~'@'._i:iJ'~*T 6 o 1:-0 
t::. /rbflJ:Jtij'@'. £:IJ,f.K TT 6 0 2:' :;, t:: ;t::mc~-lj-1 ,;; 1v~ttt. t= l MBT 6 0 £ t::. IE f:,~;~!f.~'ff t:: =­
"1 71v~%tr-lj-Y7°Jh'\ 4, A 5 tti.:... 0JJ<.-:frt::J: 1J 1£:fi,2g:rr5!f.hJ'ff ti½'11if'.T ~ ◊ ..: 0ft]{1PJii 
=- •:,,7Jv%1!I¥iJ'*t 1,. ,ac~='ifc•a'>0" 1:-0Jt::.lrbir51frJ2 3 t L l1/7 >"::o •;17'1J y;7··:ff1J 
~ J'j'jl., 1 ~ C: c (;:J: 1'.) j'l:flizi;jf!JJl l 2-"-..CT)Jj(-5J\.O)i:J&~:IJ>rfl]ffi!J2:':h., ~fllip;J-"-..0)7](-5J\.O)f~J_ ~ 
rf1Jffi!J'9' 6 ..: t iJ,-z· t 6 , 1:-0 *t:W:, WJJ:JI ~ I 0 f.K T t,rfpffi!J 2:' tl z 1., , 6 " 
[0074] 

J..j_J::.O)J:: --3 i::, j'l;jii)gi;:fllJJl l 20~00(::, ~~7 1 3-2 2 Cfr5:fl1J2 3 t ~%Uiteti'd1. 
§;.fLlf!l 2 4 ~%JJx.T 6.:... t t::J:: ".J, ~ifl!J!111.0~fl::t ~~t101lfr~rf1Jffi1Jt·~ 6 o Ltr• 
ti ¥r1i¾IJ 2 3 c L Z 1/ 3 >" tJ •;1 Y 1J >" ;,>'JflJ ~ ffl 1,. , , :i't f:,1giM'h1W t::~11:: 71 * ~ ffl 1., 16 ..: t t· 
, ~'@'.£W.oc~11T 6'jlJf<~11if'.J:t-u:~H!!h'ftt:,tL~ o ,;:B, tJIJjj;- L --C 1., ,~ 1,. •iJ•:ffl€~7 1 

3-2 2vs..,-3 >"-JJ •:,,7° 1J y:71f1Jt L z~1ito)1t;tl'.,n t:::Blt 6-it>"7°1v4~ 1 2 t ~~0 

'.@'.;ii;: ~ft-
~f.j:~ :mt l'<it t1U!t 

( % ) ('C) 

84 111 

72 118 
75 115 
72 118 
70 113 

76 125 
58 130 
54 132 
54 130 
52 131 
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ttf-1-!- ffli,. i,t>.:. i:: i)'>·-C~ Q ◊ 

[ 0075] 

( ~»f!!O)JBjiJ 3 ) 

( 1 4) ~!ffi2007-273123(P2007-273123A) 

l;fil 6 tL *3EBJ1 O)~M!!O)JBjiJ 3 t::t_H t -t> '1 F7.K~~¥ w-<J::~i-1!! O) t rq,, - :>' O);fJ;{~l!~OOl:0 
---c·cb0 0 *~»m0JBjiJt::J:Ht o1M<~mw={1:~i-l!!0£*a'.J~fflJlx!:t~»m0IDjiJ 1 ::··1:01 
, 1:0 2 !-ffl1.. 1-ciJtsJJ Lt-.:: s0 t 1n1~---c·cb o O *~»f!!O)JBjiJ--cu:rE~ 2 0*oot::~w~11;.n. 
WJ!i 2 1 !-JB!vt--1±-T' tr-n/-:9 3 O)*jj'jj(::ietidi§.fLWJil 2 5 !-%Jix L -c I,,.£, 0 ~~1'1 
§.fLWJil 2 5 s :t t-.::, ~7 1 3- 2 2 c it!f:l'ftJ 2 3 c !-%ts o ~;t::;~~tt§.fLWJil 2 5 ii 
fil! 6 t=~r J:: -3 t:: trq/-7' 3 O)J:tmt::0)1:i-:JBrot l -c ti _ jjlijflfit::JBrot l -cl, J:: t •◊ :t t-.::ie 
~tt§.RWJil 2 5 t::ffl1, 1.£i1{1 >'.>"'-3 2 t L -ca, ~ 1ti§.RWJil 2 5/J"fiT-t>~ffi ( 
~ ffi 1 :t t-.::U:iE~ 2 ) 0)-i;-:l'f'Ifit::%:t fl 6rd yp··- c !nlW:b•iiffi·fiO)ib 0 tt.f-1-!- m1.., 6 
.:. c i}tff i l t I o .:.t1.t:: J:: ":) c t1,v- 7' 3 iJ,~J!£mi lt-.::;t;i;---c· s~~tt§.fLWJil 2 5 ti 
~ffit::~19"2-h c Mt%1x!-~19"T 6.:. t fi---c·~, ff{f~t::~,iii)i 1 i:: iE1'Jl 2 i:: (TJfi1'!1!!-IWrrT 
6.:. i:: n"c·ri- 6 C cb 61.. 1tL 1H ✓-;,-- 3 2 t L -c ~~ 1 cb 61.. 1!:iJE~ 2 (::ffl1.. 1t-.::1 q ✓ 
-;,-·-u:t~~61mt~tiO)fflff~!-ffl1..16 . .:. t titlJi Li,,◊ .:.0;t;1;-, ti,v-:9 30c·1::>t, 
b>0oot::i@.~·11$tLWJil 2 5 ~f!Ht-C t f--O)ffi i:: :iEtiJl2 &":i6 V1t;t~t~ 1 c O):mbcb,b--1±-~ 
~»ffi'.T b~iJ,~1, 1t-.::/Jb1t*'tiiJ'fPJJ::.T 6 o 

[ 0076] 

2:.0)fflJvt---C·t~M!!O):JlJjiJ 1 t ln1~0~JJ,W;iJ,cfthn6 o 4ey't::, ~~·11$tL1'fJil 2 5 O)J\1 

Y -;,-·- 3 2 i:: L -C t.M11.l1:kO);f;0 lJ 1 ~ J<, *~~*" 1) 7 2 J< ( 7 3 2 J< ) tfJ.O~~ c'O)l@t~tt 
tMD~!- ffi1, 1-C t J:: 1, 1 0 .:. (TJJ:: -3 ~ilrrf?f{~fit.ff§iJ"~iffl'Al=fl07J<:fr~fl&J!£ L -c llm$ll""t 6 ttft-c··cb 
6 tjji;----C' b ' ~51f!J 2 3 i:: L -c 1/ 3 ✓ 7J '1/ 7° 1) ✓ :7··1r11 ~ ffli,. ,t,.::#)ji;-(;:lj:' 1/ 3 ✓ Tl '1/ 7° 1) ✓ 

:7··1r,10ti*'tiO)t-.::/Jbt=mrr~tM.0§,,.___0)7J<5tO)fl&J!£iJ"ffl1ffilJ 2- .:t1..-t> 0 *" 1J ,1 2 l-'< 7 3 2 HMD§ 
!:iffirr~1tit::f~:h-t> t-.::/Jb, 1q './y··- 3 2 c L -C~~tt~tLWJil 2 5 CTJMt:1JJ1x~~19"T o tf 
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~11§.RWJi12 6 ~f~ttt..:-ci,v-:9 3 ~mt~- 5 0°C0~1ffl.m.i::p--z'•Jf:£0t&":)t..:~---c·t 
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- 3 2 t L -c;t: 1J 1 2 r, 7 3 2 rwH§O)J: -3 t::P&~r,.1ft0m~WD§~ mt ,t..:~, .:. 
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t L---C PVD F ~~ti·◊ =h.k'JJ'~U-tt.1/7°Jv3 t µ"ij~t= L ---C-tt✓7°lv B 1 Cl)j!=Jf<'ijfJ\4W= 
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[0083] 
-it ✓7°Jv B 4 ~i, ~JJmCl)flj)W 1 Cl)-Jt/7°Jv 3 Cl)(,j'c~cf:.Jllf:[(;:;BI, 1l$E~'t:1~fLWJI 2 1 ~ 
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2 ~ffl1,,zt-,6t-:/Jbt=, -tt/Y;t,c 1 1 ~c 14·ca--1zrq,,-:93J::.t::%JJt~f-Lt..:~m:1-1 
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2 t r,:,J~o:ittf:1-~ ffl\, 10 = t ·t;----c·~ o 0 

[0091] 
~:B, ~~J'if!!O.)%!l'Jt·t.L *M'ti~fL1:!Ji~ IEfi,Ji 2, :f"l:1iili. 1, -ei,v-:7 3 0.)\, ,fhb· 
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--C ~·~ •~itt1 t ~mttz ~bfJmx.t.:~Ji~fLg0:tJM-!L 
[ ~~.'ft3!] ;t,° 1) ;t v 7 1 1/ffiJ)Fa~fl,gO)j,'~ < t b J='(mf t;:, ~ti 7 1 7-XUi\i!RJi~C:&U' 

/XU!i'7 :Z.~fti.£\J~fJ, 1 8 O 0C.l,_1l::_0f!lff~z*1fi"" 6~~ O. 2 µ, mJ,,_:J_l::_ 1 O O µ, mJ;J. 
T 0~:rUil z fJffi x. , ~%.JJtt'>l ~ 6 5 o tP / 1 o o c c --c· s 6 ~ J1~fL.im&u-f 0~3lin 
?:t;, +h !£- m ~ ,t.:cJM<~Mill~ifl!m t rq/-Y & UcJM<~~~ill~illi 0 

[~tREfil] ~L 
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[ t"'FfHW* 0) ielffl l 
[!f*rJUl 

( 2 ) ~!ffi2007-273443(P2007-273443A) 

;t.; 1) ;ti, 7 1 .1/fruDlifGtLJffiO)j,·~ < t b JtrnH::, ~ffl7 1 7-JZtf;!IL¢.i:&V'/JZUlf 7 ;;( 
Q!iffiMr&iJ• 1 8 0 °C.l,::J.J::.c7)fruff§"~*1l'"t 6!!1~ 0. 2 µ m,l,::J.1::.1 0 0 µ mJ,Tf0)$tLJI ~ 
{JliLL ~5K&ti>I~6 5 Of'fr/100 c c'"c'ib0$Jl$tLlffio 
[!f*JJI2] 

Wiic~tL,fiiiJi~ffl71 5-t::1JIIx. ·oH y:7··-t:m»~~*1l'"t0, it*rJI 1 i::ictttO)~JI~ 
:rum 
[~*JJI3] 

Wiic$tLJliJ{, ~ffl7 1 5-x.til!IL¢.i:&u/x.i:t1f5 ;zQ!if¥i£&iJ' 1 s 0°cw---1.0)truH~~ 
*1l'"t-bi'.~ift~~1iiT 6 C: t t::J-:> -C%Jvt~:h -C~ 6, ~*JJf 1 Xii 2 t::ici!t0)$Jl$tL 
lffi◊ 

[~*rM] 
WJic;i-01) ;tt,,7 1 Y:fmff§"$fL)ffif:;'>~7E:t~;j;;f~*flT 6, ~;f:JJ! 1~30)1, •TiliP 1 Jj(;:: 
ici!t0)$,lii$tLlll ◊ 
r !w3J<JJI51 

*" 1
) :;f v 7 1 .1/fruff§" t nJ~WJ l:: ~*US,,- r-tJcmtff3f:ill;O)j,·~< t LJ'rOO(::, ~ffl7 1 5-

*1lfruff~if¥ift, X!iit¢.i:;B J: U/i t.:li,f.f 7 ,:7..Q!if$i£&:i;>l 8 0 °C,l,j,J::.O)fruff~~*1l'"t 6 
if¥ift~~:;(f)Lt-:f1L nJ~"1ttff:fmlliT0, $Jl$tLJffi0)~~1f$o 
r !w3J<JJf 6 l 

1Jr1ic1/- l<lxn1u1:;#:iJ', J!t=~m1E~;t,t~*1l'"t 0, !w3.l<r.1'! 5 t::fci!t0)$Jl$1LJffiO)~~ 
1f$◊ 

r !w3J<JJf7 l 
iW*lff 5 Xii 6 t::fci!t0)~~:1J$~Jij1, •Zf1::~~.ht.:~J!.l$:rLJI~L 
r !w3J<rJis 1 

iW*lff 1,~4, ;/:3 JU' 7 0)1, •ntiJ• 1 Jj'f (::fci!t0)$Jl$tLJffi~ ffll, ,ts::iF:i<~mwf~i{!!ffl,e 
i,v-:17, 
[~*JJI9] 

~*rJf 8 t::fci!tO)~i1!!ffl-e1 q,.,- :17 ~ ffl 1, ,t_::iF:i<~ffift~i1!!o 

[ ~BJ}O)fr:~{i:l~BJJ] 
[ txfit.f 71'-ff l 
[0001] 
*~BJI!i, ~i{!!-?::J .1/9'-✓-lf-~(::;B ft 0 ~~;f;;t-?!f°&JjfJJ71'-~~i::tfim(::J+)1,, G.h.0 $ 

tLJffi&u·-c0)~~1f$(::lffl'"t 0 o J!t::, f-.h~ ffl1, ;f_::iF7J<~~1pfffi~i1!!fflt1,v-:Y'&{i:iF 
7J<~4?ft~i1!!t::1ffl'"t 0 ◊ 

[ 1r:ll'tl1i:fiF.f l 
[0002] 
;:r 1J ::tv 7 1 Y$1Llffit:ttt:ttt.:~m*@~t·L 1 :.:t 1/®i8J'i"l:~jf;'°t c: t :IJ>t:i ~i1!!-?:1 >r' 

Y-it-~i::t::;tt-b-eJ'\v-7' l:: L -c $ < fUffl~tL -c I, •6 0 !t"'f(;::Jfr::q.:.'{'·UttMlrfflnO)~ffl~ 
1t, ffI1tt::ffi. ,f-O)~irntt L -C ~lli::hW!!L ~'@IW&O) 1) 1-17 L 1 ::t >-' ~ ;):~i1!!iifie 
m ~tt -c .:B 0, c:. O)J: -3 ~~ifl!m-1z1 ,v-:7 i:: i.,_::tt L t;t-" 1J ::tv 7 1 >-'$tLJffiiJ,ffi1,, t;, 
it-C\,>160 

1J 1-17 .b.1 ;t ✓=1:J:~i1!!U~1, ,tf:l1JW&, '@IW&~~-::>ROO, ~1f1ptffit::1'ffflif¥tft~ ffl 
i. 'l 1,, • 6 t_:Y)(::~!U~--'?JM!YE~{i:' c·O)~'.%$Jf~(;::{-f -3 ~i::J:-:> l~~~jfthi1J'-m L, f¼:~O) 
;l;lb'@;tti~t=~6 C: t:IJ% 0" C:O)J: -3 {c]J~~IW('f_:Y) lJ 1-17L1 ;t::., ~~X~i{!!t::!i 
1, 1 <-::>iJ>O)jti.;~ttf,HfGiJ'tHh:ib£h -C ;/:31) , {-0)$0)~-::>t::-ei'>v-:9 O)S,,-v '1/ r- :7··17 .1/~ 
J'iG:/;'ib 0, 1/f '1/ )'. 5'17 .1/ti&~t U~ifl!iJ>~'.%~~~/f,9= Lt_:~, ,eJ\'v-:Y'O)wi~tliJi 
~if¥ffl1!.~t=J: fJ ~~ L -c~miJijiq0)1 ;t .1/(~~HflJmrJ L ~m·ft'FRJt:0)31;:fi'~ A J. "/ 7°~ 
-lt-bfflfilgJJC:. t t·«J 6 ◊ ~fd9:ff"J(;::S,,-'\"1/ J. :7··17 Y:i/la&iJ{{Jf;1, itf c·5fi.:~1i"l:h'~ t, t ~tL, ;ff 

lJ I 1-v .1/iJ'tl'>v-:17 O)Jvt71'- t L -C ffl 1,, t;,:rl, -C 1, • -tif.f.EBO)~-::>t::imll:{c:;.., -v --1 I- 5··17 .1/  
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i£&!-~-:J c \. 1 :i 1,~:iJ,~tf t::ih6, LiJ, l, f5!\. •I--t,,v"f-!-1f-t-6~it!H:.i:3\. Y'Ztl:~~ 
JE~(1)¥e~~iJ'*~ <, S.,-v '1/ r-11"-r'J ✓M!&!-JeiLz -C U£JJ:iJ,J::.W-U,')'Htt..::t~, --1::1-n./ 
-::$' (1)~/Nmit:.f.f j limmtt:.J:: VJ jiij:f,,Ji7),i_ffJl} L, ~ t:, ~6~!-5 I ~tg= Tm:ff9tftb'ct> 6" 
[0003] 

=O)J:: :i ~lm@!-1'iiRT 6 t::.Y)t:., --1::rn/-::$' t ~JiO)f',m:.~~tt~:f:17 1 3-!-_::tfft 
7J"c:T6J!i!-7f:\QJtT6JJ$iJ1~~:h-C\.•6◊ (t~ffXffiU, 2, 3, 4 l =cr)JJ$""c'ii 
1/f "I }--jl''ry ✓ill\\l!t!-'ffl.i -C ilili&iJ1J::.W- lmW-C -I:: r-n/-::$'i:r•lim!Dt L --Cb, ~:f:17 -1 3-
JliJ{~~,l!i t L --c 1Ftt-t-6 t::. i7) i:. )iij:micr) i.ff.~ !- IW JC""'(·~ 6 t::. i7) , ~~,t1 i:. fi:n --c " , 6 0 £. 
t::., --l::J,l/-::$'(1)$JLiJ1imBT6(1)!-111J<'f::.i1), ~E.~~~.7..J\•1/ ::$' 1) ✓ :7'$, c VD 
$~(1)~~~lm$!-ffl\, •--C~:f:17 1 3-J!i!-:JBfftT 6JJ$ (:t~ifXlrt\ 5) bt.'t~~n-c v \ 
0o 
[ ~ffXlrt\l ] t~lffl 2 O O 1 - 2 6 6 8 2 8 %%¥ff 
[ t~i'FXlrt\2 l ~lffl 2 o o 5 - 2 7 6 5 o 3 %i~ffl 
[ t~ffXffif3] IE~~lffl~rn O / 7 9 6 1 8 %.1, ✓ 7 v '1/ r­
[ t~ifXlrt\4 l :t~lffl-'f 1 1 - 8 o 3 9 5 %~ffl 
[ t~i'FXlrt\5] t~lffl 2 o o 1 - 3 5 4 6 8 %%ffl 
[ 5eBJ]O)lffl~] 
[ }%BJ];/J>fg~_R LJ:: j t T 6~M] 
[ 0004] 

L:b> L~;/J>t::,, ~~7 -1 7-,1!,1~1fmJHl'if$~!-~rlmt""c'ct>◊--l::J,v-::$'*OO(,;:~T 6 
= t t:.J:: '7--C~:f'.171 3-J!i!---l::.1,v-Y*OOt:::JBntT6 c, ~:f:17 1 3-i:3J::tl~t!7 
1 3-!-ra~T 6 t::,(i)O)J\1 ✓-Jl•'-:fmHl'iiit' j L --C i>--l::J\'v-7'(1)*1HrU:.A VJ:ibbt::./lb, 

~ < O)*ElrliJ>F,Jj~ L --c L £. \, I ' -I::/\ v- 7' (1)~~1t1 !-*rliR:. fJfF ~ --tt--c L £. \, \' 3"Ent~t~ 
1t1?:.~ 0 t 1,,, '3 Fn"!MiJ>:1=. t-c \, ,t::., = crJFn"llmli, --1:: 1,v-Y E1~(1)~~ttiJ•f5Jttnt:f f5! \., 

tit·, ~:f:17 -1 3-(,::x;f-t-6.1\,1,:-.,.·:f-mJFsO)lt$:b>~\.•tit·,m=®=i:.1~:h--C\.•t::.o £.t::., 
m¥.}li1JJC;i!}J~!-ff~t::ff6t::./lb?:. 0 . 2 µ mt-11::.0:),l!i/lj[O)~:f:17 1 3-J!i!- ~~~~;'.t~ 
;2..]\-'J ::$' 1) ✓:7··$, C VD$~(1)~~11!!Dt$!-ffl\.•-C%nt LJ:: j CT◊ t' ~ 1t1t>=i!f L 
< f.iff'T 6 ct\ '3 Fn"llmb'ct> 6 o 

*~aJJti, if~'t1t~'t1t:.ft:nt::.~tlmt, :t~i:.,ilJJ<~~~iilim--1::.1,v-Y t L --c1f 
ffl~~JL!Dt!-t/H!tT 6 = c !- §HkJ t T 6 " :¾ t::., ,f (1) J:: '3 ~~JL!Dt!- f5J t ,~J.i.1t1~:.--Ct:;'Hft 
""c-~ 6 ~.i~JJ$, f5!\. •~'t1 t~ffltt!-fim.zt::.cJl=1J<~1';~~iiliffl--1::.1,v-.Y &tlcJl=lf<~1'; 
iii~il!! !-flf.!tT 6 = t !- § a'.J t T 6 o 

[ ~lm !-1'~.'kT 6 t::,.J')O)-¥fl] 

[ 0005] 
*~BJ]~ti, WJic~M!-mi~T ◊ t::.ii)ijte'::!'9!!t Lt::.ra~, :,fs:5eBJ]l;:JrJ_i:¥ Lt::. o T~b"G 

, *~BJ]ti TgcO)Jff! VJ ""'(·Ji') 6 o 

[ 1 J ;t.c 1J;tv71 ✓t.ttFs~fLJm(1)j.,'~< t bJ,OOl::, ~:f:17 -1 3-X!ii!l!.J,~Jztl/Xii 
.if 3 .7..Jl!i;ffi£Jl'.b>l 8 0°C1:lJ::.(1)mJff\i!-'@;-i'fT 6/lj[~ 0. 2 ,Ll ml,?.ll::.1 0 0 µ mt:J.T (1)~ 
fLJI !-1® ,Z ' lli~&b> 1 ~ 6 5 0 fY/ 1 0 0 C C t· ct) 6 ~ ,l!i~fL!Dt 0 

[ 2 J WJ!c$fLJilb1~:f:171 3-l:.1J□ .z '(]{1 ✓:1··-t.ttDl'i!-*1fT6, J::.!c [ 1] (1)~,l!i 
~JL!Dt 
[ 3 J WJ!c~fLJ!ib', ~7 1:Y-Xliil!l!.1~&tf/X.li.tf5.7..!l!i:¥$i£Jl'.iJ>I80°C1:J.J::.(1) 

f.tf Hl'i!- ~i'fT 6 i$iii!-~T 6 ~ t t:: J:: '7 --C %rot~ i1. --C ~ 6 , J::.gc [ 1 J Xii [ 2 J (1) ~ 
Jl~fL!Dto 
c 4 J WJ!c;t-° 1J ;t v 7 -1 ✓t.ttHl'i~fLmtn"~:f:l1tJ:~t1 !-*ir-t-6, 1::.ic. c 1 J ~ c 3 J (1) i,, 

i"il.ipO) ~ J!i ~fL!Dt o 

c 5 J ;t: 1J ;tv7 1 ✓tmFat !lf~!HflJc !-*us.,- Hxfft%~(1)j.,·~< c bi,-ooi=, ~tl!7 
-1 7-@;-1ffruH~i$iii, X(ii!lli!WJ::tf/:it::.(i.t/3 .7..!l!il%i£Jl'.i)> 1 8 0°Ct_:.lJ::.(1)ffiijl'i!-~ 
i'fT .fi i$iii!-~1fi Lt::.f&, llf~JflJ!-tlt!tl:lT 6, ~J!i~JLJDt(1)~~jj"$" 
c 6 J WJ!cs-,- r-.:fxmt:JB~iJ', J!,:.~t:11EJ:~t1!-*1f-t-6, J::.ic c 5 J (1)$ J!i~rLJm(1)11! 
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€hJ'$;o 
[ 7 J J::.llc [ 5 J Xli [ 6 J 0J',H1!:1J;1::~ffl\,,t(t®!~ht:::$Jir:$"fUIJt 
[ 8 J J::.llc [ 1 J ~ [4 J , ;r5J:u· [ 7 J 01;,f'f1.i)•0:$Jir:$fLJm~ffl1;,tc::jl::Jf<~f;41ft~ 

ii!!ffltrn/-:57 0 

c 9 J J::.llc cs J 0~ii!!fflt 1,v-:7 ~ ffl\, 1tc::~l=JJ<~t;!Rit'~ii!!0 
[ je8J]0)1}J:ffl:] 
[ 0006] 
*jesJJi::J:tdL ~ntc::im~t ~~ttbf: l, 1J +r'.71:,.1 :t ✓=:;x~~t!!~ c·0~1=*~ 

)';47ft={x~H!!BJ:: {.F~)K=:m:lir~ "'"1 \1/ Y"~O)~~it!!fflt.J,v-Y~ c Lt 1fffl~:$Jir:$ 
:rLmL f-(l)~J1!h~, f-h~ ffll, 1tc::~1=7J<~mm~ii!!fflt/\v-:9 &V:'~l=*~~~ii!!~fl 
{~'"('-~ -6 ◊ 
[je~~*~T6~/Jb0~~0%Wl 
[0007] 

.L21Tt::, *'feBJJt;:----::i\, 1"(~-'fiFHlt=~RBJ:l--t -6 0 

*~8J](l):$Jir:$tUIH;L ;j;°l) :tv711/fmmir:$tLJffiO):'.J,·~< c 'LJtffi(;:, ~t:!7 1 7-
XUi:IL12.Z:Hf /Xtt.tf 3 -7..ilii:fJNU!th' 1 8 O °CtJ.J::.0fmD~~%1fT 6 mr~ O . 2 µ mJ,jJ::. 
1 0 0 µrn,k'.l.T0:$fLJir~{iiiLt. "(;BI), ~)Kl!ti)> 1 ~6 5 O:fP/ 1 0 0 cc 'c'ir)-6 ◊ 
;t.01J :tv 7 1 YtmH~$tL!mtt., ~it!!fflt/\v-:7 t L tJ:1:11,, 1tc:::%ir0s,-v •;I J---3/r'J Y'ti~ 
0.r!:1 .. :h· G, :$1LJm~ffiJJx.T 6 tmH!irot½'-01lfii-½".>¥0) 5 o %tJ.J::. ~ ;t-: 1J :t v 7 1 YtmHliiJ' r:1.i 

/Jb6 fHLJm't'·&':>6..: t litff :t L, < , ]l!!t::!i 5 5 %TJ.J::.iJ, J: IJ tf :t L, < , 6 o %1,J.J::. 't''&':l 6 
..: t ;1;;,~ t 1-!f :t L 1, 1 o 

