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Title of Invention 

ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

CONFIRMATION# 9491 

PATENT CENTER# 67467284 

CUSTOMER # 62008 

CORRESPONDENCE -
ADDRESS 

PATENT# 11769910 

FILED BY Nathan Lord 

FILING DATE 12/07/2022 

FIRST NAMED Kefei WANG 
INVENTOR 

AUTHORIZED BY Timothy Maier 

Documents TOTAL DOCUMENTS: 6 

DOCUMENT 
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Remaining Inventor -
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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 Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for 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 Application 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 Application 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 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) 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. 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 2 of 449



1 _ 1:1.1 mm UNITED STATES 
; : : :_ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 

P.O. Box 1450 
Alexandria, VA 22313 - 1450 

www.uspto.gov 

ELECTRONIC PAYMENT RECEIPT 

APPLICATION# RECEIPT DATE/ TIME 

18/076,882 10/08/2024 02:37:27 PM Z ET 

Title of Invention 

ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

CONFIRMATION# 9491 

PATENT CENTER# 67467284 

CUSTOMER # 62008 

CORRESPONDENCE -
ADDRESS 

Payment Information 

PAYMENT METHOD 
CARD/ 8716 

PAYMENT TRANSACTION ID 
E202408E38198609 

ATTORNEY DOCKET# 

14850089COC 

PATENT# 11769910 

FILED BY Nathan Lord 

AUTHORIZED BY Timothy Maier 

FILING DATE 12/07/2022 

FIRST NAMED Kefei WANG 
INVENTOR 

PAYMENT AUTHORIZED BY 
Nathan Lord 

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOT AL($) 

1816 
PROCESSING FEE FOR 
CORRECTING INVENTORSHIP IN 
A PATENT 

160.00 

TOTAL 
AMOUNT: 

160.00 

$160.00 

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 Applications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for 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 Application 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. 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 3 of 449



Page 2 of 2 

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 Application 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 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) 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. 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 4 of 449



IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

Patentee: 
LIMITED 

NINGDE AMPEREX TECHNOLOGY Confirmation No