[ 0008] 
;T,01

) :tv71 Ytmlfiiit!i, Jffiffi'O)fllltlL ~ttlL 1 Y7v-S, 3 ✓' &Yfo-JJ.x.%~i= 
r!ffl-"t6*lJ:tl.--·71 YfmD~~1,,1, 1 _ x.+v: .... , 7°□ l::.°v1/, 1-7·-r ✓, 4-;,<+1v-
1 -rzy I Y, 1 -A...~t 1/, &u· 1 -:t::7--r 1/~0,tt:m:-g-~&V:'=!=t:m:&?ii*, :$f1t::m:-g­
~~~ r!fflT 6..: t ;1;,--c~ 6 0 :t tc::, .:. h G o);-t, =E :m:-g-~&u·~m*~, :$ W:mir~0m 
iJ·G~A.,tc:;t~ 1J :tv7 1 .:;,-,~ ~!IL LL< UiH*L tfi!fflT 6..: cl 't'-~ 6 0 Wfllc_mi'r-~ 
01-\'.:~fJIJ t Lt !t., f&Wll'.;t;° 1J x. + v 1/, ~:Jt(&W ll'.;t~ 1) .I.+ v 1/, $Wll'.;t.0 lJ x. + v 1/ 
, ~Wll'.;t.01J x.+ v 1/, ~~-½"'-=fii;t: 1J x.+vY, 71 'I 57 ::7--r 1 •;; ::7;t.01J 7oev 1/, 
7:57 -JI 'T 1 •;; ::7* 1J 7°□ t°v 1/, x.+ 1.-- 1/-7°□ ev .::,-,3 .::,-,-3r·1:,.~:m:ir~, *IJ f--r:,·, 
.I.+ v Y7o e 1.--- 1/ 3 .1'\-~fJ,~!f Gh 6 ◊ *~sJ10fi\'t:$1L!m~~ii!!t/ ,v-57 t l t 1'! 
ffl--t 6 :tJ;ir, f.lf~,12.t·;t 1J , b•----::i~~oc0~>1<t1i~t·0, t~i=~Wnt;t: 1J x. + v 1/ ~ ±JJ.x. 
5J"' t T 6 tmH~ ~ Jli:ffl--t 6 ..: t b>tff :t l ~, 0 

[ 0009] 

* 1J ::tv7 1 Yfmlfiii0ri1int-+t"15J'--=fiitL 5 niJ.J::.1 2 o o nl'.l.TiJ,t!f:t L <, ~ G i= 
t?t:t L<!i57JJ,j,J::.2 0 On:~i1~L fittff:t L<U 1 OJJl,lll O On*m'Z''&':>-6◊ ft!& 
-3f-t"1-½"'-riit' 5 ntlJ::. 't'·ir)ntJ, i~mrotm0~0,,x ,i, 1-- 'T .:;,-,s, 3 yt,i*~ < ~ 1J JJx.%1t1;1;, 
rPJJ::. L-'?T~ 1J::.t::, +5J'-~~7:i-*~, ~ft lj- l-'?T< ~~i&t ~ IJ-'?T~, 0 ri1int-3f-:l!,J71"-=fii 
i)>l 2 0 0 n1TF't''ir);h,!;,L :l!,_J~~?~i\J!l!.filtt~fi-'?T\, •f~[P}i)>ir) t)' s,- r O)JJx.%11'1, 1~ 
c:mrh-~J1:'1t1t=1:th6ftJl1PJiJ'it0 0 ~ G i=:ftint-+t"'17t-riiJ' 1 o on*~fi¾c·;ttd:f, ~it!! 
fflt.J,v-51 t L --Cr!ffl Ltc:::t:l;'r;§-(;:, ilNintJ::.~ffifi=tL~mgL-'?T< ~j,!f~S,-\> '1/ r Yr'.7 
✓~§~iJ'>fJC:-.,tL -?TP◊ fi!fflT 0 *Q lJ :t V 7 1 YfmH~tt., fJIUJ:f' .$.39!.'c'fti&f:l!,J71'--y_i: 
1oon*~(l),t{ 1J:tv71 Y~ll':ffl--t6fi'.:.b1Jt::, ri1i&-+t"15J'--=fiitJ1 2 o on0,r,1Jx. 
TV✓ t 2 7710iH-g-!fwlt L, iHB!t~0ftil!tfttJ5J'--=f.I~ 1 0 On*mt L --c b J:\, 1

0 

;t: 1J :tv7 1 >-·fmH~li, 1:Htt0~t:!1o~tt~1t1f--t 6..: ti urn~c·cri IJ, *jesJJ05f1L12. & 
fl~.b~v ,.ifilffl't''£:,~(;:J;6 t:. t' 7 .I. ..J-Jvjf;"? 1) 1/jf;-?1 :tl"Jjf;~O)~fUlJ11.l:1f'L AT 
7 1J Y~fJ ,vs,r'.7 L-'?.7---r7 1J Yl1~@Ha*0:&Ji'i.:fi~, ~:$H~11liUIV.1f!J, :3/t'i£J1:'1f'J, *~ 
iw11::::1'frL iw~1r1L ~§.IDlf-+~0m11u1r11~m* L tfi!ffi'Z'·~ 6 0 

[0010] 

*~sJ10:$lir:$tLmtt1:, J::.llc* 1J :t v 7 1 Yflf.ij~:$1LJmoJ1,,~ < t L woo t=, ~ 7 1 
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5-JZtl:;tq&tf/JZtili 5 .7J!!i:f%i£Hl)'.l" 180°CJ,:J.J::.0tt1Dlfi!i:-*1fT 6$flJii!i:-(iiiLz -C 
i:3 •J , ..:: nt= J:: tJ ff::i1.t.: ffiM~'t1 !i:-:,r,T o 

1HLJ!0J!J!jli o. 2 µ, m.kll 1 o o µ, m,1,:J.T·-e.:b tJ, :f.ff ::t L < l:l: o. 5 J.J. ml-ll 5 o 
.. Ll m,1,::J.T, J:: "Ht:i L < t:I: 0. 7 µ, mJ,:J.J::.3 0 µ, m,1,:J.T, ~ 0i=-tff::t L < tl: 1 .u mUJ:::. 2 
0 µ, m!;JTt".:b-6 0 J!»;[iJ-; 0 . 2 µ, m*i1¥Jf_:· c ffiM~11Ji'iJJ::.0~7J~iJ,,J, ~ < ~ 1J , J!»;[ii 1 
0 0 ..um !i:-~j_ ,b c tJ,v-J'ii:d""O) r!i1f~ffliJ-;:f.;:2- < ~ ,b t~/lbrisJ'.@'.Ji1t0,q-C··:;p;flH=~ 
◊o 

$tLJ!$0~~715-0r!i/lb6Jif::li?J .. l¥tL ffiM~l1_0,qiJ•G, 5 O%UJ::.1 o 0%* 
i1ttC.:b 6 c.: c iJ,tff ::t L < , 5 5 %,l,ll 9 9 . 9 9 %W.Tt'·.:b 6 . .:: c iJ, J:: IJ tff ::t L < . 6 o 
%W.J::. 9 9 . 9 %,l,::J.Tt-·.:b 6..:: c iJ•31!t=t.ff i L <, 6 5 %,1,::J.J::. 9 9 %W.Tt·ib 6..:: c :lit~ 
t=tf::t Li,\◊ 
[0011] 

$tLJ!i=ile:ffl-t'6~~71 5-li, 2 O 0°Ct::J.J::.0AAt~!i:-1fL, ~.mJe.titt1iJ'rclJ<, fp 
---=-> l) f-r'J L.1 ::t1/~0:~i1!!01'le:fflielfflc•~mft'=ta.\Jt=~'IE--C.:b6 l>0iJ>:f.ff::t Li.- lo P,i!Jj_j;f 
, 7Jv2.-t-, >lJtJ. +:7=7. s::,v:1=.7_ 7:;t·-t,>7. t 1J7. 1 ", 1--- 1J1, ~ft!IE 
ifL mH!::~~c·0~1UfWJ3At7 2. "/ Y .7.., ~11::71 *· ~11::f-:7 Y, ~1!::-tr'J*~c7)~1!:: 
!j:~)J~t 5 2. "/ Y .7... > l) :1 Y i}-J'\-1 V. ER~7J JvS,r'J L., :iimlN7 Jv 2. =. r'J L.. *-~ft 7 
,v-2.=r'JL.. 1-:7Y~tJ 1Jr'J.L. J'JvY, n::tiJYYv-, n::tlJ-t-1 l•, 1\01--it-11--­
• ,~071511---. ~Y~lJo-t-11---. tlJ--it1 l---. 71n. 7~--it11---.~1/l----t-1 
1---. 7.::z..~.::z.. 1---.--1::·::t511---. 71~n1v>r'JL.. 71~7:7·.:t,>r'JL.. 71§k±. 71 
@%0t 5 2. rY .7.., If 5 .7..WM~ c:·iJ,~lf t.:,h, ..::i1J::> !i:-JliM{t··ffit ,-c 'G J:: 1.,, L, ~Ji 
!i:-ifti'i- L -c ffli, ,-c 'G J:: i, i o 

[ 0012] 
$1LJ!!i. J::.~c~~71 5-t:tH=~~71 5-~1Mi~c·2- 61H y:7'-ft1ffi~*1r-t-

6..:: c iJ1~f::t L~ •◊ ..::0J:: -3 ~,q YY'-tt!Dlf/tL lJ 1-r'J L.1 ::t ✓={x~~01'le:fflielfflc• 

~m.1t'=ta.\Jt=~'IEcJ'i 1J • n'---=->11:t3!E0 "itf~:ff!Jtmllillc¥ i=m \, 16 tttit i=:;r,t@~f.ftD~-c-· ib 6 ..:: t 
i)'>~f ::t L V l O Pfljj_ t:f, ;t.:' I) I.TV Y-'?:t:' I) / 0

0 t° V:::/~ C O);t.:' J) ::t V 7 1 /, ,T.0 

I) 7 •111:: 
t:·= 1J 7'>-'?;t.: iJ ::;- 1-- 5 7 ,1---::to.I.f-v ✓~ c01!i7 •1"*tt1Hlfi _ 7 -111::t:·=- 1J 7'·.:.,-1'-.....~ 
--it71v::t□7°□ev Y-9-1---5711---::to.I.1-v 1/~m.i'i-~-'?.I.--f-v Y-9-1---5711,,:;to.I. 
f-v 1/~m.i'i-~~- c.'0*7 ·1*::t..l, • .7.. 1- v 1/-f :9 s:'I1/~m.i';-~;BJ::tf',fc7)7}<."*ft!l'li1 
• 7;:, 1J o= 1--- lJ 11----f ::>1 s:'I Y~m.i'i-i*i:3 J::u·.-f 07.1<"*1!::!l'm. 7;:, lJ □= r- 0 ,1----f :7 
s:cxy- .::z..1-i/ Y~m.i'i-~i:3 J::tl.-f0JJ<*fr.!t11L ~ :7 y 1J 1v~.I._:z ::;-,1----7-;, 0 ,1---~x.::z.. 
::;-11---~m.i'i-~. _:z 1---1.--, Y-77 1J 11---~I.7.. ::;-11---~m.i'i-~. 7-;, 1J o= 1--- 1J ;1,-7-;, 0 ,1---~ 
.I..7..9-Jv~m.i';-~, .I.1-v1/7°DevY7J'\-, ,r.01) c·=.1v7Jv:1-JI.,,. ,h0 l)Wf~t:·=.1v 

~cO)~L.■.*lJ7z::.vYI-9-~.;t.:'l).7..~,t1/,;t.:'l)I-9-~.7..~,t1/.*lJ7 

i=.v1/.7..Jv71 V. ;t:' 1).I.-9-JJ.,,12. V. ;t-."1)72. V-12. V, ;t:' 1)72. V, ;t-." 1).I..7..9-
Jv~ c·0;tq:BJ::t.l/::tt.:ti/J 5 .. :zljfifHl!ll'.iJ>l 8 0°CJll0fmff§iJi*/f t:ih6 0 ~J:3. 
-'"1 Y:f-ft!Dlfit=ile:fflT 6,t.0 lJ ::tv 7 1 1/0'¥'till'.-'fi0J7l'--=f-£U, 1 o o o tJ.J::.1 2 o on 
*~plfiJ1tf ,i L < , J:: •Hf ::t L < U 2 o o o J-:'JJ::. 2 o on *i1li. ~ Gt::: tf ::t L < U 5 o o o 
t:J.J::.1 o o n*i1lfc:·.:h 6 0 

[ 0013] 
~tLJ!!i, J::.~c~7 1 5-. &:~(=iliL -c .J\1 y:7··-tt1Hlf/i-1@titt=ttRif'.,it.:U7J'"ro!~ 

ttt~~m 7 1 5-* 1rtt1ffiiti?i ~ _ :t: 1J ::t v 7 1 Ytmffi~tLJBH=~::m--t -b ..:: t i= J:: -:i -c .JB 
nx: ~ n 6 2:. c iJ,tf ::t Li, , 0 J::.~cittit c L -c LL ~~ 7 1 5-c -' q ✓ Y-tm H~b,t"'-1-:1.P---=-> 
~'IEt=i@f!if'.:,it~~i:½'-f&c·~ 6 'G0iJ,iJJ::t L<, WJJx_tf. N-~1-,1---eo 1J ~ Y-'?N, N -
S,"'_;,(f-Jv,tJvL.72. V. N, N-:>-~1-Jl---7tl---72. V, *· I::$7/-Jv. r-Jv.I.1/, ~ 

~s--v::--,. ,....__~--itY~c·i-*ff6..:: c iJ"lli*6 0 ::t t~. ~~7 1 5-*1rft1DmtR:ti°'RJE 
1t~tt 6 t~lib. ~ 61.- •U11:tJZtt0~fLJilwJ,~~~ffi''-0~.Ifl:~ rtiJJ::.~tt -bt~iibt=. -W-ffi~a 
1~!Jflj~0)71fttjflJ. ~filijflj. Blfrilm=1flJ. il1f~jflj~O)~flif.vJ□jflff :1:m j_ -c b J:: \, '\ 0 ..:: J-10 O)i,~1:m 

w1u. t@~~*-'?Af~=1t1Jtm::t0lftH=~*c·2- 6 'li 0t,:f.ff ::t L \, 1iJ"'. 1J 1-r'J L.1 ::t ✓ ={x~ 
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i1!!0~fflielfflt::t-n 1--c~1t."f':a1l::*JEc·, ~i1!!RM5~~Jlt!fttf, fJ<> 2 o O°cm1Jr:t t· 
*JE~hi:L ~i1!!11;J/.::~1¥L t ti J:: 1; 1

0 

[0014] 
~tL!il:L J::.icA!~ti& 7 -1 7-(::1-1.:;i_ --C Xl.tJ::.ic.~ti&7 -1 7-t ~(::, MJ,';cs J:: {}'/:£ tc: 

/j:j,f 7 7Jl!i::¥%iMi&fJti 8 Q°CJ.,jJ::.0:ffilfl~ ( tJ.T, 1 ifiif~fflfl~ J t B§ic.T 6 C: t i)>;P.) 6 ) ~ 
ifflL --ct J:: 1; .," i®l~Mfillffitt, 1J +r'J L.1 ;tY=<x~i1!!0~fflielfflc•~mft."FakJl::*JEc· 
if> 1), AJi'.fiP:tliHffJfJ,1ftE L, iJ>-:>fm0AJ~;f1Jtmtl:\ffi'rC:Jl=H- 1 6i'?}~l::Tsi.~~fMFsiPt.ff :£ L 
<, fylJ;tlf, ;-tf lJ 7 .:r:.= 1,::,.., .:r.-Tlv. ;t.01J .::z1v;t Y, ;t: 1J I-T1v.::z1v;t::,..,, ;t: 11 7 .:r:. 

=.1.,•y.::z1v7-1 tc, ;t~IJI-TJv12. t< ;t: 1J72. ¥12. Y, :-r- 1J72. Y, :-r-0i.::zTJv 
~~ ffl\., i,t, 0: C iJ'>"f:•~ Q 0 

~tL!il.t, Wf~fMffi~i'.fi}~(;:f@jfJiJ".~-tt--CWf~fM.ij~i'.fi}i~~, ;t.° lJ ;;J-L, 7 -1 YfMFs~tLJJU:: 
l'iFrfiT 6 C: t (;: J:: '-:) --C %!Vt~ ic 6 C: t 1)' tH- :£ L 1; 1 ◊ fl=~T 6 0 c· it> 6 i}>, ~ta&~ t L --C ii 
, l'!!ffiT 0l®t~t.f-JH~~i$1.lft·2- 6 b0c'ibhtn~i=~~JET 6 C: t ~< itfflT 6 C: t ;b>tl:\* 
6" fylJ;ttL N-.krlvt"ol_J tcY.Ji?N, N-1/.)(-f-Jv;t-JvL.72. Y, N, N-1/.)(-f-Jv 
Ttl-72. tc, :70DT7:>'vY, r-Jv.I.Y, fll;f[:..;,{71,,1/, ~='f1/V ✓0 , ''-....='f-1}-Y~~­

~~ff QC: t i)>tl:\*6 0 

[0015] 
*?flBJJ0~Ji~tL~0:iffi:;f,ta{J~JOO¥!j:, 2 ,u mJ.,_:1.J::. 2 0 0 ,Lt m.k:lT 0ielfflfJ{:i,ff :£ L < , 

5 ,uml-::J.J::. l o o .uml-:lT0iel!IWJ: 0 :t.ff:£ L,<, 7 .u ml-ll 5 o .u mJ.,:lT0ielfflfJ,~ h 
i:::t.ff :;l:. l 1; 1 o !m,1¥:f)> 2 .u m.1,::J.J::.c•;b:h!:fti&:tllx~~fltb>+7J'-'c'it) 0, :£ t-.:, 2 0 0 ,U mJ.,::J.Tc· 
ibnif-1::1,v-5' 0 ~fif,f;;:ffl1.h1~0 t-.:i/:J, ~fl!!0[5J'.§:_,;_.fr.0,~t::t-:n 1--Cfl:flJ t ~ 0ftJl:JnJiJ' 
a)Qo 

*?esJJ0~J1~:rLim0~moc1.t 1 f'.t'/ 1 o o c c iu 6 5 o tJ.' / 1 o o c c UT. 1,g: :t 
L,<t.t2 Of';!;/1OO c cJ.,::J.J::.5 0 Of-9/1OO c cl-:lT, J: tJ:tff-:£ L<tl:3 Of'fr/1 0 
0 cc tJ,J::.4 5 0 tJ.'/ 1 0 0 c c J.,::J.T, l~l:::tff :£: L < ti 5 OtP/ 1 0 0 c c J.,j.J::.4 0 0 f-9 
/1 0 0 c cJ.,_:l.T0ielfflc·;b{S, ~m&:fiHP/1OO c cJ.,jJ::.tU~it!!ffi-c.J,v-:9 t 
vc itffl L,tc:~i:: Eicmc~fJ,j,-~ < . 6 5 o fP/ 1 o o c c i1TcU!'ttff~1E:Mc~~~•t1t>, 
:f!;,h:h6 o 

[0016] 

~Ji~tl!m01/-t' ,,, t-y··ry Ym&U, 120°C.l,::l__l::_l60°C.l,::J.TfJ•:kf:£ L <. J: tJ:tff£. 
L,<t.t 120°C.l,jJ::.l 5 O°Ctl.Tc7Jielfflc•«J-iSo 1 6 O"C.1,_:.lTt·ib:tt.tL ~it!!b>~L,tc: 
~i'i~ c:·t;:t-:,1, ,--ct,, ~ilil:~l!fi~~.!i?t>•i::1,'E~ L, .B!:kf~~1t1~n':fih:hoft.l'!Jn1i::il1> 6 
0ciff:;l:. L,1.,," ---Ji, 1 2 O°CJ,jJ::.'(·;b:ht:fiJIJi__!:f 1 0 O°CJruf.&c·0[5JiMtf[:.0~ffl, ~:?J! 
!_I.~~ ~oilit· 2- ◊ 0 t•tff :£ L 1, I 0 

~Jl~tLJm01/ '" - t-m£tL 1 so 0ctJ.J::.;:i,tzf tr__,<, 2 o O°clc'J.J::.t>, J: 1Hf i r__, 1,-, 

◊ 1 8 0 °CPJJ::.--C'il1>:t1..tf~it!!~'ffi~t::;t-31; •--C l,m(~T 6 :£ c'I£j1:f;,Jirs'i0tiij!f!H[JJffi!J l,f,!} 
o fi;Jl:JnJii'il1>-iS cTJt·tzf :;t. U •◊ 

[0017] 
*?esJJ0~J1~1Limt1:. * 1J ;t v 7 -1 Y:tM.~~ t AT~WJ t ~ifts 1/- t-tfs.1vt:JB~0j,-~ < 

t ii J,ffit;:, ~f~ 7 -1 7-if flfflH~i$i1L Xt.t1~t~:B J: tF/ ± ts:: t.tl,f 7 ;z!Jiif%m&ib' 1 8 
0 °CtjJ::.0t.f-JH~~~1fT-iSi$irt~~=tff ltc:f_&, AJ~JflJ~tmtl::T 61i~t::J: 0, tffJ@t=~~ 
c·2- 6 o 

;-tflJ :;;J-v7-11/fMlfif/t L --CUWJ3lt0b0b>:kfJ@i::~fflc"e: 0o ;-tflJ;;J-1,7 1 Yffl]ffit::tt 
, *?esJJ0f1L~~ti~h~1,,i£l!Ilc·£·~t::J;Gt --c, 7 .:r:. J-1v*-'? 1J Y*-'?17tr'J*~0 
~ft!W 11:Jr'L _/.. T 7 1J ::,..,~tJ Jv s.,• r'.7 L.-'? .::z -=r 7 1J ✓ ~t1Ei'd~0ilk~ki~ffi. ~7~*1VMkJL-,rn,1 
, :Y6*JEJf1L *~IW_tl:JflL rn~ifiL ~effllf2!-~0?t.itmWJ~ii!i'i L '( itfflc•2- 0 o 

[ 0018] 

AT~nrJt r__, --c tt. ;f'-° 1J ;;tv 7 1 1/:t.ifH~ bi!i'i Ltc:~t=;t~ 1J ;;tv 7 -1 Yfflfl~0i.1L~l--1J::. 
t::t-:,1., 1 --c;ft;J-i$Wi~%Jvt r__, :i -iST>ffii?e•t1t§:'.~c•i11>:ntf!l~ •◊ fylJ,t tL vU!J1,7 7 -1 Y-'?l, 
7 7 -1 Y? ';I :7 .::Z~0Bt{l:7.l<*ffl, 7 :7 Jv~V;;t:7 +1~7 :>' Jv@~Vf+11 ... ~0.I..::Z T Jv 
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~- ::tv1 ,1.,7,1.,:::1-,v-'?;:z ::;-7 1J Jv7 ,v::1-1v:w;0)'°6J~1,v:::1-1v:w;,:i,~f-f t::,tc.fi O *r 
t=;f;0

l) ;;1"-v7 1 ✓f.tfff'giJ>;f;
0

lJ XTV✓O);t!15', tJiti1JJ,7 7 1 ✓,J:, ;f;°l) X.-j-v 1/ cffl71f.1'i 
7?''°61 < ll!;f$1k'.H=f.tfff~ t liJ~:lflJO),W.ffij~J~,:i{~= 1') t= < \, 1t-.:libt:::U::J~~1J!;f$~ 'ffe;»'m L--'?T< 
Rt;;t L \, 1 0 

i"-"lJ ::tv7 1 ✓t.tfff'gtrlf~:lf!Jt ~%tr:;,,- r-~f:ff'tffJ~tL ,t:lJ ::tv7 1 ✓t.tfffitrlf~:lf!J 

C ~i-imir&l L ·nit:>h.fii-ili!l!!fb;J~~%Wl1l!{t~tt .f, = C i::J: tJ t!fJlit::fiGtc.b ◊ 
[ 0019] 

C:. O)tJ;ir, ;:I;° lJ ;;t v 7 1 ✓f.tfff~;}-3 J:: Urrf~jflJ t ~~,=~~jj;:ti1~i'~li!IL~Ji~T .f, C:. C ,:i{ 
ili*-fi O = O)~t= ffJ§i" .fi mH~1r:t~ttu, 200°c1zJ.J::.O)m,sr: ~ i "G, ~~~tR:'tiii" raJ < , 
:zP-:) 1J 1--.-'J L1 ::t ✓-=;~if!10)f.tfflifllffi•c~'Ait~a"Jt=:&:JE'.t·2t .fi t,O)iJ,tff :i Lt-•◊ ~mi 
1c}fflt VCl:L WtJ,ttL 7Jv2--r, :;.., 1Jn, 1--Y=-7, 1/Jv:::1=..7, ?:7.•-i,:;..,7, t 1J 
7, 1 "I r- 1J 7, ilN1tsP:frH, ilN·ft~~ t· O)ilNft!fli/1.~t '7 2 "/ :7A--'?~1t71 *, ~1t1--Y 
✓, ~ft;t;r'J*W0)~1t.!lw*t'72 •y:7;:z, :;..,l_}::1.;/tJ-1.;;1 r:, 1R:MtJ1v:;..,-.-'JL, imM 
7Ji·2=--.-'JL, 1-Y ✓llNtJlJ-.-'JL. Yiv:7. n::t 1J1/:7J....·-, tJ::t 1J--t-1 r-. 1\01-tt1 
r-, 1'1071'71 r-, t: ✓ t: 1Jo--t-1 r-, t 1J-tt1 r-, ?1tJ, 7;<-tJ-1 r-, .r<.✓ r---r 

1 l--, 7;:zx.._;:z r-, -c·;;t:,1 r-, 71~tJJv:;..,-.-'JL, 71~?;f_f,:;..,-.-'JL, 71~±. 7 
1 u~O)t '7 2 •y :7 ;z., fl '7 ;:zffi~O) t '7 ~ .. , :7 ;z.~ t' iJ•~ff Gtt, C:. h G ~ -3!.l!t·ffi 
\, 1-C l> J: \, \ L' ti:Ix~iftir Lt ffl\, 1-C '6 J: \, 1 o 

[ 0020] 
1:.~c0)~1[jj;:ti1v") '3 ~, rlf~:lf!JI.Qihm:i:.ii" 1 5 O m 1 / 1 O O g J,1J::. ··e'JF-; .f, {; O)f}t.ff :i 

L<ffl1.,,t:,tL.f," 1 5 Om 1/100 gJ,11:.100 Om 1/100 gJ..:lTiJ"J: !J:tf:i L< 
, 1 5 0 m 1 / l O O g tJ.1:. 5 0 0 m 1 / 1 0 0 g tJ.T :f.;>~t::tff :i L \,, 0 *'H::, ~u!3"c;t~ 
*-1%fliiii' 2 o W.I%J..llii"-:)rlf~JfrJiJ,§;:i:.t::%:i ;fl...fifJ;irtL il&lm:i:.ii' 1 5 om 1 / l 
0 0 g JZ).l:.--C"&)-0 c, ;:I;° 1) ;;t v 7 1 1/f.tfff~, ~tJ!7E!~t,1, rlf~jflJ~i-i/MtiR~, ;f!Jltl:\ L :;..,­
r- ft L --Ct:;..,- r- i::p/.=&~MWJii'!E tt= < < '°6:Jff'il¥0)lilf$t"rlfl'i~c: ~ tJ, '°615~JJr,:i>-:)iJJm~ 
~ui-00)l''Rf:i Ll- 1 0 ~ Gt::, ;;IF7J<:fif~i-l!!ffltJ,v--Y C VC{ifflLt~:tJ;ir, ;;11:.7-f<~Wt 
iii 0)%iftt, 1:ltl?it1tl: t= fi'.i1. .f, t-.: lib, ~i-l!!!t.£11'1--'?-l~Jfflf.tJ!'H::;t:Ht .fi ttl'i~*i~ii\!tlH~ ~ n 6 
O)t'tff-£ L\-•◊ :it~ 1 o o Om 1 /1 o o gj,j.TO)t~, ~tJ!3"c:jj;:ti10)~W&ii'*~~-it-.: 
libt::!t&lk!rt=;Bit .t>t&t ,t,~Jlit·'Jf-; .fi" ~ G t::c_;fl..t:,O)~~jj;*-1!:L ~;xfft-rF9~1H::F9 
$~1tiff~'ffe;~a'.Jt::1r2- ~1,,,, T~h~, ~~J:fftr EJ!tt::fliHIH~MHtL~'ffe;Wa"Jt=1r~ ~ v, 
{;O)i;>:tf£ Lt,,◊ 
[0021] 

C:.O)J: '3 ~~u!Jt±~tt~ ffl\.'1.f, c, f711.f_!:f;;f!=.7f<~fffiit~i-l!!fflt1,v--Y t L --C ffil.-'1t-.:tJ; 
irt::~.IflfT~~= Lill- ,ft;J[[l'i]i;>S .fi" J_II!Ji:1UJE'.t>tU~1,, ,1;-., ~;xfft-rF9$t=tWUIH~!IH 
tL~'ffe;~a"Jt;:fl L '(\, •~tthtf, J:MmO)ljiz;t.iI'fl(;:;B\, ,'(~~i=11&~JJ<:w;~ ~t-~ 0 t-.: 
libt::, **iRtt:t::J: o~.If.&T~51 ~ gc:. Lilt-, t *ill.[ Lt t ,.fi ◊ £ t~[l'tJ:tlO)JJl!rat=J: 0 
, fft-=rm~f:ti, Jii~xJ: 1) i r>1Ux0):1Jt1:tf :1 L ~, 0 = 0) J:: :i ~~ff!1tt~*-1ii, 1t~?k~--'?7° 
'7.:·;(?~:w;O)~ffi!~Jf:t::tfi;; c:. b)'ili*, fyJJ,ttL l19±_&{tii*--'?l19t_i{tr-Y ✓~M*& 
U7J<*W1¥tET0%iffli::pt·RJ,6 (~Ji) ~tt.fic_ t t·rq$i/;1HtL~fl~~t-•llN1tii*'fft-r--'? 
~1t-f--Y 1/tft-r~1io c_ t iiili*.b o ~:1J, ~tftirff't~W0)!1llffiBzJ,6, ifG~$::w;O)iitffiBz 
J,6(;:J: 1niGtL-0 ~u!fllT, i t-:1:i'?c~l!J:'.r)JJ~ c:u~,x'fft-rF9$t=t~UB~i/,BfL~1fT 6 f\lj 
m-"x"Tiifdf11fct;:~ VJ 1i"?TI,,, ◊ F9$:WOOff ~ ts:!:iF9$i/,HlfLJJ1f~!itf;:z11&~t= J: -fitLH~·n" 
::ffi~ll.[JE'. --'?:fr-r-tt 1 7.:·0)w~ 6 71"-=f ~ ffl ~ , t :.!<lib tdt~ooff ~ 1:1::IJ!~T o c_ t t' -lii~,~t-~ o , 
[ 0022] 

;t° 1J ::tv7 1 ✓t.tfff'gt::xti" 6~ff:lvEt~:ti10)%flii!:i, --ar~1i'l~.1Ja,tt~~~:ii-1tt·, t~~~t-i 
lt~b>rrf~t·s tJ' 1/- r-ixO)~fL~M-~IRf~~Yl}Jrtt·~' :f.;>-:)!££1tl:~1l~b~l.-'1fi& 
t· ib .f, ~ C i/>Rf £ L < , ;t" lJ ;;t v 7 1 :,/ f.tflffi c ~tJ!Jtjj;tt c: :f.;> G ~ .f, irJl.Jrt!l'm t::p t= r!i lib .f, ~ 
u!7E~:ti10)~:i:.7l"¥--C'O %1--:ll:. 9 0 %1--:lTt·'JF-;o C:. ciJ'Rt:i L <, 1 %1--:ll:.8 0%1--:lTb' 
J:: !J Rf :i L < , 3 %J;JJ::. 7 o %1--::J.T iJ,f~ t::tff £ L < , 5 %1--ll 6 o %1--:lT n'li L :tf :i L ~, 
o ~7Ei~*-1 ~ i~1IDT .fi t , ~iii c 0) ijVtlJ'tiiJ' [l'i] 1:. T .fi t~ lib , ~~!f:W O)@iHHi ~ [l'i] 1:. t· 
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~ 6Cl)t•tff-:t lX1 ◊ :tt..:~frlbti~$tC7)-W:i:.ifi¥-iJ"9 O%lZJ.Tt·ibtd::.L 1:..i!t::111.~fl~bf 
c: ... -t~-iJ•~:;,,- r-~*C7).$fLJltiJIIl,1If:,ii;~ ~:iM~JlU::-c l&ftlt-t 6 ~ c iJ>nJfi~t·;;t 0 Cl):;·frf :t 
L ~ •◊ 
[0023] 
,t: lJ :;;t v 7 -1 :.,,-f_flff~ c nJ~WJ, ib o \.•!ii"-" 1) :;;t v 7 1 >fflff~ c ~MJE:1:~tf c nJ~jflj c Cl) 

J:t$~::~v 1--C!i, :V;:,J-~i?JMifilib;r!Jff!:~J:t$--C'ib 1J ... :..-·- r-~Cl)i*t.$fLJmWJ,~fH,li;~nx;7& 
L '3 o Cl)t::1E%~ J:t->¥-t·:ri IJ ... iJ>~:':f::..if!H-t!:~fl~b~1,, 1"fil.J.t): -t 6 Cl)iJ,frf :t L < ... ;ff lJ :,t 
v 7 -1 _;/f_flff~ t nJ~jfljiJ::. G ~ 6 ;%.llnx:!tcm, ib 6 v •kbt0 

1) :;;t v 7 -1 1/fmFs c ~fifbt~tf c nJ~ 
1trJt t· b~.fut.llnx:~i::f=rt:: r!ic\1':) 6 nr~1trJCl)-W:i:.n'-$U _ frf :t L < ,i 3 o ~so -W~% ... !s!!i:: 
frf:t L<ii4 0~7 O-W:i:.%'Cibo" nJ~WJ0Wiifr-¥iJ'8 OW:i:.%W.T0:tl1L i?Ji!l!.nx: 
%1F.¥Cl);x Jv r- -r 1/:;,, a 1/iJ'l' 1~ l t:: < < nx:%111.iJ'fPJLT 0-ftfffPJiJ'in 6 01:·frf :t l \., ◊ --Ji 
... '~:i:.-n'-'¥-iJ' 3 o W:i:.%PJl:_C7)±;-&'fU, w.!;f$ffi$0i!lf:kt::{-tv •~,7,:1ffPJt::m < ~ IJ, mlit 
~ t~o S:. c iJ'nJli~t·:fi:i 0 <TTCfrf :t l \,,, :t tc.:. nJ~ft.J}J*iJ'+-:½---~tc.:.,'11) t::~s"L~*Cl)f_Jf- ') 1f: :t 
tttc.:."7 ;x "7ifs~~JJ$J: < ':11~1$tf-t:. t tit•~ ... f5Jffi$Cl)w.!;1$t·tt,t: 1J ::rv 7 -11/il0tJJ 
!'ffr:IJ>jfQ~ h f-t'.;)-b•~w.tlHl~fLffl~c ~ "Hioc bi!lf1JUl"\.-:>T\, 1 ◊ ~ .~ t::flJ:ltl:\ l ~ ffefiJ>f,1£~ 
~ h, 1:.iiHiiJ'fPJLT 0 0 

[0024] 
;f;01J ;;tv7 -1 :.,,-fflff~cnJ~WL ibo \,,(j:,t:•J :,tL, 7 -1 ::,,-fflff~-1:~MJE:1:~tf cnJ~jfrJ~i?J 

i!l!.?Jl~T 61i$; c l -CU, ;ff 1J :;;t v 7 -1 ::,,-ffl.~lfiitt~!I!.... ib 0 \, •U;ff lJ :;;t v 7 -1 1/:mlff~ c ~f:fM: 
1Et~tt~flJ:ltl:\ffl ... =---Y- ... "3;tf7"'77- t-2.1v, iJU\li:0-11,,... 1--:;:.,,-r, 1J-2.~--it-~Cl)f.tl 
Fsill~~ctit::f9:A l ... f.flff~ ~ 1JU~i?JM ~ -ti-~1J' t:, ff ~Cl)J:t$t·nJ~jflj ~ ~A L ' _l;!!(;:;jf 1) 

:,t1,-7-1 ::.---fttDlfitnJ~1t1J, ib6Hi,t: 1J::t-v7-1 ::.---fttFst~M1E~tttnJ~1trJJ: IJ~6*1l 
nx:ibi.J~?J!~T 6 ~ C (::J: IJ' :V;,J-f?Jw~t~61i$;iJ>iff :£: Lv 1 o ~ b(::frf :t l \, 11i$;c L --c 
ti-'f-c\l');t: 1J::t-v7 1 >fflD~cnJ~WL ib0\,•1ii"-" 1J ::t-v71 >fflDlfit~M1E±~ttcnJ~1frJ 
c ~""-1/:;,, x.11,, 2. ~--it-~~ J=1=n ,Jt1r'iE0t1Ji'ft•~"ui.ra-t 6Tf¥~g""C, ~twaim~fl!Jtti 
M&::f9:J.. l, 1Ja~i~Wit~-lt~b'01£i.0J:t$t·nJ~1frJ~~A L_is!!l::il!*lT 6 ~ c 1J''¥'ff h 
tt.6 ◊ !'! {,!i;a-g&::ti, *" I_) ::r v 7 -1 ::.---mDlfi t nJ~1frJ, ih 6 t •U;t' 1J ::r v 7 -1 :.,,-ffilFa c ~ffl1E 
~tr c nJ~rJt ~""-/1/ x.Jv ~ ~--it-~t·~WJilttl Ltd.,0~=trnflJ:ltl:\Mt::fstAl, JtJr'iE 
nr~1trJiif.i1Ju~<T)~ 1J-:½---~--it 1 v 7 -1 - v -to~ t -z·, J: IJ n'-Wtl'in1 N:frf~ :;,,- t- ~1to c: 
c :IJ,t·~ ... f5Jfff$0w.!;{$~lilltlit-t 6:. t ~ < ~fit-t 6 ~ t 1),-z·~ 6 o 

[ 0025] 
1:_~ci?Ji!l!.iH~~a:;,,- r-~*t::JJx.l&~:n0 0 i?JM!t1JJ~flJ:ltti L -ctt¾Jfifil1t.~-tt:;,,- t-~nx:7& 

{,Ii; U&~<T)w1;($Ll¥~gtc.:.b0b%d:>-C 1.$tllm1JiJ~!K~J tmtrnc-t6~c:1J'ib0) ~~~ 
-t 61fit:tL ;t;" 1J ::t-v 7 -11/f.flff~ t nJ~ff'L &:>6 i, 1(i,t: 1J :,t1,- 7 -1 ::.---fttD~ t ~1E~tt t 
nJ~IJCl):V;:,J-i'@/ii!I!.~~, T:>1·1 ~~fr l--C :;,,- r-~:Jct::fl!Jtl:\ L ... ~{i:~~l::ttM~-lt--CfflD~ 
Cl)*!is8s{t.iMJ:: IJJE:JJ'-t::1t1;i,,iM:tt·{#Mli"'6~ t &::J: 1Jfi'3 ~ ch>:tff:¼ Li,,0 {#¾Jl!'!Ht. 
t::J+}1, 1 bh6~fi;~fifs:t L--Cti, ~~- 7J<, @m ... ;h0v•tinJ~1flJE1Jr~b'fi!!Jli'Z·~01J' 
... t"'f~= ~'~~Cl) D-,H::fiM ~ -1:t--C <#WT 61i$;iJ>ft b ~{i;~Cl):S[}]$iJ> f5J < frf :t L \,IO :t 
tc.:. ... ~,5'~Cl)D-Jvl::tf~91~ 1t 6 ~l::, o-;J,,,lfflt•~h:ibU t , !s!!&::~f:z;:~Cl)J}J$iJ'f5J :t 
1L :¼ tc.:. :;,,- t-JJ{il1ic.~ L-r Jm~Jl:M:~ L ... :;,,- t-0i&mJ'fi-it'ti i rtiJJ:.-t otc.:.c\l')J: IJ frr:t L 
\,"\o T:>1'1 J:: 1J :;,,- r-~*(,::flJ:ltl:\T~Cl)-:$1"1 lJ ·17°r's'l~ti4 0 0 µ mL1J::.3 0 0 0 µmL1T 
iJ'>IJ.f £ L < ... 5 0 0 ,u m£J.J::. 2 5 0 0 ,u mt1T iJ>~ C:, t::t,ff :£: l i,," y· 1 1) '1/ 7Fe"!~iJ>4 0 
o µ ml,jl:_Cl)t-l,;i'ft::ti, ft' =-~b,@;;i~~h, ;z v·-?:'.1:,~~ t'!mJ'b({[A...Cl)JY.:!:-iJ>j,'~ < ... 
-z- 0f&Cl)w.!;{$If¥ t::tn i, , --c Jmlillt~~ c:· ~ IWff 6 o 3 o o o µ mL:1 T Cl):tl,i'f U, i#WJfilfltb' 
Jfil<1#$11b"J~IWtf6HfP ... ~h0*5E'l1.~*1tt9'-Z·~ o" 
[ 0026] 
0:1,,::·, :;,,- H*ffx.l&~J)j,'~< c bt'rOOl::, ~M7 -1 "3-%1ffflfflfii?JwXtiffl~fflfflfi 

%1fi?Jiii~~11iLtc.:.f& ... nJ~1f1JiJ'ifmtl:\T6o ~0:t~ir ... ;,,- r-~JJX.ID~!i, ~M7 -1 '7-
% 1fffl D~i?Jli?i:~O)~ (::n;J'L t:-_, ' ib ,t, \, 'U~11if&l:: @:{$Jl!fj_ L --c b J:: ~ IO ]I! t::' f&~0 nJ 
~1frJfmtl:\r&t::w.!;f$W,1 L --Cb J: i, •◊ 
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fil($!'11ff c L "( tJ-f[iffil{$i tc::tJ-=ftfil{$0)1, •fit i tn~n:J:JH 1 6 ,:_ C b>tl:B.fl./S-f}, f~ 
Gn./S Jm5iJi'.~0llV~b,G-=f:!ifilf$:iJ' J: rJ tff i Li,• o -=fffijjr/iJ(::[51f.g:$filf$ Ltc:::t£1L 00 
jjr/i] (C: )J\.T~[PJT 6 tc:: cb~lt t:: < < *JE~ffl~ t ~ fJ [51 I, l~IJ'J!nJi'.f.i>,fl} G tL 6 0 fil{$jj;,$; 
tJ~ffi'r-='1tlfilf$, ~o:-!ffrnfil, "o/B¼:filf$, "o/~@Jfilf$~01, ·1fn0jj$~ llt5!1!. 'LL< UHr 
ffli"" 0 ,:. t i mv~ 1, ,;o,·, filf$:1J;1;;:t,~ ffi'r-=f:!ifilf!f:tt·s o,:. t i:l'~wuiii!i'.0fi!t1J□-'?:l~-@; 
{$, 1/-t' ';/ t-jfr'J Y'fi0i!L~b•t.::,:ftb tff i u \0 ,:. ,:. ·cv. 'J ~~-=fffi@;f$ t UJVIDjjr/i] ( 
v/UJl!tjjr/iJ) 0fil{$ t T DjjfPJ ( ;fi&fltltjjr/iJ t *00:jjr/iJ) 0filf$b1!Alffi'rl::»!§2-tL6-¥$c·S tJ 
, ~jjr/i]0~%$Wlt~~.,z LJ§H•, ~o:-=flli@;f!f:ttU, MDjjr/iJ, itc::tJTDjjr/i]O)@; 
($t15!.k.ll L "Cn1§"2' h./S-¥$:c'S IJ, MD jjr/i], i tc::!JT Djjr/i)(;:filf$b>~"2' n "C 1, •6 ~u 
' ffhjjr/i)f.i'>;,/p¥i}1.t,?AicJ1J, itc::tJJE-!H:rnilJE2<irn ,,iS;jjc_'fiJt::S./S O @;f$(.ge$t;f, ffij{.g:$-z:· 
2 o{.g:l,':J,l::_l O o(.g:t:J,T0iEIHWtffi L<, 2 5ffi'l-ll5 Offi'l-::J.T0ielfflb>"2' Gt::-fHi L 
v •◊ -~!ffffi1fr/i101l!;{$ffi$UM Djjr/iJ?::4 ffi'l,::J.1::_ 1 0 f.g:J;:JT, TD jjr/iJt:: 4 ffl'W.J::. l O f.g:J,j 
T0ie:IHWt.ffi L <, MD1fr/i]?:: 5ffi',l,jl::_Sffi'l-::J.T, TDjjr/i]t:: 5{.g:.L,_:ll::_Sf.g:l,::J.T0ielffi 
b1 t!: G t::-ttf i LA, 1 o it!liffflf.g:$i:;'> 2 0 f.g: ,l,_:ll::_O)t;,g,(J, IB[t::+)J\.~591Ji'.~ f1 -9--z:·· 2- , 1 0 

of.g:tJ.TcUIB[~ltffi-131r~·-, [5JP1=:£·11-f.i>,fl}GtL6 0 

[0027] 
fE@;_Lf:_i~ -=frn@;f$Ll¥t {Jf-ffl L"C l,ffij,b~I, ·◊ J±filU:7''f1l.,J'ZJv t- 7°v Y..;fi&~~~ffl 

Ltc::7°v -7..;,$:l::"C j?}i!!!''Ct 6 o fE@;tJtti::*J!/$)]'-0~r/iJ~~T,:. t iJ"l±\*o o .!±filffijf.g: 
$U 1{.g: J:: IJ j;:t < 3 ffl'£J.T h'iff i L < , 1 ffi' J: IJ *~ < 2 ffi'l-::J.T h'"2' h t:::tff i L 1, •◊ 1 
f.g: J: 1J *t ttntf, Ifiljlljr.r/iJh1~1m LMil~Ji:t.i,~n□i"" o O 3 f.g:J.,::J.T't'ti, *J!lffir)J'- t i:J:t,C,,rq 
$0j!ljcr/iJ~iJ,.1J\"2' <, @;f$L\¥-Z:··*J!I$ t i7i$c·:t~-~"o/tLffl~~JfIJi!i"" 6 tc::cbt::tH:£. L 
I, l L' i tc::I:~1=:&l::. b iH i LI, I◊ 

itc::, ,:.0ffi'r,~•-c0"o/tLMWf~f,;f:ztc0MnJIJ, IB[ij~IJ[0ffiiJ>h 1 µm,I,::J.l::_iJ,ftfi L <, ~ 
i-tl!0[5J:&:iii1t000iJ·h 1 0 0 Jtm.l,_:,I_rfJ>:tffi Lv \0 J: IJ-f,ffi Lt,,)Il)!J~;j: 3~ 5 0 Jtm--C·S ".) 

, t:Gt::-tffi L1,,JmnJU5~3 Oµmc'S./S" 
[ 0028] 

<Y::1, 1 --c·, ~ffl7 -17- (&-~t::J:fitz;q >:7··-mt!Fs) ~j~f~~i{}t!li:J:t(::f{}:A;:£.tc::IJ)J'­
rui.:t:-tttc::~ffl 7 -1 s;-k1ftmHlfii{}i1iiJ', ffl~tit!Fs~ ~~~i{}t!li:J:t t::i{}i1fif'.£ tc::U)J'-it!i.:"2' tttc:: 
i$1'?:i < I::'.lT, if~tmH~fg:~t ~ici"" o,:. ti ib6 > ~, mc0"o/tL~nrJ.~t,;iztc_ i""~.bt:> nr 
~1f1J~td!1±1 L z 1, 1~1, ,11t~0M0*oot::~11i Ltc::fiL i$tlt~~*,r o,:. t c'"o/tLJ!l~"o/fL 
)Dt13i1J'lf,;f:ztc0)*ffit::%tvti"" 0 0 

nf~1frJ i-td!I±\ L tc::f£0§tLM0*00 t:: ~mt 7 1 s; -k1ffmH~i$iit its: tiif~tmff~i$1'?:i i­
~11ii"" 6 t, f¾i"o/tLM0mffifLl1q?::rd Y :7•'-tit!Fs~~7 1 7-iJ,fiJ... i"" 6 tc::cl), iiiffifLCtJ 
ME;t;,~,:. IJ, M0~i~t'l:h':!~Mt L "CL i '3 ◊ "o/tLMEfiztcCtJ~:iMtfih'f5JtttLt:f~i, ,tf t', 
itc::tJ~ffl7 1 7-~::xti"" ,/SJ\1 >:7··-tmim01t$f.i1"o/l •!ft'ififfifL0ME;(:: J: 6~/l!i•[iO) 
mI.1tiJi,ffi'.i"(!ft::f]:!:h6 tc::cb, [511,\~~tt~ ~::1<"2'ho t~t=t:.L ~m 7 -1 7-klffm!Fsi$iit 
i tc::!Jif~fmff~i$fit0~::mt:: J: -:i "C ~m 7 1 7-i- -=E)Jx;·Jt c To :fHLJ!I ~%reti"" o,:. t iJ 
7'Fm-t::0§~--c·S0 ◊ i tc::, ffl~0ff~~r/i11::_ ~:i§. P, ~ffl7 -1 s;-~ ±.lvt% c i"" 6 "o/tl 
Ji ::t. tc:: uru;.~~,tjj_ij!fi"o/tLJ!I ~ nJ < i"" o tc::c0 i::, ~m 7 -1 s;-k lftm Hlfii$1'?:i t ts:: urnt~tmHlfii§ 
iii~ nJ < ~i""tLt:fi"" 6 a c, "o/tLM0#111fL0ME;a~= IJ £ < ~ o" 
[ 0029] 
~jj, nf~1flJtd!l±\nrJ0"o/tLMnrJ5igiztc01:Jc~!jJffifLh'tFl±L~1,,tc::c0. ~f/&71 s;-klf 

tMH!fii$i1i::t.tc::aim~tmHlfii{}m~~1ffL z immfLrq"-01iJ,JJ~,:. .::,~1,,0-z:-, ~m7 1 s; 
-klffmff~J!litc::UJ'ot~fflff!fi"o/tLJ!li-%retLtc::f&t::nf~'fftd!l±\i""tdf, ii\lHL0j;:$)J'-~ 
t:1U'f Ltc::1it~c·§J!l"o/tLIB[~1~6,:. t h'l±\*6 o i""~,bt:;,, ~~'fih'f51 <. ffl~~•fi lfl:h 
tc::"o/Ji"o/fLJmf.i,,flf G;f1.6 0-z:· £> 6" 

1::_ic~m7 -1 7-klffflff[iif}l'&itc::IJffl~tMFsi$1'?:i~"o/tLIB[nrJ,~(:;f;;*[llJ'::~11iT 61f$ 
t::-y. 1l !J, &-~ t T 6fi)!J~41ffffiffl i-~fji!'"(•'t 6 F~--c-snif~t::~NJE l~v i ◊ i}lJ x. 
t:.L y··s; 1::;·7::::1-;,-;1;;, I_} 1'\-7._0-11.,::::1-;,-;1;;, t-s; ::,.-·-7.. 7, 0-,1.,-::::1-;,-;1;;, 

~-7..:::J-:>'-$.f1o/7:::J-:>'-$,~17:::J-:>'-$,I7f?:>':::J-:>'-$,f~ 
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-f3-Y-$. □ 7f3-Y-$.A?1~3-Y-$.~~A~3-Y-$.Y13 

-Y-$, A? lJ-.1/l=Pfrtl1J$. A7v-~:fli$~iJ,¥,tft:>h6, :it-.:. Jl=I;iffit::J;Gt--C~t! 
7 1 7-1!.1f:tiJff~i~w~~tLJitWJiIBtt;;O)J'rffitc:ltt::~:fli Lt b J: 1,, L. jj!jjjj'ij(;:~:ffi L -Cb 
J: I,.◊ 7£:B. ~1'fj(;:n;J'r.i:>. ~tLM1JiJ!i51:{tf,;O):ft*ffit::1t~cb 6 I, ·1til'f. _l_ Lt-.: nJ~JflJ.CZC,ff!rla 
~~tt2'Jf:SUJ im*T 6 t. ~f'!7 1 7-1!.1f:ti1Jro~~Ht£tc:tiimi~flllft'ifr~i1t:o'J: I) t~-t=~ 
:fli L~ < 7£ 6 O)c•tff· £ U • 0 C: O);/rt ~ Jf:>U') lm*!i. t::~ 1, •-Z tL nJ~1f!JO)fl~IU::J;G t --Ci~ 
1f!J~~JI:'. L. ;fit~ Jf:'l I) Jl=I□- 7-"\e>:fli7£ c t::1!.i~~-tt-Z1T---J -C b J: 1, 1 ◊ 

[ 0030] 
~ t:>t::. ~:flit::7tJ'Li::>. ~tLM1Jij,~l>\tf;;*ffi~ffi:fiiJia~t=*OOY11fll!T0 c. ~f'!71 7-1!, 

1ffflff~i~Ht:itc:~iimi~tl1Jroi~ia:o'J: l):t~-t=~1'fiL~< ::;6_i_t::. ~1'fifi0)~7 1 7-
1!. flflJ,ij~ fl£ tc:U imi~tllJroima c ~fU,[qjiJ,~jl\ tf;;*jj'ij c O)fNtt;o> fPJL T 6 tc: 1h. J: I) tf £ 
L 1, • ◊ *00711fll!O)n$ti. ~tLWwf,~l>\tf,;O)~fL~ffi~;o,~ L < fff7£hh7£1th!:f~t=~HJI:'. 
L::;i. 1 :0"< W1Jx.tf3 □-t-n!l:'~Jl1J11!$. t!~Wffflffift.$. i~1f!JJ11f11!$, mt711J'!ll$. ~'.YH!mt 
1t.$~ c·iD,¥>1f Gh6 ◊ 

~tUffliwII~!att;;* 00 t=~ L tc:~t! 7 1 7 -1!.1f:ti1 H~i~WiJ> t;, i~~ ~ im* T 6 c: i::: --c-•~f'! 
7 1 7-~ ±rotii'- t T 6 :o/tlf1f.i,%Jvt~h00)t.:·iJ,. i~~~lm*T 6n$t l t U. ~tL 
M1JiJ~jl\{;t;;(;:~J§<!,B~ .&tf~7£1, ,jj';~t·cbtd:f. 'tft=~HJI:'.T 0 c: c 7£< f*Jl=IT 6 C: c f.;>lli* 
0 o WIJ.:U:L ~tLMwI~tatt;;~ fifilJI:'. L::;h~ 0-fO)fM.J,1:i:l2J.rO)ii\\Ui:t=t~iJ:i-t 6 F£. 1Ifalili t· 
~EE~rl-t61J$ . .1q .1/}i'-tllff\~·i=xt-t 61ti$~t=i~mL "(}'\1 .1/Y•'-f!U~~~fifil~-tt 
0 c fl"tllk1i't::l~~~:llt!tll-t 6n$::; t·;o,¥,l·f t:>h-b ◊ ~t=. i$~:llt!tll$t::~1, ,t!J:. }\1 .1/ 
;,··-tmff~t::xt L -Z 1tifi~tc::o'. ta:i$~:B J: tlnJ~Jf1J t::xt L -Z ~i$~t::7£ 6 J: -3 ::;:llt!tlli~~ 
~~JI:'.T {S JJ'. 2b 6 Hi-'f'lh.1'\1 .1/7" -:tiJJro c i~~ t nJ~1f!J t O)fflhi'thit~ _l_~cO)J: -3 
t::~!¼Jt L -C -'?td:f. nJ~IJ:llt! tllLf~-C·fii!lk1j(;:~fLYI ~%Jvt-t 6 C: c 7J'lli*6 O)'(·T;J¥~ ~ 
-'?T £·~h'7£ < . ~1=.~_l_ L tff £ L 1,, o 

[0031] 

iliH~~fMff~i$ia~~tL!ltWJ~IBi~ffil=~:flifi. -~a~'£ffi·5h~~n$~JMm-t 6 c: t t·iffit~ 
tllff~:o/tUii~1l6 c: cn'lli*6 0 fJlJi..!:.L imi~fMff~i~ia~~tLMWJ,~filtf;;*ffit;:~1'fiHL ffl 
~tMJrot::xt-t 61ti$~t=iiii'~it. ifi1~:ti1Jro~~fifil~-tt 6 t fiillk1i't::i$1f!ff ~*T 6 c: t --c-· 
~tLJl~fl6 c: c iJ'lli*-b ◊ :it-.:, fJlli.. !:f. ~iJNic•i$1!;~itt-.:ffl~fMH~i~ift~~tLlllWI!IB 
tf;;~ffi(;:gg1'fif&t::i#W L -Ciffit~fflff~~rfrtll~itt-.:f&. i~1fflm*T 6..: c t·~fLJl~fl6 
c: t n"lli*6 0 :t tc:. wiutr _ ffl~tMHlfii-$im=cb t:> tp tilb~ffl~fruJroO)nJ~1r11~t$1!¥~ it 
t-.: bO)~~tLIRWJ!filtf;;~oot::~f&. ~~~t::J: I) i-irn'l~~* L -zn,t;,, nJ~IJ~:llt!tll ~ 
it6 C: t t·~tLYl~1l6 C: t t lli*6 0 7£:B. ?»:iffit~truD~o}nJ~JflJt::. ~tLMfflI~IBtt;;t::~ 
JfI 0h 6 nJ~Jflff :llt!tl:\-t 60) t::ffli, i 0 i$1flH::nJi$~ t O)~~f'(tf. imi~fMHlfifl t ~tLMWJ 
,~g~~ fiillk1i't::~fL1tt·~ 60)--C-T;!¥~~-'?T£·~f.i'7£ <, I~!i=.~_l_ i>tlt£ l 1, •◊ 
[ 0032] 
<Xt=nJ~JflJ:llt!llit=~t 1-C!#.BJJy-6 0 nJ~1f!J~fmlliT 01J$JiJ\ '1/ T:t\, ~~0)1, •Th 

--c-·i J: 1, •iD'. :llt!tlli~IJt::~Jl~tLMWJ!filtfi;~iiii'T 6 c: U::J I) nJ~1f!J~:llt!tll L, JE5tt:: 
~:tNc~ it. nJ~1frff ~fl~tL!ffl;f.;,t:,~i[a~t=lm*T 6 C: t n'tff:i L1, •◊ ~Jl~tLMCT>Jt:Zffii 
HflJi.. -btc:lht::. iim, ~1iO)-~O)I;J¥q=rt::~Jl~tLJmO)tlifil~~f6J5RT 0 C: t,itf£ L 
i,, .o £ t-.:. :llt!tllfiO)~fl~tLMq=rO)"iiJ~Jf'J~;ff:_:IJi 1 ir~%*fi4t=i'" 0 c: t n'frr £ L 1, 1, 

tmtlli$1flJU. ;t-: 1J:t-v71 .1/tMDlfi. ~t171 7-:BJ:tF.1H >Y'-fMJro£tc:iiffiH~~,tMDlfi 
t=xtL tfil.i~--c-·cb •J. /.J•-:inJ~Jf'H=xt Lt ~f$g--c-·cb I). iM:,sr:nt;t:JJ :t-v 7 1 .1/:o/tlM 
O)i\k:!Lsr:J: 0 {ff;1,1,.: t b>:~.:i L V10 C: O)J: -3 7£:llt!llii$1flJ c Lt U, fJlJi..t:f. n -A..~--l}-.1/ 
.CZC,:,.,·? □A..~--l}-.1/~0)wNt7J<*!ij'L f.i1t..x1-v.1/"\" 1. 1. 1 - ~ lJ ?o□X:77 .1/~0))\ 
□'.Y>1twt1t?J<*~- .1\1 r □ 71v:t-□x.-']'-11-.czc,.1\1 r □ 71v:t-□h-;t>*0)1Ft.i* 

*}\□ :Y>-·1ti§1frJ. iY ./-11.r'{:>1 'IY□.1,./-1v~0)7 Jv3-Jv~. s:i +1v1.-']'-;v 
"?Tr 7 t: rD7 7.1/~0)I-']'-JJ,,·~- 7-1:: ~ .1/"\" .x1-JJ..·I1-Jv7 ~ .1/~0)7 ~ .1/~JJ'* 
If t:>h6, £ tc:..: ht:,O);'ti{*O)fi11=t:: J: I). @JJt:Z Ltc::llt!tlli~1flJ b~Jl=I L -CJ: 1, 10)!± § -3 
£ c·b '£Po 
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[0033] 

*?esJJ0$Ji/$fLJBH=t:> i., t , *?EBJJ 0t1L~ ~r~'d.'.'h,; i. iielffit··:,g.}!!;f$~fiu=':l rt m v \ 
t, :¾: t.::Uf£:t::~lm5E&t.F~~:f0*0~:\TJ!fJ.Ll¥~ tmx. o ~ t tL $Ji$fLJJl0J(>(ffi!~ ~ 
1::, i:::fflJiftlJT 6:WJ:~U;i.l+) rJ tff :¾: L, ~,, 

:¾t.:, *?EBJJ0t1L~~tffit~tJ'd.'."v \ifllffic•fftY11fJ.~fr-:it 'LJH1, fi:Yl1f.ft L, ttL iJIJ;: 
t:L WOOit!itl:JflJ*t= J: o~JJ<1t:1ll1ffiL &tP~i~{M:1:t&!MJJR~t::J: o ~1\t:Yl!,f.ll!*b'¥ff Gho 

*?EBJJ0$Ji/$fL!BttL im~t!L ~~ttt::fl:ho t.:/Jb, olF7J<~Mi1f~iilil'll·crn,.,-:7 t 
L, t ffli, ,t,.:;rJ;--;§,t::~t:::flJ§c·tb b, *Je.BJJ0$Jii$fLHl~ ffii,, ifc::olF7J<~:f!if:~~iiliU/71Jx__ !::f 
l--.:.lT0JJlftt::J: r:i ~m-ct o 0 

[ ~fii!!/711] 
[0034] 

o:t::, ~fii!!/71H:: J: -:i t*¥e.BJ1 ~ ~ 1::, t::ffii:Hlt::msJJT o iJ', ~h G!si*J'eBJJ0ielffi~ililJ~I 
Tb b O)cti'd.'.'I,, i, ~ffffifylJt;:;t:,/t 6 iit:MJJlftU1Xv')Jffl tJ c".I') 6" 
< $fLJffl;O)llffilli > 

( 1 ) )}l)¥: 
:7°'-i-\>JI,:1/-S-:: (~~~ftp.Jr: lffifflL PEACOCK No. 2 5) (::tiJ15i::L,t.::" lVI 

D 1 0 mmXTD 1 0 mm0--tr>7Jv~$fLJJliJ,1::,t]Jf) t±:l L 1§-=ftkt:: 9i!iJi.Jr ( 3,~X 3 
-~ ) 0 JmJ¥: ~ i!!IJ5E L, t.:: o flF:, .ht.::-'f-f-1:,J fil! ~ !BtJ¥: ( ,u m ) t L, t.:: ◊ 

( 2 ) ~& ( fY/ 1 0 0 c c ) 

J I S P - 8 1 1 7 if;~0 I/-v-n;~;Ktffllt 01~)-¥-:ffi:ffl!~ ) t:: t illlJ5E L, t.:: o 

[ 0035] 

c 3 ) Sr"\" •:; t- :7··17 :/UAIJf, Sr 2 - t- UAnt 
a. IEfi!fr 
IE:iii.liit!i~1lr t Lt 1) + i'J L :11 '\Jv t-1'i-.§,~fUrlJJ ( L i C o O 2 ) ~ 9 2 . 21lr.&%, ~ 

~tt t Lt 1J > F't~x;,·· '7 7 r 1 t- t --r .-1z + v > 7·· '7 -:; 7 ~ +n-Fh 2 . 3 ff :136, 1 q > 
y·· - t Lt ;t." 1) 7 •;1 ft t:·=.. lJ 7'''> ( P V D F ) 3 . 21lr.:i:% ~ N - _x + Jv t 0 o lJ "f > ( N 
MP) g:it::-5:i'-~2'--ttt.A.'7 0-~~~i'"o◊ ~0::z. '? 1J-~IE:iii.li~~~t~b)!j!:~ 2 o ,u 

m0)7 Jv 2 =..ry L[@iO)},ffi(;:::7·1 :J-:7-c·~:::(JiL-, 1 3 0°Cc· 3:fr!'si~:tff£:, o-Jv7° 

v .::zm:tc·J±ffilrrxJBT b ◊ ~ 0ffif, IE~0"it!i:f"i~ff~f5:i:.LI: 2 5 o g / m 2 , ~Mh.J1lf~W&U 
3. 0 0 g /Cm 3 (::~ 0 J: 'J ?::T ~ 0 

[0036] 

b. ~fi!fr01i:fflt 
~:iii.liit!i!th.JWt L t}J~:7•'7 7 r-1 r 9 6. 61lr:i:.%, J\-'"( _:,,·:7··-t Lc::OJk-J<='fSr_x+ 

!v-lzJvO-.::Z0)7>~=-i'JLti l. 41lr.:i:% t ATV >-f y':)I>::!¾~--;§,~7'j- "J ':7 .7.. 

1. 71lr.&%~ffl~7J<g:t(;:fr~~-1t-C7-. '7 1)-~~~T~" ~0),7.. 3 lJ-~~:iii.Ji~~~t 
'd.'.'oJ¥:~ 1 2µm0,Wdfa0}t00?::::>"·1 :1-:>1-c·%:::ffiL, 120°Cc·3:frr'si~x4Hft, o­
Jv7v.::zM--c·J.±JffifflUfJ't"o◊ ~0ffif, ~~0"itS:f°'.!111lr~.:i:Ul o 6 g/m 2 , m1h.Jff~W 
)3t!j: 1 . 3 5 g /Cm 3 (;:~ ~ J: ') (;:'9" 6 0 

C. 3p7K~fg4jJ:t 
7"□ t"v>::o-;t;".t-- t- : I+v>::o-;t;".t-- t- : 7-7··+/1,'?7 t- >= 1 : 1 : 2 < 

~filt ) 0i.l't--;§,i~tJI(;:, i~W t L- t L i B F 4 ~ ~flt 1 . 0 m o 1 / L t ~ 6 J: -3 t::t~:1!¥ 
~tt-c~~Too 
[ 0037] 

d. llffilli 
~~.tf~~t'>t_:·,t:7 2. '1/ ':;I .::Z71.--'- r-1:.(::, 6 5 mmX 2 0 mm(::tJ)V) t±:l LolF71<~:1!¥itt 

(:: 1 ·½"1'11:.iiil: Lt.::~1',)i~ift--it, ~ O')J::.(;:g:i*glH::00::ff: 1 6 mm 01:~ .I') ttt.:: 5 0 mm X 
5 0 m m(::.f;JFJ t±:l Lt.:)¥:~ 9 J.l m07'7 2. f 7 11vL~i.!t--it, ~ 01:.(::4 0 mm X 4 0 m 
m(::tJJ 0 t±:l L-olF7J<~if:ittt:: 1 ffi'rFaJl--lli~ilt Lt.:~f-l-01Jit$fLHl~ 7'7 2 ~ 7 1 JvL01:$ 
~il-3 J: -3 (::i!t--it, ~O)J::.(:: 6 5 mm x 2 0 mmi::m tJ t±:l LolF7J<~:f!!t'.W(:: 1 %£J.J::.iiil: L, 
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t..::IE~~~jl~l:::t¥ffi!I! L~\. ,J:: '3 t::i!l.-tt, .f-01:J::J'J 7 t- '1/7 11t,-.b., ~(;:J!j!:~~4 mm0 
1/ 1) :1 ✓ ::t .b. ~ l!t it O 0 

C.:.h~;t;-;1 r-7°v- t-J::.t::-t: ·;1 t- Lt..::UL i1±1EE7°v .7..fflJ;:-c 4. 1 MP a0fE:;IJ~iJ,~t 
t..:::J:kJW--c·, 1 5°C/m i n0:W.&--c•~iMi L, ,::0~0IEjlt~FaJ01 ✓-e-;1·> ;z~fl::~x 
ifit: 1 V , 1 k H z 0~{!:f:-T--C· 2 0 0 °C £. --c•itU5E Lt..:: o ,:: 0ilU5E (;: :B \. , ~ , 1 '1/ 1::° - ;1··:,., .7.. 

iJ-,i o o o Qt:::i¥Lt..::ffif,r~0iM~1/-Y •;1 t-;t·ry':/~t L tLM:1!:J.ft:fi°&(:::i¥Lt..::f1L 11} 

cf 1 '1/ t°-;1·· '1/ ;:zi)q O O O Q ~ T@l---:d.:ffif,1,~011&&~ 1/ 3 - t-il&JJU: Lt..::◊ 

[ 0038] 
( 4) ~H!!~fiffi 
a. IEt~ 
( 3 ) (1) a --c·ft~ L t..::IE~ Hmffl 2 . 0 0 C m 2 (l)fIJJf:1t::nt-.:>:Jtn it,.: 0 

b. jlf~ 
( 3) (1)b--C'{t~Lt,.:jl~~OO.fi'f2. 0 5 c m2 (1)fl37f:1(;:fft:,t~Ylt,.:o 

c . 3F7-K~l44?1'z 
I.1-v':./h-;f'i,-t- :I1-Jk.x1-JvJ'J-:Ki,-l--=l: 2 (~tilt) 0i.lH'i"i$#.tt::, 

i$,!'f t L -CL i P F 6 ~~& 1 . 0 m 1 /Lt~ o J:: '3 t::i~l44~ it-C!ni~ Lt..:: o 

d . ~itM.llv:. t ~filli 
IE~~tjl~(l)~!thJ1/lffiiJ{Jtfn1To J:: '3 i::, Tipf:,Jt§, -t::1,1,,-:9, IE~0JIIIH::11!:h, 

~{t~ AT✓ VA ~)i;~~ni=~MT O O '.@'.,wt~ t Uje~ ~ h '"( :t:, I) ' ~nUJl ~~(1),@lrJ 
rat' ~liIE:fi:~(l);JJ,27at:tiL-C\.•o O C.:.(1)~,wf;t;J(;:niJ~cLfc::cJF71<~144i7'i~ffAL-CW 
Mi'"oo 
[ 0039] 

__l_~c0J: '3 i:: l-Cl.ll.h-l'r-Ct..::ffifJJ.i~ifl!~ 2 5°C~l!i:l'AT, ~ifit:fili:3 mA (~O. 5 C) 
--c•~ifl!~EE 4 . 2 V £. --c·1E~ L, , ~ t;, t:: 4 . 2 V ~ *¥rT o J: '3 t:: L -C ~im: {@: ~ 3 m Ah• 

G*-SZ IJ tfieho t \., '31iit;--C·, i'i"H~ 6 ffifFa'L ~H!!f1::nx.1~0:a:m01E~~1T\.,, + L -C ~ 
ifit:fi][ 3 m A ·-c-~H!!~ 3 . 0 Vi --c·.M(~ Lt..:: o 

<xi=, 2 5 °CHl!i:l'AT, ~im:{@: 6 m A ( ir-7 1 . 0 C ) --C~iH!~EE 4 . 2 V £. --c·1E~ L, 
~ t;,t::4. 2 'v'~{:lttt!tT o J:: '3 ?:: VC~im:(il!~ 6 rnA;t,,t;,t1!J~bbo t v• '315'{$;--C·, i't~t 
~ 3 ffifFa'11E~~frl, I, .f- L, -C ~mm 6 rn A --c•~ifl!~EE 3 . 0 V £. --c·.M(~ L -C, ,f-(l)ffij'(l).M( 
~~it~ 1 ctzz~~it (mAh) t Lt..::0 
[ 0040] 
<kt:, 2 5 °CHl!i:l'AT, ~ifit:{@: 6 m A ( ir-7 1 . 0 C ) --C~iH!~EE 4 . 2 V £. -z·1E~ L , 

~ t;, (;: 4 . 2 V ~ f:lttt!tT o J:: '3 ?:: L-C~tiff:{il!~ 6 rn A;t,•t;,it-SZ !J ~bb o t \., '3 1J{$;--C·, i'i"H 
ir-7 3 ffi'i'Fa'11E~~1T v 1, .f- L-C ~mfil! 1 2 rnA ( ir-7 2 . 0 C ) --c·~H!!~EE 3 . 0 V £. --c·mz~ 
L-C, ,f-(1)ffi!j,(1)n!(~~it~2C.M(~~it(mAh)cL~0 

1 C ll.)(~~it(::xtT o 2 C ~~_I(l)jlJ-i;-~~t±'. L, c.:. (1){@:~ v- H{H1 t Lt..::◊ 

v- r-~'f''E ( % ) = 2 C !!(~~it/ l C ;/zz~'.@'.it X 1 0 0 

~ t;, t=, 6 0 °CHl!i:l'AT, ~mm 6 m A { ~ 1 . 0 C ) --C~it!!~EE 4 . 2 Vi 't''1E~ L 
, ~ G t::4. 2 V ~~t!tT o J:: '3 (;: L -C~im:m~ 6 mA:b•0ifx'.I)tfiehoti, 1 '31i$--C·, -ii 
it~3 ffifFaJ1E~~:fi'\,,, .f- L -C~im:{@:6 mA--c•~if!!~3. 0 v£.--c·tzz~T o ti, l 'J cit1 
:71v~it.i/J~L.t..::0 

c.:.0-it-1 :71vt=:B~to 1cit1:71v§0n!z~~•t=x1Tor1f5Ecit1 :7 ,1,{1t0n!z~~it0tiJ 
-ii ( % ) --C'-!f -1 :7 Jl/1~111. ~ 'F'Il!lr Lt..:: " 
[0041] 

[~nf!!w'Jl J 
fttlJtf!SJ?J'---r _I ( IVI v ) 2 7 ]J;t: lJ I 1- v ✓~ 5 011!-it#IL nJ~tflj c L '"( iffi.11J.1,7 7 1 

'1/ (LP) ~ 3 O 11!.i#IL ~1r.@J.!:Jfljt L '"(-"Z';/;7 I 1) ;( 1) 1-,i,-9- t- 73f .7.. - [ 3 - ( 
3, 5 ->- t -7··1-,1.,-4 - t: r □3f 1/7 x.=-1v) 7"□ t:°::t:t-- t- J ~ o. 31f!it~f;r.; 
11□ Lt..:: 'L 0~-"-'1/1/ x.Jv ~ 3f cit-t::--C-'f'ilmil!i'i" Lt..::" :fit:)il.t..::i.l!i'i-1~~ 7 1 -y··-t;:J:: 1J 

=!!imll"r11ffnl,A.:7 lJ .i-stj!Jltf'.~7 1- r □A..~~ Lt..::◊ £.t..::t~lli!l!i.l!ffli:Lflll l tf'. c'h-5:@:iff 
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i'i-i~ ( 1 o o :m:.I $ ) g:i t;: i1i n 6 vftlJ.11 , 7 7 1 >" .Il:tti-. 5 o :m:.I $ c ~ 6 J:: :d,;: , iml!J .1 , 

'7 7 1 ✓-- ~ =!pffiw ttfJ!t> 1J ✓ -!f-A.. -it 1 r= 7 1 - r= Lt-: 0 i$1M!iJltl*i4'-tL ~JtJE:'.iMil.t 2 o 
0°C, 7..Y 1) .:i.-@J!l!i:~ 1 8 Or Pm, □±ttiU 2 k g_/h c·fi--:d-:=o mv 1 --C, i$lM!ill~ 
im~ T :7'·1 ~~-C *OOiMil.t 2 5 °Ct;:ffi1J~2-.h.t,.:{#:tfJo-H,rJ1&;:¥Jltfi L, f!1.h 1 0 0 0 µ m 
O)y- r-:fkO),t.' ') ::;tl., 7 1 >"it:llftlt~~t~t,.: 0 {J::(;:jj;m L --c µ't}ffi¥=lf!rn7'- ✓-- 7'-f~e-' ~h 

fnlt= 7 fft, 1t1fr/iJt= 11fft;:µ't}ffi¥=lf!rnJJ1;1$~1T"'.> t-: ◊ c:.0JE¥µ'tlffi¥=lf!rn-r >:7-0t~JE:'.iMiJJJ:t 
1 2 3 °cc·s-5 ¢ 

C:.c7>fi'tt~fLlllWJl!IBPf;:0*fifit;:, ,t'IJ 7 ·dl::t'.::::. 1J r·✓-- (~5J>l{t~~KF;t"IJ?-L:/;': 1 
1 2 0 ) 1 0 :m:.I$ c; Jv 2. -rfftr ( --'f;l:~fft:j.¥. 0 . 7 J_l m) 9 0 m:li.$~ N - ;,<+Iv l::." o 
1J r= ✓--t=;1:"'1~71fii2--ttt-:i$Rl~, 1{-:1-:7-~Jt.l\. ,-z:-~ Lt-::f&, ~iMit=--c~~~iJ:i L 
--C N - ;,< +1vl::."o 1) r ✓--~~* L, 7Jv 2. -r~ ±JvtJf t T 6ff1.~ 5 µ m0Ji~1ror~fL!mWJ 
,~l>\~J::.t;:;lf:3;nx;2--tttc: o C: c7)Jm~ 7.. 7'- >"v 7..0:f$c·[91f~IIDJE:'. Lt-::1k!l'Jc·fiHt;,< + v >"g:it;: 
--C1tf~¾rJ~~* L tc:f&, ~iMi c·~ri L, irt.lllff1. 2 5 µ m0~J!/~fllll~t~tc: o 

t~t:,.nt-::~Ji~Rimc:t, :i~ml.t4 o of-t/ 1 o o cc, ~u~~J.t 5. o N, 1/-'c "I t-Y·r'J 
>"iMiffU 3 4"°C, 1/ 3 - Hi 2 0 0°Cc'bl!l.~2-.h.~h•"'.>t-:'.o Jm~t'Hi* 1 (;:jf. Lt-::o 
C:.0§;.Ji~fLlll0~ii!!~1iffi~~1ff!iLt-:: t C:. 0, 1.,- t-~U:8 o %l-1J::.~jjc; L, £tc:, 5 
o +t-1 ,;, 1vf£0:1n(~'.§':.IcJlif!Ji'di s o %J..::JJ::.t J§ltffc•s "'.>t-:: 0 

[ 0042] 
[~1i!!i(J,ilJ 2 J 

~,fjf!ifJIJ 1 (;:;}:31,, '1 '(, I JV 2_ TT.lJ.rO){-f;;b IJ (,;: 1/ 1) ;t}T'IJ.T ( -'f;l:~Jf_j[f:¥_ 0 . 2 J_l m) ~ Jt.l \. • 
--C, 1/ 1) i; ~±.PX:'.n" t T 6ff1.2' 3 µ mO)Ji~ .l!lJ::.t;:;1f:3;Jvt2>-ltt,.:J,.j;1Hi, ~Ji!!i{J,ilJl c µ't}~t;: 
L --cttlmff1. 2 3 µ m0flJ!/~Jilm~tft,.: o 

tit:).nt-::~Ji~fLJmti, ~moc3 9 orJ.'/ 1 o o cc, 1/-'c "/ t- -'fr'/ :;,,-fMioc 1 3 3°c, 1/ 

::1 - H:t2 o 0°cc·'La~2-.h.~h'"'.>tc:0 
[ 0043] 

[~1i!!i(J,ilJ3 J 
ti1iJJ'.--'f;lsJn\.r .I ( rv1 v ) 2 1 n01EJWoc;t.: 1J i1-v ✓--~ 5 o m:li.$, nJ~Jf'J t L --ciml!J 

1,771 ✓-- (LP) ~5om:li.$, ?!!€ff§:1tt~tttL--cY 1Jnfflr~1. 5:m:ii:$, ~1t::11n 
ll::Jf'J t L --c x:. :;,,, ;;, i 1J :x... 1J + A- 7'- t- '3 q-- ;z - [ 3 - < 3 . 5 - s; - t - -:f-J-iv- 4 - t-. 

roq--y7x..::::.1v) 7°01:::.":::t.:t,-t-J ~o. 3W:li.$0t1J1'tc•i~:tmLtc:'L0~, *i-¥:fflM 
~f"FJiJf1±~7°'3 7.. 1-- ~ 11,-~ Jt.l ~ •t, iMioc 2 o o 0C. @J!l!i:115 o r Pm t;:f1:JE:'. L --c 5 JJ"rs'i:1m 
~i~i'i- Lt,.:o }$~ Lt-::iJli'i-fW~/7 ,:Zr- ~ lYh•t:>J[':U) lli L--C<fi:W L_ tf t:,.h.t-::IID1l::W·1J~ *o 
l) 1 2. f 7 1 Jvl>. ~11-L --C :&Etm:0rmt;:f3Eh,, 2 0 0°Ct;:tJtJE:'.Lt,.:~7°l,.' 7..;ffll~ Jt.l\.'11 0 

MP a c·EE~L, J!1.2' 1 0 0 0 J_l mO)y- }- ~fFJJ.lt Lt-:◊ tft:,.h.t,.:y- r- ~¥}:,f;.:~{"FJiJf1± 
~-lf!illil!;~~ Jf!V\'( 1 2 3 °Cc·~1fr/iJ i;: 7@, ti-:tfr/iJi;: 7@i;:µ't}ffi¥=!Jillil!;{$ Lt,.: o 

C: 0m.t~fLlllWJl!IBPf;:0*fifi(;:, :-f.' 1) 7 ·dl::t·.::::. 1) T·✓-- ( ~5J>l{t~~K F;t" lJ ?- L :/;': 1 
1 2 0 ) 1 0 :m:.I$ c 1/ 1) i;f1r (--'f;l:~:fftf.¥. 0. 2 µ m) 9 0 :m::li.$~ N - ;,(-j-J),, l::."o 1) 

P: ::,.---i;:;1:',cJ~JJ\.ftt2--ltt-:=i~~~, r Y :9-f v- P: ~ Jt.l\. •--C~ln Ltc:UL ~iJNit;:-z:-~~~ti 
L tN - ;><-1-Jvt"o 1) P: ✓--~~ L, Y 1) iJ~±PX:?tc T 6ff1.~ 2 µ m0JiHror~fL!mWJ 
.~l>\~J::.t;:;lf:3;nx;2--tttc: o C: O)!m~ 7.. 7'- ✓--v 7..0:f$'C--[91f~IIDJE:'. Lt-::;/x!l'Jc·J:&{t;,< + v >"g:t(;: 
--C1tf~¾rJ~~*Ltc:HL ~iJNic·~:J:iL, ftlmff1.2 2 µmO)~J!/~fLlll~tit-::o 
tit:,.nt-::~JiyfLJmt:t, ~moc2 2 of-t/ 1 o o cc, :..--"c •y t->1"r'J>iMioc 1 3 s 0c, 1/ 

::1 - Hi2 O 0°Cc•'LfflL~2-:i1.~h'~>tc:o 
[ 0044] 

[~1i!!i(J,ilJ4 J 
ti1i!Jf--'f;l:"'1JJ\.r .I < IVI v ) 2 1 n;t.: 1J i + v ✓--~ 5 o mii$, nJ~tflJ t L --c irit11J.1,7 7 1 

✓-- (LP) ~ 3 O M.i$, ~{l::lw.tl:JflJt Lt "'->"7' I. 1) 7, 1) 7)),--y r- 7q"-7..- [ 3 - ( 
3, 5 -:.>- t -7··+,1.,-4 - t: r=oq--y7 x..=..1v) 7"□ c:::t.:t-- t- J ~ o. 3:m::li.$t~ 
11□ Lt-: 'L 0~""-✓--Y x.lv ~ q+t-t;:--C-'f'-flmilli;-- Lt,.: o ti t:).h.t-:=illi'i-1~~ 7 1 -y··-t;:J:: 1J 

=lf!mµ't}1fr/iJ,A. Y lJ .:i. -stj!Jltf:lfi§:7 1 - r □A..~~ Lt,.: o £t,.:i$ffl!l!ift~ L¥Jl L tf:l c' hb :@:i~ 
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i'i-i~ ( 1 o o :m:.I $ ) g:i (;: i1i n b vftlJ.11 , 7 7 1 >" .Il:tb-. 5 o :m:.I $ c ~ 6 J:: :d,;: , ifitl!J .1 , 
'7 7 1 >" ~ =!pffiw ttfJ!t> 1J ✓ -!f-A.. -it 1 r= 7 1 - r= Lt-: 0 i$1M!illtl*i4'-tL ~!tJE'.iMiJ.t 2 o 
0°C, 7..'Y 1) .:i.-@J!l!i:~ 1 8 or Pm, □±ttiU 2 k g_/h c·fi--:d-:=o mv 1 --C, i$lM!ill~ 
im~T:7'·1 ~~-C*00iMil.t2 5°C(;::ffi1J~2-.h.t-::i#:Wo-H,rJlt;:¥Jltfi L, f!1.h 1 0 0 0 µ m 
O)y- }-:fkO),t.'') ::;tL,71 ✓it:llftlt~~t~t_::0 {J::(;:jj;mL --Cµ'tjffi¥=lf!rn7'- ✓ 7'-f~e-' ~h 

rtrJ&;: 7 ffL tf1frtrJ&;: 7 {fit;:µ'tlffi¥=lf!rn~1$~1T~ < f!tt~tLOlWJ,~lU:zl,;~tit-:: o ~:B, -: 0IE¥0 
µ't}ffi¥=Jpmy>":$'-O)~JtJE:'.illfrl.ttt 1 2 3°Cc·ifii--:)t-::o 

llicfitt~fLlmWJl!IBPf;:0*fifit;:::ro-t-:tR~Pl!fll! (:1R~5 OW) ~~n&LJ-::f:i, gj~PJ!f.l 
iiiH!!.IJt;:, 7 Jv ~ Tf1LT ( ~;1:~f11.1.¥ 0 . 7 µ m ) 9 5 :m:.i ·i~IL S B 7 7'- •;1 'Y .-::z ( ii-fJ£fvtlmiMi 
.l.i0°CWT) 5:m:.:i:$, ;t-°!J n,t.--;t.-✓ ~7/E.::.'7b.7]'Q-'&i-et <-it ✓ /7°:1~s N··'r' 1 :x...1, 
--it>" t- 5 4 6 s ) 1 w.i$, ;t~ 1J :::t3t-Y7 ,1,,~ 1., ✓*.w.oo~rS'l1JfrJ <-it✓ / 7°:1~ s N '7 
x. •;1 t- 9 8 o ) 1 wM$~ .-fic-f'J1.;1:~~(,;:71'-ii:i:2-i.tt-::7]'Q-'&i-ei~, J\-:1-;r-~ JfP, ,-z:-gg 
WLtd&, 6 0°Ct::tl(!z;;l::l L --C7J(~~* L, 71v ~ -r~±JJX.-:½'·c T 6ff1.2- 2 µ m0Ji~f~t 
~RJm1ru;1u:z1,;...1::.t=%mt2--1.tt-:: 0 .:0im~ .7... T✓V :x...0;f$c·l!!J1f~u'tl5:E Lt-::ixn--c··tg1t> + 
L, ,:.,.-·i:pt;:--c11J~J1'IJ~~* Lt~f&, ~iJNi•el(!z;t.i L, it~2 2 µ mO)~Ji~fLJm~tit~◊ 

t~C:).h.t~~Ji~fLJmtL ~;KJ.i380:¥'J;'/l OOc C, 1/.Y•:.rl,::7··ry ✓iMi.l.il 34°C, 1/ 

e - Hi 2 o o °Cc·t,11L.~2-.h.~cb•--:, t~ o 

[ 0045] 
[~:/jl!i(J,ilJ 5 J 

fi1i.J.t~t::J71"'r .I < IVI v > 2 7 n;t~ lJ .:r. + r..--- >"~ 5 om-a$, 1lJ~1frJ c L --c iriL11J.1,7 7 1 

>" <LP) ~3ow.:i:$, iN1tM-1.CjfrJt L--c.r-z✓ ;r.:r. 1J:x... 1J+1l----7'-t-'73t-:x...- [3- < 

3, 5 -:;;:- t - f+;v- 4 - t r o~ 1/ 7 x. .::.iv, 7°0 e:::t ;t,- t- J ~ o . 3 w.:i:$i1Th 

1.J□ Lt~ t, 0~-"--->"Y x.Jv 2 ~+t-t::--C-'f-fimilli't L.t~ o 1i0.h.t~illi'i-!I'~~ 7 -1 -::7··-t;:J:: ".J 

=lf!t!rµ'tJ1frtrJ7..Y lJ .i-A¥Jltfi;ff:li7 1- P: □A..~~Lt~o £.t~;;.g~il'E~L¥JIL tt2-.h.0:@:iH. 
i'i-i~ < 1 o o :m.I$) g:ii,;: i1inbffitt.!J1,7 7 1 ✓ .Il:tb" 5 om.:i:$ c ~ -5 J:: -3 t=, ifitl!J.1, 
'7 7 1 >" ~ =!pffi¥fl tt:tm s., 1J ✓ J!·-A.. +t 1 r 7 1 - P: Lt-: o iiJM!iJltl*#-!:L ~!tJE'.iU 2 o 
0 °C, 7.. ,Y 1) .1 -@]!Iii:~ 1 8 0 r p m, □±tt.:i: 1 2 k g / h c·fi--:, t~ ◊ fnv, --c , i-'&i'l!iH.~ 
~~T::7··1 ~~-C*OOiU2 5°Ct;:ffi1J~2-.h.t,:J~:Wo-,vr,I1t;:¥Jltf:l L, f!1.h 1 O O O µ m 
O)y- t-:ft0;t-°lJ :::tL,71 ✓it:.llmti-t~ttt.:◊ o:t=jj;rn:L tµ'tjffi¥=lf!rn-r ✓ :7-A,~e-, ~1f 
rtrJt;: 7 ffi, tf1frtrJt;: 71fit;:µ'tlffi¥=lf!f!l~1$~1T~ i_ f!tt~tLOlWJ,~lai*~tit~ o ~H, -: 01E¥0 
µ't}ffi¥=lpffiy >":7-0)fJt5:Eillfrl.tti 1 2 3 °C-C"irJ 'J t.: O 

+:7.::./fiJ.T (-V,i:-!:,Jf1!.i£0. 4µm) 9 O:m.:i:$, ;j,,°l) e·.::.,v;lv:1-Jl-- (~;l:~wit-J.i 
1 7 O O) 1 Ow.:i:$~.-f.h.-f'.ht::J-t;:71'-ii:i:2--tttu](;i$;i-ei~, WJ?cf*i~fUmlfrf,~~1*0*00 
(;:7•'7 t'/:J-:9-~Jf.P.,,--C~Lt.:f&, 6 0°C(;:'(l(iz;:f:iL -Z:-7'<~~* L +:9.::. 7~ .± 
mt%c T 6ff1.2- 4 µ m0Ji~1fft~fL,imWJ.!filR1*...l::_(;:%rot2--ttt~o -: 0lm~ 7.. 7'-✓Y 7..0~t· 
l191f ~ u'tl5:E Lt~ :fk:li& t'fg{L;_x + v >" g:i t;: --C 1lJ~JfrJ ~ ~* Lt-::fiL ~iMi t•ll!z~ L , *1tlmff1. 2 
4 µm0$Ji$fLJm~tit-::o 

tiG.nf.:~Ji~fLimtJ:, ~~3 9 Qfcj;-/1 Q QC C, 1/-\''1/ r::7''')/iJNiJ.ll 3 1 °C 
S,e-Hi2 o 0°ct·'LMJ~i2-n~t,--:,f~◊ 
[0046] 

c ~»l!if¥1J 6 J 
fi1i.J.t~t~71"r .I < IVI v ) 2 7 n,f'-° •J .:r. + 1., ✓ ~ 5 o w.:i:$, 11J~11'1J c L --c iffL11JH'7 7 1 

>" (LP) ~30w.i$, M1tlW.tl::.JfrJc: L--C"'Z>":7.I.lJ7..lJ1-Jv-yf---73t-7..- [3- ( 
3, 5 - ;,,::_ t -f+;v- 4 - t r=: o3t- Y 7 .:r:. .::.JI..-> 7°0 e:::t ;t,- t- J o. 3 w.:i:$i1Th1J□ 
Ltd) 0~-"--->-' Y x.1t.-, 2 3t--tt-t;:t-'f-fimfili't Lt~ o tiGht-:=iH.i'i-~~ 7 -1 -::7··-t;:J.: tJ = 
!lfffiµ't}1fr/iJ7..7 1) .1 -5:t¥Jltf:l;fj! 7 1 - P: □r,{*~ L..t~ o £. t.:;i$l'l!illtf L¥Jl L tf:l 2-il.6:@:filif 
!tm ( 1 o o :m.:i:$ ) i:p (;: i1i Y:i b ffitl'JJ, 5 7 1 ✓ .:i:l:f::t'> 5 ow .i $ c ~ 6 J:: -3 t::, t'fL11J1, '3 
7 1 ✓-~ ~lf!t!r¥Jlttl;ft!Y lJ :;,-J!·-A,. +t1 r 7 1 - Y Lt~ o i-'&i!ltilttl*f4ti, ~JtJE:'.i&t.l.i 2 o o 
°C' .A,;, 1) .:i. -@J!l!i:l.1{ 1 8 0 r pm' □±tt.:i: 1 2 k g /h C1T"J t.: 0 m\, 1--C ' i$i!l!ill*l~ 
~ T::7··1 ~~--c *fifiillfrl.t 2 5 °Ct;:ffi1Jttll~ iLf~{~:Wo-,vraJt::¥Jltt L, J!1.h 1 o o o ,u m0 

 
 

Page 228 of 946



( 1 5) ~!ffi2007-273443(P2007-273443A) 

s,- t-:/k0;t." 1J::tv7 -1 >'fflnlt!ttrtf,g,tc:o iJCt:.:i~aL:·cll'tJ~-=lfiill-rY:9-""-~~, ~f.fnrPJ 
t:. 7 ftL f:i:nrPJt::: 7 ffit;:ll't]~ -=flllfil!;f$~ 1=r1., 1 , fiit~tLJiliitrijlitt;~ f,g,t.: o 7d'.'t:;, C: 0~0 ll'tl 
~-=lfi!117"-Y:9-C0~~5EiUU 1 2 3°CC"ib-:if.:o 

7Jv2.--t;fft--y (-'f;r'::Jfft1?£0. 7 µm) 8 Om:i;_gjL ;r,"IJ c:·.::.,v;Jv::1-Jv (-¥:f:'.::Jmi't& 
1 7 o o, 7Yftnt9 9:'·6l:1J::J 2 om.ii$~-f:h.-eh.;t!::J-t:.1i'-ff9:0tttuki'.@.iii~, WJ~c 
fiOC~fL!Dt1J1J.~-ti,;O)*OOt:.:7·· 3 c:·7::1-:9-~ J'!h- :"C ~ Lt.::fiL 6 O °CC:"C iliz:'1:.-i L 'Z' Jk~ ~* L, 7 lv 2. T~±nlt1i'-t. 9 6J!J:0 3 ,U mCl)Jii~ fn.t~tLJiliitrijfi;-ti,;J::.t:::IDnlt 0-ttt.: ◊ C: C0 
!Dt~ _7... 7"-::.,·v ;7,.0);p/1""('[91J~lifil5ElJ.::/x:rttt'·f;i{tx + V ::.,·r=p(:."(JTJ~WJ~~* Lt.::f&, ~ 
i£-z'•iliz::J:i L, :m.imJ!J: 2 3 .u mC0~Jii~fL!Dt~:ftt.: o 

ttt:,h.t.:~Jii:$,fLJBHi, ~'A&4 1OfP/100 CC' 1/f'1/ r-::V1'.7Yi£&136°C 
1/ 3 - Hi 2 0 0 °C-c''bi!l.~0h.7d'.'il'-:d.: ◊ 
[0047] 

c~»f!!:iJIJ7 J 
fttflt-'f;l:~71'---y £ ( IVI v ) 2 7 ]f;-f-" lJ .:r. + v ✓~ 5 0 m_it$, JTJ~jflJ t L "C iffLIJJr,y 7 -1 

✓" CLP) ~3om--m:.,,m, W~itMJ!:JilJt. L'Z'-"'ZY:9.:r. 1J:z 1J+1v--rt-3:lf:z- [3- < 

3, 5 - v-- t -f+1v- 4 -1:: r o:lf s, 7 .:r:. .::.11.-- ) 7°0 e::t .t-- t- J ~ o . 3 mm #IH>Th 
11□ Lt.: i, 0~,.,.> s, ..:i:.lv 2. :lf--it-,:.--C-=t---flmiRi'r Lt.: o 1,g,Gh.t.:iRi'rl1JJ~ 7 -1 -5··-t:. J:: fJ 
-=lfimll'tl:nrPJ:Z:7 lJ ;i_-A¥1ltl:lml7 -1- F D""-~~Lt.:o ~t.:i'.@.ffl!l!.iR~LfEIILtl:10h.6~iR 
i'r~1JJ ( 1 o o m£ $ ) '+' t:. r:1i /Jb 6 imt!Jr, 3 7 -1 Y £1:tb; 5 o mil$ t 7d'.' 6 J:: :i t:., imt/J 1, 
3 7 -1 ✓' :!:- -=llimfEII 1±1~ s, 1J ✓' J,.. -,"-._ --it 1 F 7 -1 - F L..f.: o i'.@.JM!iRtl5R#+:L ~5Ei£flt 2 o 
0 °C. :Z -;7 lJ ;i_ -@Jll!i;J:Zl 8 0 r p m, □±1±1 ii 1 2 k g / h "('·fi ~ t.: o m 1., 1 "C , i.'.@.ffl£ill~ 
lm~T:$'··1 ~~--C*OOiU2 5°C,:.ffi1JfiflJ0h.t.:i#t1Jo-1vf's'H:.fEIJ1±1 L, J!J:h 1 0 0 0 µ m 
0s,- t-:/tC0;-t;JJ ::tv7 -1 ✓"*.linltlm~:ftt.:◊ o:t:.~aL 'Z'll'tl~-=,rn-r::....·:9-~~, ~:n 
rPJt:. 71-fL ti::nrPJt= 7f*t:.ll'tl~-=lfitfil!;f$~fi1,,,, f!tt~TL!DtWJ.~IB-ti,;~1lt.:◊ 7d'.'t:>, C:e7J~O) 
ll'tl~-=!fi!111 Y:9-0i~5Ei££U 1 2 3°Ct·ib-.d.:o 

WJjcwX~fL)DtWJ!fil-ti,;Cl)*ffi (;:, 1 lv -2 --t;fft--y ( -'f ;f:!::_Jfiz:f?£ 0 . 7 µ m ) 5 0 m:i;_$, ;t." 1J 
7 ::i:.::. v /I.-7"-lv ( 2, 6 -:lf S,V./-JvHNftmi'r L "(f,g,t,:, ~rrfMt O. 5 10) '6 
0, li3:Zll!i;:f?i£&2 0 9°C) 5 Om.ii.$~ r-lv.I.Y(:.;t!::J---5J'-1r{0itt.:i'.@.i&~, J"\-:1-

Y-~ Jijl., i"(~1fj Lt.:f&, 6 0°C(:::--C$z:rJk L 'Z' r-Jv.I.>'~~* L, 7 Jv 2 T~±PXJJ"C 9 
6J!J:0 4 µ m0JiiHm(~tL!DtWJ~~-ti,;J::.i:.IDnlt0itt.: o ..:. C0M~ :Z 7"-Yv ..7.01$ .. CIJB:n~lifil 
5i:'.lJ.::/:k'.fi"'~-z'·;<+;vI-rJv7 r- Yr::pt:.'Z'JTJ~:tf1J~~*Lt.:f&, ¥:i&t•iliz:ti L, ltJDtn12 4 
µ m0~!!1~1Lim~1~t.:o 

ttt:,h.tc:~Jii~fL!DttL ~~4 2 OfP/l O O CC' 1/'1''1/ t-Ji'r)Yi£&136°C 
S,,::r-Hi2 0 0°Ct·:Li!l,~0h.7d'.'il'-:d.:o 
[ 0048] 

[~nf!!:iJIJS] 
:f!i!int-¥t~1i'--r £ < IVI v ) 2 7 n;t-" 1J .:r. + v ✓"~ 5 o :wti'W>, rrr~:.tf1J c Lt i.lfLIJJ1,3 7 -1 

✓" ( LP ) ~ 3 o m.ifi!I, ~1tM1.C:.tf1J t. l "C-"'ZY y I lJ ,7... JJ-riv--r t- 3:lf ,7... - c 3 - ( 
3' 5 -;...::- t -f-f-JJ...•-4 -1:: fo:lf S,7 .:r:..::./J...·) 7°01::0 ::t:t,- r- J ~ 0. 3:mtfi!Ii>Th 
11□ Lt.: l> 0~,...____1/ s, ..:i:.JJ... 2 :lf--it-t=--c-=t---flmiRi'r Lt.: o 1,g,t:,h.t.:il!i'r'.rm~ 7 -1 -:.7'·-t:.J:: iJ 
-=lfiffill'tl:nrPJ:Z-;J lJ ;i_-AfEIIl±lml7 -1- F D""-~~Lt.:o ~t.:ii}ffl!l!.iRtlLfEIILtl:10h.6~iR 
i't~1JJ < 1 o o :w£..m) r::pt::: r:1i /Jb 6 imt111, 3 7 -1 Y.iitt:o; 5 o mil$ t ~ 6 J:: :it:., imt111, 
?7 -1 /~-=Jl!ffifEIJtl:1~1/JJ /:5'••-""---lf'i F7-1-f Lf.:o i~ffl!l!iRfl5R#'!:L ~!iJE~2 Q 

0°C, :Z-;7 lJ ;i_-@Jll!i;Jy: l 8 0 r Pm, □±tl:II 1 2 k g/h -z'•fi~t.:" ®'E1.,,"(, i'.@.ffl£iR~ 
!l=m~ T 5··1 ~~--C *OOi£& 2 5 °C(;:ffi1JfiflJ0h.t.:i#t1Jo-1vf's'"H=fEII1±1 L, J!J:h 1 0 0 0 µ m 
Cl)S,- t-:/kC0;-f-01J ::tv7 -1 Yir.linltlm~ttt.:◊ ~-):(:.~®EL tll'tl~-=,t-r>7'-f~2', ~:n 

rPJt:. 7 i*, t!i/:nrPJ t= 7 f*t:.ll'tl~ -=lfitfil!;f$~fi1,, < i!tt~TL!DtWJ.~IB~~1lt.: o 7d'.' t:,, ..:. e7J~0 
ll'tl~-=!fi!ll-rY:9-0i~5Eilirfltti 1 2 3 °C-z'•ib~t.:o 

l'!iJjcwX~fLMWJ!fil(1;0*ffit:., ;JJ...2.--tfftr (-'f;l:~f'.,'.1.1?£0. 2 µm) 6 OmB'$, ;t,'IJ 
:Z!v;-tY (~-'fie.J1J'-r.ii2 6, 0 0 0, tf3:Z!l!i;,.f$~190°C) 4 Om.ii$~N-;<-f-
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,vt:o 1J v Yt::t~---½\.itt~-t:U.:}@ili~, 1'\-::1-;,-~mi.1'""C~1ff lJ.:UL ~iMrt::'""CJ[~ 
lj!zJ'..f L'""C N - _;,{-f-Jv l::."D 1) f ✓~~ L, 7Jv~ --r~_±ftlt_frc T 6)¥~ 5 µ. mO)Ji~"lnt~ 
tL.im1JrJ!ll~-J'.,f,;J::.(::%rot~-tt-t.:: 0 ..: O)Jm~ .AT✓ V 7,.0):{$""(''1Z9J'f ~11!1JE Ltc::1t!l'bc'_;,{-f-Jv.I.-f­
lv'.T r- .:,,q:i(;:'""("ilJ~ifrJ~M:~ Lf.:f&, ~iMr t·lj!z')',i L, ttlmJ¥ 2 5 J_I, mCl)~Ji~tL!m~1itc:: 

ttG:h.tc::~Ji~JLJBH;L ~~4 2 ofP/1 o o cc, 1/'"1'"'1/ t---::7··?.:,,iJl.lt.fll 3 5°C 
1/ 3 - Hi 2 0 0 °Ct•Uffl.~~:h.,j:-i:P---:d.:◊ 
[ 0049] 

c~»llif§IJ 9 J 
fi!iJ.i-'f'-t~-:fr-=f:i: < IVI v ) 2 7 n* lJ .:r.1-- v Y~ 5 o .m:i:$, "ilJ~JflJ c L '""C iffi11JH5 7 1 

.:,, (LP) ~30.m:.ifflLWHl::@.tl.:1frJc L'""C.t'(Y::7.I. 1J.7-. 1J1--,v--=tt-5~7-.- [3- ( 

3, 5 - :J- t -f-f-Jv- 4 - 1::. f D~ Y7 x. .::.;v) 7°Dl::.0 :;f .i',- r-] ~ 0. 311!:i:$?,r.i 
.1J□ Lt.::lO)~A._Yyx.Jv~~--it-i::t-'f'-fFmi.l-&iLtc::o 1tt:;,i1.tc::i.l.?il~~71-f-(;:J: iJ 
=•mfl"tJJ'f[n].:z:7 1J ;z.-~:±:;ff:!171-v □A-.#t~Ltc::0 £.t.::i.gi!tliIUWLff!IL:±:~ho~m . 
.?rl~ ( 1 O O 11!~ $) q:i t: r1i /j"J 6 iffi11JJ, 5 7 1 Y:i:ttn"' 5 O 11!:i:$ c ,j:- 6 J: '3 t:, i.li:i!JJ, 
'7 7 1 ✓•~ =!J!liw:±:~1/ IJ 1/;l••-A-.--it1 f 7 1 - f l.JC:o i~rM!i.lUf~{lf:!i, ~JE~2 Q 

0 °C .A -:7 1) ;L -@J!l!if-k 1 8 0 r p m' □±:±:~ 1 2 k g / h t·fi---::, t.: 0 mi.' l ' i.f}i:l!i.lM: 
lm~ T y·-1 ~~-C fHffiiJl.lt.fl 2 5 °ci::i1i'HwlI~:h.tc::ltWo-1vr'ait::W:±: L J¥h 1 O O O µ. m 
O)y- r-1kO);ftlJ :Tv71 ✓i.llftx:~~1itc::◊ ~,x(::~mL '""Cfl"tJIE¥=•ffi-=tY::7-~~' ~J'f 
frill:: 7 ffL :fii'!J'ffnl t:: 7 {ift:fl"t11E¥=fffiil£f$1'fii.,, f!\t~tLJmWJ,~gf*~tttc:: o ,j:-H, ..: O)!E¥0) 
fl"t11E¥=*ill-=t .:,,;1-0)iJt'iEiJl.li.fli:t 1 2 3 °ct·ib-.>t.: 0 

wricwi~nimwrmf*O)~ooi::::10--t-mt~~f.1 (n!{~5 ow) ~~»&Ltc::f&, ::1i~~f.l 
OOf!l!Ji:, * 1J 7-.Jv* / < ix.,z.:1t::Jn'"-=f ~ 2 6 , o o o , J'i '7 ::z.!l!if%iJl.lt.fl 1 9 o 0c) 5 o .m:I 
$_ "ilT~if'lc Lt;t:•J.I.-f-v':/:7··•J ::1-1v (t:!l:-'¥-t"'-1:fr-=f:i:3 5. o o o) s o.m::i:$~N 
-,;,{-f-Jvt:o •J f ':/l,:::t~-1Mft~-tt-t.::i~~:ri~J\-::J-::7-~mi.,'""(~1ffL, -f:tu'.l•Gll</ 
:r..;, ./-1v1iim=iiai~-tt-'""C;t-"1J .7-.1v;t /~~11!1~-tt-6 t t U::N - .,x-f-A· t:o u v /~ 
M:* L M:~ L tc::fiL 6 0 °Ct:: '""C'2:1:i L '""C lk/ .I. ::7 J - lv ~ M':~ L , J¥ ~ 5 µ. m O);ft lJ 7-. Iv 
,t ':/3-tlJi H~t~tL!mWJ.~gf*J:J:Wftlt ~ -ttt-: o ..: O)Jm~ 7-. --r >-'v .:zo:i:f$t·IJ.91J~l1!l'iE Ltc:: 
1*!&.'1'.:"f-rlv.I.-f-Jv7 r .:,,q:i(;:'""("ilJ~jflJ~M:* Ltc::f&, ~iJl.lt.'"(·lj!zti L l£.imJ¥2 5 µ. mO) 
~Jl~tLJm~ttt.:: ◊ 

ttG:h.tc::~Ji~tL!mti, ~~4 5 OfP/100 cc, 1/'-'\"1/ t-:Y"l)':/iJl.lt.fll 3 8°C, 

y3- Hi2 0 0°Ct·l§*~:h.'.£:iP--:itc::0 
[ 0050] 

[ttlf!9:fy!Jl J 
fttflf:fSJ?J\.T I ( IVI v ) 2 7 ]J;t:' lJ .I. 1-- v ✓-~ 5 0 .mii#IL "ilJ~jflj c L '""C i.m:1111,7 7 1 

Y (LP) ~ 3 0 .mii#IL IN1l::@.tl.:1flj t L '""C .l'-(Yy' .I. 1) 7-. 1)-f-Jl,·--=t t- 7~ 7-.- [ 3 - ( 

3, 5 -y- t - 7·+1v- 4 - 1::. v o~ 1/7 x. =-1v, 7°0 e:;t .t,- t- J ~ o . 3 .mI$t;f.i 
.1J□ Lt.:: l O)~"'--Y 1/ x.Jv ~ ~--it-t::'""C-=t--flffii.l.?i Ltc:: o 1iG:h.tc::i.l.?it~~ 7 1 -::7··-i:: J: tJ 
=fillfl"tJJ'ffnl.7-. :7 lJ ;z. -5'-\ff!I:±l;ff:'l 7 1 - f □A-.#tffl L tc:: o £. tc::i~rM!i.lM: LW L :±l ~ h6 ~i.l 
.?rl~ ( 1 0 0 .m:I $ ) tj=l (: r1i /j"J 6 ifft11JJ, 7 7 1 > Ittn"' 5 0 m~ $ c '.£ 6 J: '3 (:, i.m:ih} \ 
7 7 1 ✓~ =!J!EW:±l~;.., 1) ':,,';7•'-.r-..,.--Jt 1 V 7 1 - f Lt.:: 0 i~rM!i.ltl~f-t!i, i1t'iEiJl.lt.J.i 2 0 
0 °C 7-. -:7 1) .1 -@J!lli~ l 8 0 r p m , □±:±:I 1 2 k g // h t·fi---::, tc: ◊ m~, '""C, i~ffl:l!i.lM: 
l&;.J~T-Y-1 ~gz*ooiU2 5°Ct::ili'J~~:h.tc::~Wo-1L-·r'sit::W:±: L /!1.h 1 O O O µ. m 
O)y- t-1t0);1tiJ ::tL---71 ✓i.llftx:~~tttc::◊ ~,xt:~mL ""Cfl"t11E¥=•rn-=t':/::7-f~~, ~J'f 
[ri] (:: 7 {if' :fii'!JJ[ri] (:: 7 {if(:[l"t]IE¥=•til£{$ ~fi---:;, tc: 0 ..: O)!E¥fl"tJIE¥=•ffi-r / ;l-O)~'iEiJl.lt.flii 
1 2 3 °ct·«> 6" :;x1-:7,. -=r ✓ v 7,.0);f$t·IJ.9J'f~ 11!1JE'. Lt.::t,t"@t•:fli1t::_;,{-f- v > q:it:'""C"ilJ~WJ 
~M:~ LtdiL ~iJl.li.t·lj!z1:i L, lmJ¥2 o µ. mO)~tL.lm~tttc::, 
1t0:h.tc::3-Ji3-JLJBtGi, ~mfl 3 7 o rJ.-/ 1 o o c c, ;..,-v •1 r y·l) ':/iJl.lt..!i: 1 3 3 °c't'·ib 
---:;,fd;"', 1/ 3 - r-iUti 1 5 0°C c-fff;f.1,---::,f.:◊ 

C.:.0)3-Ji~tLJBtO)~itl!.lf!Zfillf~~lllliLtc:: c..: 6, v- H~11'1U8 o %.L-::J.J::.Z"m L, £.tc::, 
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( 1 7) 

5 o 1}-1 -:1 ,vt£0)~~ .i'.O)f'l*tt s o %J,::-J.J::. c 1'tt-r·e zb-:, t.:: C 

[ 0051] 

[ ltll&fflJ 2 J 

~!ffi2007-273443(P2007-273443A) 

ttfx-f71J 1 ·ettt.::~fL!ffl:c)~ffit::, ;t-: 1J 7 ''/ 1te:·.::.. 1J Cf'.> c ~~~1t¥:~K F * IJ ?- L ±/: 
1 1 2 0 ) 1 011i:.i'.$ c 7 Iv 2 -:rf}Lr ( -ljZ-t~f}Lf~ 0 . 7 Mm ) 9 011i:ii$ ~ N - > -f-Jl,, I::." 

o 1J r >i::t~-)J'-fft~-tU.::i~irl~, r-:1 :7-fv- r~J'l'h-Y--C~::ffiLt.::1&, ~i&t,::·c~~ 
~:f'..-i L --C N - >-riv l::."D lJ r > ~~* L, 71!,, 2 -r ~ _±__6:x.-:fr c T -b~~ 5 µ mc:T)}i~ )ffl:J::. 
i:::JVJvt~-tt, f%Jm~2 5,umO)~Ji~fL)ffl:~fft.::o 

tf0:ht.::~Ji~fL!ffl:t.L :;,.,.y- ''/ t-:7··17-:,f&.oc 1 3 6 °C. s-- :,:r - Hi 2 o o 0c--c··t,fi.~~ 
il.'i;;:i:P-:>t.::iJ{, ~~iJ{I 3 5 O;f'J.'/ 1 0 0 cc c *22-i;>-:,f.::, 

~O)~Ji~fL)ffl:O)~il!!~fiffi~~1f&Lt.::c ~;s, v-t-ffl1tt5 o%1/J.Ttfff<, :it.::, 5 
o 1}-1 -:7 1vf£0):M(~~iiC)f1J,g--U 6 o %J-::J.Tt·zb-:, t.:: o 

[0052] 

Utll&fflJ 3 J 
ttfx(flj 2 i:::B1, 1 --C' 7 lv 2 -rf}L--=f-0)1--1:;;h 1) (;::;,., IJ i]fftr (-ljZ-t~fftHrn. 2 µ m) ~Ith\ 

--C, :;,., lJ iJ ~ ±.J£j:j'- c; T -t> j]J:~ 3M mc7)}i ~ ,1m1:.1,:::J{g)vt~-ttt.::J,::-J..$'Hi, ltll&fflJ 2 c µ't}f1H:: 
L--C~Jffl:J!J:23µmO)ffJi~Ji!ffl:~ffl~. 

tf 0il.t.::~.Ji~fLJmti, 1/-V- ''/ t- 7•'17 Yi&.ll'.1 3 6 °C. :;,., :,:r - Hi 2 0 0 °C--c··t,M~~ 
fl.'f;;:7p-:,f_::iJ{, ~~iJ{I 4 1 Q;j:'J.'/ 1 Q QC CC *22- j;>-:,f.:: 0 

[0053] 

[JtJ!&fflJ4] 
fli.Jl'.-'f-!'c:Jj:j'---=f-.I ( M v ) 2 7 JJO)~W.oc;t-: 1J ::r.-r v.;,, ~ 5 o 11i:ii$, liJ~:l'f'J t L --cBntn 

1, 7 7 -1 > ( L P ) ~ 5 O 11i:iig.jL 3!!€f1& 7 1 7 - c L --C :;,., lJ iJ fl.:'z r ~ 1 . 5 w tffiL ffiHt 
IWil::JfrJtL--c"'->-':7::r.i.L:z.. 1J+,v-f-t-3'3f7.- [3- <3. 5-V-t-7··1-,v-4-
t f oSf :;,.,7 ..:i:. .::..iv) 7°0 e::t :t,- t- J ~ o. 3 ~ii$0)~J* .. ci3S.1Ja Lt.:: i, O)~, Jlti-¥-ffr 
fflUW11=mt±~ 7° 7 A t- 2 ,1----~ m -~ l l ' i&.oc 2 0 0 °C ' @J~Jj: 5 0 r p m t=~~JE L l 5 :SH'e'j 
1.Ja~ire.* Lt.::. ?ifii!I! Lt.::ire.ir~~7°7 A J, UviJ"0Jf3U) tfj L--Cifi:W L, *~'0ht.::IID1t!t¼~ 
;t-: 1) 1 2. f 7 1 JvL ~* L l ~Jii::t-lJtO)f'e'j(::~h-, 2 0 0°C(::f~5E Ltc::~71---A~~ J:Jn ·1 1 
OMP a·CJ3::tfflL, J!f.~ 100 OµmO):;,.,-r-~ftlvtLt.::o fi0:h.t.:::;,.,-r-~¥f;z!s;~11=JiJT 
1±~=ll!!llfil!;f$:M~ ffii, ,--c 1 2 3 'C-Of.t:nri'iJ (:: 7 ffL tltJJri'iJt:: 7 fi:J-i::1'1'tlm.r=llfrnfil!;f$ Lt.::◊ o: 
i::;z. f- >v 7.0)1$ ... C"119JJ~fi!IT5E Ltc:-tttt&--cf.ift;<-f- v >$i::-rliJ~:l'flJ~~12 Lt.::1£, ~i& 
--z::·~,tU _ _,,, )ffl:~ 2 0 f-l mO)~fL!m~1itc: o 

ti0:h.tc:~.Ji~fL)ffl:ti, ~~2 0 Otfa/100 cc .. 1/-V-':J }--::$1'1'>i&.ll'.l 3 TCt-:.' 

J;{' 1/ 3 - t-i&ffl:ttl 6 2 °Ct i!:£/J•-:, tc: 0 

[ 0054] 

Utll&fflJ 5 J 
ttJ!&(flJ4 -z·1ttc::$fL)mO)~ffij(::, ;t: lJ 7 ,yft,t:·.::.. lJ -:r> ( ~~1t"F=~K F ;:ff lJ ?-L ±/: 

1 1 2 0 ) 1 0 wii$ c :;,., lJ fJ f}Lr ( -ljZ-t'c:}fft'i.¥. 0 . 2 j_l m ) 9 0 wii$ ~ N - ;< -r Jv I::." D 

1J f >t::;ff;:J~-½'frl~-tttdtR.t~ .. f-:7 :7-fv- ~ ~ mv\-r~::ffi Ltc::1£, ~i&t::--c~~lliz 
ti L--C N - > 'T lv l::."D lJ f 1/ ~~* L, :;,., lJ fJ ~ ±.Jvtj]'-C T-t>J¥~ 2 j_l mO).Ji ~ !ml:.(::% 
fiJt ~ft, ~)ffl:~ 2 2 ,U ill O)~ _Ji ~flJm ~ ff f_:: o 

tfGil.tc:~Ji~fL!ffl:ti, :;,.,.y- ''It- :7'1' >i&.ll'.1 4 1 °C .. S--- :,:r - Hi 2 0 0 °C'Z·t,fi.~~ 
±1-'f;;:fp-:,fc:iJ'>, ~~i}',,9 1 Q:fj;'/1 Q QC C C.*22-iJ>-:,f_:= 0 

[ 0055] 

[JtJ!&fflJ 6 ] 
ttJ!&(flJl -z·ttt.::~fLJffl:O)~ffi(:: .. 1--:7'.::.. T'f1rr (-'f-f~f.\!.t.¥.O. 4 Mm) 9 Ow.I$, ;t: 

1J c::·.::..,1,,7w::1-1v (-'f-t~wir.st 1 7 o o) 1 omI..m~--f:h.--f':h.t~-t=-½----tt~-tttc::JJ<i'@ 
i&.~ .. -f 3 cT:1-:7-~ ffl\. ,-r~I..Jc:1&, 6 o 0ct::-r~ti L --c?J<~~* L, +:7-=- 7 
~ .±Jvt·)J'-c; T-b~~ 4 J..( mO)Ji~)ffl:J::.i::%Jvt~-tt .. ~~2 4 fl mO)~.Ji~fL)ffl:~fit.::, 

tfGil.tc:~Ji~fL)ffl:ti, :;,.,.y- ''I t-:7'17>i&.ll'.1 3 5°C .. S---:,:r-Hi2 0 0°C--c··t,&~~ 
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( 1 8) 

i1--f;::i),--;t::.-Jf< ~~:bq 8 2 Of'J;'/ 1 0 0 cc t--J:::.13-J;,--;t::.◊ 

[ 0056] 

[ ltll&fflJ 7 J 

~!ffi2007-273443(P2007-273443A) 

ttfxfflJl ·ett t::. $fL!ffl:c7)~ 00 t::, 7 Ji, 2 1-f.f[-=f- ( -,1-:t!:]f.f[:ff o . 7 µ m ) 8 o :m:ii:glL ;ff 

1J 1::·=-,v1Jv:1-,i, (-'-11-:t!:7:miiM 1 7 o o) 2 o:m:£$z-f:tt;f:hJ!:7-t::5-fitt~-t±--t::.JJ<r{} 
ilz, :7··31::·7:1-:9-z m~ i--C~1fi Lt.:HL 6 0 'Ct::--Cl1iz1:i L --CJJ<z~* L, 7 Jv 2 --t­
z ±Jvt-5J'-t T 6ll,!~ 3 µ mO)Jiz!ffl:J::.t::%fi.1t0-tt, m.~2 3 µ m0)$Ji$fL!ffl:z1~t::., 

tfGht::.$li$fLIIH:L 1/-V- ·:1 t-;,··171/ill.'tlJO 4 1 °C, 1/"' - Hi 2 o o °C--C•t,ffl[~0 
i1--f;::i),--y t::.:b"< ~~;b{ 3 0 0 0 0 fy/ 1 0 0 C C W.J::.t--J:::.~ i?'--Y t.: 0 

[ 0057] 

[ ltll&fflJ s J 
ttfxfflJl --c·ttt::.$fL!ffl:c7)~00t::, 711, 2 1-f.f[-=f- ( -o/-:t!:Jf.f[f¥ o . 7 µ m) 5 o :m:ii:$, ;t: 

1J 7 x. =-v::.,,x-f,v < 2. 6 -~yv J-,i,z~1t.:m-ir-L --ct~t::., ~ftfi!i)J[o. 5 10) 
'LO), n·3_:zfif$i!!JJ[2 o 9°c) 5 o:m:ii:$z t-1vx::.,,t:::t!:J--5J'-1r.{~-tttc.:i{}~z, 1,-:1 
-:9-z.f:!:J~ 1--C~1ff Lt::.1&, 6 0°Ct::--Cl1iziJ:ciL--C r-JvI.1/z~* L, 7Jv2 --t-z±Jv<.'.h·t 
T6ll,!0 4 µmO)Jiz!ffl:J::.t::%mt0-tt, lflmll,!2 4 µm0)$Ji$Rlmz1it::.o 

tt0:ttt::.$li$1L!ffl:i±, 1/-'y •:1 t-;,··17::.,,fg)J[iJ{tffl.iIDJ0nf, LiPl>~m)J[iJ{3 o o o o 
f1// 1 0 0 C C f:JJ::. c--J:::.t iJ•--; fc.: 0 

[ 0058] 

Utll&fflJ 9 J 
ttfxfflJ 1 ··cti t::. $fL)ffl:ifJ~ 00 ?:: , 7; v 2 --t-fft r ( -o/-:h~fft'f:£ O . 2 µ m ) 6 O :m:ii:$, i¥ 

1J7-..1v;t;1/ <l-ti:f-~:frr:ii:2 6, o o o, n·3A.!liiffiDl 9 0°c) 4 o:m:ii:$zN-> 
1-n,eo 1J ~ ::.,,i::tt--5J'-1r.{0-tttc.:i{}wz, 1,-:1-:9-z m~ \--c~1fi ltc.::1&, ¥.i!!t::--c '!! 
~11iziJ:i L --C N - .X 1"-JH:.0 0 lJ t,:: 1/z~* l, ;Jv 2 TZ±Jv<.·n'-t T 6ll,!~ 5 ..u mO)Jiz )ffl: 
J::.t::%nx:0-tt, *t!ffl:ll,[2 5 ..u m0)$Ji$R!ffl:z1ft::.o 

ti0:ttt::.$li$fL!ffl:ti, Y'V '1/ t-Y'r'.71/ilili!i'.iJ{tffl.il{ff~hf, LiJ'l>~m!JtiJ{3 o o o o 
f1// 1 Q O C C j,jJ::.e,--J:::._~ i?'-> to.::, 

[ 0059] 

[JtJ!&fflJl O ] 

ttll&fflJ 1 t·fttc.::$fLJffl:0)~00t::, :101-n:t~~.f.ll[ (n:Z~5 OW) z*M!!Ltc.::f&, ::1i~i 
~.f.ll[[ll]{JIJJ(::, ;¥ lJ 7-..Jl,,;j--; Y ( ~.,Z.;t!:7-5J'--=f-jf_ 2 6 , 0 0 0 , ;ij' 7 7-..!liiff?i!!JJ[ 1 9 0 °C ) 5 0 
:m:ii:$, lif~jflj t V( ;t: lJ I. 1-- J.--.· 1/ :7·· lJ :1 - J v ( lt-'-11-:t!::}7:t-=f-_i'_ 3 5 , 0 0 0 ) 5 0 :m:ii: $ 
z N->1-Jveo 1J r=: ::,..,1,::t!:J-Witt~-ttt::.i{}wz1,-:1-:9-~ fflVl--C~1ff L -ciHpt:, 
JJ</x:9 J-1vi~iat=i~ii~ -tt--C,-J'-° 1J :z1v;t;::,.., z~~~-tt6 t t i t::N - ;,< 1-,1,, ea lJ ~ 
1/z~* LJ::f&, 6 0°C(::"Cl1izii l --CJJ</I:9 j-Jvz~ l, ll,!0 5 µ mO),h" 1) _:ZJv;f; 
1/$tL!iz Jffl:J::.t::%nx:0-tt, ~Jmj]j[ 2 5 ..u m0)$Jl$tL!ffl:~1ft::., 

ti0:tLt::.$li$fL!ffl:ti, Y'V '1/ t-J1'17::,..,jg!JtiJ{tffl.il{ff~:tLf, LiJ'b~m)J[iJ{3 o o o o 
tY / 1 0 0 c c f:JJ::. c --J:::._ ~ i?' -> to.:: ◊ 

J;J....t.O)*M!!f§IL ttll&fflH:::B ft 6~:mttz~ 1 :BJ:tf~2 t:::'¾ t l:b--CJf; Ltc.:: ◊ 
[0060] 
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0 

~ 
>--' ...... Mfit 

iiJll!~J 
Ji;/il --~ :ti~ 

flHf!n~ 
m{£tlffl$(itl X. 18-) 
IIJICµm) 
MHl71?-
,{,(';.JI/ •• fl d1::.t1':a(%) 
llll(J.L m) 

!e :tfi ~ 1 ::.:.-?" 
fi!l),:(µm) 

j',/1 jl,;./i(&/100cc) 
iJR 
JI Y""o/l--lJ?;..i~.&Ut(°C) 

':/3-I--Ji./l(°C) 

LP:iHt1 f:,:;J,r::., 

•m11, -~:fM2 

PE+ iiJ?I~ PE+ iiJ'S~J 

LP LP 

--- . ~ 

liilffii:21! l'!laf2fdl 
7X7 7X7 
20 20 

7Jv~1" ~IJ"'jJ 

PVOF PVDF 

10 10 
5 3 

ill 1±1 ll1r flt!W#J 
25 23 

400 390 
134 133 
. ".~..--~~----- ........ 

>200 )200 

WnlilJ:3 !i:tlfl!4 
PE+iiJM~J PE+ ii)'fflJJ +~')1.J 

LP LP 

~IJ:t.J(3\) -
l!]ff;j21! flJMF2tdl 

7x7 7X7 
20 20 

$.,IJ t.J 7)1.,;;7 
.... 

PVDF SB7T'~?::X. 
ccccccccccc cc 

10 5 

2 2 
'-, »¥, n,o•Fn-w ,en,~•" nF,o-n •Fe~ 

4i!llifftfI flt! t:1:1 fir 
22 22 

220 380 
138 134 

>200 )200 

l±IR-0JJ1 J:tlt9tJ2 l:tltflJ3 

PE+ iiJltJJ PE+ ii)'fflflj PE+ iiJIU\:iJ 

LP LP LP 

fli.lff;j2. l'!J~211 ~-2• 
7X7 7X7 7x7 

. ~- - -

20 20 20 

- 7JL-~1" ~1)1J 

- PVDF PVDF 
- 10 10 

-·· 5 3 
~,~Yo'CF•nF" F,m~•-'»-»-n-w ,cc Hc~,H-~H '"'~HwnrnF>Fn-" '" - 1fBl:fjft iiltfHi 

20 25 23 
, "" "~""="= ~· 

370 1350 1410 .. 
133 136 136 

"-'"···•·-

150 )200 )200 

Jt~{Jlj4 

PE+RJE~J 
+~1)-JJ 

LP 

-:..-•)t.l(3%) 

J;1 1Jt: 2li 
7X7 
20 

-
- ------

-
-
-

-
20 

200 
137 

162 

ttfll5 
PE+ iiJ}l~J 

+::..,r;;t.i 
LP 

'Y 1) 7.1(3%) 

~IJ!ti:2f.dl 
7X7 
20 

i,,-IJtJ 
PVOF 

10 

2 
. . . ·- "~ --·~ -~ 
fll!Wtt 

22 

910 

141 

)200 

)$ 
>--' 

f-' 

\0 

;t 
~ 
N 

8 
i-1 
L';J 
-1 w 
:t:: w 
~ 

8 
-J 

I 

~ w 
,I:. 

""'" f 
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= h-
0 
-:a,+\ 

i 
cl 

i ...... 

ii.fit 

aJm•, 
it.lJJ: • 113'f :tA;f;t 

§g{$1.ii! 
--

i!Uffl f! .. (It X .. f! 
Blli(µm) 

•• 7,(5-

1{{:,..,1( 
&II oo •«,sooowo•• ~ """ " • • , 

II ,H:..-$1':1:(%) 
/IJJ(µ m) 

~:(fi'.;,{:;,:,..,'1 
~Jill(µ m) 

:JJI i!,t.ll(s/100cc) 
ilHL 
a $'-\'•,t--1t?::..,f.il_J.1(°C 

1/3-Hili("C) 

LP:ill:b1'1'.77,(:.,. 

~1lfl5 JUliJll6 

PE+ iiTJIJj PE+ iif ffljf!J 

LP LP 

- -
fi:i.1~2- lallltf2Q 

7X7 7X7 
20 20 

-r1l=7 -, Jl.,~j-

PVA PVA 

10 20 

4 3 
. -

fl1I t±l Afr fib t±l mr 
24 :23 

390 410 

131 136 
)200 )200 

~-,17 W~IJa ~-ft9 

PE+ iiTilffll PE+ iiTl.ff!J PE + iiJ fflJJ 

LP LP LP 

- -
li:il!lf2fi fal!Jif2fa WiJ!fij:2fli 

7x7 7X7 7X7 
20 20 20 

7 Jv::T 7 )L,~7 -
PPE ;tt•J ;z.,JL,;t-;:::,, *');.\)I,*:.,, 

50 50 100 

4 5 5 

:ts! t±l ftr Mt±l'ftfr fdH:tiftr 
24 25 25 

~-

420 420 450 
,._ 

136 135 138 
"" ,~ . 

)200 )200 )200 
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( 2 1 ) ~!ffi2007-273443(P2007-273443A) 

[0062] 
*?esJJ0$Ji/$fLJBHifl::ht~wt~ t ~~'t:1!: ~ jf;i'"t-::6'), ~~'t1;B J: tlfiffi'tH:: (l::h 0 

..: c t;~;:ft2' tt.ib ~1=7.f<~ft¥Rt-o:~i-1!!8 J:t,,(~'A=mli~-v-1,:.,.,-:7 ~0~~il!!J:!lt1 ,v­
;, :w; t l -n~ t:: 1'f J:llc· s .ih ◊ 

 
 

Page 235 of 946



[ ~ffl;fl,JIJ] l:!rf'F$ffi 1 7 ?RO) 2 O)ffl:JEi:: J.: .f>tlfti.E0:rli¼ 

[ ~F~IB:71 l ffi 7 ~F~ffi l IB:71 
r §'.Efi B l -,-t111<21 iJ:4JJ 2 B {2009.4.2) 

[ 1}1ffl~% l 4~!ffl2007-280911 (P2007-280911A) 

[ -~!fl B] -,Z.JR19:$.10JJ25B (2007.10.25) 

[:$.Jffi%ftl ~lffl · ~~~¥122007-041 
[ llitl~% l 4~ffi2006-171450{P2006-171450) 

[ lllliii€t~f'F7:i'-ffi l 
H0lM 10/40 (2006.01) 

H0lM 4/62 (2006. 01) 

H0lM 2/16 (2006. 01) 

H0lM 4/02 (2006. 01) 

H0lM 4/58 (2006. 01) 

[ F I l 
H0lM 10/40 z 
H0lM 4/62 z 
H0lM 2/16 L 

H0lM 4/02 C 

H0lM 4/58 

[ -=¥-i;frilHE:W] 
[fllliB] -,Z.JR21:$.2J~ 168 (2009.2.16) 

[ -=¥-fmtJIHEl l 
[ tiliiExt~iiffi='i;] t~~fj3J(O)~lffi 
[ tiliiExt~rJ El 1'; ] :£:::x: 
[ tlfiiEjj$] ~~ 
[ tiliiE 0) 17']:'§ ] 

[ t~fHW*0~1ffi l 
rnl!f3J(JJHl 
iE;J.Jmi~W ~ *tf iE;J,,1i.~ti!Mil iVii ~ 1'f --t b :i.£:fii1i., jj_ :j;1i.m!fwW ~ i'f Tb ft :fi,Ji:, & tY:::. h G jmj 

;J.1i.Fa'1t::ir~~:ht.::{:},v-:7 b>GJR-6 ~:fjif~t, :. 0~:fii1i.~t::*ii~:ht.::oll-7J<.~J¥~W t ~ 
{iliLz t.::olF7J<.~l¥tW~i-l!!t::t:; ~ • 'Z, 

J::.!ciEt'Ji:n:i~>JJWt::tL j,·~ < t b :1 }\JV t- X!:i? ::.,,tf ::.,,i]t*;t hb C ~,::' J::.!c{:J \V 

-:7 U§;JLW c7J{: 1 ,v-:7 *~ t , :. 0 {:J ,t,-:7 :;zjs;.~O)~ :fii1i.@Jl0~00t::IDJR ~ htdEHi 
!ltt,t;.,Jvtl), Ji-:), :.0r&:1i,1iit::U71 5-fil.rro!F7J<ifftt1"1 ✓:1i'-t71<.~fft11q::.,, 

-f-t iJ'if:i:h"C t 16:. t ~t~ijit T oolF7J<.~JfetW~il!L 
[ ITTf3J(JJf 2] 

J::.ic 7 1 7-fil: rl-::X'f"T b olF7l<f1}ttJ \ 1 ::.,, f-O)j~Ji'.t> 5 0 W fi%1.1T .. C ib 6 , fi3J(JJ[ 
1 !cn01M<~:ij;~~i-l!!0 
[ ~g3J(JJf 3 ] 

J::.!co/M<iff-tV q ::.,, Y-JJ,, 7,:1 1J o =- t- 1J 1v ¥ 1.ll ~*tf ~:m:-&~&tf/X!:i;t-0 lJ 7 ,:; 
1J ,1,~~~~~iJ,bnx.fi, fl!f3J(JJI 1 X!:i 2 !cn0o!M<~:ijf~~i-l!!c 
rnw*rII4l 
J::.!c.1F7Jq:ff-tvq ✓:Y'-iJ,oiF7 '1/**1'f;t-: 1J ?-t•bJR 1;, J::.!c7J<.jfftt1\1 ::.,,-:7--JJ,{: 

1vo-;;(** 1J ?-_:x:u:.07::.,,t.::. T'J LtAL 71Vt; 1J-:&ittAL ;t.: 1J 7,:1 1J ,v~7 ✓t=­
T'J LtJiL ;t."lJ ;fJ 1v;t-✓~7.:.,, t.::. T'J Lt.ifJ·b.ivt.fi ffi:fJ•b~:tR~h-6:;l,'~ < t "b 1 flfJ·bnx 
6 .. fl!f3J(JJ[ 1 !cn0o!M<~MW~i-l!!. 
[ ~g3J(Jfi:5]  
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( 2 ) 

J:::J1ci&:~l::tl:W.OOit!ifl:WJb>%£ :h "C ~, o , fg3ftJJj 1 lloo03F7J<~jij;1[~if!L 
[ !J!i'3ftJJf6] 
1ID%)]\.0ttiit::xt---t oJ::.iJc3F7J<l@tt1,·1 .:.,p··-0~1Jif:b' 1 o 1:tii%W.rc·ib o, fw3ftJJi 

1 iJoo0jF7J<~t;;S~il!L 
[~3ftJJI7l 

7 -1 7-;f"tro)iit=xt---t o 7 -1 '7-;f".\Lr~~< 1ID:JB)J\.0*t..i'..ti• 3 01:tii:%.tlrc·ibo, 
tw3ftJJi l lloo7l3F7J<~M1i~if!L 
[ !ffl3ftJJ{8] 
J::.ic-t:J,v-y'*~O)}]J[h- ~ X ( /-l m) C l, --1:::.ic-1::1,t,-y'*~O)~fl*~ Y ( % ) 

c lt_::tJHtt=, x c y c ~* t:J-:fillii'l 5 0 0 ( J-l m · % ) l;lT t 'd'.'o J.: 'J t::fflffi1J'2':h-b 
, !ffl3ftJJI 1 ~ 7 ici!t7l3F7Jdijijij'.1i~il!!o 
[ fffl3ftJJI9 ] 
J::.ic x t y t ~ * t:. t-:fii[i]> 8 0 0 ( µ m · % ) w. T t ,; -b J.: ':i t::miu '2' :ho , ~3ftJj'.[11_ 

ici!t7lcJF7l<~f1i!i'.1i~il!! o 

[ fffl3ftJJI10 l 
J::.ic7 -1 7-;f"il.rii'~*ftrii'tft!to, ~3ftJJI 1 ~9ici!t03F7J<~J;;S~il!!o 

[ ~3ftJJ!ll ] 
J::.ic4!!€1!J.\'Irihl-"'f-11.Afl 01-- ;? =. 7 & V/ X!i 7 1 v ~ 1-iJ, t;, 1vt o , !f 3ftJJ l_Q_!ci!t0 3F 

Jf<~jij!j'.i!f ~if!! 0 

[ !ffl3ftJJI12] 
J::.!c7 -1 7-;f"izr0~:1c~rft1~:b'J::.ic-1::1,v-J'*#-:0-'f-:t51:rLf£J.: iJ*e' < 'd'.'o J.: '3 t::m 

*'lc':ho, iw3ftrJI 1 ~ 1 11lc11t0cJM<~M1i~il!!◊ 
[ tl1f3ftJJ{13] 
J::.ici&:~O)E][h-iJ>4 f-l m.l2lrc•it o, ~3ftJJ 1 ~ 1 2 !000cJM<~Mi!f~if!!o 

rn13ftrJI141 
J::.ic1Et?iiiM1iJ'a'.Jiio:i1t~Wocii" 3 . 4 o g / c c i~1:r-it 0, !W3ftrJI 1 ~ 1 3 !cilt0jF 

7J<'ijtf1i;ii~if!! ◊ 
[ ~3ftJJI15 l 

1J +1".7 L.~!=!~lt,Jii~fil:t::xt L --c 4 . 3 o v i.1--1:::.t,; 0 £ ·c--1:::.ic1EliiJ'1E~'2' h-b. ~3ftrJ 
1 ~ 1 4 ici!l.7l3F7}(~M1i~if!!o 
[ tffl3ftJJI16] 

1J 1--1".7 L.~~li~ffi:t::xt L --c 4 . 4 o v i.1--1:::.t,; o £ c·J::.iciEliiJ'1E~'2' ho. ~;,JUJ 
1 ~ 1 4 !oo7AF7J<~M1i~il!!. 
[ tf 3ftJff 17 l 

1) T '7 L.~~:t,Jii~ffi: t::xt L l 4 . 4 5 V 121--1:::. C ,; 0 £ c·J::.iciE:t,lii:b>JE~ c' h O • ~;f.:JJj 
1 ~ 1 4 !oo03F7l<~M1i~it!L 
[ !l'f3ftJJ{18] 
J::.iciE:fii)[it!i:f'~iit::U, Y'd'.' < t 'l, 7 Jv ~ .:.:..17 L.J'!¼PU?:7··:t.1/'7 L:o>ufill@c'itt_: :::::u.;;JL., 

1-~ 1.J 1--r'J L:b>%£h --c:B IJ • ..§. ~, .= 0:11'\Jv t-~ 1J 1--r'J L*OOt::u, :i 1'\Jv 1--~ 1J + 
'7 L. t ~'Aa.\Jt::ttM lt-: 1/Jv:J =. '7 Lb1IID~c'h --c ·~ ,,b. ~3".KJ_Q 1 ~ 1 7 !ci!to:icJM<~jgf 
ii~if!!o 
rnt3ftrff 19 l 

5 o 0cillo:iElffi'Arc•f5effl~ho .:: t b'ibo, ~3ftrJi 1 ~ 1 s!ci!to:i3F7l<~M1:t~it!! 

[ !l'f 3ftJJf 20 ] 
f;tLSo:i-t:r,v-5?*~t:::Blto-n0*00t::, 7 -1 3-f.\Lrc3F7J<ifH:11"1 .:.,:7··-c 

Jt<itH11q .:.,·::1·-t7J(t ~%tL-;z '7 lJ- ~~:;ffi, ~xi L, -1::1 ,v-J?*~t:::Btt .b-:n0 
*OOt=itm:Ji~%JJX.T O-= t t::J.: ".)' -1::1,v-y' ~ f1=~T o .:Z T ·:t 7° t' 

y-~ < t ii ::::11 \JV 1-- XU? Y ;If.:., c l) 1--r'J L t ~ %ts _j_[;Jii)[it!i!IWJS ~ i'fT o JE;jiijg t , J1. :{ii)[ 
t!i~w1:t ~1f---t o J1. :fii)[c 0Fe'H::, J::.iJc1.i(f!Jii:b1J1.~f!l!H::~'/lic' :ht-:ix:fiJc·jj!jj:t,JiiFJJi=-1::1 ,v-
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7 ~ jllji!l!i L ·•ni~~~~T -iS :z ::;- --17° t , 
__eic~t~t::e;lpJJ<~MJr ~*ii~ -it o :z ::;- "I 7° t , 
~ iiT -iS = t ~ *~ffi t T -iS ;Jp71<~1fa'.~i-1!!0~m:1f'ft; ◊ 

[ ~gj(JJ'f 21 ] 

( 3 ) 

__eic:Z 7 l)-q:i(::tt, 1J!!t::--W--rnhtS11Jflji)>*£h 7-: \. '0, fj!f::J<Jff 2 Oici¼0'-1M<~1'1iW~ 
i-1!! Cl)~ffih'ti;; 0 

[~gj(JJ'f22] 

__eic-t:i,v-7 ~ ft~T-iS .7.. -r •1 7"t::t:::w1<:, :r&mlli0?8JvtJ'J$t L<: r ::7 7-f v­
r $, :7· '7 c::·7 :::1 - t-$, !f!i~.:x.i± 3:t· 1 :i - t- $~mp -iS , ~*JJi 2 o .:x.t.i: 2 1 icn 0 
;,ip1J<~1'1;W~it!!0~m:1f'ft; o 

[ -¥mtl!HE2 l 
[ tiliiExt~ifffi:'6 ] BJUl!lif 
[ tiliiE:ff.t~JJ{ § "6 ] :£:::x: 
[ tiliiEJ'J$] ~1J!! 
[ tiliiE0119~] 
[ J¥.BJICl)H;fl!l~fillBJI l 
r J¥.BJ10i'ift. l ;,/pJJ<~MJr~it!l&tf -z-0~mJ'J$ 
[ tiff.f'.fr!lff l 
[ 0001] 

::zt;;JBBJ:11±, 1J +r'J L1 ::;t:;.,;~illi!!'it~ ,u;t: 1J '?-~i1!!~0;Jp1J<~MJr~i-t!!&rF.-f0~mJ'J 
$0c.!l:J§H::lfflL ~t::r=1i1:tt::t:::,lto-tt1::71lA~ti&tl{:W;~~11:t::ff:.h, r=1~:i:~*~t T 
o ~i-l!!fflffltt::t:::,~ ,.-r_: i, r=1~ •Fsllt1Hi~Je:J1Jt·2- o ~it!!fflm~t::lfflT o t_,0-c-;b o ◊ 

r'Wtt:txt,r,il 
[0002] 

ilrif-, ~~~, /- t-H1/ :1 ✓-, PD A~0fH1J'tw¥H:iii/t,r::01J\ffi. · ll!.liAtt•~-~t:::at 
~ L<: t3 ".J, ,fO)~~~t L 7-: 0~i{!H::t:.l:~ t:,~ o r=1~:i:1!::ii;~"jt~.h 7-: \. •o o 3'Enft~ 
t:: f-'F ~ • , 1J + r'J ..L-1 ::;t;,, 1J'iE , J:l fiilifm ~ f$11JT o = U:: J: rJ 3'Enft~ ~ :fi -3 IJ + r'J l.d ;t :;.,; 
~i-l!!ti, r=J~ ,i;t-,i,~·-w£~-:fi L r=1~:1:t•it o 0t·, -1:.ic0J: -3 ~f%11J1~ttii'tt0Jjig 
IJJ~~t L "( $< :tlJffl~.h l \, l{;) o 

[ 0003] 

= = t·, -1:.ic:fi111,tw¥Rtfmt,i~t:L IJJ@fllf:!t.mure, 1/-Lfi&n~t ~ • ·-:d.:t1&n~01e~t::f-f-y <: 
, 1J!!(::fl'J~JJ;Q,;r=J £ oftJ\lnJ (::it'}, zCl),~jgllJ~~'"(•it O l) T"7 J:...1 ,T ✓~i-1!!(::tJ:~fR!rj'a'j 

W!t.-'?lli1Jc,£~~~ §a'.J t L <:, 1Jl!~ o r=1~£1!::-'?r=11t:1nN1::t,~ < ~£tLo t = 0 -r•it o 

[ 0004] 

~ --3 Ltc:Wi't0$t·, 1J +r'J L 1 ::;t :;.,;~i1!!0r=1~.m.1t~11I1otc:&")t::, Je~~*t=lffl~ L 
~i.. •~i-l!!ifr, -t:1,v-7, iEJ:llilif.f;Jjj0*~~<71v-2ffi-'?,iifdf@r)0~ffi.1!::<f71Jx.tr. Tic~ 
i'FXJWk 1 ~mo -? , ¥t5iW1f Cl) r=13'E!~f!:: (~fii)i3'Et~W&01nJJ::.) ~ q:t,C,,(::ffl~'L lfflJB;o>~~ .h 
<: ~ tc: ib", = tL t:. 0x1~ i H t::1:·~1--W--t::.rrr-::S 2- ".)-:) it •J , ➔f&0 r=J ~ :1:1tx1~ t::utt:r-J.o)~ 
1Jl!~C)*Jla'.J~i:J:J§!i)>£~ t ~ ..-:, l ~ l ~ •o O L:b· L~:b> (,' iEJ:llilifiMmW0~1J!!t::J: 6 
r=1~:i:fr.t:::f:::>\.i"(, J:!,t,~;5!fw1f-C·tts i ~s n~Cl),5"~*~:fii~;o'>JJHt~tLo l;Cl)Cl), iEf;jjj 
iifi~b;JJ!ttL ~~;jjcCl):::J)\Jl,- r- ~lJ +r'J .b. ~mt. o~:i:~1f L, !i '"7' •11:ff~b IA]~tll:::TS 
o ttf'H±m c:Ji ~ tc: t:. ~ i.. i 0 

[ 0005] 

= 0J: -3 ~:itm,0q:it·, :& 1.z t.i:11 ,,i, r-~ 1J +r'J L ~ iE-i,,li:itS!fwW t L --cm\, itc.::%i1!!03'E 
~*¥.tl:.'~J±~, f~:j:!(04. 2 V]l!!~::J::.0'm'[~t:::frJffl~& (3'E~i*Jl'.) ~r□'J&")o = U::J:---:, 
7-: r=1~:li1!::h"llJ~~~i-l!!~lfflJ¥. L.fc:, = 0J: -3 t:::frJffli*.!Jt~ r=1&")0 = U::J::---:, 7-: r=1~:i:1!:: 
-c·~ o J_!j!JE~ffiliH::f5GBJl-t o t, :i )\Jv r-~ 1) 1--r'J .b,Cl)f!l!}@i~:i:tl:~ 2 7 3 m Ah/gt· 
it o 1J', 4 . 2 V f±~0~i-l!! ( 3'E~-%¥ .tl:. ~)±i)> 4 . 2 V Cl)~-jfil ) -CU= C) -3 10 1 6 0 rn A 
h/g~Jl'.Lb,;trJfflL -Ct::>Gf\ 4. 4 Vit'3'E~*¥.tl:.~J±~5l~J::.ffo= tC:J: IJ~2 
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( 4) 

0 0 m Ah/ g £ 1:·~ffiT 6 .:. c h~AJ1i~c·.:t 6 c i,.. • -3 fll!.ESi= J: 6 ◊ .:. 0) J: -3 t=, 4 . 4 V 

£ c·1E~ilt1-t.~EE ~512- J::.ff 6;: t t;:J: rJ , ~H!!:£:#-:t L -c 1 o %l¥J.i'.O)f6J'.@:Jtft, ~~fit 
c·~6o 
[0006] 

Li:;> L~iJif::,' ::JJ\Jv r-lN 1) 1--'7 L.~ --1:::icO)R□ < f61~1:-~ffl Lt::.tlrii-t=tL 1E~~:h 
t::.:i.E1iiliii!i:tbJ1if O)IN1t1JiJi1i£ 0 , ~m11iO)½-~iJ11Ja~~ h6 tfiJ, 0 t·~ < , Jill.lJ+'71,. ~ 
tct::.:i.E~iMwi1ii El ~O)*sa8affl~O):tc5E'l'1h>~;btL *sa~O)Jm~i= J: 6-tt -1 :7 Jv~1t,--<{e>ffitf 
~ft,t;,ft::kO)~Jm't'·.:t -:it::.◊ cffi,>z t,,:t9t~,t Lt::. c.:. 6, ::JJ\Jv r-~ lJ 1--r'J Lt;: :;,;:;1.,:::1 =.. 7, 
7JJ..2. =..ryL., 7:7··_:l:yryL. ~~1.JDT 6;: c t=J: -:i -C f6J~O)~ill!4Rf4Tc·t;t4. 2 V c 
~fJ:J0)11'1i~~/:f:\,±-6.:. c i}Mh'-:i -C 1; 16 iJ1 , ntrJ£ Lt::. J: -3 t;:, ili:J'FO)~IJJiffi*!:J:il'fif~::h 
fJ•::k2!!- < , f6Ji./l!~ij[T't'"O)~~ffll=ti ,t f!J,6~0)f6Ji.ll!~IRIJJ4R#-Tc·O)-fi'/j~ffi*h'£·1J!c· 
.:t !J, {-0)~~·-cti~i.ll!t=r,~ 1; f, f6Ji.ll!c·O)f§ffi't1 ~utffi1:·2 6 ;fxvf.iJJ!ffi:JEh'~ftt·.:t-:i 
t::_

0 

[ 0007] 

[ t~~fX~l] l~lffl 2 o o 2 - 1 4 1 o 4 2 ~~ffl 
[ :JEB JI 0) lffljy; ] 
[ :JEBJlt,,ijikk; LJ: -3 c T 6~8] 
[ 0008] 

~O)tW < , 1E~~1-t.~EE ~ fPJJ::. ~ -ltt::.~ft!!O):i.EtJJi't'tL *ea~ffl~O):tc5E11'1b'~,b:h -C 
, ~t= f61ill! 1:·0)~it!!t!:'/f~J)~ 1bJ'~~c· it 6 .:. c b>WUP-:i t::. o .:. 0) J: -3 ~JJUIU,;:---::i 1; •-C , 
H*Bf~J]{OO!:J::::fBJl't'·;t 6 ;1:;,, ii"tmMll~ Jl.6 f;J !J t·t;t, ~!IRiO)iJ'-~!t1JJ~:i.EtJli1~!t~1ifh•0 
O)Jc*O)i!@'/:f:\( ::::1 ]\Jv r- IN 1J +'71,. ~ J+H ,t::.t~i'i-t=,;t:::1 }\JJ..- r-O)i!@'/:f:\) t,,~~11:> t:-,h-C :B !J , 
..:.n;1:;,f61;_g1:·0)-tt 1:71vl~'t1""'C>*~'l'ih'i!Mt-t 6.:t.~00 c ~-:i -z:-1; 16 bO) c :ttti!!.~~:h-6 

[ 0009] 

t~i=, :::1 }\Jv r-~ 1J +'71,., 7 ✓ tf ✓~ lJ +'71,., w;·1; 1!:J:, =- •y 7 ,J..-- ::::1 }\Jv 1-- -7 ✓ 

!f ✓O) 1J +'7 L.~i'i-~1t!l'm~O):i.Efiiliii!i:tbJ1ii~ ffii,.. ,t::.~i~'Z'U, f6Ji.ll!ffit¥-t 6 c, :::1 }\Jv 
r- ~7 ✓tf ✓b'1 :;t ✓ c ~-:i -C .:i.Efi_i:;,t:, i!®'I±\ L, .:. ht:-,O)Jc*h'jt:ficJic·~Jc~tt6..: ti:: 
J: !J, jtf~--l::J'{l...--7A..t/r/:f:\ L, ~if!!F9SIHtl;.m0)~1.Ja~+ht={f-3'.@:ii{JfT~h>li,'j;lmt 
~-:, -c ~ 1 6 0 ]l!t::' J::..i~O)fro < ' 1) +'7 L-1 'T ✓~il!!.0)1E~'r~1-t.~EE~ J::.~ ~-ittc::;%-iri:: 
!:J:, ~a~ffl.i~O):::f:tc5E~ iJ•~1.JD L, J::.tcra'1~,¢i;iJ,~Jlmrr£1t L, .:..tl£-C' 4 . 2 V 1±~0) 
~it!!*'Z'·Fo1Jm0),;rt,,-:it::. 5 o °C11ili:O)i./l!JJtc·i .:.nt_)O)JJ?.~iJ,~£ 61tJ!fPit=.:t 6 0 £ t::., 
tr-n/-;70)~mriJ>Tt<, ~JL?¥0){j'fl.,,{:/'1/-7 ~ffll.,,t::_:tJ;i'i-t=tL C:ilJ:-,O)!j[~,j>J: 
•)~£ 6f~[PJ(::;b6 0 

[ 001()] 

{JIJ i_ tf 4 . 4 V {±~O)~H!! (:::B 1., 1-C, IE:;fi;Ji;MMsl t L -C :::11 \JJ.., r-~ lJ + ry L, jt ;fiiJi~5:tb;J 
1if t L -C ~fJ ~ ffl 1, 1 , f*t¥IDt~ ( llrtI(l4Rf4LL 1E~;tt 1-t.~ 4 . 4 V, f*t¥i.ll!JJf 6 l1°C, 
ffitflmfm 5 Bfm) ~11'-:i t::.t~iri;:/;_!:, i*t¥f&JJJi3tt¥'.@.i'.b>::k$;t;:{lfT L, IF.ft;:!:J:l!Jg--1::o £ 
c·-fJfTT 6 o -t" C: 1:·, C: O)~it!! ~!It-t'fi: Lt::. c C: 7_), jt~, --1::J ,v-:7h>/:;,*il.O)::::J }\Jv J-. 
iJ>~tfj ~ h -C 1, •6.:. c l.J•0, j[;jii)it,,t::,j!@'tti Lt::.:::11 \Jv 1--Jc*t=J: I), ~ft,O.)~- r i:;'>1.JU~ 

~n-c 1.,.6 c~ i_ t:>t1..6 0 ..:ntL ::::11'\Jv r-~1J +'"'.l1>.0)t1□ <J1~x0):i.E;fiiliit!i:tbJ1irli, 1J + 
'7 .b.1 :;t /0)512- tke- t:: J: !J fillifxt,,'f~1.JDT 6 t,,, 4 filliO) ::::1 J\Jv H:i:::f:tc5E-c''it 6..: t t,, t:, 
~iflr-f-0) b O)b1:lc5E--ltf, :tc5E~fflgl::~{t, L J: 3 t T 6 t::.th, :::1 J\Jv r-1 :::t ✓t,,~Jlab' 

t::, i!®'I±\ L~ < ~ 6 t 1., • -3 c: t t::i.900-t 6 b 0) c :fltLll!J ~ h 6 o £ t::., lE~it!i!t1JJ1if c L -C ::z t: 
.:t-JJ..·:ll'l7 ✓ tf >-'IN 1) +'7 L ~ ffll., 1t~±i-ir(:::B l,, i'( b' -----;flltt=, 7 ✓ tf /0) 3 filliiJ•:::f:l~{t, L 
-c 2 filli0)1 :::t ✓1:•i!®'I±\ L, :i.Efiiliit!i:tbJ1if t L -c :::11 \JI-- t-llN 1J +'71,. ~ 1=r=n ,t::.t~i'i-c µ"tj~O)r,IJ 
Jmb,1:_ t-6..: t t;,,~t:,h-C 1.,, 6, 
[0011] 

C:O)J: -3 t=, 1E~~ht::.:i.E~ii!i!t&Yii0ffimh':::f:tcYi:'.~;%-irt=,:J:, 1~t=f61ill!c'O)*t'f3'.,'1t, 
~-it 1 :7 Jv~fti.r•~Wt::'.'.:..(' 6 iGJ!fPJh>';b 6 0 + L -c' ,.: O)iJ\fPJU:i.E~15!tm'iiJI0):1E;tJU~;J.i'.b> 
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( 5 ) 

~ l, •! I C:'J@C:. •) £ l, • C:. C b ~JBJJ L "( l, 1 Q C:. C fp 0, ~~ _i_~ffO)~fl!!'""(''O)Fo'jJmtJ'>,lj'f!f C ~ 
00 fEii, ~§0h-~0i\ -t:1,v-:Y'O)!rmti(::£'Z·fm~Tofl!EE1c VC!:L :iEiH~--C·O)oc 
J;6ilJ1:.Jv<:!t1i.JtJ>t J, v-Y ~ Jffi t "C lvt{!!!J O)~f,i)i(:::fH!J L , ~ (:: ,f C:. "(' 2 <XII'.J~ Bzf,6 ~ 1:. t 
6 ~ c:· , t 1, L,· - >' i:p O)f~t,J Cl) L »., c' , llli~t/J":k ~ < 00~ L "C i. ·1 6 b CTJ t HU!!~ c' tL 6 o 

[0012] 

.::h t:,O):x,fffi t L "C, :iE:ffi:tt!i!fWf[fftr*OO~fflOtl!tfil"C'!tbJJfll!II'.J(::1&.fl Lt.: fJ, :iE:ffim!tbJJ'i[ 
;f:l-1r*00~1fffl!t!i}"('ft.'¥:1¥Jt::f/tm Lt.: fJ L "C, =1 J\Jv r-~iJ•:iE§tJ>,'=,l@lliT 6 c:T)~Jl]ffilJT 
o~h-ti"~c':irn 1 6 ◊ Lti:· L~ti"0. JE:fi:)i~t!t1iJlf[U:itj,·~ IJ t i1t:v!t~t::ff1,1JmJ~it:zm 
~~ "J J£Tt.:ilbt::, J::.llt.c:TAm < !t1JJffi!II"Ji::1&1i Lt.:#l'r&rLL ~!tm~tJ\lfilM} L "C11tfi~}Jffl:O) 
il'J~i.J'M$c' tL6 o ~-Ji, 11:'..'¥:II"Jl::t~m L.J.:.tfr@it::!i, fl:!!m:JmO)J¥;7;.ffllJ1WiJ"03ff'Z·;b-., "C 
, 11tmfiO)J¥;z;.ti"*~ 1,, t ~ i::tL ~it!!0rr.J$~vt0±w1.1at::J:: 0 **0·tt'lf~i.l"lli LH< ~ 
-., "C~it!!~I0flfr~tfi'~, Lt, i. fftr~~~3\:;~t::1tz1i~fll!"t 6 c:. t 1.i,03ff::·cb 6 t::. 
ilb, fl:!!m½JJJ!ti,mui:::a1t~0 t i.1-.,t::.~at,~00 Lt::.:1,,-.,"(, c::.tt0t::3tbo-¥i:t;fiit 
~c·cb -., t::. 0 

[ 0013] 

Lt::.iJ"-:i "C, *5EBJitL ~iN!t:::.Btt o '-!f '1 ;7 JIA{ff1.&t.K'foiH':ffltH::f~tt, ~.'@'.fi~!tttn 
t T 6 ~it!!mnx:t::in ,"( b ~ ~ ifiwitt~ 5Et!li'Z'~ 6 cJlJf<~ItW~it!!&U',fc7Jll!!g-Jii:t;O)j£ 
f~~ §III.Jc L "(1,,6 Q 

[ ~Jm~filitiRT 6 t::.ilb0-¥f9:] 
[0014] 

Lie §8/.;J~~JJ¼T ot::.ilbt::*JEBJiti, :iE:fi:1z:j5f,!JJW~*tf :iE:fi:Jim!tmWfi~flT o :i[,fii)i, .~ 
;fii)iit!i!tmW ~ 1fT 6 ~ ,fii)i, &tf c:: tL 0 jjijjf..li:Fs'i t::-ir~c' ht.: t 1, v- >' ;ti, t:) nx: 6 ~)i~ c , c:. 
O)~,fiiJi~t::*iic' ht.::.Jl71<~filfW t ~fim fJ.:cJlJJ<~W~~it!!t:::B i. 1"C, J::.llc:iE;fiiJijt!tmJH:: 
!:cL j,-~< t b =1}\Ji• r-JZ!i?1/·ff1/iJ>*£h6 t :.!H:, J::.!ctJ,v-:>'tl:~fL'i[CT)-l::J, 
v->' *i*c , c:. 0-t:1,v- >'*~Cl)~ :ffi1JJJ0*oot::Y8retc':t1.t.:18lmfi c 1.i, t:) JJJt •J , li---::) 
, 2:.01&:mfit::tl:7 1 '7-fftrt ;;IF7J<i{H11\.,f 1/::t"'-t7J<iittr-:.:11/:7'·-c 1.i,*£h "Ci, i 
6.: c ~t~.t"t 6 Q 

[ 0015] 

L!cmJJJt·-c;bhtf' -l::J \V-::9*~{l)*OOi::~2,@'.. c'htdffi:mfit::*£.ho J\.,f 1/:$'''-fi 
~:firwit~!Wllt:Z L "C Hmi~1T 6 C:. t t::J:: fJ, Wi~1 Lt::_J\11/Y'-t::J:: -:i "C 7 1 7-;f:1-1-r-rJliJ>.i@ 
.JtJ:::J:tilbt::,:t"L 7 1 '7-fftrcJ\11/Y'-t ~*tfflt?l/liJ•:@&~7 1 lv::9-~~~5E­
T o 0 Ltdi'-:i "C, :iE.fJJlt·ocJ;G Lt::.~fil¥iit0JJ\.:firit!t1JJ-'?:iE;fiiJi:m!t1JJWiJ'0iilli Lt..: ::i J\Jv r-1 
:;f /'-'??1/tf 1/ 1 ::T Yf;>f}:!!:fi:fi'"(· r- 7 '1/ 7°c':fl. "(, ::l J\Jv r--'?? 1/ tf 1/f;>t J,v-7' &LK 
/Xti~t?iictJrllii" 00~tr1Jm11c·~ o" ;::tu::1: •J, ~$wt1,v-YiJ•5'ttt 0 :7··.x- ✓ 
h"il!Ul.\c'h6 0t·, ~iN!"C0'-lt 1,:; 1vt{ftt0~ft.-'?~i£'Z'O)f:ifi'¥~ttO)~ft. ~JIJffilJT 6;: 
t tJ,--c·~ 6 0 £t.:, 1q 1/Y-t;:J:: 0, 7 1 '7-fftrfl"tl±&v,f!:!!mfi t-c,,v-::9*~.t 
;1;i,~~i:mt::t~c'h "Ct •o 0--c·, -1::1,v- >'*~t,G fltmJifJ'Jl~M}T 00~J11ffi1J"C~, 1:_ic 
0)-X-!Jffl:ti"ft:lf_ijrn} t:: .. bt.: -:i "C ~®Cc' h0 o 

[ 0016] 

c 2:. ;s ·c ;;/F7f<~¥W~it!!t:::B vi"( U:, +0t11f[J::_, fitt~tLO)iclJ~t::J:: o ~ifitjJglf~~m 
( JfJrm;, 1/-V- -1 r- :7··ry 1/~m) ~-c1 \v-7'iJ11fT o 2:. .t !i~~'t10i'if*J::.:01.ff'Z'cb fJ, 

c:: O)~m,i, ti,v-7 < m x. tf,f'-° 1J .::r. + v Y > Cl)l\alt~~t,1.m L "C Po" Lt::.tJ•-., "C, flt 
.flJi~IDI&"t -b~t::, PJr5EiN!&lZll:_tz.£ --c·-ci,v-Y ~1JD~T 6 c, ~~ft!'/f~iJ'm~btL 
6.: c b"ib-ib" 
[0017] 

_:,.:_ c·, fl:!!mfi~jfJJvti"-ib~O)J\,11/y'''- (~~jflJ) t L "CU, PVD F-'?7;7 lJJHi 
;j--,"IJ 7-~'1iiilo c T Q3F-7l<ii'l1.J\11/Y'-(l)h-~l=lh•6 - t b Af~t•S.fb ◊ LtJ> L~f.l> t:, 
, = 0 J:: 3 ~;;IM<ifPt11 '\11/ :7··-01;. ~ m v 1t::.#;ir0ii1f'I t L "C ~i, -ma'.J t::, iift~tJ, 2 
o 0°cJ..::J.J::_O)NM P < N ;><+1v-t."o 1J ~ 1/) iJ'ffiv,t::i:ft.6 c:. ti;"~<, ;:c:rJialL ii1f!J0 
~*izJILf~'Z·tr\'l/-:9/.l'J.RmT o c P '3 Fo'ilm~ 1:. t 6 c:. c i;"'&'> 6 o 2:.0 J:: '3 ~,.:_ t ~ 
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( 6 ) 

~»i: L '""C, ifLffla{]~i!§1frJt''S ./S-.I.Jv'/ Jvf~O)l:tll!.5ta{]{If;i~,~~-7 Jv:::1-Jl-,*O)i'.;iHfiL ::_,,, y­
D"Z1/7' / Y~?i-'31:!ffli'"-iS = t ti ·ce o 1J1, z:.h.0 0i$1i1Rt'311('tH:.·fl Lflt'/wJii.hWWi~ 
.h-iS~, Jfxf&fJ10§ttt·, f~{iffi:::1 X t-1Y;~JJIT-iS t v • -3 Fo'J~biS6" 
[0018] 

=.ht::x-t L l' --1::.icmnt0tm<' i!§1flJ t L l O)JJ<t::JtQ!§'['ll:J\,1 yy·-t oll-JJ<i!§'t:11\1 ✓ 
:7··- c ?i-iHicr L '""C 5:Mrr~ -It 6 :t~t::tL 7k0~t.iill.iflttl:tll!.5ts';J{If; v10'('·, ~ rn/-Y 0~ 
'~-"= <lf£ffil~) t::x-ti'" ./Sg;IJ!iJ,:J,-~ < ~ 0 , 11a;: --c, JJ<!Uxfilbi1i:Jil1Yt ~~-es •J , LiJ, i , 
f~{im::J A}- {.,:ft;J,~Jt•B'fuO)t~i-t!!O')~:i'.'r::J A J, ?i-{If;~t·e 0 0 ~(::, Jf<t::5:Mtt Lt-::oll-71< 
i!§'t:V'H Yf-tl:I?Jk; ::r Yt·tFt±:i'"-iSt-::bb, 7 1 5-;Jc,j_--=f-~~?i-11-3 J:: -3 ~tf~%:tm 
tti~<' ,~ti~O)J:: -3~1 ;,{-s;'t::Jfr1;, {tfMOOffrb>1J,~1;,) 0 Lt;::fJL--:,'"(' j@)J{::'.;:-* 

!l!rc't:V: ti~~~& c ?i-Yiit•i({lf;t•e 0,~t·t, {if.h '""C "•-t> ◊ 
[0019] 

fe L, = 0J:: 0 ~1&::fl.li?i-fli'" o ~1,v-Y ?i- m" ,t-::~i-t!!t::i:i" ,--c, 1t1Rli1 ?i-IE;j.Jiffl.lH:: 
Wc@':T 6 t, ~iMi.t•~1f: Lt-:::t~v, 1cJii*fl?i-~bbt;:::t;i:,t::tL IE§t::J:: o ~~1t%1ffi 
.m.t::J:: I)' 1Bz:fili1t::%i:.h6 J\1 y:7··-~0)7J'-miJ,~ L' ~i-tf!f~1~iJ,~ L < fif;ri'" 6 0 L 
t-::fJ'-> --c, --1:::.~0~:flJi ?i-fli'" o ~1 ,v-:7 ?i- J:1:11, ,t-::~.t-t!!t::i:i1; >'-C tL t&::flli1?i-Jt;jii1iffl.H:: 
Wc@':i'" o~b'S 6 ◊ 
[ 0020] 
..1::_~c717-;f\'r--=f-t::x-ti'"6oll-7J<itiM11,·1 y:7··-0~iJ{5 O~Ji%W.r, ~£ L<U 1 

o 'S::it.%1-:.tr, ~t=~:t L < u 5~Ji%l-::Jr t ~o J:: 0 t::mmr1--t 60:0,tff-:t L"•◊ 
= 0J:: -3 i::mt,Ji'" 00t,frf i U 10!i, '1F7l<i$•~1q ::.,,:7··-0i!!!nt:b1* f'J ~ < ::'.;:-0 r , 

1J -r 17 1,, 1 :r ::..-· O)JN~'~iJ'§!lffit:: fttr L , ~t;i1iFa10m:.mt,±octmi'" 6 = u:: J:: fJ , 3tn!<~~ 
I01If;r?i-tN< :o" 0 t·s 6 ◊ 

[0021] 

..1::_~c'1F1JQ$·tl:rH >:7"-:o', 7-Y lJ a=- 1- 1J 1v~u'L?i-%uj¾:m:icrt$:&tf'/x..U:;t: lJ 7-Y" 
lJ Jv~i~~f*fJ"½PXQ = t ii~.£ L~•o 

..1::_~c7-Y" lJ o=- l- lJ Jk~{lI.?i-%Uj¾£i:r~~U, ~m?i-11&1[£ Lt-:::f&0.W~H::J::-> '""C 7 

1 5-:fft--r-Fa'101t4tFJ!?i-7E~i"" 6 = t ;t,t·2- 6fl!L 7 1 5-:fft--r-c 0i:a~:h:o'~ <, _a---::>, 
7 15-'f.'t--=f-cTJ1flii'~-'l:?i-+7J'-t::ff1:iL'""C71 5-'¥ft--r-0Wi~?i-lW.tl::i'" oz: r iJ't·'e, L 
:b•b' 9F7.K~il'I-IU-......01'.f:fttb>:3-i'::'.;:-\, It I, I') :t~·~?i-:ni'" 6 0)-z''' 1\,1 ::.-,,;,··-t L '"(~jt~ .h 
61urn?i-+'.7J'-t::,rm;: --c 1, 1 6 :o" t-:, t·s 0 0 

[0022] 
..1::_ic'1F1JQJ§-t11--H >Y-:o''1F7 •:.,-~%fl:t-° 1J ?-1J·0ret •J, --1::.ic?f<.1!§-t11--H ::.-,,:7··-1i~ 

,va-x*:t-"lJ?-x..ttz:07/E=-17Lr&L 71kiJ 1J-&~i.£\, :t-"lJ 7-;, 1J 1vM7Y-1::=-
17 Lr&L ;t: 1J n ,v*-✓'~7 ::,.-,,-1::=-17 LtiiJ•t::,_ioc-iS ftb•t_:,~m ~ .h-iS:'Y'~ < t i 1 :flt, t:, m 
nx:~.h.6 = c b1frf i L1, •◊ 

o!M<i!§fi_r{-1 y:7··-:o,;:JF7 '1/*%fl;ff 1J ?-iJ,t:,filinx:~.h '"(1, '1:h.!:f. :'Y'iii;f.;;1J□t·0$il/~ 

11 t*l[!1(t1c ?i-1tl°'t·2-, :tt-::, 1JQ$•~1,,1 ::.-,,:7--iJ,~1t-,a-x*;t:JJ ?-~:b·0fflnt~ 
.h --C 1; 1.htL ·frifi1i~?i-+.frt::~1'T 6 z: t 1.,,t·e 6 o 

[0023] 
..1::_ic1&:~t::ttWOOit'~1fiJ:0>%iil. '"( 1; •o Z: t iJ~~i Lv10 
fJUxtU, tr,v-7 t L --cif 1Ji-rv1/ <PE) ;o,ffii,,,t:,.h --c:B IJ, z:0:t:JJi-rv 

✓"UJf<?i-~ < o Lt.:.iJ'-> '""C, Wifili5ti{tffl?i-~1'~ -It 0WifilirS1~1flJ?i-1Bz:fili1 t::i~tm L '""C :B 
< = c b1~i L1,, o Hi L, ~ 1,1..,- ;1 t L '""C JJ<?i-if-'iiiJ•::'.;:-t •:t11'l0 b o:i 2:'. ffii,, ,t_:: IJ , J:::.ic1\ 
1 YY-t::WOORi1~1tffl?i-~tf~--1±0 t_, 0?i-ffl1; 1t-:::t;i:,t::li, Wifilir51~¾1J0f;f.;;1JaU=F~t· 
S6o 
[ 0024] 

imID:n"0t£It::~ 6..l::_ic'1M<i!§t11--H ::.,,:7··-0w111:rt>1 o ~:it.%1-:lr, frf :t L < ~i 5 
~:it.%1-:lr, ~t=frt:t L < u 3 iiii%l-:.trt·s6 = t :o'~i L" '◊ 
= 0 J:: -3 t::fflffilJ i"" -iS O)fJ>frf i L 1, iO)li, 3F7Ki$•~/ q > :7··-01!!!&:b'* fJ ~ < ::'.;:- 6 t , 
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( 7 ) 

lJ f-7 .b.1 ::t- ✓0~~111.t,~ifrM&::fLtT L, ~:fiiJiim0~mt,tmJ□9 o = t t::J:: VJ, 3'E1&~%Z 
ii0ffl;T~1N<fpt:,·c;t;so fE,j, IJ'iJIDJtttL 71 5-fft-rt;:Jfc7J<liH11:r,1 :,,y··-tll<i1¥ 
ftl\1 ✓y-·-t ~ \, Yt, < if:' .W.Ififo!i'l'11f1Jb>1f:£.tL l \, 10;1f.r~t::UW.00it!i·l1.1f1J~1fu b 0) 

-c;t;s 0 

£.tc::, fciJ1'JO)J_!llEl3t::J:: •J, 715-fft-r0It::X'f907 1 5-fiz-r~~< IJ'iJJf:;71"-0)*;tI 
ti 3 o 11iii%l,jT-C::·;t o 2:. t ii~:£. Lt,," 
[ 0025] 
_1:_ic-t:J,v-y':.:$:µf;:O)}]j[h ~ X ( I-< m) t L _1:_ic-t:J,v-y':.:$:µfl:O)~fL~~ y ( % ) 

t Lfc::;l:J;i"i(::, x t Y t ~* Ltc::@[;aq 5 0 0 ( µ m · % ) .k:lT t ~ 6 J:: -3 t::fflffilj ~ tL 6 
2=. t iJ,m:£. L 1, •◊ 

= O)J:: j t::fflffilJ9 60!.t, -t:r-,v-y' :;,j';;;~O)~fLf,fql;a>1J,~ \, 1 b O)ti c'Vf tl:l!fm-'?MIJl~:J:6 
!tm0J.Y'!6 ~§ttt-'?9< , *'r'11.~·fl::b>~ L < ~6 tc::tb, 2=. O)J:: -3 t::fflffilJ~l1..tc::-t:r-,v-y':;f;;; 
~ ~ 1f9 6 ~it!! t:::;f;;;J'EHJI ~ Jfiffl9 6 = t (:: J: ") , :@!:\!f~:½-/J:~ ~ J'Et! L -3 6 fp Gt·· it 6 o 

[ 0026] 

_1:_ic x t y t ~* tt..:fiiJ> 8 0 0 ( /_,( m · % ) 1,..:J.T t ,:.:-;s J: -3 (:::t,l[ffi1]2' tL 6 2:. t i:J'>m :£. 
Lt,," 

=O)J: -3 ~tr,v-Y:;f;;;~~m1- ,t..:~ifilt-U, !tftiiJ;1l::iJ•-fi~ L < ~0 tc:tb, 2=.0J: 
-3 i:::mffi1J~tLt..:-t:rn/-Y:;f;;;~~1f9 0 ~i-l!!t:::;f;;;J'EB.IJ~Jfiffi9 ;s 2:. t t::J: fJ, J: IJ!i@!:\!f~ 

:ZJJ,W; ~ J'Effii L -3 o iJ, t:, -c:· ;t o o 

[Ei), 2:. O)J: -3 ~~ifil"C•i.t-1:::1,v-7 O)~~,t::~J.¥nx:-c::·~ ;s 01:·, ~if!!o)i:t,,v~·-wnt 
O)fnJJ::. ~llilo 2:. t b t·2- 0 o 

[ 0027] 

_1:_ic7 1 5-fil-=fiJ,~mfil-=ft,t::.nx: 0, 1ft::1v1-1v~0+Y =-T&tf/x.urn,2. 1-iJ• 
t:, f\\Jnlt ~ tL o 0) iJ1m £. L 1, • o 

=O)J: -3 t::, 7 1 5-fft-=f t l l~~fft-=f, 1ft::1vf-Jy~C)f-y' =-7:&tf/x.U7Jv 2. 
1-i::~J'E900)ti, 2=.tLt0i0tL ~11!!.pqt·O):t2J'EtH::t1:tL < 1J+r'JktO)~JG1~in'1lt 
<)' LiJ•b::JA r-iJ>~iffit•;t,St~ijJ_IE13(::J::0bO)'t''it60 :£.tc::, Jv-rJvffl@O)-f-y' 
=-7 t 9 601:L 7-rY--c'ffl@O)-f-y' =-TU l) +r'J .b.1 ;t::.,·O)fip_}.._Mffit:o>IIJ1J~t·;t fJ, 
~J:j!%iffl~C ~fllt::J:-:, -C tL lJ f-r'J k ~fJJkfilL "C ~Tf~~tt~J'E~9 0t..:tb, ?f.Ziiffl;T 
-'?, m~0ie:~i1t•11.iJ, it ;s iJ, 0 -c::· zb ◊ " 

[ 0028] 
f_E!L, 715-f.\i-yO);fl~t::J:6:;ifs;fj:::ffl~,W;,,O)j-31,6tt;:JFf!i;t::,j\~\,,O)t·, 71 '7-fft 

-=rt L"CiiJ::.:vi0i.,O)O)ff!1t::, ::J1v:::1=- 7, 7:7··:,t,:,.,7~crJ~f1!fll-r0f-t!1, ;t."lJ 1 2. Y, 
;-J{'lJ 7 2. Y, ~I., ,ti, ;t." 1) I. 1-v /~0)1f~!t,!JJi.r•t:>nlto--t;7'' 2. :7 o ✓llLT~~ ffll., ,'"( b ft 
\, lo 

[ 0029] 

_1:_ic7 1 5-'fil-=fO)ft~'filEtt,_1:_ic-121"v-Y:;f;;;fii:O)ft~fW~J: 0*~ < ~;s J: -3 i::m 
ffilJ~tloO)iJ,~:£. L\.•◊ 

=o->J: -3 t::mffi1J9 oO)ti, 7 1 5-'fk-=fO)ft~fftf¥iJ,J::.ic-t:1,v-Y*i*O)f:t!:JfL1:¥:J: 
1J tJ\~ 1., ,tJ;i"it::ti, ~i-l!!~fFff.lt9 6 ~0)~~ ifi LfR!r&::-t:1'\v-Y:;ifs;~iJ,-t~lr@:l:Jffi L -C, -t: 
1,v-Y:;f;;;~t=*2-,:.:-y·.:x-::J~~,t ;s:..:. t iJ,;t 0, Lt·:L, -t:1,v-Y*i*O)w_t~fLpq 
,,7 1 5-fil-riJ"fiA L c, ~if!!O)lm!f'fti~ffl;T~-tto = tii"Sot..:tb, 2=.tLG0T-fii"i 
~ @]~9 6 tc:tb--C' ;t 6 0 

r,'ij, 715-'fil-=fO)ft~fft{IU11-,rn.lJ.T0b0t,tff:£. L<, £.t..:, 2. 5 lJ-01J"itt1'1 
~ 1.fJi:9 6 t , 71v 2..:: r'J k, :/ 1J :1 ✓, + Y ✓-z·i&OO:l!!J_!lliJ,~ ~ tt -c 1,, ;s i., O)iJ'>-fff £. L 

\, ·◊ 
[ 0030] 

_1:_ictllHIJiiO)J]j[hb>4 j...l ml,JT, ~(:: 2 f-l ml1Tt·;t o 2:. ti)'>~:£. L \. ·◊ 
_1:_~ Ltdl=fflJJJ:~l~:U, 11tfi:JiiO)J¥hiJ'*~ ~ ,mJ'Emi~ tLo Ui~ 1 -3 i 0)0'>, 1~11:Jii0J¥ 

hi0'*2' < ~ 0 ~2-·· ◊ t, ~i-t!1F9fflHt~:tJ[O)~*(::J: l)jf/l1fi'lf'l1.iJ'>fffT Ltc:: fJ, 1£jtjjljj~O) 
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( 8) 

mi~'ii.Ih'3''7£ < 7£ 6 .=ct:: J: 6 ~ii!!I. ,i,;t,if-W&0~T1!:'1-tl* Ltc: VJ T 6 .= c (::7£ 6 
0 Ltc:iJL-:i'(' tlzmJi/0)~7:,.iJ>4 /1 ml,_1T, 1~(;: 2 µmtJTt-·;to = C: :,j{_~;i L\. ·◊ IBJ, 
t£Nfit;;t~(::A I) j.liA., tY1 6 tc:ln, ~.7,<.:,j>';J,2- v );r~t·;t--:i --C l>J:::Jic t- 7 '1/ 7°~JJ~U+ 
71'-(;:Je;J=lJ2> h6 0 :i tc:' J:Jct£11Ji/O)J!Jh- cu' flzmfii;>'trn.,,-J7 Cl)J,[i'i](:::JBmt2-h --c 
1, 1 6i!b.½(::tl:'3fiJ!Jh-1!:' 1., ,1, •, 1&:m.li/b>t1q.,,--:7 O)jjljjffi(;::JBJvt 2- ::h --C 1., 16 :t~t::tiJtOO 
f!lU0J!Jh-1!:'1, 1 '3 li0l.::.Too 
[0031] 
1:.ic.IEti.it!il,ljJ'ii J101e±lw &n' 3 . 4 o g / c c wi 1:·;t, 6 0n>:~.± L \,, ◊ 
= 0 c1: '3 i:::mffi,JT 6 0u, 1ei~W&n' 3 . 4 o g / c c *~rlJ-c·s 6t~.½t::tL IE;f;i1i1:•0 

13{J6!i%rJrS"J7£ BzJ;Gt·7£ < fr:vf,;S"H;:ocJ;G-t 6 tc:ln, IE§t·0g;{t li f$J~(;:.Jitfi L, f!?;:f¥fi 
01Em:~&:J;G(:::x;t L--C b 2-H c·*~ ~i}"!U7£1,,◊ =::h?::X'f L -r, 1E±lWfltiJ>'3. 4 o g 

/ c c J,_11:.-C'&":>6 ;1:~.@;(::U, IE~t·0&:J;Dli:ft*OO,ll't''0)'5jJiJrsf.J7£&:J;G(::ITTUi::2' .h6 tc:ln 
, IE;f;iJtr·0g;1t i :ft*00Jilt·0g;1t:t,r::p1C.,t 7£ 6 0 .=0tc:1n, m:~~01.E~it!i!MiJ:tfr::p,"'-0 
lJ--f-r'J.LA ,--/'O.){~A, 'lit'lftiiffi~c:7£.btc:bb, g;{f::0't:£&n'*~ <~6., .=o.).= ciP½ 
, IE;fii)iit!iitWJi/0)7Ei~WfltiJ> 3 . 4 0 g / c c J,_').__l::_O)i!;',,@;(;:, :;,js;:§ell}JO){'l=J:ll!'}J~iJ{+½--i:: 
Jefl2:>h6 .= t t::~6 o 

[0032] 

lJ--f-r'JL~~~~{v:t::x-tL--C 4. 3 0 VJ,_11:., tit± L<ti4. 4 0 VJ,_11:., 1~(::_i,ff;i L 
< U 4 . 4 5 v J,_11:. t ~ 6 :i t·J:.fcl.E1ii1:iJ'7E~2' .h 6 J: '3 ~fflnlt--C" ib 6 = t :,j,_tg :i L 1,," 

=ntL IE:fi:1:ir• 1)--f-r'.H,~~~~{v:(:::x;f L --C 4. 3 0 v*~rlJ--c-·1t~2-:i1.6 J: j 7£ffinJtO) 
~i-l!rz:::·t:L :;~11Ji/01f~t= c1: --:i --c 1'5Jilln~it:11:0~wu* •J,; v,h", IE:fi:1giJ, 1J --r r'J L~~li~ 
{ir(::X'f L--C 4. 3 o VJ,-1J:.t·1t~2-i1.6 J: '3 7£~i-l!!tU, t£11:Jiv'J1f~(::J:--:i--C i'5JilMM1 
O)~WiJ>ffl~(:::fJU1.6iJ,t_::, -C'&":>6, ~(::, IE1ii1:iJ>'lJ 1-r'J L~.ffill~~(n.t::x-t l- --C 4. 4 0 V 
l-?11:., mt\.,ti4. 4 5VJ,_1J:.t·1t~2>.h6J: '37£~i-f!!-C·tL =0~W:o\!l!~t::tl:::FJ!T60 
[ 0033] 

:itc:, J:.fc.IE~iMm:Wt::tL Y'7£< t b 7ll.,-2.-=-r'JLwZv 1tl:?~"i',1/r'JLiJ"ufili~~:htc: 
:1 l\Jv 1--~ 1J--rr'J LiJ,~±n --ct:; 0 . li ~, = 0):1 l\Jv t-EN 1J--rr'J L*OO!::U, :11 "'v t-
~ 1J --r r'J Lt ~'Aa"Jt::ttff!I! Lt::. :J ,v :1-=- 7h>ufil~ 2- :h --c 1,, 6 = c iJ>:~.± L 1,, ◊ 

=O)J: j~fflj§ti'°ov'J~i, J,_1T&::~-tf£El3t::J:6o E!O'G, IEffiit!i!tmWt L--C:Jl\Jvr-
~ 1)--f-r'J L1!:' ffl~ ,tc:i!;';i;(.::U, 1t~~&h'i'5J £ 6 i::~;t-1 --C, *sEfiifflj§Ul''RJE'.(;:~ V), r'5J 

i£*iffl'AcUJ: I] g;{f::iJf!:j:!.;i 6 ,_: t (.;:7£ 6 ◊ -z-.= t·, 711.--· ~-=-r'J Lmt\, 1!:i? :7··,t,;..,r'J L 1!:' 
IEffim!r1/JW <*ss~r-Jmn t::ufili~~tt-6 ,_: t t·, IE1ii1:t::t:;tt6*sEfii~h-OJ~;fa1!:'131--:i--C\.•6 
o f!! L, =n.t_::.05c*ii*~s~ffl:i~0RJE'.1tt::~i*~ < ~~T 6 li v'Jv'J, :/iU@J1tm:~x1J*v'J 
i.&T-?m:~11=ifi~fEO)f.5;T~1!:'1t1*T 6 o -z-.= --c-, =0J: -3 ~i'o9lm1!:'~;fCJTf'-<, :1 J\Jv 
t-~ 1J --r r'J L*OO t:: :11 \Jv t-~ 1J --r r'J L t ~m.a"Ji:: tiff!!! Ltc: :J ,v :1 =- 71!:' im~ L --c 1,, 6 , 
[ 0034] 

J!t::, 5 o °Ct-1--1:::.v'J%1ffi'ATt•f'1!ffi2-h6 = t iJ% 6 ~i-l!!t:::iliffl-t 6 =th"~± Li, 1 ◊ 

= h~;;t' 5 0 °CJ,-1J:.0)%1ffi'ATt·ftffl ~ htc:i!;';.@;(.::~i-f!!O)g;{tiJH~-< 7£ G tc:ln' *JellJJ 
z:ilifflT 6:'.liJ~iJ{*~ ~ ,:,j,t:, 1:·s 6, 
[0035] 

± tc:, 2fs:JellJJ~iJ:.ic §S'11!:' ~m-t b tc:1nt::, ~JLW0t1'\v--:7:;$;:vti;t::t:; it 6-1i0* 
oo i::, 7 1 -'7-fll-r t =H=-71<?'@:'11-1 H ✓ >'. - t JJ<i$•l"E.1 H ✓ :1··- c: * t 1!:' ~v ;:z -'7 lJ - z ~ 
::ffi, 11!zii L, tJ'\v--:7:;$;:~t::t:;it ,b~-Jiv'J*OOt::f!tm.li/1!:':lBnltT 6 = t t:: J: 1L tr,v 
--:7 z11=~T 6.:-:Z T ·17°C' 0-'~< Ct :JJ\Jl.-- l-X!i<✓N✓• C 1) 1-r'J LC 1!:'%Ul.EliitS 
!f=WW1!:'1fT 61.E§ t' jt;j.1gi5!f'!1JYW1!:'1fT 6 Jtlit O)j'Jjt::, 1:.ictlzmJi/iJ>Jt§{!!]U::jlljc@'.~ :h 
tc:1xJ'W--c·jtt;j~rnit::t1,v--:71!:'Wc@'. l--c~:1ic1:vt,;z11::~9 6;:z .::;- '1/ 7° t, 1:.ic~;f;il:vti;t::,11=-* 
~filfW 1!:' i!.ii ~ tt 6 ;:z -r ·1 7° c , 1!:' ifT 6 = c 1!:'1iux c T 6 o 

= O)J: '3 ~~j~:nltt::J: 1J, ti,v--:7 0)1~m!i 1!:':lBftltT 0~0)1"1 ✓:1··- c: L--c~t:-7-k 
i~1t1"1 ✓-:Y-t JJ<i~'l"E.l "-1 ✓ 'Y--t 1!:' ffl\, 1t::.~t:-1J-c~;w~i-!!!1!:'11=~T 6 = t :t,--c·~ 6, 

[ 0036] 
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( 9 ) 

__1_icY.. 7 lJ-q:i(::tL ]!!(::.W.OOittt1flJ;,j{15'£h --C Ii ,{S O)t,•~£ l Ii io 

C::htL1:::3zli Lf.:f!EEE c fr,J;f-lo:iJ-11!EE(;:J: 6 ti OY-Cib 6 o 

[ 0037] 

___1:_ic-1:::rq,,-y> ~fi=~T 6 Y.. -r '1/ 7°(::i:Wl--C' flzm:JIO):JBff)tjf#:;; C l --c f :;7 7'-f v­
r~, ;,-·· "? t::·7:::1- r-$, l!ii¥$)Z.1;t?1· 1 :::i- J, $~ ffi1, • 6 o:ii:F~£ l 1., •◊ 

.::;:-· -1 '1/ 7":::1- r-$--Ct;t-1:::1,v-Y O)jffijjffij~I~-tt~·-b ~qi~1.-1t,,, r ;,-7'-fv- Y$ 
~--c-Shtftr,v-7'0)}'(00\'$T ~JG~ i::--c·~ -b iP0 --C·So o 

[ '.i'EBJIO)WJ:m:] 
[0038] 

*'.i'EsJii::J::ntL -1:::1,v- 7'*ft:o:i*ooi::mc[!l[2' ht::11zml!i.J'5@&~7 -1 1v7'-~fm~ 
1EflT 6 0)1':', :i.£t3)i"{''fR:,t6 ltc:~1.lii'.WO)·H·fti!tm-'\c:>IfJJ)ii5!tf;JW:b> t::, ifHf:\T 6 :::i }\}v 1--1 ::t > 
-'?? Yl:F:/ 1 :.:t 1/;Q'flzmfl--C' r- 7 '1/ 7°2' h --c' ::J J \lv r---'t'?>-·lf ::,,,;,j,j,lfi,)i-'?tJ ,v-7' --c· 
;f;ftf:l-t 6 O)~f!l]ffilJ"{'·~ 6 0 ..:. h?::J: IJ' j't-fi:)i-'?tHv-::$'h•'3l:Ct-b j>'';,(->fil:E~2' ho 
o:ic·, ~i1f!c•o:i--tt1711.4~1t1o:i~1l::-'?~i1f!c•oJ{*~~tl:o:i~1l::~f!IJffilJ-t -b..:. t :b--c·ff- -b t 
1, 1 -3 f:fhtc:5'1J:m:~~T -b o 

['.i'E~~*~T-b~~o:ia~o:i:JB~l 
[0039] 

J;JT, *1EBJI~ 2' t::, t::ff;rlll (;:l[~BJI-t 61.l', *1EBJI!il:?1T o:i-&~o:i:JBJilH::JiiJ G ~JU:i:::2' h -b 
ti o:i--c•~:f~ < , -f 0)~§'~~£ l~1, ,;Elffl(;:t:,1, ,--c ~JI.i¾:£ l --C *~T 6..:. c :b'~1i~~ ti 
O)"{''if).i;, 0 

[0040] 
( ~ 1 O)~~-m~ ) 

~ 1 o:i~~:lBJi&--C·tL t1,v-5lo:i11zmJ1o:i1\1 >Y'-t l--C~H07.l<i-~•t1rd ::-,,:7··-o:i 
H~ffl\i,tc::tJ,l;iio:i:lBJflH::---:>\i,--CfJtBJI-t-b 0 ~t:,, J\1 ::-,,:7··-c L--C'11:7.l<i.@'.•t1J'\1 >7'··-~ 
fflli\fU;L '11:7.l<i.@'.1t11'\1 ::,,,;,··-, 7 -1 "7-filr, &lF=tf~i.@'.t!l~ffl\i,,bt.:"tt--C·, 7 -1 7-
fftro:i?J'-ftt;it1~ff1*c·~ .&o:ic·, 11zm!I ~'&'.~t::11=~-t -b..:. t t,,c·~ -b 0 

[0041] 

C :i.E:fi:)io:i{~ J 
n;T, IE§~M-mWc·S,b::JJ\lvHi~ 1)1-r'JL. (A 1 &tFMgt,>,fh-f'hl. Omo 1 % 

~i.@'.2'h --CH 0' il---:>Z r i?' 0. 0 5 m O 1 %*00?::1H± l --Cl, 16) C' .ilR~~~jflJc l 
--co:irt+v>f"?·:,/'c, t'flHflJc L---co:iPVDFt~, 9 5: 2. 5: 2. 5(7>W:i: 
J:tc·fH.ii Lt::ti, Nivl p ~i.@'.1f1Jc vc~~~{[::~::J ::,,,t· ~ '1/ 7 Y.. ~ ffll, ,z ..:.ht:, ~WM'¥- L 
, IE:fi:)iii1f1JY.. "? lJ -~~JJM Ltc:. ;xi::, ..:. v1JIE:fi:Jiii1frJY.. "? 1J-~ IE-fi:)i;ffi;~i*--c·s -b r ,1, ~ 

=-.,, L.fi1fO)jjfifTiff t=~cw l, J!t::, ll!ziJ:i, fE}!!;-t -b..:. u::J: •J , r 1v 2::. ry L.fao)jffijTiff t::IE 
:fi:)iit:tmWJiiti,:JB.11lt2'htc:IE§~1t~ltc:0 jBj, IE:fi:Jii~:t~iy~Jio:iJE:E-JWJ!l'.U:3. 6 o g/ c 

CC lf_::o 
[0042] 
[j't:fi,)iO)(~J 
ER~tif--1-(} .. :@~j&) c, CMC (/JJv;ff3f1/;<1-JvtlvD-Y..T1' 1Jr'JL.) c, SB 

R (Y..1-l.--'/:f::$'Jx.::,,,::tL.) t~, 98: 1: lv1JWiUtc•7.l<i.@'.itl$t::--CiftiiL--CJtfu:'fi 
.::z. "7 JJ-~fi=JJM Ltc:HL ft§;ffi;~ft:'Z'·S .&iilaJrnO)jffijfirft::fl:fi:JiY.. "7 1J-~~~ L J!t::, ll!z 
tAL fE}!!;-t-b..:. u:: J: 1J ft§~1t~ ltc: 0 jBj, Jt,t.Ji1Mm1iJ1o:i1Et~WJ!l'.tt1 . 6 o g / c 

Ct Lt::, 
[ 0043] 

C'1M<~t!~&::7>~!JMJ 
.I.f-L,,::,,,!J-;ff:r,- r- (EC) c ::).I.1-Jv!J-;jq,- r- (DEC) cf.i>?§:ffJ:t--Z:'3 : 7 

o:ii11ii--c•iHii2'htc:ifliii'@~t=, ±c L- --c L i PF 6 ~ 1 . o --E11,/ 1J '1/ 1-- 1v(l)a1Jii--c•i.@'. 
1.1~2'-tt--C~!JM Lt:: 0 

[0044] 

C ti ,t.,-7' v1Jfl=~J 
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( 1 0) 

n;f, iIDfrJ t l '""C 7-t: r-.:.,,, t= _ 7 1 3 -fi/.r·-eib 6 T i o 2 c ,v+,v~··e ib-:i '""C*1.:'zf.¥. o 
38µm, 1-7'/"I* (~) ~KR380J ~7-t:t--::,.,t::x,fL'""Cl O:if:i:%, 71/' 1)0 

=- r- 1J ,vmm < *fiL) ~1fuctt~i'i~ < :.tL1t'i1icrc:J--B-r > ~ T i o 2 t=t-t l '""C 1 o ~:i:?/c: 
i~i'iL, ~~fflHl::~F i 1 mi cs ~ffll,,'"(]~i'i7J"~~~:t=f1,·1 , Ti 0 2 i){7J'-~~htc: 
7.. 3 1J-~~~ Lt-20 {xt::, 7K 1Jx.+v.:.,,, (.k"'.rL PE t 111g-t ~ thrct-6 > ~t~~:rLim < 

Jm)!j[ : 1 8 j_l m, 3¥::t-!,JJU.¥. 0 . 6 µ m _ ~tLI¥4 5 % ) i:;-•i:,nl<;,6-t:J,v-7' *~O)jjljjflj'g;: 
, J::.lc.7.. 3 1J-~f· 1 ,y7"=1- t--$;~ffl1,,'"(~1fiL, ;;z 3 1J-O)/fH"f'l~~,~- ~*-t-6 ~ 
t i;:J: 0, -t:1,1.,---;1:,fi:~O)jjijjufft;::,.&:m:Jl~IDffltLtc:o iEJ, ~0)1.&:m:JIO)J!][h.LJ:jjijjoo"1:'·2 
µ m"'c'it'> fJ, ;f;.t,.:, J::.~(7JmJ< {:J,v--;1:,f,;~O).lffl:}!j[li 1 8 µrn "1:'ib-6 t I,, j ~ t ipi:,, 

-t: H v - 7' O)ii.lm}!][l i 2 0 µ m c:::·· it'> b o 

[ 0045] 

( ~i-1!! O)i.lIJ'[ J 
IL j'j_:fi,]!-fh't'ht:: 1)- Y!lffiT~ Jfx 0 {flt' -l:Hv-7' ~ii- L '""CiiWr§1:kt=~2' Jfx-:i tc: b 

0)~7°!.,· 7.. L '""C, llm-'¥1:kt::;fl!J UI: Lt..::~~~~fF~ Lt..::tfL ~itl!>1Ht~t L '""C C'.)7 Jv ~ =­
i'J L 3 ~ :t,- r 7 1 JvLO)~xM~Fa'ir9t;:~,t.1!~~~t,!1!; L ~t;:, ~iM~rn!rq t;:~F7J<~1'~HI 
~ffi~Ltdtt=, 7Ji-~ =..ry .b. 3 ~ :t,- r 7 1 Jv.b.lu.l±~i~~L--Cittl::.T 6 ~ t t=J: 0 ~ 
i-1!! ~ {1:~ Lt..:: o iEJ, ~ O)~i-l!!~fH;:t::a i '""C Ii, 1.Ef'! jjljj:fi,]!O)m!tiliJ~:i: ~ ~:f.t-t 6 ~ t t;: J: fJ 
, 3t~if:tiJ::.~)±iJ{4 . 4 V (;:~ 6 J: :i t;:-fJtJE L, J'i-:;, ~ O)~{iLC:::·'iEf'!;f.1!0)?§'.:i:J:t (f'! :fi,1! 
0)1fl@l1E~%'.:i:/1.E;f;i1!0)=t1J@J3t~%'._a_) iJ{I . o s t=~-6 J: :i t::fflJE ltc:, :t tc: _ J::.lc~ 
:i-f!!O)~ft?§'._I!i 7 8 0 rnA h "'c'it'> 6" 
[0046] 

( ffi l____ O)jifi: 0),8!iJ.) 
ffi_l_O)ftfi:0ID:li&t·tL -t:1,v-570)1&m:J10)1-;;1 .:.,,,Y--t l --c~M<i-~•t'!Fd .:.,,,y··-t 

Jf<i&,1t'iJ\.,f "';/:7'·- C ~ ffll, ,t,:::t~(7J7t1Jl~(.;:-:;1, •'"li£BJIT o 0 

l,JT O)J: :it;: l '""C -t:1,v- 7'1t~ l, J'i-:;, Tlc-t:1,v-7'0)18zm:Jl~f'l:fii1!iIDH;:j!lj~liiT 
6 L_1>7H;L J::.lcffi 1 0)$-%ID:lrnt lu.l~t= l '""C~itl!~ f'F~ Lt-.: o 

n;f, 7 1 3-f}[f-"'c".¥)0 Ti O 2 (Jv1-lv~t·ib-:i'""C:¥,.:'If.¥.O. 3 8µ m, -f-7.:.,,,I* 

(~) ~KR3soJ ~1 oW.:i:.'?/C:t, *t~:l'f1Jt·ibo7/' 1Jo=-t-- 1J,vffl:i~ <*fil.) ~* 
u~:mirf* < ~F*i$fl:;ff 1J ?- ) ~ 1 W.:i:% t, ~fi!iifrJt·ct o c Mc < n 1v¥~ > ..x + 1v 
-t:n,o-;;z -r r 1J i'J L t·ct 0, 7.l<i~tt;t: lJ ?- ) ~ 1 ~ii.% t, ;t-: 1J 7 ,v~ v /1fl~H :.t 
.:.,,,tt.W.OOi51t'11flJ~ l 'ii:i:% t, i~1f!Jc L '"(0)7.f<~ 8 7~.:i:%t ~i~i'i L, *'r~fflH~F i 

I m i c s ~ ffl I,,,'"( illi'i7J'-tt7&_1 ~ 11' I, , , T i O 2 1J'7J'tt~ :ht..::,-;;;. 7 1) - ~ iffl~ Lt..:: o 0.: 
t::, ;t." 1).I.+v✓ (tJ.T, PE cl!lg"9"~ tiJ{ib,6) ~t!lP.:-5-tllm (Jm)!j[: 1 8µrn, --'f'-t-!,Jtl 
gm . 6 fl m , ~tL¥ 4 5 % ) i;> G .5.lt 6 -t: 1, v- 7' :,f,;i,*O)~ n 0) 00 t::, J::.~c.::Z. 3 lJ - ~ Y 
1/' 7-fv- ~$;~fflt ,'"(~1fiL, 7.. 3 1J-O)f~1f1J~~t\L ~*To~ t t= J: 1L -t:1,v 
-7'2js:~O)J:tuijt;:f8lf1JI ~ID.5.lt Lt-.: 0 jEj' ~ O)r:8zm:JIO)}!][h.U 2 j_l m t·ib IJ ' ;£: t..::' -l: }\ 
v-7'2's:f;$:O)!JlJ!JUi 1 8,um--r·ib;s ti,, :i ~ t t;,t:,, -t:1,v-7'0)1£,lffl:)!][tl:2 o 11m--r·ib 
oo 
[~1iif71J] 
[0047] 

C -'f'flm~~ 1 - 1 J 
-t:1,1.,---;10wi:11J1~1t~-t-6 ~l::ffl Pb1FJf<i$11.1-;;1 .:.,,,-y··- < r.a~1f'D O):fifflt :St~ 

~&_l_n$;t ~~~ L '""C, c"O) J: j ~~M<i,ittJ\-i >7'-Zlrf--B-ttmf.l!l.n$;~ ffll, ih(f.::Z. 3 
1J-0)½'-~1t1:t=f~noO)t,~m1 Lt.::O)t', -r-O)*M[~* 1 t=;,f;-t O *~~t;:;Bi, i--ctL 
7.. 3 1J -{ffl!E'rO)fIDftJ t L '""C 1f1f&iIDf'J ( !3. f.$:i'r/;Jt::!i 7-t: r .:.,,, ) ~ ffl 1.- ,tc: 0 

[ 0048] 

< ~m Ltc:jFJf<i~•r1:1q .:.,,,-y··-1zu·7)._~,B:f_ln$;) 
[ 1 J {:il:!ffl Ltc:~F7JQ.@'.•t'11 q .:.,,,y··-

P VD F (~~~{l:'..'¥=~~KF 110 Ot·i!'n'""C, ;iffi;W, 1J-f-i'JL1:.t>~il!!ffll.E~i;: 
ffl~ H::,ho 'L0c WT' 1.E~fflP VD Ft l!lgi"°" t ~ iJ{S,6) t' 7lv;t-." 1)?-~tg;~m p 
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( 1 1 ) 

VD F ( P VD F - HF P- PT F E:tl::~-§'~◊ .1-J.T, 1/JL/~~¥iffflPVD F tll!g."t t ~ 
i}-«) 6 ) t , 7 Y 1J n::. r- iJ Jv-¥{JL ~~tr :::tL.1ti~x"6Jii'rc. o) 3 li~~fflv ,t-..: 0 

[ 0049] 

[ 2 J ·5:i'--itt~J_l!tf:J•n: 
7"'' 1 :z1,-5MftW_!lt11~ ( 3 0 0 0 r p m'Z:'3 0 ii~) t, ~fflf:@11::~F i 1 rn i cs(,:_ 

J: 6:h~itt!lMlltnn: ( 4 o rn/ rn i n -z:· 3 o 'f'J;-) t, c:·-.::( ~ Jvii'--itt:J.!M.lll.1f'$ ( 1 5 o o r 
P rn-z:· 1 O:h'--) t ~ffl\, 1 f::.◊ raj, ~~t L--C, *~fl!!.0L0t:.-:Jv 1--C "b~J<..t-..:o 
[ 0050] 

( J=!µtq¥J'd'."'j[~rt-J'.?) 
..1.ic~fc7Jq$-tV "-1 Y y··-0a@: !::: i~1Ju~fft c ~ $:: :t ~-:), ..l.tcii'itt.71!:J_!l!}Jd:;;t:.--c ~J* ~ 

t'r\, 1 , 1 sgi&Jft07 -17-f}I_-=r ( ..:...:.-z:·u~11::1--YY CT i 02 J 'f1-=f-) 0{:t~~xi.R.~ 
i"JJE'.Lt::.o 
[0051] 
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( 1 3) 

~ 1 i?' h SJi hi?'~ J: --_H;:, jmj P VD F ( lE:fiiJi.m P VD F c 7 Jt..--~~¥-'iim P VD F ) ""c' Ii 
, jmj P VD F 0if.i1Jnii:h11~1JnT o (::--::>:h ·(i_;t,~ Lft < ~ o ftJ1:r11Hi it 6 t, 0)(7), 7 7 lJ o-=.. 
t- 1J ,v ltifll. i"2ru' ::f L 111.tfcf61)J'---rt::J:t,nz zix»t~ L~ 1,, ,-ftJ!rPJ c:ct 6 t 1,, l --3 = t b--t'R.!i) G ntc: 

o =0::...tiJ,t?, 77 IJo-=.. t- IJ1t..--ltifll.=i'~b·=LL.titlcf61)J'---r~11=-?J<?'~ti1-;;11/::.V-t L 
z JfP. Io 0iJ1tzf :ct L 1,,, 0 ::... 0:E!I!EB ~ i::i.-n::JZt,,o 0 

[ 0053] 

*~BA01'1=J=!=ltJJ~i" ~ffi!T o tc::!i) t::tl: , AJ1it~~ •J *.t'X5&~1tl1Ji ~ ~ < 6 ::... t b>-Jff £ L 
<, ,f-0)~~"1:-~i, --itf ~ 7o>".k'fT(TJ713-fftr~f~m-to ::...tiJ,-Jff:! LP◊ 11::!.L, 
fij_{_¥t::f:&1¥T 6 i:: tit,, --3 t,00, 7 1 3-f1-rti~* L~ < , fl-r~J;'f'.W( Wifz) Ltc:f&i:: 
f!J~~!Inif:.-t6,£~:h--it6 o 

[ 0054] 

~--JL *11=m5fJJ~i"~ffi!T 6 tc:!t)t::t.L 11=-?J<iff'l1.J'\1 ::.,-:7··-c L 'Z, t1T 0~1r0oc1,, ,!J: 
~t1iJ1~:$:2>:h6 0 

(I) ~il!!,O)~~Llit::Jfil:t1~0ms~·l1.i"ff~Tot'1!1it 
( I I) ~Ht~ll&~xLtc:f£0)Jffi>~l',,t::J: 6 71 7-fi'IrFaJO)~fFal~Jt~T6t'1!1it 
( I I I ) 7 1 -'7 -'¥ft r0Wiik11 ~ ff i* (f!Jit*!In if:.) T 6 ~it 
(IV) ~MHf1,0ifHBh"J-'~\,•c;Vi--31~11 
[ 0055] 

=::... "1:', 7 1 -'7-ftrr t L z m1,, \ .s +;,-=-7, 7 ,v ~ -r~:b• hffltoi,,rtf!fll.r~ m1,, •tc::tl; 
i'i-i::ti, 77 1J o-=- i---- 1J1v*0n-=rm~=i'fl--t-0 t0t0~;fD·l1.iJ"l61<, ::...nh0~ ( )]'-­
-=rm~) ~flT 611=-?J<ilP~l:1 "1 1/3'''-01Jb1:frtt11tih'6J\, •◊ Ltc::iJ'-:i 't", J-'i!0i~1Ja--Z::·· b 
_lJc ( I ) ( I I ) O)t'J!fJ~ ~ i~tc: L , ft~ , ( I V ) 01~111. ~ t> ~b iim :t 6 i:: :f:fd;: , { I 

I I ) O)ffl:1jt~:alJ1-~2>it6 = i:: iO'""c't:!- 6 77 1) o-=- ]---- lJ Jvltifil~-ktrtt~i'i-fili:iJ•~i L V \ 

0 i tc::, -cr\J....--Y*f:ilv'--fi~ Ltc:fi(TJ*llix'l1.~i" 1tri:T 6 i:: ( MJtit;:J!flJ.htc: ') L~1,, • J: 
--3~~_M~fff*i""6tc:!i)l,;:U), ::fL 1l1.txl61:frr"1:'i:b0::...i:::b'-Jffi L1,,,o Ul:_J: 1J, 77 
1) o-=.. t- 1J Jvlti{ll. ~-kt.I' =i'L '1"1t:fcl61·7J'-r"1:'it o c.:. t iJ>-/f½.'L-Jff i L 1,,, o 

[ 0056] 

c 2 J :frtth$t::rm-t o~Mms:ffl: 
WliJ>hSJihiJ>~J:--31,::, --Jt7''.27o1/JtifilO)fftr(l)mw ()J'-fft) ~-f-T--3:t~t::ti, ~t 

1 .::ZJ ,--5tff1$"1:'ti3'a c'O)tl;i'i-i=i~b•~ t '( I,, 1 6 O)t;:X'f L '(, F i 1 m i c s ~-c,t:·­
_:-;( ~ 1v $*0~,w C:frtt ) 17$ < ~f-i*w. "1:-~m i:: m 1,, 1 h n 6 )J'--ff11J$ ) "1:' tL 3'a c:· (7) ti 
i'i-i::ix~t,r,~ t '"(\,,I~\,, 1 ::... t ii~2,!i)t::,h,t, 0 l~t=, -trq....--;,*f*-"---(7):t-~-~~I~fi--3 
tc:Y)(;:!j:.::Z 7 1) -O):n'ff11f1:(l)-Jii~l:;l:~!i) 'Z1!~"1:'i:b 6 ::._ i:: ~~Ii:'"t:htC F i 1 m i c s 

$~t:--_:::( 21v$~0)J'--fft:£11:E!I!$=i'Jl=P, i 6 0:1J,f11[i L 1,, '◊ IE1, ~ 1 t=~ijf.; L --r 1., 1~1,, ,iJ,, 
~ifi&:$t::J: 61:i'--'ift~fi~-:i tc:t!;i'i-t::U, +)J'--~n-...if12l1.l'!~~fl L ---c1,, ,~1,, 1::._ i:: ~fft2 Lt-: 

[0057] 

[-'t'-fim~~l - 2 J 
--1::1,1....--Y01Btl1Jii~11=~-t o ~t=m 1,, •011=-?J<i'Gt:11-;;1 ;.,f-O)~;Jit :n'tt:£1!:f_11J$i:: 

~~.'!!! L 'Z, c'O) J: -3 ~11=-*i:@ttrH 1/ :7'-&tl1fift;@'!l!:1J'.t,t& ffi1,, ,nt:f.::z 3 lJ -0)]'--fft 
,11.i::ft:.ho 0iJ•~twi1 Ltc::0"1:-, -c0mtm~~ 2 t::jf.;-t O *~Mt:::n 1,, ,z tL 7.. 3 lJ -11= 
~IF.'r0ifHf1Jt L---c1J<i"m1.,,t~},~X', ---1:::_ic-'f'fim~-~1 -1 tti::k~ <ff~o, 
[ 0058] 

< rem Ltc:11=-7.l<m,11.1q >"Y-&c.F)J .... tt:\!!!J_lll.JJ$) 
c 1 J rem Ltc:1MQ'G'l1.J q ✓:5'---

c:1M<I'Gt11-;;,1>":7"-(J'!fili:a~t::U11=-?J<i1Pl1.;t.01) 7-"1:'i:b IJ, *.a~1flJ c L't" 0~1iE~flT 
6)i:: L'Z, PTFE (;t-: 1J--rr-37Jt..-:;:toI.-rv1/) i::, SBR (.::z+v>f:;7:;;'I.1/ 
-::J'L) c, 77 l) o-=- r l) 1vm§ (Jti{j'[) ~-ktt::l:¾1!-i'i-fili:c (7) 3 ~;Ji~ m1., ,tc:: ◊ 
[0059] 

[ 2 J )J'--fft7'11:E!I!:1J$ 
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( 1 4) 

T> -1 Y.. l ,-jfirf~f.lll;1:f8.;; ( 3 0 0 0 r P rn "(' 3 0 % ) c , ~i~;f.1&11::~ F i 1 rn i c s (,;: 

J: 6il'"fft::7J!f_!ll.jf~ ( 4 0 rn/ rn i n ·e 3 0 :fj,') t, c'-:;( ~ Jvii'-ift;\11!,J'_!l!.jf~ ( 1 5 0 0 r p 

rn t· 1 o ½'--) c ~ ffl~ it::.◊ raj, w~ t L -C, *~.E_!l!.JJ 'L O)t::-::>~ •-C Uffil«-t.:" 
[0060] 

( J'! ~i=r'.J~'jf~ji;J?§'.) 

____l:_~cc!F7.Kii}-f1l\1 :.--,;,·--O)~t~1JU~J!tt ~~j~ -::>-::>, J::.~cii'--fft~.E.11:[1-f~t=-c~.E_!!!.~ 
:ff~•- 1 B~J@fit0)7 -1 5-flt-=f (:. .:_ ttf~{l:'..f-:Y > CT i O 2 J ;f:i'I-=f) O)i:;t~;[fiH.~ 
'f!JJE'.Lt.:: o raj, J::.ic:frfft~.E_!!!. ~1'r~ '3 t::~ l, 7./<ii}tl:/\11/:Y.-- ( ~'fi'i:lflJ) c l -C c7>C M 
c < n1v;f.'~;y ;x +1v-c1vo-Y.. -t- t- 1J i'/.h. t'if>-:> -c, ~ot1J,g-U:Y.. 5 1J-0)*£::lit::x1 l 
-c 1 W~%) t , wootr1itHflJ t l -c O);jf 1J 71v~ 1,; >:!l'lc!H .::t >t'l:WOOiti'ti:1f1J < m1Jo1!f!Ji'i­
tl:Y.. 5 1) -0)*£~ (::.xst l -C 1 W::i:% ) t ~ J:fh it.:◊ 
[0061] 
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[ 0062] 

(~IJUt~) 
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....., 

X X X X X X 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 X 0 0 

0 
CV, LO ....-t CV, Lt:l 
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~ r.iJ 
Cl.. 

[ 1 J e;lp7}Q{Hirq .1/7'-·-0)~ifH;:lffl-t 6~~~5'!: 
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( 1 5) 
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( 1 6) 

~ 2 fp h SA h fpij: J: j (;:, ll~~(l)-'ffliif~-~ 1 - 1 t t):~ij; !J , 11c*-i~t!J \ 1 1/ Y'-(l);ffg 
~ t:: {-t;: hf J:t.~S'.J1Hfrti0lii 1¥.ti'J: 2' h:-n, 1 o ~ c: iJ'~rl»-J G h 6 0 ~ h!:L ~~ t:::tn \ 
.. UL J::.~0-tm< 7JQ~1tiJ\1 1/;t'- ( ~f-i1i1f1J) z-i;r.i:1.JUL -Cv•o ~ C (::ta~L-Cv 10 {.i(l) t 
~x_i::,ho◊ 

[0063] 

f--0$c·i:t~t::, 7 ::7 1J o =- r- 1J 1vffl;@z-kv',ttm-&r#:z-mv1t-.::~-&rt::tJ:tti1.t-.::-5fittt1 
z-lFT ~ t 11•ffl.Jh htto O ~ .htl:7 ::7 u o =- r- u 1v0ffl;@J::., iil7.l<t't0$½" t iiltrntl:0$ 
71'-t :0':i®'JJtt::;tf u '?-71'--=f-r,H:::f'ftET o t-.::li), 7 1 3-ffI.-r0w~~z-:lfPm1JT 6~JJ:m:z-§E 
tl!iT 6 tc.:/J0 c ffi.JIJJ '2'i1.6 o Ltc.:iJ'-:, --c, 7 7 1J o=.. r- lJ Ji,ffl;@z-kts::!=!.::m-&r#;tl:WJic-'ffFm 
~~ 1 - 1 --C'')F Lt-.:: ( I I I ) (l),ff:ltlf~z- ~rilJtc.: L, l=L ":J, IJiJJltC7)R□ < wric-'f1n/i~.!f~ 1 - 1 c' 
7F Lf.: ( I ) ( I I ) 0tf!fre t ( I V ) 0:ti1ti c z- ~b-{Fm x_ 6 c i,. • j ~ t t:: ta~T 6 b 0 
t ~ x_ t;:,h-b o iEi, ;i._ 3 1J-0!',::ti:BJ:t1-filtf Ltc.:ffJi'.0i~01f~t::":l'. l-C Uffl;"(tc.: t 
~ 0 , 7 7 u o =- r- 1J 1vffl;@ z-kts::1=t:m -&r\',fs;tt s B R -'\e> P T F E t::J:t. J'(_ -c i.t~iJ'::'.Y'~ ~ \;: 
t bliil2 Ltc.: o 

[ 0064] 

.t tc.:, %W:-t1t::t;J:nifflmf* L~~ ,iJ, _ s B R-'?7 ::7 1J o=- t- 1J 1vffl;@z-kts::!=!.::m-&r\',fs;!;J: 
PT F E t::j:t,J'( --Clliz:~f&C7}~!JXt1,::f<Jfh -C :B ") , :tit::, '?i~c· g El31!t0~ '2' Z-~).K2:' :ho 
-t:Hv-37 J::.c·01\1/ ~ 1J 1/ ::7··t1z-lii1¥.-t-b J::. cti, ~f&C1)fffe'.mJi0~J,.x1ti-'?ij!ilocti:m 
~c·J!) 6" f--o:i;glJiKc·tt ~JL 111J:ft0 J: '3 'J:*!JX't1:iJ,o0@rc·J!) !J , ~ 0 J: 3 'J: ,r!i.t, 1::, us B 

R-'?77 1J o=- t- 1J1vffl;@z-kts::!=!.::m-&r#;t,~.t LP◊ fHL s B Rtt.iE:Gi0~t'I.c·½--:fil¥ 
TO~ C: iJ>~:ffi--C"if!) I)' .iE;ffit:::tiT 0 ooi::t&flJitUicti:2:'h~'. ·1 0-!0i:>' fffe'.m!it±-t:J \V 
-37 o:i~JfflJc7Jffit::Wcti:'2':h6 ) b 00, ~'A.{t'¥=S'.Jt::1''tc5E'J: ii 0z-11c7.l<i~tl1'\11/Y. 
-t vc.~i,. 1 6 ~ t ttkfi. L < ~l,, \" ::_tth0~ t tpt;:,, 1F7.f<i~'tiJ'\1 :/37··-t L-rtt7 
7 1J o =- r- lJ Jvffl;@z-kts::!=!.::miii,t;;iJ,ft i.>~£ Lt,• o 

[ 0065] 

[ 2 J 71'-fft:1J$t::im-t -tl~~*t:m: 
~ 1 t,t:,aA h n''J: J: '5 i::, -r 1 ;i._1 ,-71'-fft$cti~o:ii~t,~ t --cl,, 16 0t::xt l -c, 

Fi 1 mi C s$-'?t.:'-.:::(:2Jv$:W0Y.1¥18'= (:frfft) Ft.13. (~:'fl~W.c·-ffi(t;:ffil,, 1 1::,:h6% 
W::1J$) c·~;J:, -fr:<tt~iJ{~t-cv,~v,;:t1im/J0hh60 ~~t::, *§EBJic·tJ:-Bl!ffi-t-6~ 
M:ffl.-r-0:ffl.:ffi:b,1J, '2' < , if!) -5 ~M~a'.Ji::-½"ift~.fll1. ~1if!!'2''J:\,, c ;i._ 3 1J-0i.t~:b'i~ L < 
, t!:}i{-/j:lffl:z-1t~T6~ciJ>c·~ij;l.,,f-.::li), Fi 1 mi c s$-'?t:'-;;(:2Jv;1;$0)jfJ41iq': ( 
-5J'-fft) :1J$:W, f~ru!tl¥JJ;GJJz-b·it-C-t:3 ~ '1/ ::7 ;;z:Wo:if-.:'I-rz-M18'=c·~ 6.frW::1J$iifr=f£ L 
i,. •◊ iEi, .::;:-· 1 ;i._1'\--½-W::1J$c·tJ:-t: 3 :2 ·1 ::7 .:z:w0,Nfc11¥.11I.-r~M18'=--C'~ o titJJtJ:itf;1., ·1t-.:: 
Ii), J::.ic:0J: '5 'J:*s:m:t".:..c-:>tc:i0t1f J_ htt-5 ◊ 

[ 0066] 

( -'f (Fm~-~ 2 J 
-t:1,v-37*\',fs;t::;;z 3 1J-z-~I L -Cttf1Ji1-:Jf;ltti" 6lt~0~I:1J$z-~J!L --r, t'crJ 

J: 3 ~~I:1J$c·s:t1.ffe:i,. ,0t,~~1 Lt.:◊ r,16, *~~t::;t::,1., ,--c ~;J:, ;i._ 3 1J-1'F~~0i~ 
1f!J t L --r 7.1< z- ffl 1,, ,:t~ t , 1fffli~1f!J ~ ffl 1., •~i'i- t t:: ":l i,. 1 --r [lij;"(tc.: ◊ 
( f<J!ffl Ltc:~I:1J$) 
.::;:-·1,17"::1-}-.$, ::7··31:.:·7:1-}-.;1:;, j7''1::1-}-$, ~77'-fl--·-f$, Q!i:~$z-

m~ ,--c, tJ,v-:Y'*i*o:ilwfoot::;i._ 3 1J-~~I Lt--=◊ 
[ 0067] 

<~~mt:m:> 
( a) i~JflJ t L --C~f$1rlJ~ ffil., 1tc:±i-ir ( J <11/:V-t L--Ccilc7.l<i-'&'·t1J'\11/7''-(l)h,~ ffl 

i,.,t-.::~-&r) 
.::;:-· 1 '',/ J::1- }-$~~< :1J$cU, wi~tL,im:b>h Jtt-5-t:J,l,--y'*~O)J,-ffijf":J.7.. 3 1) 

-z-~I L'J:tt:htf~ t:,~1., ,tc:/J0, -:1J0oot::;;z 3 1J-z-~IT o~t::~00:1JltrJ,"'-1F7-Ki~ 
1~!1'\11/::?··-:b,if~T 6 o ~ 0tc.:/J0, tffmJit:::B 1., •-C1F7ki~t11'\11/7··-i~l!tt"~{t (16 
r•ft) Lt-.:: 'J, lwf~I~t::tJ,v-Y*#;l:ckJ$01F7.f<i~'t11<1 ✓37··-i1.oct>'m1m L-c, 
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( 1 7) 

~'A.&h'~t:9 -b ~OJFo'jlrnh''.:E t -6 0 ..: :3 Lt.:FoJM!-@1~9 .:fd.::b')t::tL -::F 1 ,,, 7:::::r- r-
it&t*ffl9 -b..:. ch~¥£ L \-, o 

[ 0068] 

..:OJnA:--ctL ..l.~cro,irn!-;ffllffi!Jt·~ -6fl!L -JJtt.::jlljjoo~IiJ'!iJ~t·ibov')t·, ~II~ 
!-fffi*fl::t·~, Lh·ii., .. 7... 3 1J-~&&t-rr~I7.. e- r: !-:'32£9 o =ct·, jjtifffijt::t~-7.£ 
rbnllii !-fflnx:t·~ 6 t V\---:>t::.fiJ.12. ii.3'Etlt·~ o ◊ jB], :t,~-~-rtznllih'fflfilt~ h'.£tP---J t::.t:; 
-&i::_ t1,v-5"!-fEm90 = c i1tx. 0hoiJ', J±mLt::.~-&t::i:te::,·*-,vOJ3'E'.£~ 
OJfe:iijtifi ii. ria1 \- >t::. b')tff ± L < 7.£ t , o 

[0069] 

tmx. 'Z, ~ifil'tii~!-+H-t::ii~Tbt::.b')t::U, :iffi&t::7 1 3-fft-=fOJ3t:.E1i;1!1:iJ"iff!?;~h 
'"( \, '◊ = t iFPJ± L <-Ji' .:y-· 1 ''J 7°:::J- r-~U~16WJJtiJ{-(ff;< 7.£ 6 J:: :3 (;:f[ilJ~--c-·~ -ti O)'{'' 
, f-OJ:e:llir-c•ii. 3~15~!-ffl\, •-tiOJiJ,tff ± L\-•◊ 
[ 0070] 

!B], .:y-· 1 •;17"::J- r-~!'t*ffl Lt::.ifr@,, P:lift::~IT-tif::.b')t::l;l:7.. 7 1)-t:pC')u'tl%5hl!lc 
JJt c 7 -1 3-f:il'-r c~l:?J<i~'fi/\11/>'··- t OJil!l:&) iJ,f~P= t n't!t± L \,•ii', 7.. 3 1J-$ 
O)fi'IT,lr.1·)]'-i"J!tiJ>:11) 6:f££riaJ < --c b' 1.i~ ffi:c L~l,:: J:: •)~I}]]L7-J.!'m1Jf;fllc•~ 6 0 Lt::.h•---:> 
--c, .::z. 3 1)-$0Jfi!ITffl71'-~&t L -ztL :ft:kt·6 o ~.I%~± t·OJtOJ!- ffl\,,6 = t n' 
c·~◊o 

[ 0071] 

._: ._: c', ti '\v - 7' *i*li P E ( ;t-: 1) ..I. T v 1/) -\°' P P ( ;t-0 1) 7°0 t° v 1/ ) c'ffifilt ~ h 
o = c t,f!;, < , l(lz:tiMtt::1J□ x. o~£JJtt::J:: "J JL-zm~!- '.£to= t iJ'ib o c \,, :3 = c !-1¥.1!1-t 
htf, it'.fflT 6 ~fim-'t' 7.. 3 1J -OJ~f4t:: J::---) --Ci> ~7.£ 6 b <7Jv'J, -f,Ns"Jt::!;t, 7.. 3 IJ-<7J 

!(iz'l;iillit&!i 6 0 °Ct:1Tc·.-:b 6 ..: c ii~± L \, 1 o £ t::., ~9 6 ~t=, ti '\v -5"*~'=~ 
< il?o'fh>h>iJ>---J --c \, 1'.£lttH:fJfxiH1Jh>'.£ tin IC\, l :3 = C !-1t.Ji:9h!L tJ,v -:Y'*~i= 
-5E0)7 ✓ 1/ 3 ✓ !-1J□ x.-··::;--::>lliz:riT 6 0) 7J'fl:X1Jc·.-:b 6 0 ]l!t::' = :3 Lt::. ixiH. !-jihfH:,L 
7 1 3-fft-r!--:5f;i~-it 6if:B'f'1':ttl3'E-t-10JriaJ\,, i o.)t,~<, -mi=~ifilt::ffi \,, Gh6 N 1\-1 

PJ:: 1) Ltl3'Etiv')riaJ\,lbO), ~};~O)fff;\,,t_;O)f.J>t!=f-£ L\, 1 0 ,_:O)J:: :J7.£LO)J:: L--CU, 7t 
r-1/-'t':;,,;7 OA.~--lj-1/~iJ{f71l::iF~h6 0 

±t::., 1J □~t.15'~0)nA: t L -zi:t!(!zri~'A.t::J:: 6tl~, ~it,1mi::J: 6lliz:ri~h,~ff G 
il-ti C 

[ 0072] 

(a) f.§;lllJc L --C7.K!' ffl\, >t::.:t~ ( ;q 1/f-c L '"(;,/F7Jq.§'fi/{11/:7''-t 7JQ.§1fi/\-'1 ✓ 
.y··- c !- ffl 1, "lf::_:t:!;-@i-) 

WJ~O)izU< ' i.§;lllJ t L 'Z7.K!' ffll, 1ts.::1l!Znl!icU, 3f~1.Bzm!i!- tl,v-7' t::.:t:Ht 6 jlf;Jji 

f!lUt::j!ljciifT 6 t ~Rt'.£~ifilt~1!1: !-:t~Gh 6 f.J{, 3!~t&:mli!-tJ '\v-7' t::t:; tt 6 :i.[;ji,~ffl.~ i:: 

j!lj[!iif Lts.:::t~t::~i~ifilt~ft:b'1i.b')---C-(ff;T-t 6 0 Lt::.iJ'---J 'Z, i~:1f1J c L --c 7.K!' fflt •f::.t&:11:Ji 
!-fF~T 6 :t:!;-@i-t::tf, ti ,v-7' O)jjtijjlljj~I !-itt:t 6 ~Z~/.£1, •T 1 •:.17":::1- T--$U~± L 
< ~<' t1,l.,---7'0)J'rffij~I!-$JJH::c·~ 6 P::7 Y-fv- P:~, y··1 :::1- r-$, -7'3 
c·7:::1- r-$, 'Pi¥$:!-ffl1,,60Jhi¥£ L\- 1 0 

[0073] 

!B], ..:.hGOJ~In~!-raffl Lt::.:t:l;i,, fi~fflffl<:iJ>£,~7.£1ffl~..l., 7.. 7 lJ-t:pO)fi'il,Jf:.15t 
ii£ ( 7 -1 3-f.iL-r t =11:71<if:P!-1J q 1/>1--c JJ<i-i'firH 1/f-t OJi,ft£) fJ>fK\- \._: t h'Rt 
i L \, 1h', 7.. 3 lJ -g:iOJfi'ITff:.171'-~&iJ'ir> o~l!triaJ < --r L 1.i~ Mi= c L~t::J:: ') ~Ill][h !­
ili'I~c·~ -t>, Lt::.h'---Jl, 7..3 1)-t:pO)fi'ilff:.15NmoctL'ZU, :ft:kc"60~ii%m&±c· 
OJ i, OJ!- ffl 1,, 16..: c iJ,t·~ 6 0 

[ 0074] 

£ t::., ...cic~IEas:t:: J:: IJ ~-'.£1bnlJiiJ,fflfilt~ h'.£:b•---J t::.±8.,i,t::, ti, v -7' !-J±im 
9 6..: c b1t x. Gh6iJ', J±im Lts.:::t:!;-@i-t::!;t t° 1/;:r--JvOJ3E'.:E~OJ~~tt ii riaJ\- •ts.::b')t!f £ 
L<~1,,, 
[ 0075] 
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C -=H;;~.~ 3 J 
--1::1, v-5'2fs:(tt:::z '7 1J - td~I L --c,tflJil ~ JBnlt-t 61r~g;:, --t:1,1,,--5' 2fs:1*0tU¥. ~ 

~]!:!v•c .:z. 5 lJ-J:f:107 1 5-f.l'I.-r ( c:. c: ·ct:ttt1r.+Y:., c T i o 2 J f.ll.-r) iJ, t·0 J: 
'J ~fi.:'l..-r-it 1 ;;(-C'Sil.ffit\, \0)/)•~~1 Lt...:0·-c, -f-0*-.a:W::~~ 3 (;:;iy;T O j'aJ' ~1'!fO)t...:liJ 
, ~3 t=tL ~11Ji/~%nlt vn 1~1,, t 00mt:W::t Bttt---c;if,T 0 rai, *~~t=:1:w,-c tL 
;z '7 1)-(~~0)i~IJt. L --r.~1ihITTfrJ~ ffi1,,t.._:◊ 
( fr;effl LJ...:--t:r,v-5'2fs:1*) 

-'f-:i-~tlJ¥.iJ>, ::g.o. lt.lffi, 0. 3µm, 0. 6µm0)--t:J,v-5'2fs:i*~fflpt_:◊ 

[0076] 

( JI_ !*$'.J~~,~117'1?§'.) 
--t:1,1,,-5':,fs;f*O)jmfij'ij(;:, T .. 1 ·:'7°::J- l--$~ ffl\, 1---C ;z 7 1)-~~I Lt...:f:i, -cJ,v-

5' 0!t~ffi~ SE Ml!L-1.iHJc:: ◊ rai ... .7-.. 7 1) -J:f:101N11::f-5' ::,.-·fi.:'l..-r0-'Ff.~;f.ll.f?H;; 0 . 3 8 µ m 

1:·S0 o 

£.tc::' ::g.--t:r,v-5'2fs:i*t=:z 7 1)-~~I L l.t&11Ji1~%nlt Lt...:-l.::J\'J...,--5' ~ ffl\, 1--r_ 7 
2 t,- Hfl~ifl!~1~L (f.l=l L ... 1F7J<~MH1Lti±Aitf) , ::g.~i{!!t::2 O O V~EIJ:1.J□ L--r. 

~i-l!!r-1$1:·0:.-, s - l--01f~~liit2T 0 t Vd ifilitfE;f,!ltt~ni!iLt...:o 
c~~mt:m) 
[ 0077] 
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a 0 0 
:::I. 

l""""i l""""i 
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a 0 0 :::.. .,...; ...--i 
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a 0 0 ::t 
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"'- "'-. 0 0 0 
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1 iJlC 
~ Q 
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[ 0078] 

,~-t:J,J.,.,-::90)1t/r00~ s E Mfffl.in.J..: t c:: .::s, 7 1 5-f-1-r-O)-'f'tSJf_ftf¥.ii-t:J,v-::9* 
f::¢;0)-':p'tSJtLf£J: IJ b :k 2- \., b 0) ( -1::J, v-::9*tt-O)-'f }~fLt:IiJ>, ~ 0 . 1 µ m, 0 . 3 1-l 

mO)b 0)) ---c·tL fr:-f:il,;a11-=-t:J,v-::9*f:il,;O)fJl'lfHL~1!V'C:: t ~<, -t:J,v-::9*-f::¢;17'1~ 
A,,.0)7 1 7-fft-yO)fiAbY'ftc1j.i::i:h.~1,,)0)(=xtL --C, 7 1 7-fft-yO)-'f'~fft1¥.iJ>-t:J,v 
-::9*-f::¢;0)-'f~tLf:IJ: 1) 'L1J,~ i, i '6'7) ( -1::J,v-::9 0)-':p'tSJtL:i:IiJ> 0. 6 /_l mO)i,O)) '('ii 
, -t:1,v-::9*f:il,;O)~Ji:IJ,t::, N~:nfPI-",, 7 1 5-fft-riJ'iJ'~c IJfiA L cv 1 0 c:: t iJiliit'l 
2':h.f:.o 
[ 0079] 

±t-:, ~3:1J,t:,aJJ01P~J: -5 t=, mtEE~~~»f!iLt-=*s*, 7 1 7-f.-1-r-O)-'f'tSJfft1£ni 
-1::1 ,v-::9*tt-O)-'ft~tU¥.J: fJ 'L 1J,2- 1,,, 'b O)U, 1&:fi:JiiJ,:JBfflt2' :h --c 1,, .~1,,, :s 0) t J.t-"Z --c 
l"~-¥iJ{[5J1,,,ftfffPit=it00)t=xtL--c, 7 1 5-f-1-rO)-'ft!cJ;f1lf¥.iJ{-t:1,1--,-::90)-'ftSJtU:IJ: 
1J i:k2- 1,,, 'L O)~::L 1&:fi.liiJ{:JBfflt~:h --c 1,, .~1,,, 'L crJ t .1:t.rz-cl"~-¥iJ'll'il~·-c;t ~ c:: c ii¥11 
BJ] Lt-: o C:::h!i, ITTJ:%f0)±:l;'r@r(::!i, ~Jf'i t) T ✓1/ ':I YO)~l¼f', ~~ ~:i LIF.'r(::-1::Hv-::9  
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( 2 0) 

*~!--l"IBJI:iffi l '""Cgt,t;a,,J, ~ ~ •OOPJrf.i,ifBii"a{]t=.!f3ff.lt~ h6 0t=x-t l "C, f&~0i!;i'tt=tt 
, --1::1,v-Y*f*0~001-=:t'5)-'d'.'tffm!ib1IDff.lt~n -c J:> tJ, --1::1,v-Y*f*ff;Jl"IB-"--7 -1 5' 
-fft-=fb"Yii'c'fiA l'd'.'~ ,t::_!:i)' {:J,v-Y*~O)Jl:Jffib'>:ff1Jffi1J~h6 t ~ 1 'J f.lEl=!t=J:: 6 b 0) 

t ttti!!IJ ~ h 6 o 

[0080] 

.ttJ::.02=. cn'G, 7 1 5'-ffI.-=fO)--'f-:t'5Jfftf:ItL --1::1,v-Y*~0--'¥:t'5JfU£J:: 1J*~ ~•c:. 
t :l.;>~£ l\, ,c:_ t :i)>;;f,)iJ,f, ◊ 

r,'.j, 7 1 5'-'ffI.-=f0--'¥:f:'5JffI.cf:£.tf BE T$t='""Ca!IJ5E tJ::.fi~ft".i:i-iS ◊ 
£t::., *~'~t=J:>~ •'""C!.:L A 7 1J-,t~ffifO)ft1flJ Cl '""C~i:§'€1f1J!-ffl~ 1t::.iJ>, .::Z 7 1

) -

1l~ffif0i:§€1f1Jt l '""C"i<~ ffl~ ,t::.t£i't't"&':i-=> '""Cb, f,,Jt'R0.½-/J*~cff Gh6 b0 t 1r x. Gh6 

[0081] 
( -'f-(jffi~,~4 J 

:r&mli0fl~!L fffmJi0J]J[h~,=J:: 0, --t:1,v-Y0~-=vJtnic:·0moc~'d'.'6:iJ·~~rz 
◊ t::.!:i) t=, ~'Aflt?!!U.~ ~1T'd'.'-:> t::. 0 [EiJ' *~~t=J:> ~ 'l tL .A 5' lJ -ft~leyO)~~jflJ t l l 
fl;t!;i:§€1t1J !-m ~ .t::. 0 

(-fit'.ffl Lt::.--t:i,v-7') 
2=.0~~~T -b t=ibt::. tJ, P E~0f*J:~tLHl0hb•Gff.lt6--t:1,t.,-Y ( --t:1,1.,,--:9 C s 

1~CS6c';b~.,'"(, --'¥:f:'5Jtli£c, ffi).J]J[c, ~tL'¥t~~f~~ft'"(~i,iS), &V< PE~ 
O)f)~t:HLHl:iJ>t::,ff.)t,iS--t:J,v-7'*~ (l:_ic--t:J-::v-7'C S 1, CS 2, CS 5t,,t::,~1JO 
O)~ffit=fffmJi!-IDff.lt Lt::.--t:i,v-7' ( --t:1,v-7' I S 1 ~ I S 6 c·cl;:n'""C, t&m!i0Hl 
}]J[~:'32f~~{t'"(~)-t,) ~ffl~•f::.o 

[ 0082] 

< J=I. ~a(J'd'.'~-~ff;J'.&'.) 
[ 1 J --t:1,t.,-7'0)~fL'¥0il!J15E 
Tje,--t:J,1,- :$" O)~~al.lJ5Et=1c_ft-:, "(' t..1TO) J:: 'J t= L l {:J,v-7' ( {:) ,v-7' I 

S 1 ~ I S 6 t=J:>~ 1'""Ct.!:--t:JH,..-Y*~) 0~JL'¥~i!!IJ5ELt::.. 
7'tf, 7111,L (--t:1,v-YJZ.tt--t:1,v-Y*~> !-----ill.0-N;~ti>1 o c mc'd'.'-iSJ:: '3 

'd'.' IEJJID~:kt=-tJJ 0 J[\{ •'.) , 'ff ii ( W g) c J]J[h. ( D c m) ~al.[5ET 6 ◊ J!t=, -tJ-- ;.,7° /1,·i:pO)~ 
:ttf-J.O)Jfji~it•--c-1t1J 1'.) tl:\ l, -fh-f'h0ti"W0Wit cw i ( i = 1 ~n) J !-~ltm--c-· 
~ L, -fh-f'tt0:tt!ff0f,!l:ff ~1R5E l '""C, Tic ( 1 ) :rtt=J:: 0 ~fl'¥ ( %) ~'1ltl:\"t 6 ◊ 

@.fl$(%) = 100- { (Wl /~lt£1 )+(W2/~lt£2) +···+(Wn/~ltmn 
)} 100/(100D)· · · (1) 
[ 0083] 

f.!!L, *~BJii=J:>~t-iS--t:J,1.,-y' (--t:1,L,,-7'*~) tL PE0hb>G;j\ljff.lt~h"CVl6 
0~,T~(2):rt~J::0'1ltl:\"t6~cffi~~6. 

@.fl$(%)= 100- {(PE0Jfit/PE:7J~lt£)} 100/(100D) · · · 
( 2) 

[ 0084] 

[ 2 J --t:1,v-Y 0~'Aflti!I.IJ5E 
*iPJJ5Ei:L JI S P8 l 7 7l=~t'""Cil!.U5EL, £t::.a[IJ5E~Mc L"C!J:B:lI'l,t,f-v-7"' 

:;,.,- Y - ;,( --Y < :m:i-¥-ffitJ&tt~ ) ~ m ·~ ,t::. " 
J=I. i.zl:s;a{Jt=tL ff;J~ ( W.I 5 6 7 g ) 0 PHL Cu[f£ 2 8 . 6 mm, 00ft 6 4 5 mm 2 ) i= 

itf4J:t~ir.i'if!:i)f1ft, 7~~ff;JO)~ ( 1 0 0 c c ) t,,~~'iiP3tL$iJ>G ~y'~f'-,.~~~-tt 6 0 
i::~-t 6 ffifFs'1~JJJ5E L, 2=.h~~~ c Lt::.◊ 

<~!I~*a*) 
[ 0085] 
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-YI s 5 cO)lt!P&) 0 :itc::, i!tmli~flT-DtJ,v--Yll'tl±~J:1::;!P&Ltc::tl;i'd=, f~:fiJIO) 
)¥7;'-!]t*e' < ~-bflc~mocif1.lfTL t \,,,b C:. c/J>fflrbt:.h-b ( tJ,1-,·--Y I s 1 ~ I s 
3 0) J:l::!P& ) ◊ 

[0087] 

:ttc::, i!tnlli~flL~1.,.t1,v--Yt::t-31.,,-c, t1,v--YO)~:t'cffLf~1JrJJ,~ <~o t, 
~m!JtiJ>flf;TL '(1.,"\,bC:. ciii:Zlrbt:.:h-b ( iJ!Lz!L tJ,l,,·-7C s 2' Cs 4) 0 f.§.L, 
tHv-.YO)~:t'o,JtLH~ihJ,~ < t "b, ~Rl¥iJ'*2' < ~.t1J;f~m!JtO)f.lfTiJ'frlJffilJ~:h6 ( 
tHv--Y Cs 2 C tJ,L,-7 Cs 3 C O)Jt!P&) 0 ]!:!i::, tJ ,v-.YO)mt)¥iJ>*~ < ~h 
t:..L ~mflriJ,flf;T-t-6C:. t i.,fJ?»:>t:.tL-b ( tr\'v-.YC S 5 tt1,1,-;,c S 6 c::O)J:t!P& 
) 0 

[ 0088] 

raj, ifH'ftJc VC?k~J=fJl.,\tc::i!tm!i~flT0t1,v--Y u-q Y:Y-t Lt:JM<ifPtirH 
Y::1"-c::7_/qig-firH y::7··-c ~Jij\,lfc::ti:fili~flT0tHv-7) (;:-·::n,ttL f~m!i~ 
:IDfft L tc::ff;.:O)~m&CiiUJE L -c ·~ \~ ~ ,i);'' fitJZttO)~nf!i:iJ)Jt:; J:: tf~.:ttiJ!Jt;:;B I.,' l ~~ill!iJ> c· 
O)J:: '3 ~t1,1.,-;,~Jtn,tc::iJ•O)fiJJ1p~~~c -t-6tc::lrb?-::., ffe:. 5 i::~ti,v--Y t~~i@ 
C O):tf J;Dlffif*~jjc;T O raj' ffe:. 5 ?-::.2,tt 6 ~moc!it J,L,-7*~0)7;'- ( tt~JiiJ>jfjfft~ h 
t l •~ 1., •tf.Ji!O t· O)~~'('· £> 6 , 
[ 0089] 
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~-~ -f::/{]/--C/{j,, ?'*ft.: 
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;t,7!)-0) 
O>it®.:!!U: 0)~1;1;: (7)ftj;I;: 

~'Alt }iJfl'l:71!! 
tPt]/-;:1i;l):fij{ 

v-?"*ft. 
lf• it®.-&U:Mt" 

Mi"-5;!.l: :tti"{> :1ti" {>,il W,;t;. 
[air] 

(t/{j,,-!J*ft. 
(7)~Jf+~ lfl~:J=L ~)lj!'. ~1L$ 

(!~fl {)"fttfl'.::f7 li:-§-fti:Ml CMCil jijf,s-fi/ilJ (µm) 
(s/lOOcc) 

O')ft,'ft) 
.,O)~Jl1] 4.¥;( µ. m) (µm) (%) 

&ti) ✓(7)-~ 
It' lt .-it (µ m) 

(ttii:%) 
(flit%) (WI:%) (Wt%) 

:$:3EfJl1IUl!!.E 1, 
1 

FL F3 

tr{J,,-7' 

ISll(CSl) 

*~fJl';;TI!!G 1 2 0. 5 
t/{t,,-7 

1 1 0 
20 

*JafJlfltii!!G 2 

1S12(CS1) o. 6 1 8 4 5 

2 
t/{t,,-7 

;$: ~ fJl ffl:?& G 3 

I S 1 3 (CS 1) 
ff 

3 (~1i111!1) 5 
t,.q,,-1 

2 1 
IS14(CS1) 

1 *Ja fJl cm E 2 , 1 0 1 
Hl, H2, 290 3 8 1 

F2,F4,F5 

,j,:7{t,,-y 
1 4 0. l 1 2 

1S15(CS2) 

85 *~i:IJ:l11ti1l!!E 3 48 1 
2 

-f::,.{ v-(1 
2 5 0. 6 23 

IS16(CS5) 

1 1 0 tt~fll'l!!.Wl 1 
tr:v-5 

20 0. 6 1 8 45 
ff CSll(CSl) 

tt~ti71i!W2, CiEIHIIIJ) 
290 

Vl_V2,V3 
1 0 

iu{v ,;,, 
1 4 0. 1 1 2 3 8 

CS12(CS2) 

· -f::,,{v-!n S 11~1S16, tri:v-:$1CS 1 L CS l 20>1i5!11.ll.V'Jf::t, tr~v-'.7*#>1;:Jll~,t;:t,,{v-.7f:i (t,.,v-?"CS L CS2, CS 5;H,:iB!R) :a_, 

lf-To 
• ~m:iH,t;: c Ii, 711 9 1:1::: r 11 ,vm.~ <•w:l ~~u~m,g.,tt.H, '5 o 

)$ 
U7 

N 
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( 2 4) 

C -=H;;~.~ 5 J 
...cic~:1J:trZWr0rJftlfteJJ Lt::. J: 3 i::, ~iiJ!0151$.li1r.~1216t::.b'Jt::tiiE::lii~t1i!tmtf t L --c 

:i J\Jv 1--D 1J 1-? L ~ JfP, •6 ..: c: b>':tff :i L 1, •h', r'a'J~;i';i: b 2b 6 o -f..: 't'', 3~~Fa'J~,¢.i:~ 11¥ 
i*, ~ffiT"'-<, :JJ\Jv l--~lJ 1-?Lt::~~O)Jc*~i~1JDL 1,·1b'7d'.'0Jc*b'M:i Lt,,:f,i, 
~ f§!ft Lt::. o 

[ 0091] 

( ~.1.J□Jc*jHJE(:::tHt 01J11m) 
i~.1.J□Jc*~jHJET 6 t::2bt::. ".), n;f, :1 /\Jl-- l-D 1) 1-? ..b,O)~~ffljg~ijittfr Lt::.O")'"(', 

,fO)~:m:~1211 ( ~~XffiA : T. 0 z u k u e t . a 1 , J. E 1 e c t r o c hem 

. s O C . V O 1 . 1 4 1 . 2 9 7 2 ( 1 9 9 4 ) J t=~-t 0 

1211 fp h BJl h i-P7d'.' J: 3 t::, 1J + ry L~~~)i~ffH::x-t Lt j'J 4 . 5 V ( ~ii!!~fEU lJ + ry 
L~~t;JE~{i[J: VJ O. 1 V{,1£1,,0)'"('4. 4 V) t:J....c(:::£'"('1£:f,:)ii)>7f~"2':i1.6 ct-.ad3affl~ ( 
~(::, c lpffi(::.t:Ht 6t-.aa'1rffl~) 7J'*2' < .M~"9 6 ._: c/.;r~;b/,r>-:,f::_o Lt::_i)>-:, '"(, :11\Jl,· 1-­
~ 1) 1-? L(:::t:;1., "\ '"( tL 3tJli$F-llt7J;151 :i 6 (::-:J:h. '"( ~a'1r:fffjgtl:::;;r-~JE(;:7d'.' 6 ._: C: b>t'W.b'J h 
i1., ~i::, 151f./lii*lttf'At::lljllj"2-:i1.f::.;l-Jl'r§-t::tL J: 1J ~11::.iJ>!\!.£. 6..: c: b biJ•-:, t::. ◊ 
[0092] 

c ~1J□Jc~jHJE 0) J'l. ~af.Jr-t,J$ ) 
...cic*i11J'ati!J1~0iui~~:t,Jf;frr-t""'-<, jjt~-rwftt..J::.~:m:, Mgwl;l.,"l!;iA 1 ~~a1=1af.;t;J~(::'1fil 

i~"2'1i 6..: c iJ''1Fm-t::~:ZJJ't'' 2b 6..: c: b"'biJ,-:, t::. ◊ fi,j, ]ifif~0:ZJJ:la!U:l:1HfH1'tJ t 't''2b 6 t"', f& 
5£-t 6 {-1!!0~it1000{LfFelJ-irUM g 01:fiJ,~~iJ,;J, "2' 1, •◊ Lt::.iJ'-? t, lVI g ~ !Ei$"2' 1i 6 
nt' J: VJ ttf :i L1.- 1

0 

[ 0093] 

Li}> L, ..:tt.h05c*tUaa8a:f'\IJ~O)~JE{r.(:::!;l:*~ < m 7T-6 '600), f)J@]JE}b~J'JJI¥ 
01J£T-v~ftjj]~8::0fil;T'ff ~1B < ..: c: iJ'2b 6 o -f..: c', ..:fl t:,o-Jf'a'J~~ ~ffi-t.r'Z < , 
*-1EBJj~iJ,£R.'.e:~M~fr-:,f::_ t C: 0, Z r, Sn, T i , Nb 'ffO) 4 fiffi.XU 5 iilli05c*~ 
i~tl□T-6..: Cc·, lb~f'j:::jJJ~fE:i]>*2- < 2J/:~"2-i1.6 = t :l]>;hi)>--:, t::. 0 -f C: c·' 4 {illi.Xt:l: 5 
filli05c*iJ'i~tl□ "2-ht::.:11{Jv 1--~ 1

) 1-? L~?J'-tfr Lt::. t..:. 0, ..:i1.f:,05c*U:i J\Jv 1--D 
1J +? Lf1-r0~oot:::=r¥=tt L, ~*a1i:::i;t:11\1v t-M 1J +?Lt !Ei~L --c :.B::, f, ~m.af.J 
t::@Jft¥11!1! Lt::.;J:fc!l'£~f*~ Lt 1., it::." fr-it:l!H;i::;;r,BJj~ ,~ 'L :$1, 1t', ..:ti. G O)Jc*!.:i:J 1 {Jv 1-­
~ 1) 1-? L c ~ijitiftc: 0)-W,[l'ijO)_[\Jf['t''cb 6.W.TI'ff~r,/f'fyjJJ:Jl\tJt~*fi(:::fil;T"2' {t'"( :b VJ, '­

fli)>n"5(~{flfi~fEc7)fi'iJ...ct=~-3--L t 1., ,6 b 0 c f-ti!l!J"2-i1.6 ◊ 
[0094] 

td:.', :i 1 "'1,,, t--~ 1J +? L t J::.llc5t* t iJ'~m.af.J t:::m:ttf~ L --c 1,, 6 ix!!'£~ iii-Ste -t 6 t::. 
b'J&:::t.:i, ...cllc5c*tfr~~i~1JU Lt::.f&l=fnJi\t-t 6£,~:l]>S 6 ¢ C:O)f~-ir, jmm,, ...cllc.5c*O) 
3 1::, S n, T i , Nb 'ffU, :11 {JI,, l---~ 1) 1-? .b.v'Jisa'1rJilt-R~lillW-t 6 J: 3 t:::~IJ< t..::b'J, 
:i J\Jt,• 1--D lJ +? L ~{*0~1~:tM"'fil;TT 6ftJ!fi'iJt:::2b 6 ( ~J'a-riJ11J ,"2- v, c ~'t:~IJ.:ifil;T 
ft;J!fi'iJ t:: s 6 ) 0 ..: j Lt::. i:f:rc·' z r !.:i :1} \JV l---~ 1) + ry Lv'J*MLJilt-ffe: ~ ~li '@'. "2' 12" 6 ;:. t 'd'.' 
< , LiJ'b, 1&~fm~0&~b•lli*0,¢.i:'t''f:l:i1. t 1, 1 6..: c iJ--hiJ>-:, t::. ◊ 
[ 0095] 

,l;ll:. 0) = C i)> t:, ' 1) + ry L ~~,tu)i~ iiL c· 4 . 3 V .L-.1...c' fit:: 4 . 4 V .L-:J....c c· :1} \JV 1-- D 
1) 1-? L ~1'effi"9 6 ~t:::!;i, A 1 Jvl\, 1!.:i Mg~ :1 J\Jl,- Hi~ 1J 1-? L0$Sa'1rr-t,J$(::'1fili~"2'--l± 
t :11 \Jv 1--~ 1J 1-? .b.0rea'1rffim~~JE1t. L, J'i-:J, ..:tl.G05c*~!Ei~~ 1i 6..: c (:::~ 
izlT 61ltifJ£T~tlit~-t -bt::.b'Jt::, Zr :i'.J>:JJ\Jv l---DlJ 1-? L0:fft-r~oot:::~af.Jt::@J¥ 
1¥11!1! L 3 6 :f'\\Jjgt· S 6..: c iJ>:k-f :i L 1.,,..: c: iJ, biJ•-:, t::. ◊ 

JB], A 1' Mg' &T.lZ d~.1J□J:tI¥l.:i1tt::11iJET0 b0cU7d'.'v 1
0 

[ 0096] 

Cf1H1!0~M~:fr3 Wit£ (jfifF~~t=---:J\.- 1--C) J 
lruc~:!J:trZt,fiO)JQ'"('~JtBJl Lt::. J: 3 t::, ili:if., HMlf~n!;i151.'@:_li{t,t 151tf:ljJ 11::.c iJ>jftm L 

'"( I., •-6 ◊ 1tt::, t~1if:~lfist•U, .1J 3-~{~1r,-vjj]1ffii, r-Lt::1'effi't'·2- 6'ff0)15J~Ji~{r,:b, 
~">.1<"2' i1. t :.B 0, i~lf~jJU~Jii~.1J□-t 6fflfi'iJt:::2b 6 o fJi!t:L ..: 3 Lf::_151ff&ft~1if~lfis0 
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( 2 5) 

;fy!tf'f[C7)7E~t::ff--=> t, .=:h.t::i Cl)~V}Jl--C-'&:> 6 ~j-f!!Cl)r□:1~.I{l::~iJf~:£::tl.6 t .= :s--c··,h 6 ii, 
f-C:: :t --c·ti~i-lf!'tijfb'J,rtrJJ::. Lt\, 1~\, •t::./h, :i-'lf-ti1E~~ L~iJ' t_:,f v c·~-~k tJ, 
1/-L ~ L.t::. tJ~Cl)~ffl-t 6 .= t iJ'.'3-1,., l O = Cl)J: 3 ~ixill.T'ZU, ~H!H:tmt 7 ,v1t~'Z­
~Jll~ n0 .= t t=~ 1J, :tt::., iftlf~:hfF-J;..13 < ~6~Cl)!Y'!R--c-· 5 o-~6 o °CCl)1±~1.m~ 
t=~ 0 -= t 1)''3;' \,. 0 

[ 0097] 

;: Cl) J: 3 t::, fiE*Cl)~fils-'? yt - J vtc.:H Cl)~J:llli~iJ· t_:, , ~@L 1/-L ~O) ~,tfHiCl) r□:1 

~~ftt::ff--=> "'C ~ffl~~iJ•::k13 < ~1l:: lJd::./h, ~i-t!!t::;f:3\. •t ti, 'ffi!.ilf!iJ·G 5 o ~ 6 o °C 
11Jli:t 'Z'if!iS\, 1fF~illllJJr~~1:Ji!Jf-t 6 .= t h1£-~t=~--=> t ~ t\. •6 o ~(::, r□:1~::IUL r□:1 

/:f:l:.1J1l::ti~i-f!!l1'J~'ZJe1=.-t6~iH,'??<, ~i-f!!Cl)~1'Fl""~'Lr□:1iilHl::L-=>-=>&:> '), r□:1ilf!'Z•Cl) 
{',§ffii[-1 ~Wff{Jjl'"t 6 £~iJ{ib 6 0 

[0098] 

;: Cl) J: 3 ~;: /:: ~:ttl.@: Lt , fit 1< i:t 4 0 ~ 6 0 °C%J.JiT't''Cl)-Jf 1 ~ Jv~!Mt-'? 6 0 °C~lffi 
mc·Cl)f*#~rt:-~t=J: 0'l'ijf~Cl)a:~~=:.1J~ J...n--C1t•0 0 !!1t1¥-Ji::,:J:, fiE*Cl)'*#~!Mtti, 'ffif. 
ilf!H{{rai:O):./JD:iJL!t'.S"J~~!MtCl)~IJ,r-·@i-~ \1]>~h·--:> t::.h1 ' ~if!!Cl)r□:1tt~{l::t::ff.l, l, trf-J-Cl)!lN,W. V 
-"ZJv:t 'Z'f:i[JJ ~'31131±1-t .= /:: L if)--:> -c, 'ffi!.ilf!:ti!<@i0)1.JD:ifil~!Mta';J~IJ,r-i;1, 1!:J:~,q (,::ttfh t :o 
1), ~~fflv-"ZJvCl)i'tl!Zfl:~!Mtt=Jli\,•~.~A...t:ffff L-=>-=>ib6o .= 3 lJ::.ixiH.~lii:h, 4-
@JU, 1E~i*#~!Mt ( 1m Lt::.~i-f!!Cl)JE~ttil:~fEiJir□:11, ,t:u:·5';{l::C7)5k(4tif!t L < ~6 t::. 
lh, 4. 2Vf~1tC7)~i-t!!U8 O°C't''4 Bra'L f-hJ.,.jl:_Cl)~ITTC7)~i-t!Hi6 O°C't''5 Bra'1) c· 
Cl) ttll!x ~ mt~ L -C tE*ti-if.f t Cl)~IJi ~ ~lt-t 6 .= t t Lt::. o 

[0099] 

raj, *?ESJI:7J~}J~~ !! tM"Jt::bfp 1) § < filtSJI-t 6 t:::./h?::, 4 -:>C7)~:ttf71J /:: 4 -:>Cl)~jf!!fy!J 
(::·fr~tt, J.,.::J.T-C'~~SJI'"t6◊ raj_ ~1~:ttf71J~~43~f11Jt.l:J\1 :.,,y··-t Lt~F7J<if}'t-1J\ 
1 :.,,-:7··-Cl)h,~ffl\, it::_:t~ O{Hfl]t L--C1f~if}tfrJ~ ffl\,1f::.~t··;t--:>-C' ~ 1 Cl)~:tt:itHt~ 
t::NJ;G-t6:t:.;i;) , ffil~nf!!f71J~ffi4~»i!if§UU1"1 :.,,y··-t L-C;j/F7J<if}-tt1"1 :..-,7··-t?J< 
ff}tt_1 q :.,,:7··-1:: ~ ffli.- 1t::.:tti't U'@JilJ t L --C7J<~ ffii, ,t::.:t£i;'Z·ib--=> --c, ffi_l_ Cl)Jffi:J§!C7)3f:.fli'J. 
(;:X'fJ;G-t 6 ;1::;.g-.) "('if) ,t, 0 

[ 0100] 

C ffi 1 w:ttWiJJ 
1t~i:t-il:~EE~ 4. 4 o v, 1Et~~t!t~WJi.:1J1tt1!;WJJr~ 3. 6 o g / c c , -t.1,v-P 

*~:7J~rnH::%Jvt~ht::.~~Ji/Cl)!J'~tt ( ~f~+P >?::MT -t>3F7J<if}·f'i/\,1 :..-,7··-~JJr&r.F 
1tt~Ji/Cl)J¥h) ~IID5:i::-t .fu~:n, -t:1,v-P ( m 1 w:ttmt=<:~0 ~if!!.o)t.;i;t::i:t-t:1 ,v­
>'*-!:t) ~~1l::~ -it, -t:1 ,v-P Cl);t;'iJ'l1. t 1E~f*#*¥'11.t ciJlffl~ ~00-"Zt.:O)'Z', f-Cl)*s~ 
~ L.1T t::lF-t o 

[ 0101] 

(3~ Will) 
.t;.~ (§iJl /:: L '"( ti, ffi 1 Cl)~ M~J.c·lF Lt:::.~i-t!! ~ m~ 4.: 0 

;: Cl) J: 5 t= L -C (~ Lt::.~it!! ~, J,::J.T, ~:tt~i-t!!A 1 t tF-9 6 c 

[ 0102] 

( ~:ttf71J 2 ) 
-t:1,v-P*<* /:: Lt, -°f£ftl?£ o . 1 .um, Ill!¥ 1 2 .um, @JL-?¥ 3 8 %Cl) 'L Cl)~ ffl 

\- 1t::.1l!!ti, ~:ttf§iJl t [Al~t:: L t~il!!~1'F~Lt::.◊ raj, 1&~Ji/Cl)J¥ht::i:jjljjjj'ij't'·2 ,umc·S 
6 Cl)"(·, -t:1,v-P Cl)~mi;!¥U 1 4 ,um t ~--=> Z \- • 6 0 

C::.Cl)J: 3 t= L -C 1m Lt::.~i-1!!~, J.,.::J.T, w:tt~i-t!!A 2 t:M;-t 6 ◊ 

[0103] 

< w:tt{JIJ 3 ) 
-tJ'>v-P*~t L --C, -°f£.JfLf£O. 6,um, .imJ¥2 3,um, .@.t'L?¥4 8%Cl)t>:7J~ffl 

1,, 1t::.f-lh~:t, ~:ttf71Jl t fAJ~t:: L Z~it!! ~ {'F~ Lt::.◊ faj, t&~}i/Cl)J¥htijjljjjj'ijc· 2 1-1 m 't'·S 
6 Cl)"(·, f:J, v- >' Cl)~ffli;!¥U 2 5 ,um t ~--:> "( \- • 6 o 

C::.Cl)J: 3 t:: L -C ft~ Lt::.~i-t!!~, J.,.::J.T, w:tt~i-t!!A 3 t:M;-t 6 o 
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( 2 6) 

[0104] 

( .lt~fJIJ 1 ) 
trq.,,-y>(;:)Bi:mli~f5Ht~1,,,,fif!tL __l_fc.~~fJIJ 1 t ~;fft;: L --C~H!!~fF~Lt::.◊ 
= 0 eek 3 t;: L --cf~ t..J::.~ii!! ~, J;J.T, .lt~~i-1!! z 1 t ~ 6 o 

[0105] 

( tt~fJIJ 2) 
t.1 ,v-7' t l --c, -'f-i~tU£ o . 1 11 m, ,Ill~ 1 2 fl m, '-'2tll¥- 3 8 %0 b c:TJ~ ffi1,,, it::. 

ff!!tL __l_~c.tt~fJIJ 1 t ~;fft;: L --C~ll!!~f'lo~Lt.:o 
= 0 eek 3 t;: L --c (~ L tc::~it!! ~, .L-':J.T, tt~~i{!! z 2 t ~ 6 o 

[ 0106] 

( tt~fJIJ 3) 
t.1 ,v-7' t L --c, -'f-i~tli£ o . 1 µ m, .1Jl)1][ 1 6 fl m, '-'2tL1¥-4 7 %0) {;, 0~ ffi1,,, if::. 

®tL __l_~c.Jt~fJIJl t ~;ff t;: L --C ~i1!! ~ ft~ Lt.: o 

::.0eek j t= L -Cf~ Ltc::~it!!~, t:lT, tt~~i{!!Z 3 t~ ,b c 

[ 0107] 

( tt~fJIJ4) 
t.1,v-7' t L --c, -'f-:&~fLf£O. o 5 µm, mt~ 2 o µm, '-'2tll¥-3 8%0'60~ ffi1,,,, 

tc::ff!!!i, __l_~c.tt~fJIJl t ~;ff(;: L --C~i{!! ~fi=~ Lt::. o 

=CJ)eek j t= L--C f~ Ltc::~i{!!~, J;J.T, tt~~i{!!Z 4 t;fil;i"" ,b c 

[0108] 

( tt~fJIJ 5) 

t.1 ,v-7' t L --c, -'f-:&~tli£ o . 6 µ m, mt~ 2 3 fl m, '-'2tll¥-4 8 %0 b 0~ ffi1,,, ·1t::. 

ff!!tL __l_~c.lt~fJIJl t ~;fft;: L --C~H!!~ft~Ltc::◊ 
=c:TJeek j t;: L --C f~Ltc::~i{!!~, J;J.T, tt~~i{!!Z 5 t;fil;i"" 6 o 

[ 0109] 

( tt~fJIJ 6) 

t.J ,v-7' t l --C, fi~tli£ 0 . 6 /J. m, .Ill~ 2 7 fl m, '-'2tll¥- 5 2 %0 {;, O)~ ffl\,, it::. 
®tL __l_~c.tt~fJIJ 1 t ~;fft;: L --C~i{!!~ft~Ltc::◊ 

=0eek j t;: L--C ft~ Ltc::~it!!~, t:lT, tt~~i{!!Z 6 t;fil;i"" 6 o 

[0110] 

(~~) 

~~~it!!A 1 ~ A 3 ZiH/tt~~it!!Z 1 ~ Z 6 01E~f*#1~ti ( 1E~1*#1&0~#$I) 
i=---:i 1,,,) --c ~1-1,t::.0·-c -f 0**~ ~ * 6 t;:jj;--t" -1;_ t::. , = = 1:1~ G :htc::**~ ~ 'L t t=, tr, 
v-7' ( t.J,v-7':2fs::i*) 0t01ttt1E~1*#1&0~#$.:i:c:T)ffi~l=---:i\,,,--C~MLt::.C7)1:', 
..f0W:s~~ l:RI 2 (;:jj;--t o raj, 1di',::~f4 &U.1*7¥?kf4tL T~c.0Jffi •J -z·in 6 o 

[ 0111] 

[ :1EaZ~?kfcf: J 
· :1E~?kf4 

1 . O I t ( 7 5 O mA) 0~V'[1:·, ~i{!!~fEiJ,~~JE~EE ( ~H!!c:TJ~~t~EEt·in •L :2fs; 

~~t·U:~--C0~i{!!(;::t-31,,,,--c 4. 4 O V) t~6 i t·JE~i;ft:1E~~1'r~-=>td&, ~fJE~EE 
t•~i;ft:f@:iJ> 1 / 2 0 I t ( 3 7 . 5 m A) (;:~,bi c·1E~2:'1°r--3 t Vd ?k{4 o 

· aZ~'>'i'd4 
1 . 0 I t ( 7 5 0 m A ) C7)~V'[t·, ~i{!!~fEiJ> 2 . 7 5 Vi -z·JE~i;ft:aZ~ ~ fi~ j t 

1,,, • 3 ?kf4◊ 
raj, ::lthk~:7JFJl~!i 1 o :½'---Z·in 6" 

[ 0112] 

[ f*7¥?kf4 J 
__l_~c.1EaZ~?kfcf:-Z·JtaZ~~ 1 @J:ffi, ,, fllilL __l_~c.:1E~-Z'IDt5E~EEi t·Jt~ Ltc::~il!!~ 6 

0 °Ct· 5 B Fs'1aZffi:T 6 t \,, l j ?kf4 t· in 6 0 

[~7¥$.:i:0lalli] 
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( 2 7) 

___1:_ic~it!!~~iiLi ··criiMJ L, J:::.ic:trt~?k14c ll'tJ-(7)?kf4•-c:at~~fr--:> ·oi:f¥~I~i!!~5E 
L {W;:(¥~~t:& 1 @J El (7)ni(~~ ii c {W;:(¥~,~wJ(1)n!(~~ ii t ~ ffl ~ YC Tile ( 3 ) :rt J:. tJ 
, 9i:f¥~I~lilli lJc::o 

9it¥~ii ( 5'/6) =f:W;:(¥~,~t& 1 @J El (7)h)(~~I/f:lttf¥~,~ntro)h)(~~Ix 1 0 0 
( 3) 

[ 0113] 
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0 --""" ...... 
t,1{1,,- ti 

~ ,r{ v ti *f:iti: ~-,I 
';;it!! 0) flffi 

~.fL U.:ffl 7t 1-- ✓,:: ffitf[:;7/,I 1/ (t.1{v-?1 ~Bi~ 
ill :l$J fL 1! ~)J ~IL$ [Ill~ X Mt"-5Jffl:: 1::.t-ti"Q.1< 

~~ Q)fifj) (µ m) 
(µm) (µ m) (%) '-'r'HLl:¥1 7'71/0). .{ 1/?1'-il 

(µm%) it('.il:%) lt('i:1%) 

~~'i:W!A 1 
20 0. 6 1 8 45 8 1 0 

(I s 1) 

~~1;;7i/1A 2 
456 ~ 1 0 l 0 1 4 0. 1 1 2 38 

(IS 4) 

~~'l:11!1A 3 
2 5 0. 6 23 48 1104 

(IS 5) 

!ti'fi:7i/1 Z 1 
1 8 0. 6 1 8 45 8 1 0 

(CS 1) 

.lt~tltrt!!Z2 
1 2 0. 1 1 2 38 456 

(CS 2) 

.lt~ffl:rt!!Z3 
1 6 0. 1 1 6 4 7 752 

(CS 3) 
~ - -

.ltili.Uifil1 z 4 
20 0. 0 5 20 38 760 

(CS 4) 

.lt~tl7if!Z5 
2 3 o. 6 23 48 1 1 0 4 

(CS 5) 

Jtff~71f! Z 6 
27 0. 6 27 5 2 1404 

(CS 6) 

J:t~ffl:~ Z 1 ~ Z 6 --C-f'i, ~l1Jin1f¥{:E Lf,tlt \ifJ't', t ,,.~ v-?' *f:iti:O)]j.iJit rt v-?1 a-ffi/1l L t1' '-0 0 

JC ffl:~ J1:: 
il:EE(!J .::f 

? A~]ffl 

)!;:.7;. ~ffl:{j1:I:: 
(iifiiffij] ~T0IE 
(µm) ~11{ft) 

(V) 

2 

4. 4 0 

(4. 50) 

-

:iE ffif5¥,JJ 

'.IRiO)JE 
jjJSJt 

(g / C C) 

3. 6 0 

¥!:ff=WI:: 
(%) 

6 8. 9 

6 9. 6 

7 0. 2 

4 5. 5 

0. 1 

1 2. 2 

3 0. 2 

4 7. 3 

5 0. 2 

i 

N 
(JJ 
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( 2 9) 

[~~] 

( 1 ) t~mfii~~ftt-: = t O);f1J,i,1H;:lffl--t 6~~ 
~6 O)ra~ti,t:.aA t:>iP'-'.:..c- J:: '3 t;:, ~-c O)~iff!t;:31,, ,-z, ~i-t!!O)~~it~EE~ 4 . 4 o v, 

1£:ffim!t:11J:t[Jii0)7Et~=moc~ 3 . 6 o g / c c t L -c ·~ ,6 t;: i lfflh t:. f, it?lf!iiJ'•:JBJvt~ n 
t_:f,k;!; ~i-t!!A 1 ~ A 3 i:L J:til!st~i-t!!Z 1 ~ Z 6 (;:J:[:/'Z -C~ff:&'.Ib>:;k:~ < e£ff ~ho= t 
t>;bt·o 0 =O)J:: '3 ~%itut~t ~~t~J][ru~, J..:J.-L ~.¥3£-t o C 

[0115] 

it~{¥fff¥t!:iJ>{lfTT 6~11;f t L -ctn,< ~7J>~ ;z_ G:ho7J', IJ -rr'J L~~;j;i~~if,t·l£ 

;fii~it!tb!J~~4. 5 V (~i-t!!~fEtt=nJ:: f) 0. 1 Vfl\:;1,,•f~/lb, 4. 4 V) 11:iliit•~m L 
-c ~ •o = t ~1tli:-t:td:;L 
( I ) lE1~0)3t:~~fili'.l'r□1 < ~ 6 = c (;: J:: 6 ~~1Nft%1ffi'At·O)~i114i~O)Jtjtfif'. 
( I I ) :1[~~.ht~lE:ffim!t:11J~O)fflmb"l''RJEftT 6 = U;:J:: o~ft 
t I,, I ~ t~,i.~h> .=I=. t~ 6 ~11;[ C L -c 1t ;z_ t;, .h. 6 0 

[ 0116] 

=.nt:.tL *t;:, l£~~1'~h"~ft't" o ti,, 1 '3 FaJJm~'312- j@c:. 't"tc:u-c·a~<, i~i;: 
, c r ) -'? < r r ) t;:J:: •J j@= .& t 1t x_ t:.n.& ~1'¥f~O)-n'-tm0m-'?lEt~m:rm1ltii•t:.0)5c*O) 
i~tl:l~t;:j@11;f L -c, ti,v- 7' 0) §~i rJ -'?jtf~A..O):fitffft;:J:: 6 ~:fic~:iMB~O)~ft~(;: b 
Jj,5~1tT 6 bO)c 1t j_ t:.hb O ~..t:mtifib£T oh>, !r~(;:2js:;r,s~~1tli:T 6 t' fi~O)t} \V 
-7'-'?~t~t;:lffli"" o15~iJ'*~ 1,,, t 1t x_ t.:,ho 0 

[0117] 

t~t;:, @JU1i:fflihJ,~ 1,, ,ti,v-7' ~ ffi1,, 1t~~i-t!! <J:t.!lilt~i-t!!Z 2, Z 3 ) t;:f:H\-C tL 
= nt:. O)i1Jocf6!tmh•j;'itt•'L §~i 1'J i"" o t, ti,v-7' v->ttl'f~n":;k:2- < i&T-t oii!L t 
1,v-7' ~* L -ClE;f;i~iPt.::,~~A..C:.h 1:., O)BzJi5!f'!lliJ,,f$llJT ot'li'i-b1im < , §;. < ~6 t ~ x_ 
t:.h, =O)*s~, ~1tO)~Jl"h>:;k:~ <~~t_::f.,C')t~:l0flo0 Lt_:;oi~,,-z, ~i-t!!cT>~ft 
O)fil.Jl"tL t1,v-:$'C')~flf,fqJ.t;:11<ffT 6 b C') t ~ :z_ t:.hb 0 

[ 0118] 

~?lliib".1Bfflt ~ .ht-:t1 ,v-7' ~ fli"° 6 ~~~i-t!!A 1 ~ A 3 t·:1E~*ff'l11'f~iJ,c!l:ffi"° .& 
J][rut::L lE~l::.-C'jJ'-1'¥~ht~~if'.i~-'?lEt~ti,t>i~tl:l Ltc:c o~;oq&?fJiit· r- '7 •:; 7°~ho 
O)t·, t.1,v-:9:;$:f1>;-'?~:ffiJ"-f%ifi L, ti.ffl---+oc!i5<~ft), El~i 0 T 6 c:. t ~111$11 L -C 
1,, •o, .1m~, ~11RiiJ"7 1 iv:9-;ff&l'f~~JEffii L -c 1,,, otc:/!b t mi~JJ~ho 0 

[0119] 

1~1fJiiO);,tF7J<i~'l1r\11/Y-tL t.1,v-:9f'lo~11~{;:tt~t!:~~liw-t o ti c·tti~t-, 
t}, ~1'¥Hii±i~f£t;::¥J2mJ..:J.J:::.t;:JIDla,,i"" 6 'LO)il"~<, =ttt;:J:: I], j@!Jrt::~.m:Jii0)7 1 

'7-fllrf'JJiJ11E~ ~.t1.-J.S ◊ c:. 0)1t!?IJiitL fi~t;:J... •'J it:HtC t·.:B 0, ~t-:, ;,1F71q~•t1.1 H ::.., 
y··-nx:j:j'-t;:J:: 0 :filr[l't)±iJ'~~~t;:tff ~ n -ct- •o tc:/!b, ~tocn'frill::.-t .& t j¾t;:, 7 1 ,v:$' 

-½~~il"+j:j'-(;:JE:ffii~.ho ( J]j[?:,.7j>;J,~ < -c bA rJ ffl!Ctc:'fflm-Z·S iJ' r- 7 '1/ 7°JJJ~:iJ'ra:J 
< ~6 ) ◊ ~j1(4~0)II]iziat'!:t;:-:w1-c ii, frJiffrt!'itliJ•ft:L ~ ,iJ>' p C ~~i~mliT L -CiJ!i~i'" 
6:i~C')~M~:B.:BJ::+re•~2-6. 
[ 0120] 

raj, *t;: ;t; 1J <'-Jii C')h -z7 1 1 l-/;, - Ri ~ .1Bnx: L tc: :t~t· ia'E~ 1¥ff1~·t1 as o moc& 
ffT oh', = O):t~i'i-, 7 1 iv:9-JJJ~!±;t.:- 1J ?-JiiO)J]j[ht::11<ffi"" .& t-:/!b, ;t: 1J <'-JiiO) 
)]j[h~:;k:2- < L~it.tuJJJJ~h'+jJ'-l;:JEffii~nf, Lh"'L, ;t' 1J ?-O)l!fila'l!t5c~t;:~~ 
tlO)fflmt;:~~ -ct •~t, t 7 1 1k:9-0);ff&J'f~i±11,~ < ~o 0 J~J;:, -121,v-:9:;$:f*O)~ffi 
Hl'3 = t t=~oO)-z:·, .-fO)t.1,v-7':;$:f*,,C')~mi~O)i~'l1ii"~1t L, ~ffef1t1t1:iif.Lt 
TT 6 ~if)~!J,5~

6h>:;k:~ < ~ 6? Ltd:i>'~ l' 7 11t,.,:>7-J}J~~JEffl,'.L-.J--:>' flli0)~1l1A.. 
O)f~6 ~ :B+~IH=-t 6 t-: /lb t;: u, 1ijH;:;t: lJ ?-O)h "f:7 1 1v :9-Jii ~ .1Blvt-t 6 J:: rJ t, , 7 

1 3-fllr (:;$:fj]Jtt;L ~ft-f-7' >) ~*U7 11t-.:$'-/l~.1Blvti"" 6 = c7J'flf1J1:·So o 

[ 0121] 
1::_ir,0)2:. t ~1tli:T6 t, ~.m:JiiiJ>:lf:;)£~:h.t_:tJ,v-:9~{iliUJ.:~i-t!!t'tL tJ,v­

:9:;$:~0),f~JJH;:iiJi:iclffl~~ <' ~ftO)~Jl"U[l't]~t·s rJ' ,f0)%{1::.~~t L-CU, ~fil¥ 
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( 3 0) 

ii10~~-'?l.E:ficj_-f-O)t,O)C7J-:7';><-s:i=J::;; i0t~ x_;; = t-JF··c~;;" 
[ 0122] 

· 1e~f:i=i'¥~ftt0&ff"§:JJ,W;iJ, J:::Jc 7 -1 ,v Y-J;b* c-.:h;; tJH~ 
...1:::_ic~~*~Tfitt=~il!! ~ M-f;t- L' -tJ \ v-Y ( -t J ,v-)':;,fs;;-f;t-) ;f-3 J:: tf Jt :f;,)i]IijO)~@.~ 

Hm~ Lts.: c 2: 0, 1&:nlJ!iJ>Jl]ft't ~ :;/1. Z i,. •7d:"\. •lt'5t~iilic't.i _ 1E~f:i1'¥fitl:-tJ ,v-Y h> 
¾e---:i tr< ~e L--r:B 1J _ Jt1"1!t= i [l'ilttRt=tttffit~:1iu1m?.c-~ ts.:0t=xt L z, ntml!tlium 
~ht::2fs;:9'EBJI~il!!--C-tL -tHv-:$1:;,fs;;-f;t-:BJ::tf~:fiij_~]Iij-A-_O)tftfl!tb;J, ~e~iill.~!l'J~h i"' 
ntnlJ!t=~en'h-0::h.ts.:◊ ..:.0*s*J:: 0, 1.E:f:Mic•0BzJ;t.!tb.w;iw1111c·:fJ:tnJ1Jffi1J~t1.6..:. t 
t= J:: I') , -tJ,v-Y:2fs:f*t-3 J:: tF~:fi,j_O)j7"';{ -V'b{~~~ ::h. Z \. •6 L 0 c mat~ ~:t1.6 ◊ 
[ 0123] 

.it::, ..:.::h.h0fzJi6~h.!UJt1"1!"'-:ffl1JT 6..:. U;:J:: •JmJc~::h., ~ h t=<X0BzJi6b,~fiT 
6 EJc:M{~,;;:-c-0f!ii!~a'.J,;;:-1,1BzJi6t=§emT0 -ilnmt1:.n"~Pb•, 1.E:f:Miili:f~z-1-- 3 .,.-y~tt;; 
..:. c (;:J:: 0, fzJ;D!tb;JO)f,W~B[J;D~JIJfti!Jc'e- 6fl!:L fzJ;L~El.J'fb>&:JmIDm1flJa'.J7d:"JJJ*~jj;- L 
'( ~ .;; r!Jfittl:.t,~ j_ C-;,il.6 0 

[ 0124] 

( 2) -t1,v-Y*f21;:t::lmT 6~~ 
.it:: , ....J:::jzl!O)~□ < , t!tnr.11 ~ i'fT 6 -t J, v-Y ~ J'lj \. •ts.:~~~i{!!A 1 ~ A 3 z--, i1E~ {:ltt 

1'¥1~~.'l:.:/J1&ff~h0b', .f-0&w$tJ:, -tJ,l,;-5' ( -tHv-Y*f,f;:) O),ijl)¥:!J>fit• 1 6 0) 

tic·~\. 1 o ]!!(::, -t.1,v-5' 0!tcmt10~-_)'("iV)---:, Z JRJ¥:b>::kes < lffl-9-T-f>~tL-f;t-fl(lmJ¥ 
X~fL¥) ~r~t!t= Lts.:fJ;-ir, 12{[2 t=:if-i"" J:::, i::, ¥18 0 0 (lj!(_j'[: µ m · %) ~~t=:2fs:9'E 
BJIO)"§:}J*b'iliH=JJl::h. 0 ..:. C -JFh-fP "'"> ts.: 0 

[ 0125] 

2:..:.--c--, :@:-f;t-af.J(;:, t!ll1'1Jib>IDJ:ix.~hZ\. 17d:"\. 1-t1,v-Y~J:fWit::J:t!Jx~il!!Z 1 ~z 6 
c'U, -t1,l,,-y'O)fflJ¥cO)ffllfflt;j:5c:@:(.;:t;j:~ftT 6 l,O)--C-'U7d:"\.•7J', ffirnI CL'(' -tJ, 
v-Y 0mtJ¥~ ?i < L Z \. •---:i ts.:tJ;--&rt;:f,lttt¥~fl::0ti&b":§Jl::'N;t;:::k ~ < 7d:" 6 o --Mt::, -t 1, 
v-Y t;l:~i-f!!Pl~--C-·0f~1t10fff,J,jtO)flfH=, ~il!!f'F~O)Ifflt=mt j_ fio ffl)JrO)~)JtiJ>,Q, 
~t ~;;, -tr,v-Y0JmJ¥~1J,~ < T 6 t, ~i{!!0.I..t,,1.,<,>f'-WJJEUrnJ...l:::_T6iJ', Jm0 
~i& ( i3 l™iJJ:-'?~~ JIJ Ui&) 1j>-flfri"" 6 t::l:i), titt3-tL0-'f:l:~flf£U1J, ~ < ,tt~·· 6 ~ f~ 
f, .f-0r.t*, @tL$ti~:'J,·i""6o z:tti::xtLZ, -t.1,1,;-;,0JmJ¥iJ"::k~t,;t_~--&ri::ti, 
M0~iJJEU2D 6 fflJ.JtffBiic-~ 6 t::l:i), {;,t3-fLO)-'f:l:~tLf:F'?~tL$U:J:t~a'.JEl El3l=~tR--c--~ 
◊o 

[0126] 

fl:! L, WJJZl!Lt:: J:::, t=lmJ¥~~:1.JII~1tts.:#;--&r!i~il!!O).I..,T,Jv::3f'--WJ.Jt0-f&Tl=lffi:raT 6 
t::rn, ib 6tiJl:O.)J¥h- ( ~fRa{Jt::~i 2 o µ m WJf&) ~ ffi~ L Z, -'f:l:ttL-i£~::k~ < T 6..:. t 
t=J: 1J, ~fl*~ ...1:::_it 6..:. c :o"-/Raf.Jl::tff th6 0 L:!P L7d:"n",:,, t~t3-fl0)-'f:h~flf£~~ 
:1.JII~1t--:::i-::4&:1'1J!~i~itt::tJ;--&rti, WJ:izl!L..f::J:::. i=, 1*i3-tLPl$A...071 3-fft-=f-0-f~A 
i::J:: 1J ~illi0:::r::ftI¥n'~:1JIIT offlrnit=rb;; t_:l:i), ~'.Waf.Jt=tuw~ti1J,~ < L--:::i--:::i, @fl$ 
~ ...l:::_ff'( v, < £-~b>rb 6 ◊ 

[ 0127] 

ft«-~;_!:, ..:. :. Lts.:tl~iJL~Jlh, {f.,'i,~~~1Lt::*s*- t&-ooil~~@'c·~ 6-tJ,v-y'~;_!:, 
< 1 ) .I..t,,v::¥-WJ.Jt:01li-f:!tt c·~ 0ffl£0JmJ¥c·rb;;..:. t 
( I I ) 7 1 3-f.\1.r0f~3-fLP1$A...O)f~}-J;:J:: 6 ~iilil'.f!O)l'JrJ~riJ~7d:"f,¥{3-fL0-'fittL 

i£~1iT 6..:. t ~ 
( I I I ) -t.1,v-Y*-f;t-05iJ.Jt1j'~~riJfit~~tL$~1fT 6..:. c 
ti,. ·d 3,r!f..n,,:,, 2fs:9'EBJJ:!J{3@Jtlc·~ ;;-ti ,v-Y2f>:-f;t-0@fLWffiU, lmJ¥><@fL$--C-Jt 

ili L Z 1 5 o o (ll!-ffi: : µ m · %) J,.J.Tc'rb 6..:. t ~ J!ili Lt:: o 

[ 0128] 

< 3) .¾ten 
_l;JJ:::.O)ra*7J'0, 4. 4 V-f±~O)~iilil=:B~•Z, -tJ{v-:$1:;,fs;;-f;t-C),t;fjf(;:lfflfJ~<- t!t 

nrJlt>IDfft~ttt::-t.1,1,;-;, ~flT 6 ~11!!cU1E~f:ltt1¥lf1tiU::k~ < [PJ...I:::_ L, ffl=, -tJ, 
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( 3 1 ) 

v-7'*#-0)~fL#-fff (M~x~fl-¥) f.i>l 5 o o (Jiit'I:.: .urn·%) i::i.-L --fO)q::r·et 
8 o o ( lit{ll : .um · %) t:J.Ttj) o t --fO)J'}J5':/:~!i@i:i=t::?"e1'c·~ o" 
[ 0129] 

C ffi 2 $~ff!J J 
-t:r,v-7' ( ffi 2$~fljlH::1*o ~itf!O)ifri°.t::tl:-1:: J,v-5'*~) ~ 2 ~:ffiffli., 1 , lE~it5 

!tm'f[J!0)3'E:f:Ji:Wf!t~ 3. 6 o g/ cc t L -1::1,v-?1*#-0)c£foot::mmt~:i1.t.:11triJ10) 
!t~lt CW!Hl::1-9 Yt::x;Ji'"03}71Qif1r-t1:1H y:7··-;g_oc&t,q17:fi]iO)~;z;.) ~u'!!Ji::'.i'"6~1f, 
JE~tll::.~~3211::~-tt, 1E~i%tll::.~J±t 1E~(!Mn¥tl:t O)lffl'*~~FZt.:O)c·, -f c7>*s5':/: 
~ l'lT t::~i'" o 

[ 0130] 

< w~ff!J 1 ) 
1E~t¥ll::.~J±l.r'4. 2 0 Vt ~Q J:: -3 (,::~}-l!!f~llt~:fi'~ < 2:0)~fll.c'lEj1:f,~O)~itltf.i• 

1 . O 8 t::7£ o J: -3 t::~tt L t.:-flliU:, lfrf!cffi 1 $~{JIJO)~~flj1Jl t ~~t:: L --C ~i-tl! ~ ft~ 
Lt.:" 

2: 0) J: -3 t:: L --C {~ L t.:~i-1!! ~ , l?1T, w~~i-tl! B 1 t tF9 o " 
[ 0131] 

cw~fljlJ2) 
1E~t¥ll::.~J±iJ{4. 2 0 Vt 7£6 J:: -3 t::~i-l!!fJttt~i'r1,,, C:.O)~(il··c1Ej1~0)~itl:b'f• 

1. 0 8(::7,£oJ:-3t::~lltLt.:-fllitL lfrfllcffi1$~{JIJO)-y~(3'1J2 t~~t::L--C~i-tl!~{t~ 
Lt.:◊ 

C:.O)J: -3 t:: L--C {~ Lt.:~itl!~, tJ.T, $~~i-l!!B 2 ttF9 o o 

[ 0132] 

c w~ff!J3) 
it~t¥ll::.~J±iJ1 4. 3 0 Vt ~o J:: -3 l-::~i-l!!fJttt~:fi'1, 1 , C:.O)~filc·1Ej1:f,~0)~£J:th' 

1 . o 8t::7£6J:-31-::~llt Lt.:-fllil:L lfrfllcffi 1 $~{JIJO)$~flj1Jl t ~~l:: L --C~i-tl!~ft~ 
Lt.:" 

2:0)J: -3 (:: L '"C{~Lt.:~it!!.~' l'lT' w~~i{!IB 3 ctF9 0 0 

[ 0133] 

( ~~ fJIJ4) 
1E~t¥ll::.~J±iJ,4. 3 O Vt 7£6 J:: -3 t::~illifJtllt~i'r~< 2:0)~fll"C'lEj1~c7)~itJ:th, 

1. 0 8(::7,£oJ:-3t::~~lltLt.:-fllitL lfrfllcffi1$~{JIJO)-y~(3'1J2 t~~t=L--c~i{!I~{t~ 
Lt.:0 

0:0)J: -3 t:: L--C 1~ Lt.:~itl!~, PlT, $~~it!!B 4 ttr.i'" o 0 

[ 0134] 

cw~fljlJ5) 
1E~t¥ll::.~J±iJi4. 3 5 Vt ~6 J:: -3 (::~it!!.fJttt~:fi'1, •, C:.O)~(il"C·1Ej1:f,~0)~£J:th>' 

1 . o 8 t::7£6 J: -3 t::~~llt Lt.:-tllil:i, lfrf~cffi 1 $~f7'JO)$~flj1Jl t ~~t:: L --C~i-tl!~ft~ 
Lt.:" 

C:. CT> J: -3 t:: L '"C {~ Lt.:~illi ~, PJT, $~~illi B 5 c tr.i'" o ◊ 

[0135] 

(~~(JIJ6) 

1E~t¥ll::.~J±i:r•4. 3 5 Vt ~0 J:: -3 t::~j{!IfJtllt~fr~ l, C:.O)~fll'('l[j1:f,~c7)~iUth> 
1 . o 8 t::7£ o J: -3 t::~llt L t.:-fllil:i, lfrfllcffi 1 $~{JIJ0)$~01J 2 t ~~t:: L --C~it!!. ~ ft~ 
Lt.:◊ 

C: 0) J: -3 t:: L '"C 111=~ L t.:~i-tl! ~ , t:J.T, $~~i-tl! B 6 c tr.i'" o ◊ 

[ 0136] 

( J:t,Z{JIJ 1 ~ 6 ) 

-1::1,v-7't=~mJ!~.J&filt L~v ,-fllit:i, -ftv'f:'h, J::.tt::~~ff!J 1 ~ 6 t ~~t= L--C~it!!. 
~ft~ Lt.:◊ 

0:0)J:: -3 t:: L--C ft~ Lt.:~i-tl!~, J,:J.T-fh-'f'n, .1:t,Z~i!!!Y 1 ~ Y 6 ttr.i'"-5 ◊ 
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[0137] 

(~~) 

( 3 2) 

~~~il!!.B 1 ~ B 6 &t.Fl:t~~ifl!Y 1~Y601E~*~ ( 3'tJll*=i'ff&09iff~:i:) 
(;:--:)1,,Y·cmJr,f.:OY""C ,fc7)~s:W:~*7ZRU'*S(;:7FTo fr'ij, [j"rj*t=tL ITTlilC~~~ifl!A 1 
' A 2 &U'ITTfilcl:t~~ifl!Z 1 ' z 2 (7)ms,W:(;:---:>1,, \"( 'b7FT 0 

£. t-::, (i'.:*B1~1JIJ t Lt, l:t!l!x~il!!Z 2 &U~~~ifl!A 2 (;:;B tt-b 1EDZ~~t:10l:l:Qifff 
11'';-:, t-::0·--c:,, ITTf~0~~t:1~ rID 3 t::, f&~0~~t'I:~ rID4 ?;:7FT ◊ 

fr'ij , 1E~?k{4 & u{'tl=i'f?ki-t-tL -nc 0Jffi 0 c' ib o 0 

[0138] 

[ 1E:b!t~?kf4 J 
Hi1ilcffi 1 ~~1JIJO)~Mt [j"r]~O)#k{If:-c·ib0 ◊ 

[ *=i'f?kf-t- J 
~~ ~ifl!A 1 , A 2, B 3 ~ B 6 &U 1:t!lix~ifl!Z 1 , Z 2, Y 3~ Y 6 t;:---:>t, 1--C !iwfilc 

ffi 1 ~~1JIJO)~Mt [j"rj~0?R1-t-c';b tJ _ ~~~ifl!B 1, B 2&V:Jt!lix~ifl!Y 1, Y 2 ~;:---:> 

1,, 1 t ii, s o ·0c-C 4 B Fs'jtJzl!iT 0 t 1., i 3 ?k{-t-c'ib 0 ◊ 

[0139] 

[ ~:(f~_IO)J'illi J 
ITTfilcffi 1 ~~1JIJO)~Mt [j"rj~?;: Ltlilli Lt-::o 

[0140] 
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0 -""" -...... t.r.:i,; ?' 

1:' /'\J;' ?7 *-f.t.: WHIM 
flUl!!O)fiffi 
(t1,v·-?1 ~lltl!l! 

~:fL~ffl 7tf--::,,,[;:: ft{t:J-?' ✓ 

11);fl/ffi) (µ m) 
SJI:ttJRA! Hl!J ~IL$ [PX M-tt>l!fl~ (;::%J--tt>1< 

)J]f. 

(µm) (µm) (%) ~.fl$] 
ff. (jilijffri) 

T, ✓'7>it ,{ :,,;,'-:fl 

(µm%) li(Jlil:%) li(Jl;il:%) 
(µm) 

$~ffl;;Jf!!B 1 

( I S l) 
20 1f l 0 l 0 2 

Jtff~ffl! Y I 
o. 6 I 8 45 8 1 0 

(CS l) 
1 8 • 

~~tl!t71/!B2 
( I S 4) 

l 4 1f 1 0 1 0 2 

Jt~1li:ttl1Y2 
0. 1 1 2 38 456 

(CS 2) 
1 2 • n~mm --- m--r 

~~·'i;ilf!B 3 

(IS 1) 
20 1f 1 0 I 0 2 

Jt~g71!!.y3 
0. 6 I 8 45 8 1 0 

(CS 1) 
1 8 ~ - - -

$~ffl7lh.B4 
(IS 4) 

1 4 1f 1 0 1 0 2 

Jt~fflffl! Y 4 
0. I 1 2 38 456 

(CS 2) 
1 2 Ii 

Jt~'ilM Y 1 ~ Y 4 i:1±, iJUiJiiltff:.f:E t,,t11,, ,©·t\ t.1, v-J :::$::~®Jftiit /"\ v~?' ~t#JvU., ti,, 'o" 

,c'.t~ll: 
tlEE( 91-

]Efjffl~ 
'7 A~jffl 1ilf/ir7),c 
m11tw:1;:: 
M-t-5:iE 

:lj{ffllf 
(g/ C c) 

tii'lli{.i'l) 
(v) 

4. 2 0 
(4. 3 0) 

3. 6 0 

4. 3 0 
(4. 40) 

~ff~ 
:I: 
(%) 

8 2. l 

7 6. 5 

8 0. 3 

7 3. 3 

"" 

8 5. 9 

7 4. 2 

8 2. 5 

7 0. 0 

~'i!Oit 
IJ)~l/]r7) 

1f. 

• 
1!t€ 

• 
• 
ff 

~ 

ff 

1f 

)$ 
-,1 

IJ; 
w 
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0 -""" l'V ...... 
t/{[..-- !l :ftffUt1l: 

-Ju, v ~ .. ?1 * f$; flillli fflEE( 9 1-
1fii:11!l.(T)flfa 
(t,,{v-1 i®;~jf. 

~:.fLf;ti:ffl 7t )-;.,-{.:. llf~'f ?7;,, 
?J,.#lffi 

(T);fttffi) (µm) 5¥~:flff 51' ~fL$ [)ll~x %J"·t"-5i'Nt 1.:.%)-·9 ,O/{ 
J!J];. tifltfftl:: 

(um) (µm) (%) ~JI..$] 
fl1!{€ [jilijffii] t-J-·t-51£ 

"T~ ✓ (!)f/A -1 ✓ :$1'-ift 

(µm%) lt(flii:%) lt(f{:1%) 
(µm) I!~&) 

(V) 

$~ffl:7if!B 5 

( I S 1) 
20 ~ 1 0 1 0 2 

!t~ffi?t!1Y 5 
0. 6 1 8 45 8 l 0 

(CS 1) 
1 8 ~ - - -

4. 3 5 

$~~71!!B 6 

( I S 4) 
1 4 ~ 1 0 

(4. 45) 
1 0 2 

!t~1!il!!.Y6 
0. 1 I 2 38 456 

(CS 2) 
1 2 ffi - - -

$~1171f!.A I 
20 

( I S 1) 
,fl 1 0 1 0 2 

Jt~ffl:71!!,Z 1 
0. 6 1 8 45 8 1 0 

(CS l) 
I 8 ffi!i -

4. 4 0 

$~ittfuA2 
( I S 4) 

1 4 ~- 1 0 1 0 
(4. 50) 

2 

Jt~II.71!! Z 2 
0. I 1 2 38 456 

(CS 2) 
1 2 ;Ii 

tt;~'!;W,Z I, 22, Y5, Y61:'fi, ~:£U/it.iiU:t£.l,fJ:P(7)"C.\ trn,-7;if;:1$;(1)];.iJ{t1,v-7i'ffl:$;l,"Cli\,oo 

il:~#ilf'J 
fl/i(T)-,f; 

fj;f¥-~ 

-~Br :I; 

(%) 
(g/cc) 

8 3. 3 

7 0. 4 

7 4. 4 

0. I 

3. 6 0 

6 8. 9 

4 5. 5 

6 9. 6 

o. 1 

='4,m,:ffllit 
(T) ?iitb (1) 

~It 

ffit 

ft 

~ 

fl" 

-
~ 

~ 

~ 

! 

IJ; 
,j:::. 
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( 3 5) 

[~~] 

~7 &V-~8 ;ip t:,BJJ biP~ J: 3 (::, 1E~1*1¥~!,H::J:;1., y·z, tr,v-Y ( *Jt:BJJ~i-1!!0 
;1fr&rU:trn .... -:7*ff;;) iJ,!A]~--c·s.;s t:: blmbGf, t1,v-Y*f*0~oot::~illib'1':JB: 
Jvtc>- tu':.:~ ~7-l!!ti, fl!tfiJliJ,:JB:Jvtc>-h --C \. 1~1,, 1J::t!l&~i-1!!t::ltK'...-C7E~1*1ff&0~1f'.@:I 
;1;,;::kti (;:c;~-g' c>- tL-6 C:. t t>!21D G h-6 ( iJIJ ,z tL ~~i-1!! B 1 t J::1::11&-m:itf! Y 1 ~ J::1::11& l.J.: 
#bi,,-'\'°', ~~~7-1!! B 2 t J::til&~itf!Y 2 ~ J::til& l.J.:#bi,,) " f~t::, ti,v-7' 0.@tlf*ffib' 
8 0 0 f-l m · %J:: 0 i.,;J,c>- <, 3C~%-ttl:::~fEb>4. 3 0 Vr.:.ll::.01::1::!l&~itf!Y 4, Y 6, Z 
2 --c·t:L 1E~f*iff~ti0it;fl::0t¥JJ:t,cJl:~t::::k2- < ~ -61®:fPI:b'ib-b O-Jt::M L --C, c:.n G 0 
~itf!O)-cJ'\"v-7' t=t~il/l~~!tt.:~~~itf!B 4, B 6 _ A 2 ··ct~L 3e~{*=i'f=1~1t:i0:!;f[:: 
t>fllJffilJ c>- h-C 1., ,.f> C:. t if!,"f-lD Gh-6" 
[0143] 

:it.:, ~7b·bB}Jt::,ip~J: 3 t::, -ti,v-7'0.@fL-(;ilqfiJ•S O Oµm · %J: rJ i.,,J,c>- < 
, :1E~i!:tK~fEiJ>4. 3 0 V l-.:tJ::.0lt!l&~i-l!!Y 4, Y 6, Z 2 '"CtL ~if'.@:Iff!itit0R 
:1E~0IIH::, 1E~t;-7··t,tt:fr L, :1E~It,:::fdit::~DT -b *jj]iJ,1iU2 c>- ht.: ( J::t!l&-m:ill!. 
Z 2 0)3C_/b-m::t~it-'l:~~Trnl 3 t::.:t:Ht 0!1!.t11'$ l ~~) ◊ ~Ji, C:.iV~0)~7-i!!O)-tl\I.,-7' 
( -ti,v-Y*tf;;) t:::iffil/1 ~i!Htt.:~~~itf!B 4, B 6, A 2 --C-tL J::.tc~jjJU:ff!ic>­

:t1_;,£iP-:>t.: (~~~itf!A20ftM(~1~1t:i~~Trnl4~~) 0 

[0144] 
]!:!t::, -tJ,v-7' (-tJ,v-Y*<*) 0.@rlf*.lJ:iJ>8 0 0 Jlm · %~Jm.z-b#bi,,t::--::>\. 1 

-C i.,~K'...t.:t C:.6, 3C~'l:'tJ.C~fE,j,4. 3 0 V&cF4. 3 5 V01::l::!l&~itf!Y 3, Y 5--C'ii 
J::.tc~jhliff!2c>-h~iJ•-:,t.:iJ', 1E~it:tJ.C~fE1J,4. 4 ov0J::til!x~if!!Z 1 -c,:iJ::.!c~jjJ 
iJifff2c>-ht.:◊ ~Ji, C:.h00~if!!0-t1,v-Y*tf;;t::11tfill~i~ttt.:~~~i-l!!B 3, B 

5 _ A 1 --CU, J::.tc.*jjJUff~2c>-h~iJ•-:,t.:◊ 16J, :1E~~J.C~fEiJ>4. 2 0 Vc7>#;i,,tL 
-t 1 ,v-Y 0.@tL -f;ilqf 0::k1N::lfflb G f ( ltil&~itf! Y 1 07-J.~ G f ltil&~ifil Y 2 0#bi,,c· 
£>-:,-Cb) , J::.ic.~jj]Uff!2c>-h~:b•-:,t.:o 
[ 0145] 
J::.!c0r.a:m:u' -tr,v-7' ( -tJ,v-Y*tf;;) CT).@1LU:ffl:b>1J, c>- \, 1 b 0ti cit;"f[::O):j:iJ!t 

iJ':x2- i, 1 C:. t ~~ L -Cl,, ,.f> o :it.:, ~ifil0:1E~f*if~fE:b,,M •ti c'it;"fl::0t¥&U:li'ffl=t;:~ 
-iS C:. t b ~ L--C i,, -b if-, 3C~i!:t1.l::~fEiJ>' 4 . 2 0 V t 3C~t-1.l::~J±i:i-\' 4 . 3 0 Vt O)~jj] 
~ J::til&T -iS ~I 0 --c-•t;i, jjljj~O)it;"·fl::1::- V U::ke: < ~~ 0 _ it;"1l::0t¥JJ:UBJJ 0 b·t=:1E~irt-J.C 
~fEiJ, 4 . 3 o v--c•:li=ffl=t:: ~ -:, --c i, , -iS c:. t iJ, b iJ, -b " 
[0146] 

::. :i"Uif-l~UO-Jielffi~ tl::~ i, ,iJ>', 1E~il=t K~J±iJ, 4 . 2 O V 0)-i'*if~~--et:L lE:ffi.0tilJ§ 
tic> ti c:·j,i?<lfiJ>;ipiJ,-:, --C.:B G f, +0~~-c-~1Jit'.?&0JJ'-ffl:t::l@IE!i"""-b~WtiS -iS b 00, 
lE:ffi.iJ:> GO)C O v')i~tl::~O)~~Btj:;J,c>- ~' b 0) t f-lf!lU c>-i1.6 0 Lt.:f.J>-:, -c' :iff~/10)1f1!!H= 
J: 6 c)(-g'J}J:m:0t¥JJ:US-bfi!Jr{I£v1 b 0 (::'\ii':i-b ◊ :=.nt::M L -C, ~if!!07E~'l:tK~fE ( 
f'ttif~fE) t,~ < ~ 6 H c:·, .1t~c>-tl.t.:JIJ,1i0t~Jlat1':§0~5E't:itifJ£TT 6 tJiJ, tJ -c·,;;:- < 
, ~(;: IJ T '7 A 1 ;t 1/~j-f!!(;_:ffi~ > 0h 0 ~;j:Jc/J-;jf ;;r,- r---'?JJ1:fc/J-;jf ,l,- J-- O)ffl~f[:: 
~{j'[crJ~NW.-t:: i.,JLi:·-:::f < t::.ID, ..:.ti..:i --c-·t:: 1) 1-r'J .b.1 ;t 1/~i-f!!t,~fflc>-h --C 2- t::.~J±--c-·-=t~ 
c' n-f> 1-.11::.0111,1~:iE4m-'?~"4ili0JJ'-ffl:1J1~tl' L _ + 0~~B--c-·jl.;,i1i-'?-t1 ,v-Y 0-Y:A-> 
t,;11t1J□ Ltd.:,Y:J t tliIDJc>-:t1.6 o 

[ 0147] 

:tt::.~~1E~o-J~t=--·=w1--cti, +0t.'fmH11i:::PBJJ---c•&>-f>b', ~--it1-:; ,1.,g_~i"""6 tfr:< 
~f!Jtiii'f2kT-b C:. t 'f$~~J1:T 6 t, L i --'?Co, Mn 'f$0;f'Jrtl::t::J:-b~:i.ffi--'?-tHv-7' 
0~~mt=J: -b i.,01:a~ <, ~ffl€1t~lffl:~U=l@IE!i"""-f>~ficr>ysy t-1vRJ,5<&1JI~JE?tJJJ t L 
--C Y-'I'" r-JIAM!J~J)~)--'?-tJ,v- 7' v') §~:i •) t::J: 63t1&~:::P N;'f$iJ'>IB(IE! t f-li!Ulc>-h-b 
( 4. 3 o V111::.0~~~fEc•::i=.rot~h-iSitJB:LG!tbiJ0m€fl::.iii5cRJ,5) o ..:.0~0tll*U 

, 1U1i t jl;ffi.FajO)ffi€1l::~RJ,5c·::i=_ t-b b 0 t f-ltllJ!c'h, 1&ilfiiJ17 1 Jv:57-?}}J*~Jt:$ 
T 6 c:. t (;:J: •J, lE:f.~b•i::,jl:ffi.A.0::i=.nx.~'f$01o/jjJ~:fflJffilJT 6 . .:: t --c·, ~mb,Jt:::i=. L'J~, 
J: j (;:i:,k-g''"('" e: .;s ◊ 
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( 3 6) 

[0148] 
J,_:tJ::.0~t5J!:iJ, t:,, ::$:-ftJ=llJJJ5'!:tL --crn_.,-:7 ( --c 1,1-,-:7::t,:~) 0@fLf*ffriJ" 8 o o µ, 

rn · J,,5J,::J.r--C-·.h 6 tfr&'tt::i'.H::=trx~t·ct> 0 , 5l!i::JE~f:!R-t¥~J±:b>4 . 3 O v W.1:_ ( 1) 1--i'J .b. 

$~:1i,~~{j'[t:::x-ti"°6l£:flf~{j'[ff>4. 4 0 VJ,jl:_) , 'f'rt::4. 3 5 VJ,jl:_ ( 1Jf-i'/.b.$~f~ 
~flli::x-tT 61£:ffi~filiJ,·4 . 4 5 V J,::-J.1:_) 0:lfr&i-i::, ~fFt/J~EEo:ic1l:lL ~:g: · :m1w£¥ 
0c1l:~, ~;1!;1E~~0~i!J!iJ" lli* 0 ,si: t·1r1JJ--c· .h 0 0 

[ 0149] 

C ffi 3 $~1JIJ J 
JE~iti~K~EE~ 4. 4 o v, 1£:;f;i~-ir!ithJ11£Ji01Et1i;Woc~ 3. 6 o g / c c , --ci,v-:57 

< ffi 3 $~f71H::fJ 6 ~il!!.0tJHrt::ti--c1,1-,-:7::t,:f*) ~ c s 1 i::rnIT5Ei"" 6 ~1L --ci ,1-,­
:7::t,:~0*oot::-1Brot~ ntc:1ffm:Ji0thl'li. ( ~1tf-7' Yt:::x-t-t-6'1M<i{N1/\-i y:7•'-i!!loc& 
Z.F~m:Jio:i~;z;.) ~Jt1t~-tt, tff~0!rm·t1t1E~*ff4~'Hlt 000(*~~«-tc:0-z:·, .-f0 
M51!:~ Wrt::jj;-i"° 0 

[ 0150] 

( ¥~1JIJ 1 ) 
--c/,t.,-7'0)jff~%rotffi!ft;:ffl~ '0 -7.. 3 1)-t L --C, 7--12 }-Yt:::x-t-t-6lm1tf-7' YO)rnIT 

%1Nll!JtiJ>l O 11fI%--c-·, lm1tf-7' Yi:::x-t-t-Q'JFll<i~'~ll'\1 y:7•'-ill!Jt:b> 211f_I%0) b 0 
~ fflt• -16 t :f:¾i::, t&m:Ji0~h~JmITi'if--C·· 1 µ,mt L t::ft!!t:L lfir~cffi 1 $~1JIJ0$~W!Jl t 
foJ~t:: L --C~it!ff f~ Ltc: ◊ 
= 0) J: -3 t:: L --C 1~ L tc:~it!! ~ , J,::-J.T, $~~it!! C 1 t ~ 6 ◊ 

[ 0151] 
( ;,:;~ (}IJ 2 ) 

--c.1,v-:?O)t&?J:Ji:JB.Jvtffi!it;:ffi~ lo-7.. 3 1)-t L-C, 7--c r-Yt:::x-ti"" 6lm1tf-7 Y0rnIT 
:JB.n'"-ill!JtiJ>l O ~I%--c-·, lm1tf-7' Yt::M-t-0'1F?J<i~tl:/'\1 y:7··-it!JtiJ, 3 O 11fiii%o_) t 
o:i~ ffl~ •6 c :f:¾t::, tff~O)J!j[h~ jjfijTifft• 4 µmt Ltc:-fl!lt±, lfir~cffi 1 $~1J!Jo:i;,:;~ WiJl 
t folfflt;: L --C~il!!.~11=~ Ltc: ◊ 

=0J: -3 t:: L--Cf~ Ltc:~it!!.~, l-::-J.T, $~~illiC 2 t~ 6 o 

[ 0152] 

(~~) 

$~~it!!.C 1 , C 2 O)JE~{lj.t:g:i~tt ( 1E~*:g:f£0)9i:g:~_I) t::-:J~ ,--c~,ztc:O)'{'·, ,f 

o:ira*~* g t::jj;--t- 0 raj, foJ*t=tL wr~c$~~illiA 1 &r.Flfir~cltfQ~illiz 1 o:ira51!:t::-:J 
~ 1--r t> jj;-T" 

raj, 1E~5Rf4, ~~{4, &L9it¥~iil0!t/±l:1J'a;t::-:Jt •Z tL Wf~t'.ffi 1 $~WIJ0~ 
.~ t foJ ffl05Rf4 t· ;t 6 ◊ 

[ 0153] 
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0 
f--, 

Ul 

""" ...... 
iu {t,..-- ?" 

t/{ v-!l:;fi:f:$: ~-Ji 
~71!!. 0) .fitli 

~:fLf:$:ffl 7t )--:.,,{~ Dfl::'f:7 ✓ ( t /-t v~-:7 ~mr~ 
lm;Pl[ ~:fL$ [fflJ!J[ X M-rQl:{l:: 1.:MT-5/< .'ijl:ft,J:fl~ 

lf1!(€ U):fjffi) (µ;m) 
(µ m) (µm) (%) ~:fl~] J- ?" 1/U)ll, 1 YY-·ltl 

(µm%) Lt(Jil,:%) /i:(Jl!i!;%) 

$~11Utl!C 1 
~ 1 0 2 

( I S 2) 
1 9 

#~C71!!.A 1 11· 1 0 1 0 20 
(IS 1) 

45 8 1 0 0. 6 1 8 
$~ffi:1it!.C2 

:ff 1 0 30 2 2 
(IS 3) 

.bt~'l:711!. Z 1 1! - -
(CS 1) 

1 8 

Jt~'l:illl. Z 1 "Z'l'i, ~mJint{:f(f L,tti.: '11Yl\ t /' v-;I ;,$:~U)Jj.i)~iu, v-,Y a-~J1X: Lt~' {> 0 

:J'Ut~rf: 
ffl:fE(!.l 'f-
? A$Jffl 

~Jj. ¥.itlfil:lz: 
[f,lijjm] MTQIE 
(µm) ffiffi:flZ) 

(V) 

1 

2 
4. 4 0 

4 
(4. 50) 

]:fjjfiS~ 
f{,\t;U),E 

tJHtlt 
(g/cc) 

3. 6 0 

?.lfiW 
I,: 

(%) 

6 9. 6 

6 8. 9 

6 9. 4 

4 5. 5 

! 

IJ;J 
-J 
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( 3 8) 

[~~] 

~9 iJ>t;,BJ}t_)jp~ J.: 'J (,;:, ft~f*f¥~-~(::;Bt- 1'(, --tr{l..,-7'2j:q',$;0)~1ffi(::1&fllifiJ>ffl­
!£-2:'flt::_~~~H!!A 1, c 1, c 2tL 1&:m!ifiJ,ffl-J£-2:':h'(~-l~~,1tll!9:~H!!z 1 i::1trz'( 
1E~f*i'¥fii:OJ~i¥~ Jf:,'J>:k¢i'iH::c!2:ff-2:' :h ◊ C: t iJ>f;'J.clJ G:ho O it:_' ~~~il!!.A 1 ' C 1 
, C 2 2:" lt/\.6 i::, 1E~f*i'¥1£tO)~f¥~iiBJJ&:ml!r-Ji1H=~i:ho::JM<i{}'i'V'\11/::7•'-0) 
_m_-e:JJJ:ffl:1:t~j,'3€ffrt o t}, 1&-fil!OJ~h-t=u~ c·~-2:':h~1..1c: t :o'ffclJ Gitt::_. 
[ 0155] 
~-:, ~~f11Jt::f*o~H!!t=-::i~ 1'( o}ftffi~JJ:ffl:2:"~fit tJ.:::tJ;i'i-, 1&-fil!OJ~hn'*~ ~ •H c· 

, :t tc::, ::JF-7.l<i{}•f!i'\1 y::7··-0~tti;,(EJ ~ ,1;;1. c·, 7 11vY-0ff!1ililiraJ :to b 0 t tli!!J-2:' 
:h o t}, ~rJ10m.vttw1J□ < li'e~:Mq~ < ~ 0 li-::i 1J + r; 1~ 1 ::t ✓ ~~'tiii:!Kft-t o c: t i= 
!f_91l;f) i:: OJ t- v- f ::t70JM{*?::&:>o t ~ x_ t:.h, ~9 ?::ti~ L '(~ i~~ ,fi, ~ft+::71/ 
t=tt-t o::Jl=7.l<i{}'fi1q y::7··-~JJ:1J, 5 o 'a:Jf:%2:"Jmx_ off,ii-t=tL ~H!!U:~~llt~•0~* 
mtt LiJ>JE:ft?:~'(·~ i\ ~it!! t L '( OJt!:'filiiJ>:kfii(::f!frT 0 C: i:: iJ1.biJ>-:, t::_ 0 C: :h!i, f& 
-fi,'!O)'f_\Lrra,2:"::JF71<i{}1l'i_/ ,1 ✓ :7'-i;>1c;:I:~ L '( :.B 1) ' l)-j-ry b1 ;t 1/0)~;i~1f!ii'>:@if1/;H::f,ff; 
r Ltd::_clJ t tl:i!!.IJ-2:':tto" c: 0 J: 0 t::::Jl::7.i<l~'fi/\1 y;,··-0_m_1J,~~ it, ~~2:"!¥kl.l::t L 
'( JffiJil1ici-t okl-Wre b' ~Ilti:k~ < fKT L '( ~ 10 C: i:: ;l;>tf»:> G:ho 0 

[ 0156] 
~1JU11.Ji::i:t, ~~:i!!.IJ5E0w§ffiflfflt::lffl L '(, 1&:m.lii2:"1f-2:'~~ ,-cr,v-::7 0 2 . o f-S: 

,k'J.T, tff i L < Ii 1 . 5 ffiJ,,':J.T, ~t::t,ff i L < t:!:1 . 2 ffiUT i:: ~ 0 J.: 3 t::::Jl=7.l<i{}1fir, 1 
y:51·-£2:"fffl~-t o c.:_ t iJ,:tff i Lv •◊ it::_, :11=7.l<i{}M:1'\11/:51·-:i:U 1 'a:£%t''k WI~ 
O)F i 1 mi c s~~O):n'-ift~J_!!!~(::J.: "), 11=7.l<i{}fil\1 y;,··-ii1!:t!I.Jiit::iJ•~'):t~-i= 
:n"ift L '( ;B 1) , hfip 2 'a:it%0Ji~□itt•ii, tt~~~&OJiID, 7 1lv::7- t L '( OJ;ff!'fili b 
:11=mt:: IE]< JE'fiJ!-t o c.:_ t iJ>;;l:i -:i tc.:, :1F71<i@:11:!"1 ~/ y·-Jtti1lJ'fili~13JPJ '.:J..'~ ~ ,c: t iJ""tff i 
L ~ ,;1;;, ~itl!ft~ffif01J□It::ilnt x_ 1J1J,o~f-1!!i=t~~il!t-'?7 11vY-0it:W:, 7.. '? 1J-$0:J~f!: 

fiI-=f-OJ:n'-ift1tiO:Juif*~2:"~fitT0 t, 7 1 '7-'fi1-rt::x-tl '( 1 ~ 5 O'a:it%, ilfi L< ii 
1 ~ 1 Oji£%, *H::i[ff L < '-:J:2~ 5 'a:it%0Jie1ffl(:fflJlllJ'9 0 C: C;,')>i[f;¾ L~ 1 0 

--Ji, 1&:ni./iiO:J~h t l '( U, ~H!!OJjl_?,/ft~=+to}fKT-'?It,1v~·-wtt01KTHfllilllJT 
-ti t-.:nt::, Jt1ffi'(' 2 ,u mJ;J.T ( Jilifrmt'·4 ,u mW.T) t::fflffi!J-t 0 c: t iJ,t[f :¼ L <, t~t, ,let 
mrt· 1 ,u m.L:lr ( jj!jffi'ij"('' 2 ,u mJ,,::J.T) i::fflilllJT ◊ c.:_ t iJ1¥i Lt, I 0 

[ 0157] 

C~4$~WIJJ 
1E~if:til:~EE2:" 4. 4 O V, 1tHIJiOJ~h2:" 2 ,um, -t:r,v-Y t L '(, ffi4 ~~f}IH:: 

~◊ ~ll!!cU I S 4 ~, J:tll!9:~il!!cUC S 2 2:" m~,, lEtJJiit!i!tmWJi/OJ1E:1:J:Wtl2:"3€1t-2:'-tt 
, ITJ•JiilitfilWJiio:)1t:t~WJJt t 1t~f*i'¥t~ir1-t o)lfflf* 2:"tlij.rztc.:0::·, -f 0t-s:ffl:2:" £J.rt::jf--t 

[ 0158] 
(;;~Will ) 
1E~Jiili~ia:Jiic1)1t:1:~wtt2:" 3. 2 o g / c ct Ltc.:fIDU, w~cffi 1 ~~wi10$~WJJ 2 t 

IAJ:mt:: L '(~i1!!zf~ Lt.:◊ 
C: OJ J.: 3 t:: L --C ft~ L t::_~iili 2:" , J,,::J.T, $~~i1!! D 1 t ;Jg;-t o o 

[ 0159] 
(w~Wl12) 
1E~Ji~li!t'mW./iic1)1t:1:~wtt~ 3. 4 o g / c ct Ltc.:,ruu, w~cffi 1~~m0~~wi12 t 

IAJ:mt:: L '(~i1!!2:"f~ Lt.: o 

C: OJ J.: 3 t:: L --C ft~ Lt::_ ~iili 2:" , J,,::J. T, $~~i1!! D 2 t ;Jg;-t 0 o 

[ 0160] 
( ltll!9:Wl11 ) 
1E~Jiili~'a'.Jii01t:1:~w&2:" 3. 2 o g c ct Lt::_fllitL WJ~cffi 1~*wi101tu12 t 

IAJ:mt:: L'(~i1!!zf~ Ltc.:◊ 
C: OJ J: 3 t:: L '( ft~ Lt::_ ~iili 2:" , J,::J. T, 1tll!9:~i1!! X 1 t ;Jg;-t 6 o 
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( 3 9) 

[ 0161] 

( .l:t~fJIJ 2) 

:iE~)iit!it1i1WJ101e.tJ1iWNz 3 . 4 o g / c c t lJ~®tL 1ru~cffi 1 $~fJIJ01:t~flnJ 2 t 
IAJ~t= L -c~iili~f'l=i>tU.Jc:◊ 
= C0 J: -3 t= L "Cf~ L.fc:~itl! z, tJ.r, l:t~~i-tl! X 2 t ti";i""" -ti 0 

[ 0162] 

( .lt~flnj 3) 

:iE~)iit!i!rtWJ101ctJ1iWNz 3 . s o g / c c t l t~®u, 1ru~cffi 1$~fJIJ01:tu12 t 
IAJ~t= L"C~iiliz(~ Lfc:◊ 

=0J: -3 t= l"C(~ Ltc:~i-tl!z' J::Jr' l:t~~i-tl!X 3 t~ ,ti 0 

[ 0163] 

(~~) 

~~ ~iiliD 1 , D 2 &tf Jt~~i-tf!X 1 ~ X 3 v')3'E~{:W;7¥~ ( 3'E~{:W;7f1&0~#.'@:~) 
t=-::i1,-1"(~.rzt~o.)'t'·, :c0*s~z:ftl oi=;if;-t◊ IB], IAJ*t=tL wrnc.$~~i-tl!A2&tl1rn 
~c.tt~~tiliz 2 0*a~t=-::i 1,, l i ;if;-t, 

faj, 3'E~'iRf4-, ~~f!f:-, &V:~#.'@:iiC0~tf'.:1J'{$;t;:-=:i V1 "C tL lru~c.ffi 1 $~fJ!jO)~ 
'~ t IA}ffiC0'iR14-'t'' S -ti◊ 

[ 0164] 
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( 4 1 ) 

* 1 0 f.i•f;IIJJ bh·'£ J:: -3 (;:, lE;fii:Jiit!thJ1fJiC01EtJ1f&JJ:iJ,3. 2 0 g / c c O)iil!'ri'rt::tL 
~~i1!!D 1 07-J-'£ b T, J:t!ltit~i1!!X 1 t::;B 1, •t bib 6ffi&v')Jj!:(¥.~:i:c·ib 6 C: c iJ'!2ii6 
Gh6 t;,, lE:fi,Jiic!i!fw1f!iCTJ1Et:!;W!J:iJ'> 3 . 4 0 g / c c J,j.J::.O);lf.ri'i-t::tL ~~il!!A 2 , 
D 2-Ztiib6ffi&C09!1¥~:i:c•ib6 C: c h"ifii6Gh6 b00, J:t!ltit~j.l!!Z 2, X 2, X 3 
-Zti9!1¥~Ih":ffiii6t {KT Lt 1, 16 C: c h'>ffiiD bil.6 o 2::iHi~Mtm::t¥i" 6*00ffi0Fo'i 
Ji!! c , irJfitJ;/501:. to ®JiJrC0iJ;{l::C0ffiJJ:t::~~ Lt~J].~c fi~lJ.11~ :h.6 o 

[ 0166] 

.!'! f*s(Ji::u, 1E;f;iliit!fw1f fi01tt:!;WJJ:iJ,fK1, ,:tfi-i't < 3 . 4 o g / c c *~0:tfi-i'r) i::ii 
, )iijJ.iJrS'-J'£fitili"C'£ < , ~~s-(Jt::~-i::iJ;{l::h":i!t:ffT o t~/'b, &-:f¥ft01E.1&~J;Gt::M L 
t b ~ ti c·*2- ~-~til±l'£ 1, \ o Lt~;bt-> t, ~~~i1!!D 1 v')h-'£ t,, f, J:t!ltit~i1!!X 1 i:: 
;bl,,"( b~.IiJ;11::h'>;Jf!JffiiJ~:h6 0 C::tU::ML l' 7Et~W.sth'-rlsJ\, 1fi-i't ( 3. 4 0 g/ CC 

J,j,J::.C0fl.ri'i-) (::iift*OO!ic•0iJ;{l::iJ'>i:p;(,,t '£ IJ, tt!ltit~i1!!Z 2, X 2, X 3 t·U, 1&~ 
fk!r01E:ffiiMwff$A..0 1J -rr'J L1 ;;t 1/01tA. tJ.tiftt"W~t='£-> zg;11::0m.oct'*2- < '£ 
6-1L ~~~j.l!!A 2, D 2-z-,i~m'JiC01¥1'Et::J:: 1J, iic~OOJic·0iJ;11::h'frlJffilJ~:h60 
-z·, .1&~fk!r01E:ffittthl1f$A..0 1J +r'J L 1 ;;t Y0ftA • tJ.tfD'.iJ"ff:~t ~ t,, i"' _ g;11::0m.oc 
h"JJ,~ < '£6 t>C0cfilJ!J~:h6 o 

[0167] 

roL IEt~ir!i:rm11rJ101ti~w.oc~rnil5:i:'.L z, w.~~MhJ1f,'!f01t~woc~ 1 . 3 o g/ cc 

t;,;; 1 . so g / c c :t-z·~J! Lf~ c = :s, 1E~iMhl11iJ1cr>1t~Wocii c·0~i±Y!Gn i"' 
, :t t~, -trn/-:9 v'JflfflH:: {~1¥ L -C 1, i'£i?'-> t~ o ::,f;!"~s'-Jt::ii, lE:fi,JiJ::. Z'1:.nlt Lt~irJRf.15 
!fw-'z'i~jiJ~~ti, 2's:~n1Jic· r- 5 •:17'~h, -trq/-:95\e>Jl,ii,JiA..fJjj;i" 6 C: c iJ'lill~~h t 
1, 1 0 t~ii6, w.t~ic!i!fw1fJiCTJ1E!:!;WJJ:t::lixJJ~h'{&:f¥ L'£1, •◊ Jl~JiUilJ1:.Jvt!thJ-'z'i~M!fw0.iii 
:n:;fitilit::~Jj-i" 6 0;z;.--cib IJ, ~i'rH::F,JU:, i"', 1Nfl:::iliocf5~~c:::. L-3 o!thJ1f"Cibi1.tn~ 
(;:ffi!J~%i'£ I,'\ 0 

J,JJ::.O)re~:b•b, t~t::1E:ffii5!f'b;Jjffi0)7Et:!;WJJ:f.i>3. 4 0 g/ c cW.J::.c'ibofl;,-@r(;:~ 
i::xJJ~s'-Jt::Jetifi~ :ho O w.:ffiiMbJJ1fJ101tt:!;WJJ:-'?1Mmtrcr>fm~t=~" ,z tJ:t~t::F,15:i:'.-t o 
b0c•ti'£v•o 
[ 0168] 

cm l~»rnwu J 
1t~i:t-.1C~EE~ 4. 4 0 V, 1Ef~it!th11ffi.:7)1c;t~WJJ:~ 3. 6 0 g / c c , -\::lH/-:9 

2js:~t7>*00t::%JJlt~ht~~fi:Ji0!thJtt ( ;;z 5 1)-0~:i:?:::x-t-t 61N{l::+Y YC0~.0C, ;t." 1) 

?-ii&, CivICf!!\oc, WOO~t!ittJllJ~.oc, &V:, t&f1Ji!C0J¥7-J-) ~fifilJE'.T6-1L -trn/ 
-;, < 2's:§EBJJ~i1!!0~-i'r1-::,i-t1 ,v-Y *~) ~~fl::~ -it, -1::1,v-Y O)fhJ1t1t 1E~1*:f¥ 
~tt.t 01ffl~~ww,1~0-z·, .-f0*t~~ i:1.Ti=~-t ◊ 
[ 0169] 

( ~»fil f§IJ 1 ) 

~»filf11Jl c L -C ti, ffil____C0:ftf!C0%J1i'J.c'~ Lt~~i1!!~Jfj1, 1t~" 
2: C0 J:: -3 t:: L Z (~ LJ~~it!! ~, J,J.T, ;zjs:§ESJJ~i1!!E 1 c ff;-t' 6 o 

[0170] 
( ~:fjfilf§IJ 2) 

-\::l ,v-:92's:{* c Lt, f~tl?£ 0 . 1 ,um, JliJ¥ 1 2 ,um, @JL?¥ 3 8 %0) b O)~ ffl 
1, 1t~ffl!tL ~nrnf§IJl t [Al~t:: L "C~il!!~1'F~ Lt~◊ fi;J, t&m'Ji0J¥,7;.~i 2 ,u m"Cib60c· 
' -t / \ v-:9 0tt.1DtJ¥tl: 1 4 Jl m C '£-> l I,• 6 0 

2:CTJJ:: -3 t:: L -C 1~ Lt~~il!!~, J,J.T, :,js:§EBJJ~it!!E 2 cff;T 6 o 

[ 0171] 
( ~»filf§IJ 3 ) 

-tt,v-:92's:~t L "C, f~tLf£0. 6,um, .imJ¥2 3,um, ~tL?¥4 8%CTJbO'>~ffl 
1, 1tdlhtL ~nrnf11Jl t fAJ~t:: L "C~i1!!~ {'F~ Lt~◊ rn5, t&fi:,'!/0J¥7:Aii 2 .um t·ib 6 0-z· 
, -\::l ,v-:9 CTJitJDtl!][ti 2 5 J.l m c '£-> t 1, 1 6 ◊ 

2: CTJ J:: -3 t:: L -C ft~ L tc: ~it!!~ , UT, 2's: §EBJJ~it!! E 3 c ff;-t' 6 o 
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( 4 2) 

[0172] 

( .l:t~fJIJ 1 ) 
t rq.,,-7' ;J))ii'.mJiH.· lE~f!lH &::jijc'/i: LJ:{t!!tL ...l:::_fc.'~M!!f71J 1 c [A]fflt t:: L 'Z ~it!! !-f1=~ L 

t::.◊ 

=;J)J: -3 t:: L 'Z 1~ Lt::.~itl!!-, tJ.r, Jt~~fll!W 1 ttr.-t ,ti 0 

[ 0173] 

( .l:t~f71J 2) 

tJ ,v-7' ;J))ii'.mll!- lE~f!IH&::jljc'/i: Lt::.(t!!tL ...l:::_fc~M!!f71J 2 c [A]t(Jtt:: L 'Z ~it!!!-1'1=~ L 
f::_o 

=O)J: -3 t:: L'Z 1~ Lt::.~ifh!-, J::Jr, Jt~~ifhW2 ttr.T ,ti 0 

[0174] 

(~~) 

;$JeB]~ifhE 1 ~E 3&tlJ:t~~ifhW 1, W20)JE~i~t#l~tl: (;E~1;1fff1.i;J)Ji;(f@£ 
) t::---:>1., 1-zii.r<.t::.nz:·, -f-0)~~!-* 1 1 &::7FTo fi',j, [A]*t::tL FIUfcJt~~ifhZ 1 ~J:t 
~~ii!!Z 6 O)*a~t::---:>1., 1 --C b 7FT' £ tc:.' ==''Cf~ t:iil.t::.~i~!- b Ct::' t J,v--5' ( t 
1 ,v--5';${:il,;) O)~ti t 1E~1-lt:1ft&o-)Ji1f@:li0)ffilfflt::---:>1., 1-Z~fi Lt::.;J)'t'·, -f-0)~:W; !­
[;RI 5 t::7FTo fi',j, 1E1&~{4'&ti1:i1f?kf4!i, Wife~ 1 ~~{JJJO)~-~c [A}ffJtO)?kf!:~·£> .fi 

[0175] 
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( 4 4) 

[~~] 

( 1 ) t~mfii~~ftt-: = t O);f1J,i,1H;:lffl--t 6~~ 
~ 1 1 O)isJl~J:p t::.aJ:l t:.,JJ,~ J: :it;:, :@:Z O)~it!H;:t-31,, ,-c ~il!!O)~~t~EE~ 4 . 4 o v 

, IE:fi:)iit!rm'a'.JiO)JE:tJ1!;WN~ 3 . 6 o g / c c t L z i., ,.& t;: i.,lffl;b t::. f, Jt1")H!lUt;::;~11J1 
if"l'f:JP!t~itt_::,fs:§EBJ:l~Hl!.E 1 ~E 3tL t~fi:JiiF/Bfflt~:h'Zli•~li•ltlfix~itl!Z 1 ~z 6 i;: 
J:tl'( 'Z~:tf:'.@:jii)ij;:~ < c:t~ ~:ho= t t}-Joipb ◊ 2:_0)J: -3 ~~IIUMl'!:t ~-:, t-:l'.ll!mtL 
WI~~ 1 $~ JyljO)~~-clF L tc: J: -3 (;:, IE:fi:)iJ:::. t·½'-M~ .t1-t-:~Wrnt~ IE:fi:JiiJ• t:.i~tl:l Lt-: C 
o ~t;i~?IJit· t- CJ •:17°~h.& O)t·, -c1,v->'2fs:~~ji_f~-"'-fH1rt .& = t t;:J: .&:liJf---+ 
&Ji5(~11::L §~£ •')i"" 6 = t ~111ffi!J L "(\, ,o' lW'G, tffe:mfiii)i7 1 lv:9-fflit'i~~§Ef!li L 
'Z ~ ,.& t-2:«->t'M~l!.U~t1..6 o 

[ 0177] 

~11- IE~{Jl!H;:fW:fi:Ji~~cti: Ltc:ltlf!x~itl!W 1 , W2 ttL jt~{Jl)Ji::1tfi:Ji~jlljcti'. Ltc: 
2fs:.¥EBJ:J~itl!E 1 ~ E 3 0)7-;.~ t:. f, 1~?1J1 ~ E'icti'. L z ",,; i. ,1tlfix~itl!z 1 ~ z 6 t;:J:t·'<-z 
b ~:tf:'.@:.iiihJ, ~ < ,;-:i 'Z \,' 6 = t i)if;&«-; t;,:r ... 6 0 Z:.:h.tL t~fi:Jit::%"£n6-WOOm1ti1flj 
"\e>fW:MnlJ ( c MC) O)~'A1!:.~Hr.J~:ti:JE'.1[1:(::;iIBIE!i"" 6:fJl~·-cs IJ, IE~t::J: 6 ~~11::*lffi 
'At· z=_ :ht> O)tf 1if iJi:fr:M- L t-: tc: «J t ffti~JJ ~ it 6 o 

[0178] 

roL 4'-@JJ=f:f\, 1t-:,1¥i<iit'tJ{1 >'.>"'-Ii C v~~1t1t·~'A"fl::~H{Jt::'.ti:JE'.~C:. t ~ffi:l L'Z (. \ 
o JJi, 1i t-zttr~11 t L z 7J< ~ m1i 10 c ~11::t::M L z !jii., •iilfPit::s o O itHflJ t Lz1J<~ m \, 1 

t-: t ~ t::li, J::.~c.O)ri~1f1J C iW.fi1i:ll!J c-WOOit·t11flJ C iJ'>'£~t ~◊ ;1:_§j-ifi)>~\, ,fJ{' ~11:: ( 7)\. 

ij;) )](!Eli;:--::, 1, \ (ti, 3 ;fiO)!ij;y'iif 0) -3 'G c 0)~0J1if ii'f!i < 13111 L --c i. 1 0 iP!iJ~~-~tU~BJ:l 
-r·s 0, *Il-ir--i±tJ: o~~-r-s.& ~t~'ti b*~ \,)◊ £t-:, 1'3.*ITT~½-1'it'.~f.v:t::--:>~ \zu~ 
BJ:lt·s 6 7.l', ;fi?'Z O)tff-l-~?k{4~:J!Jh tc:13.IP) t•ti, ~t::lffl L --c !i 5 0 °Ci1.irr, ~{_v:ag~ 
b O)t·tt L i ~t!~H,1z~f.v:t·IEf=i~1.V::b' 4 . 4 0 V 1-?Ll::.t::,; 6 t C: O)ft;j'[fPii.J'~ < ~ 6 2:. t -Ji 
;!'?iJ•---:, t-: O 

[ 0179] 

5l!i::, f*:t¥1f1ti0)-ft!1t:: 4 5 °C~ 6 0 °Ct·O)y--f Y Jl,1~-11.t:: J:: 6 :ti:JE'.'ti i, ~filli~fr-:i t_:t,, 
, ll'tJ~O)f:;fffPI~lF Lt-:◊ B.01::,, ~fffUt::t&fi:Ji~IDJJx. Lt_:-cJ,v-Y ~ fflt, ,t_:~itf!t·u, 
t&fi:Jif ~IDP!t L~1, 1--tz1,v-Y ~ J=l:Ji, ,t-:~i1!!.t ll't.l~.L:11::.0)'tif:i~~lFT:b', IEtilif.!IJH;::,&fiJi 
~./Bret Ltc:tr,v-:9 ~ J=lh ,tc:~itf!t·u, It-it1 Y 1vt··1J'-1'!J'.t::J: 6 /f;;z§%1:.~~~11::i.i"' 
tg«-> G:htc: ◊ HI L, IE1"Ji{IDH::fW'.fi:Ji ~IDfflt Lt-:;1:8.,-,&rt·S-:i --Ci,, .ilmO)~Hf!.1tif:i~O)fffilli ( 
W1J:UJ2 5°C?k#-r4Ytin~~fiffi~4. 2 vt~it~if!!t·O)ttn~~fiffi)t•~i, ~t=~mtiJiG 
.t1.,;i)>-:, tc: 0 

[ 0180] 

c 2) -ci,v-:92fs:*t::lffli"" .&~~ 
£ t_:, J::.~O)j:0 < , fW'.fi:Ji ~1fT 6-cJ,v-7' ~ ffl\, >t_::,fs:§EBJ:l~iiliE 1 ~ E 3 ttfJE~ 

1*:tf:~•t1f.i1c2w~hoiJ', -fO)c:.?:w$ti, --1z1,1,,-;, (-c.1,v-:92fs:~) O)~iJ,fii.,,i 

O)tn::· ~" 1 0 5l!t::, -cJ,v- :9 O)~'f1.0)-"?t'ib---:i 'Z ~iJ"'*~ < lffllj.i"" 6 ~?Lrlql (,lffl: 
J!j[x~tL.$-) ~f~ffi?::Lt-:;1:8.,-ir, ~5t::7Fi"° J: -3 t::, tr'J 1 5 o o (Jti{.v:: ,um· %H:J.rt· 
:,fs:§%Bj}O)J}J:51'!:i.i1+½\.?::JMl, ~?::, if:'J 8 0 0 (¥{.V: : ,um · %) ~~t:::,fs:§%BJ:jO)JjJ:51'!:i)>~~ 
t::JJ[h-6 C: c f.i>hiJ•-:i t:::. o 2:. hti, lJ!J~cffi 1 ~~/JIJO)~~'t·jy; Lt-:l'.ll!rn t ll'tJ~O)J'.ll!mt:: J: 
6 i, 0) t ~ j~ Gn-6 o 

Lt_:i)i-:,'"(, -cJ,v-Y2fs:*O)~tL~ffl {,iffl:J!j[X~tL.$) ti 1 5 0 0 (¥1.V:: µm · '.% 
).k:J.rt·So c:. tt,rm:t L<, 1~t::s o o (¥f.v:: ,um· %)J:Jrt·So z=. t t>>:m£ Li,·,◊ 
[ 0181] 

C ffi 2 ~nf!iWIJ J 
-ci,v-:9 (2fs:§%BJ:l~if!!O)t~t::ii-c1,v->'2fs:*) ~ 2:fl~ffl\,,, IE~it!t01'a'.Jifo)1E 

:,tJl;WJ'.lt~ 3. 6 o g/ cc t L, -c1,v-:92fs:~O)~oot::IDret~:ht-:fW'.fi:Ji0)1mt1 (;;z CJ 
lJ-0)1£.iiit::M--t 6, ~11::+ :9 >, 7Y 1J o=.. 1~ 1J Jvffl.ili ( ll!f.v:) ~%"u~;t;:-,&r~, c lVI 
C _ &7J, -WOOm1ti1fljO)::g.jftff{l,t[_F:,.i(fiJIO)J!j[l}.) ~IIDYET 6-n, JE~,t::t, lC~EE~~fl:: 
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( 4 5) 

~ tt, 1E~t~_tl:~EEt 1E~fl,H¥4~'~i::: 0~1*~filijrztc:0·c +0*a~~ i::i.-n:;,r-T ◊ 
[ 0182] 

( ~fiif711 1 ) 

1E~tt_tl:~EEiJ'4. 2 O V c ~6 J:: j 1,::~i-l!!t~it~:fi'~ •, 2:0~1.u:·cIEJt1"1!0~ii:J:tiJ• 
1 . o 8 i::~6 J:: :i t::~tt Lt.:11!!!:L WJicffi_l_~fif!ifJIJ0*fif!if71Jl i::: fAltH:: L --C~i-tf!~{1c~ 
Ltc:" 

2: 0 J:: j (:: L --C 1m L tc: ~i-1!! ~ , l?J. T, ::t,; 9EBJI~i-1!! F 1 i::: ft.T -t> ◊ 
[ 0183] 

( ~fiif711 2 ) 

1E~ttJ.C~J±iJ{4. 2 0 Vt~◊ J:: j i::~i-l!!f¾H~i'rl,,, =0~(.u:--cIEJt~0~ii:J:tfJ{ 
1 . o 8 &::~6 J:: :i t::~it Ltc:tl!!tL wricffi_l_~fif!i{JIJ0*1if!if71J 2 i::: fAltH:: L--C~i-tf!~{t~ 
Ltc:◊ 

2:0J:: :ii:: L-r 1m Lt-=~il!!~, tJ.r, ::t,;9EBJI~i-tf!F 2 ttt.T 6 0 

[ 0184] 

( ~fitf71J 3 ) 

it~tt_tl:~fEiJ{4. 3 0 Vt ~6 J:: j 1-::~i-l!!f¾H~:fi't 1, 2:0~f.u:·cIEJt~0~.Z.J:tiJ, 
1 . o 8 &::~6 J:: :i t::f!illt Ltc:fl!!tL WJicffi_l_~fif!ifJIJ0*fif!if71Jl c fAl:tit:: L --C~illi~ft~ 
Ltc:, 

2: 0 J:: '3 (:: L --Cf~ tJ.:~illi ~, PJT, ::f,:9EBJI~illi F 3 c ft.T 6 o 

[0185] 

( ~fifil {7114 ) 
1E~tt _tl:~J±iJ{ 4 . 3 O V c ~ 6 J:: j t::~illit¾it ~ iT 1, , , 2: 0~ ,.u:--cIEJt 1"1!0~ ii:J:tiJ, 

1 . o 8 &::~6 J:: '3 t::~it Ltc:fllitL wricffi_l_~fif!if71J0*fif!if71J 2 i::: fAl:tit:: L --C~illi~ft~ 
Lt.:0 

2:0J:: j (:: L--C 1m Ltc:~il!!~' PlT' ::f,:9EBJI~il!!F 4 cft.T ◊ 0 

[ 0186] 

( ~fitf71J 5 ) 
1E~t¥_tl:~fEiJ{4. 3 5 V c ~6 J:: j (::~i-l!!f¾H~t'r1, •, 2:0~f.U:--c''IEJt1"1!0~.Z.J:tiJ>' 

1 . o 8 &::~6 J:: -:H::t!iit Ltc:11!!1:i, Wf~cffi_l_~fif!ifW0*1if!if71J 2 i::: fAltR&:: L --C~illi~ft~ 
Ltc:o 

2: t7> J:: j &:: L --Cf~ L t::~illi ~ , JJT, ::f,:9EBJJ~illi F 5 c ft.T 6 o 

[0187] 

( tt~{JIJ 1 ) 
trn.,,-:7 0,gi:11Jii~ IE:filif.!IH&::jijc~ l.Jc:{IDU, J::Jt~MEf71J 2 i::: [A];tit:: Lt ~illi~11c~ L 

t:: O 

2: 0 J:: '3 t:: L --C 1m Lt::~il!! ~, J,::J.T, J:t~~illi V 1 i::: ft.T 6 ◊ 

[0188] 

( tt~f71J 2 ) 
,cJ'\v-7'0tB!wi~ IE:filif!IH&::jljc~ Ltc:{IDU, _l::_~c~MEf71J4 i::: [A];fi(:: L '"C ~illi~f"F~ L 

tc: ◊ 
2:0J:: '3 t:: Lt fm Ltc:~il!!~, PJT, J:t~~itl!V 2 i:::ft.T 6 o 

[ 0189] 

( tt~f71J 3) 
tJ,v-7'0rB!wi~ IE:filif!lJH::il'ic~ Ltc:flliU, _1::_ic~1if!ifl,IJ 5 i::: [A];fi(:: L --C ~il!!~f"F~ L 

tc: o 

2:. 0 J:: '3 (:: L --C (~ !_J::~illi ~, J,::J.T, J:t~~illi V 3 i::: ff;T 6 c 

[ 0190] 

(%~) 

:;$:9EBJI~il!!F 1 ~ F 5 &{.FJ:t~~il!!V 1~V307E~ffiff4~1
~ ( 1E~BrH¥f&0¥i1'¥~ii: 

) &::--::>~1'"(~ffl]FZt::0t-, -c0*a~~~l 2&if~l 3&::;,r-To i'ai, [A]~&::tL WJ~c:;$:9EBJI 
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~i-l!!E 1 , E 2 & tFfiillt.l-t~~i-1!! Y 1 ~ Y 6 , W 1 , W 2 , Z 1 , Z 2 O)*a!l:U::-:> 1., • --C. 'l:., 

~T, 
fnj, 1E~#kftf:&V'fo1tt¥#kft-U, 1Ji1llt.w; 2 ~~f7JJO)~~ t [A]~O)#k{tfot·Jf> ~ ◊ 

[ 0191] 
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(i'i~I': :mit~- CMC!t imfi!i'tt~J (µ m) ti'lttfil:) 
(µm) 1Lf! ~ 

~:fl$] ft"f ?"::,, 
i'Ut 

(µm) 
(%) ,(fttl) 
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( 4 9) 

[~~] 

*1 2&tf'*1 3;.1pt:,BJl0b•,jJ: :it::, 1E~1:Uf~~t::J:,1.,y·z, -cr-n,--5' <:4'-~BJl~ 
i-l!!F 1 ~F 5, E 1, E 2&tFJ:tll!z~i-l!!V 1 ~v 3, W 1, W2 O)ifrEtt:i:-CFn,--;i'*'* 
) iilAJ~--cci)-5 t:: ti ~h G i", -ci,v- '.>':4'-f*O)jtfJJH!ltlt::itt?lfiiJ,7f:%Jt2ht.::4'-~BJI~ifl! 
F 1 ~ F 5, E 1 , E 2 tL fffmfi:t>IDftlt2tt --C 1., •7.£\. •J:tli!z~ifi!Y 1 <y 6, Z 1, Z 2 

t=J:trz --C3'E~1*1'¥f£0)9i;(f~_Ii:;>:k¢1,H::251:~2h6 2:. t i:;1!2<'i:> l:,h-5 ( {11Ji_ t::f, *~BJl~ 
ifl! F 1 t J:tli!z~i-1!! Y 1 !--J:tli!z Lt.: ilr@i-? , :4'-~BJl~i-1!! F 2 t J:tli!z~ifl! Y 2 !-- J:tli!z Lt.: i~ir 
) , ~t=, -cJ,L,·-y'O)~fLf*ffi:iJ>8 0 0 µ m · %J: ') t_i1J,2 <, 1E~ft.tl:~fEi.)>4. 3 

0 VtJ.J::.OJJ:tll!z~ifl!Y 4, Y 6, Z 2 t·LL 1E~f*1'¥f}11.0)g;{[::O)f1Jl'.iJ,cJFml,=:k~ < 7.£ 
,£,-(i;J[[nJ/J>,:b,£, OJ&::xt L --c, z=. ht>O)~i-t!!O)-el\v- '.>':4'-f-z!,;O)ji;j,,Jiffltlt::1»:m!i !--~ltt.:*~ 
BJl~ifl! F 4 , F 5 , E 2 ttL 1E~ 1*1¥~ff10)9'.i ftiJ,rfl]ffiiJ 2 h --C \, , 6 2:. t fi!-r?Ji:> G h ,£, " 
[0194] 

± t.:, * 1 2 &tF* 1 3 ir> GBJl Gi;>7.£ J: j t::, -c 1,v-;i' O)~fLl'*ffi:iJ> 8 0 0 µ m · % 
J: tJ 'L1J\2 <, ft~it.tl:~fEi.)>4. 3 0 V,[,jJ::.OJJ:tli!z~i-l!!Y 4, Y 6, Z 2 tt.L 911¥~ 
iiliit2ffO)ll}:,tJ~O)~t=, 1E~t;-fi.)>Jt:1T L, 7E~i:;>:;k:$;i::~1JaT 67¥,11] ( ffm1E~ 
7¥,11]) iJ,1ift22ht.: ( J:tll!z~ifl!Z 2 0)7E:tb~~f't1!--:3FTHrJ~cl:m 3 t:::t-:; It 6!1:11'$ l ~W:l) 
0 ~i::, -cJ,v-;i' (-cJ,v-'.>':4'-f*) O)~flf*ffi:/J>800µm. %!--~;.:6#hitt::-::i1.,, 
--Cb flijf"Zt.: t 2:. 0, 1E~it.tl:~bq . 4 0 V OJJ:tll!z~ifl!Z 1 -CtiJ::.~c7¥,i1Ji;i>lii!r.?.2 ht.: 
◊ ~-Ji, Z:.;hi::,O)~f-t!!O)-c/\v-;i':4'-i-z!,;O)ji;fiiJiffitlt::11tmfi~i1kltt.::4'-~BJl~i-l!!F 1 ~ F 5 

, E 1, E 2ttL J::.~c7¥,i1JUlii!r.?.2h7.£iJ•-:d.:. Z:.td~L WJ~cffi2~~f§]JO)~~t•jj;-L 
~~rntlAJGOJ~rn~J:,£,'LO)t~;.:Gh6. 
[0195] 

~i=, * 1 2 &u(=* 1 3 n" GBJl G n'7.£ J: -3 t::, -e 1,v-'.>'2fs:f*O)~~f!!IJ(::tffmJ!:t,:lfJftlt 
2ht.::4'-~BJl~ifl!F 2, F 4, F 5 _ E 1, E 2tL --e1,v-;i':;$:f"$;0)IE~fl!.IJ(,=fffmfih> 
IDftlt2 ht.:J:tll!z~ifl!V 1 ~ V 3, W 1 , W 2 &::J:tf"Z -C1E~1*1ff£0)9i:(¥~_IiJ,:krfli&=cJ/:~ 
2 h ,£, 2:. t b1!'2<'i:> G tt ,£, ( iYIJ i_ tf, 2[s: ~ BJJ~ifl! F 2 t J:tli!z~i-1!! V 1 t !-- J:tli!z Lt.: t~-?, 
2fs:.JEBJl~ifi!F 4 c J:t~~ifi!V 2 t !--J:tli!z Lt.:i~it) • ~'¥&::, 1E~*t.tl:~fEh>4. 3 0 V ,[,j 
J::.O)J:tll!z~ifl!'v' 2, V 3, W 1 , W 2 t·/j:, 1E~-f\il~O)g;{[::O)f1Jl'.iJ,cJFmt:k~ < 7.£ 
,£,-(i;Jlf11Jh1,:b,£,cTJt::xtL-C, :4'-~BJl~i-l!!F 4, F 5, EL E 2 -c·tL 1E~1*1¥~~1['10Jg;f[:: 
1.J,tJ:11ffiiJ 2:n--c1., 16 = t JJ,t2/lt:l Gh6" = tui, 1ru~cffi2 ~1if!!i7JJO)~.~,r-c:3F Lt.:J.f.rn t IAJG 
OJf.f.rnt=J: 6 t_iO) t~ i_ Gh-5, 
[0196] 

,[,JJ::.O)re~iJ•0, 2fs:ttffl~JJ~tL -ci,v-:7 (--e1,v-'.>'2fs:f*) OJ~tli-z!i;ffi::b•s o o µ 

m · ~,~,[,jrt·S6i~itt::~t::1n~c-ci) rJ, ~&::1E~ffif¥~fEir•4. 3 OVJ,._:Ll::_ ( l)f-r'JL 
~W:l;j,,Ji~f1ltxiT 6IE~~{.V:f.1>4. 4 0 VlJJ::.) , ~~t=4. 3 5 VtJ.J::. ( ''.11--r'JL$W:l~ 
~fi'ttxiT6IE~~fil:i.l>4. 4 5 VJ,jJ::.) O)#hitt::, ~fFI/J~fEOJc-2'.ff, 9i1f · :m1wI¥­
O)cJ:ff, ff m1E~~O)~i%l.b11±1* 6 ,#!. t-1rtJJt·.:b 6 0 

[ 0197] 

C ffi 3 ~:tilliiYIJ J 
1E~*t.tl:~fE~ 4. 4 o v, IE:fii11:it'i!l011fJ!0)1E:tJU¥.:Jl'.!-- 3. 6 o g/ cc, -ci,v-5' 

< *~eJl~ifl!OJi~itl-=ii-c1 ,v-7':4'-f*) !-- c s 1 &::li'!JYET 6-1i, --ci,v-7':4'-f*O)* 
oo&::W_IJlt2ht.:Wi:mJIO)!i=~JJ't1 ( 7-. 3 1J-O)j,tiit::xtT 6 7 :7 1J a=. t- 1J 1v-ffl~!--1>;tJ>:ttm 
itf*i!!!JJO !--~{t 2 -tt, t»:1i:J!O)!J'0Jf1 t 1E~1*ff~~t1 t OJ001:Mdfflf"Zt.: O)c', -f O)re~ !--
1,:J.r t=:3FT" 

[0198] 
( ~:fjf!!:{JIJ 1 ) 

-c1'>v-'.>'OJ1tmliIDn!t~t=ffl~ 1 67-. 3 1J-t L--c, ;,, 3 1J-O)'m£t::xt-t-6 7:7 1J a 
=- 1-- u ,i--m~!--1>;tJ>~Il!irf*i~1tli o . 5 if.:i:%0) {,O)!-- m~ ,t.:ifl!!i, WJ~cffil~»miYIJO) 
~:tilliiYIJ 1 c IAJGt:: L -C~ifl!!--1~ Ltc:, 

2:. OJ J: -3 (:: L --C ft~ Lt.: ~ifl! !-- , J,j T, * ~BJl~ifl! G 1 t ttT 6 o 
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( 5 0) 

[0199] 

( ~:fjfil fJJJ 2 ) 
{:J,l,-7'0)).!i'lmli:JBn!t~(;:_ffll, i,iS.:::Z 7 1)-t l -c' A 7 1)-0)~ji(:.t-tT 0 77 1) 0 

=- t- lJ wm~ ~ *tr:!t~: 1'1-~~~if> 2 w :Ii% 0) ti 0) i' ffl ~ ,t.:f-l!!t:t , Willcffi l~:fii!!f:y!J O)~:fii!! 
f:ylj 1 t ll"tJ~t:. l -C~it!!~ft~ lt.:, 

_:_O)J: -3 t:. L -ct~ Lt.:~it!!~, t:1T,. 2fs:1eBJJ~it!!G 2 tf:tT o 0 

[ 0200] 

( ~:fjfilf:y!J 3) 

{:J,t.,,-7'0)f&:1ili:JBn!t~t:.J!'J\, i.fi.:::Z 7 1)-t L-C' .A 7 1J-O)j£:li(:.t-tT 0 77 1) 0 

=- }- 1J Jl-41i~~*U:t¾:m.1'tfi~lltiJ~ 5 W:i:%0) b 0) i' ffll, •, J=t·'_), )&11Ji/O)J!jL7;.i' 3 µ. m 

t Lt.:f-l!!l:L WJllcffi_l_~:fiffif:yljO)~:fii!!f:y!J 1 t ll"tJ~t:. l-C~it!!~{t~ Lt.: o 

= 0) J: j (:. L "( {~ !..J.:~it!! ~' J,:-J.T' :;$:1eBJJ~ifl! G 3 t f:tT ,iS 0 

[0201] 
( ~,~) 
2fs:1esJJ~it!! G 1 ~ G 3 0) ft~ i!il~'l'1 ( ft~ f:liH"f fj:O)~tf~ :Ii ) (:_---_:> 1, -i--c ilffl,-::..t.: 0) ·c , 

{-O)~JIH:.-~ 1 4 (:.~T 0 raj' ll"tJ~H:.tl:' WJllc:2fs:1eSJJ~i-l!!E l &tFWJllcH::iPx~it!!Z 1 J)is 
:W:l:.---_:>1, •-C b~T ◊ 

roL 7Enlt~*{4, l:f;ff*f4, &v0llt:t¥~:li0)~1±\F~(;:_---_:>l, ,"( ij:,. wfllcffi 1 ~~/JIJO)~ 
-~c ll"tJ~O)*f4-C'ib .fi o 

[0202] 
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( 5 2) 

[~~] 

~ 1 4 fpt:,aJJ 0 iP~ J: 3 t=, 1E~1*1f~,~t=h i, ,-c, --1::1'\v-'l'is:vfi:O)J'! :ffi1IDH=~mli 
:o':!Bfi!t~ttf::is:§EBJJ~i-l!!E 1 , G 1 ~G 3 tL :r.&:fllin'%fi!t~n --n i~i, ,.tt.!1!51:~i-l!!z 1 i= 
ltrZ --C 1E~f*1¥fffi:0)9!ff'.§:'.:i:.ii::kf!Jiit;:c&ff ~ h6 C:. t b>fN,ii:> C:>h 6 o £ t-:, ::$:}EBJJ~i-1!! E 
1 , G 1 ~G 3 ~ .tt,"(6 t, 1E~1*1¥f£:O),i::(¥'.§:'.£t;L J... 7 1J-O)f£:i:.C:t.t-t 6 7'7 1) o 
=.. f- lJ Jvffl~'.!:-~u:!titi'ivfi: (cJF7l<lfM1_r,-1 Y·Jf-) O)~flt-'?, t&'.fl:JiO)~ht:tt3'6t'i; 
~~n~i, \,:_ t b'>fN,d) 0-JV.= o 

[ 0204] 

== t·, 1.&:fl:JilO))]J[h:o"*~ i,,tfc:·, £.t.=, 3F-71<ii}t1:1q yy··-0i~Mn'JEJ1,,tfc:·, ~ 
;f;i11Fa'10)fJ£fJt:L111Ja ( ~iJ>K < ~ IJ ii-::> l) -1-'7 L.1 :;t Y~j/,\11ti:l:r9!:!H~T 6 = t (;:j@IE[) iJ>~ 
t: o t.=li:>, !ID%-½'"O)f£:i:. < WH~+;, Y _ 7 '7 1J o . .::. t- 1J ,vm~~ ~u:!t:m-i'ivfi:, c Mc , 
Z~::ur.w.ffiit1ti1flJO)~jf) t=t-t-t Q 71 1) 0.::. f- 1) Jvffl~'.!:-~ts:!t:m-i'ivfi: ( 3F7KlG1tiJ \.,f / 
f-) O)i:lfltiJ>l O :W.l36l.1rc::··;b 6 C:. t iJ>:tff £ L <, ~£. L < t:I: 5 ff:i:.%W.r, fft=~ 
£ L < U: 3-ff:i:.%t.1rc::·•;b 6 C:. t b•tff £ Li, 1 0 

[ 0205] 
~1f, r&.flJiiO)J¥ht L --c. ti, ~t@crJJctf,ift{ft101J£r-'?I:t,,1.-,:3f·-wm:01J£rHfJJili1J-t 

6 t.=ii:>t::, 4 ,u m.kJr(;:fflifiiJT 6 C:. t 7J'Y:t- £ L < , ff(:, 2 ,u mt.1rt::fflifi1J-g 6 C:. t ;ti,~ 

£ U· ·1 0 raL ~fl:Ji0!¥hiJ'> 11--t m:f¥£ibhtL *¥EBJI0)11=J+l~JJ~'.!:-§e:ff-t 6,.: t '.!:-fUE 
L--C.i,•6" 
[0206] 

C ffi 4 ~nfE1JIJ J 
1cJllttK~fE~ 4. 4 0 V, 1.&:fl:Jil0))¥:h'.!:- 2 ,um, --l::J'\v-:Y' t VC ::$:}EBJJ~i-l!!t· 

tl:I s 15~, .ttl1!51:~i-l!!•cucs2'.!:-ffli,,, IE~~5~:!JJ~JilO)JE~WN:~~f~~it, IE~~5 
~~JffJilO)JE~W£t1E~1*1¥~t vJ!fflf*'.!:-~,ztc:O)t·, -fO)~~'.!:-PJrt::jjc;-t 0 

[ 0207] 

< ~»i1J111 ) 
IE;t;i11~t!t'm~Jiio-J1E±~W£'.!:- 3. 2 o g / c ct Lt-:f-1!1tL WJ~cffi~»i1J1JO)~:/ifE1J1J 2 t 

ll'tl~t= L -C~i-1!!~1~ Lt-:◊ 
=0J: 3 t= L --c. 11=~ Ltc::~t-1!!'.!:-, i.1r, :;t;:¥EBJl~i-l!!H 1 tft.-t o 0 

[ 0208] 

( ~:lifil1JIJ 2 ) 
IE;t;i11it!t'm-ffJiO)J"E±~W£'.!:- 3. 4 o g c ct Lt-:1ru,;:1:, WJ~cffi 1 ~»m1JIJO)~nffi1JIJ 2 t 

ll'tl~t= L --C.~i-1!!~1~ Lt-:" 
=O)J: j (;: L--C ft~ Lt.=~i-1!!.'.!:-' i.:Lr' ::$:}EBJJ~i-l!!H 2 cft.T G 0 

[ 0209] 

(~ffi§!) 

*}EBJl~i-l!!H 1 , H 2 0)7E~f*mt1ti ( JE~f*fffffi:0)9!::(¥~:i:.) (;:--::>l, •-C fffl.r<.tc:O)t·, 
,fO)~~'.!:-* 1 5 t=~-t O r,16' ll'tl~i=u' 1ruicis:¥EBJJ~i-l!!E 2 &t.FWJic.ttl1!51:~i-l!!Z 2' X 
1 ~ X 3 , W 2 O)~~t::-::> ~ ,--c_ b jjc;-g" 

r,16, 3'E:¼.~5R#-, 1*1¥5R{4'-, &tl9!1¥~:i:.O)lJ.tl:\:nl'.ti::-::>~•--C.~i, WJ~cffil~~1JIJO)~ 
.~c ll'tlffl05Rf4'-C::·;6 o o 

[ 0210] 
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( 54) 

~ 1 5 :b·bBJJ bh·'£ J:: -3 (;:, lE;fii:Jiit!thJ1fJi01EtJ1f&JJ:i;>3. 2 0 g / c c O)iil!'ri'r(::tL 

:::¢-~BJJ~ifhH l 0h-'£ bf, J:t~~ifilX 1 (;:;Bi, 1'"( i.i ib 6~&0~7¥%'.Ji'"Cib 6,:: c f.i>llf 
11:>t::,h 6 f.i,, 1E~itttm11r1i01tiJ1l:W.sth' 3 . 4 o g / c c tll0fii'tt::tL *~aJJ~ifil H 
2, E 2ttiib6~0~1'¥%'.Jit·2Do C.:. cfJ>i2.irbt::,tL6 t,0)0), !t~~ifilZ 2, X 2, 
X 3 tii~1'¥%'.I#fii)ii'i)'"( f.ff.T L '"( \, 16,:: C i)>ffli'i) t::,tl,6 0 ,:=.:11.tt~jiJ~irU::tfT 6£Hmffl 
0Fo'ili!! c , ;rJ&:);501:=. t 6 ®JtJr0~1tOJ~JJ:(;:ig[!I Lt-.:3'].~ c ft~tl ~ tL6 , J'l. ~H'.J'£l'~EEI 
ti, FJrJgcJ1~A ~1rWIJ0~If~t·:iF Ltc:l~EEI c. [AJ~0i=_mrn(::J:: 6 i.>0 c 1r i_ btL6 ◊ 

tll0*s:m:h•b, l~(::lE~ittt011f!iCT)7EtJ1i;Wrn'.i;>3. 4 0 g/ c cPJ--1:::t'ib6f~(::l~ 
(;:½-JJ:m:a'.J(;:~:J!!i~ tL6 ◊ {§_ L, jl;fii:Jiit!thJ1fJi0)7EtJ/j;l&fJJ:-'?mliliJ1f O)ff~(;:---:) 1., ,'"( Utt~,::~H 
JE'.To t,0::::··w:;;:_,1.,10 
[ 0212] 
C ,f-O)f@O)$IJ'jJ 
[ a J ~i\'JllJc L '"(1f~i$Jllj~ ffli,, 1ts.::.t.J,;i';- (J\1 ::-,,:7··-c. L '"(e;IM<i$1tJH /::$1"-~J=l=H lfS.: 

#bi';-) (::1~1f0)$lJ'i 
( 1 ) 3F7_/qi-fiJ'\1 ✓:Y-0t!'.ii t L '"( ii, 7Y 1J n::. r- 1J Jt-.·1JifrI~~tf=!t£i'i-Plc(::~HJE'. 

't' 6 t, 0tti'£ <, PT FE (;:ff lJ -rt-- 3 71v:toI+ v /)-'?P VD F (,t: 1J 7 •:dtt:·::. 
lJ7'-✓L PAN (;:ff 1J7YlJo-=-t-lJ,t-.), SBR (:Z1-v/f:P::.:I/::f.L.)~-'?.f-0 
~lt(,[,;&rti~~ft, ,t: 1J 7:; 1J ,i,m~~(,[,;~t·£>-> '"( t, ~1,, 1 0 ts.:ti.' L, :1-':i:i~1Jat·3F1}(i$ 
fl:.1\1 ::.,,y·-t L '"( 0~JJ:m:~~:f!!ii"'-6 i::ii, 7Y 1J □-=- t- 1J 1v1JifrI~~ts=!t:m:i'i-Plc-'??t: 1J 
7:; l) JL·ffi~~Plcb>tff :t LI., I 0 

[0213] 
( 2) 1Bi:mlili, --C}\l,-7':;¢-~0)jjljjjlij(;:%JvtT 6 ·= c. (;:IJNJi:'.T 6 b0cti'£ <, J,jlij(;: 

0h%Jvt L '"( i ~ 1., 1 Q = 0 J:: -3 t::, woo i::0h-%Jvt Lt.:~i'i-i::ii, ti,v- :P c7>!¥hiJ,,Y. 
~ < '£-:> '"(, ~ifil%'.IiJ,1.i:f.TT o crJ ~JllffirJt·e- 6 o :t t-::, JtOOt::0h-JBJvt-t 6#bi'i-(::ti, 
J:: 1J l-- 3 •;17°½11:m: ~ r'is'Ji'hots.:irb?::, lE;fii:Jii!l!JC)--c1 ,1,-J?:::¢-µf,;t::%Jvti""' 6 c.:. c. f.i,~;t U ·1" 

T'£:b°G, 1Bi:mlitilE;fiilii!l!J0-t:1,J.,,-:P:::¢-µ[,;oJ~OOt::%Jvt~tL --C 1,, 1i1.t:L lE§t··&:J,6 Lts.: 
~ffitt0:n\.McrliJ-'?lE:f:'1iit!i'm~iJ·bii\'iliT -6 ::1 J\Jv t-1 :t>-'?? ::.,,,1,r::.,, 1 ::t /h', f!OJNJ:: ( 
--1::1,v-Y t::1o/l/JT.;; wrt::) r 3 •;17"~ ic-6 0-z·, --1:::gc.x!J:m:~-Ji~:J!!it·~ 6 b·b -z·ib 6 

[ 0214] 

[ b J f$Jl1Jc. L --C*~ ffii., 1t-::t~ (J\1 /:'.?°'-c. L '"(3F1Jqi\'-fil\1 :;,-,:7··-c. 1_/qi\'1t11\,1 / 
f·- c ~ ffl ~ 1t,.:t~i'i-) t::tt~1f 0$rJ 
< 1 ) '=1F1_/qi\'•t11"1 /Y-0t1Jt t L '"( tL 7Y 1J □-=- t- 1J 1v1JifrI~*ts=!tm=i'i-P1ct::~HJE'. 

't'-6 t,0tu'£<, .f-01-lli07Y JJ,v*?t-"lJ?-, ::.1-- 1J,v**" 1J?-, i/I/**'lJ? 
- ' :t t_::,:=.flbc7):!t:mi'i-~~0)3F7 ';/**1f,t:l)?-b-.:m.:t LV1G p VD F-'?P T FE~ 
07 "/**1f;:ff iJ ?-i>fflJ.,,.fu C.:. c t.tt·e- -ibb>, &Ii;f.i1.Jff"C'ms~:1J~~:J!!it·~ 6 C.:. c, * 
,xttJ::;j;,z., ·z-y;.;,:: t t \,, 0 ~trn~+:n\.~:f!!i-t-o ts.:i'ht::ii, "1F7 ';/**1f*" 1J ?-~ ffli,, 
.;; = t b,~;t L < , tt~t::, 7? 1J 1v**' lJ ?-~ m1.,,.;; = t f.i,tff :t L \, •◊ jBj, 3F7J<i'.ii?t1,t: 
1J ?-0i;f.i1.J□Iu, !m%1fc7)~• ( 'yfL1ffi~%Jvt-t offfl'·t·«>-:i '"(, --1:::gc~1ii!!W!Jt·u 7 

1 3-fftr, '=1M<i$t1t.1H ::-,,:7··-, *ii\'1f1:J\1 ::-,,:7··-, &tFW-OOitlt1f!Jo)~:i:) t::xtL '"( 
1 O'.iiI%PJT, tff:t L < ti 5 1~:i:%t::IT, ~t::tff :t L < ti 3 '.ii:i:%W.Tt·ibo,:: c fJ>'fll 
:t Li,, 1

¢ :tt-::, *s~'t1~+:n'-t::n:J!l!T6(::!iO. 5'.ii:i:%tllt'S6,:=.tiJ,~:t L\, 1 0 :t 
tc::, 1Bi:m,flti--cJ'\v-7'C)jltJii1ff.tlt::i'ic@:~tl6C)c', 1Et~Ui1UU¥ffi!l!--l±f, lE:f'Mi:~(J'.U:: 
xt-t 6 *JE'.1t1Ul~f1:0i'icJIU£i~'£t •◊ fH L, 4. 1 V~t·~m1l~a'.Jt::T-*5E'£ s B 
R~, 1Et~~11Lt·½\f!¥i""' o c=. t h'~i:/)frfp-:, '"( 1,, 1 6 trf--+~1'1!mi""'.;,:: t iitf :t L < :;;i., 1 G 

[ 0215] 

( 2) *ii1ti;:ff!J?-c. L--CUCMC~!iti'hc.i"'6-t:1t-.·D-:Z*;:ff!J?-, &U< C.:.:h 

bOJ7YE-=-17.L.m, 71vtJ lJ,&J~iiL ?t-" 1J7Y 1J1v~7YE-=-?LtliL ;t," 1Jt;1v,t>~ 
7 YE-=-17 .L.tg'£ c· h"¥+f t::i tL6 , ..: :h b C)Jj(/ff·t1;:ff lJ ?-0i~1Ja:i:U, lm%:n\.0l'iI i:: 
xt L --C, 1 o 1fI%W.T, :!ff :t L < ii o . 5 ilf:i:%tll 31fJi%t::J.rt·;t 6 c.:. c iJ,~;t L 
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( 5 5) 

\, ·◊ 
[ 0216] 

( 3) .W.liifo!iflJflJCl):fl~IiJ:UtH::ffilJ~IJ:~\,l;Q', 1) 1-l"'J.b.1 ::t>~i-l!!Ff;Jgj\'('Cl)~i-l!!it1.tlliA.. 
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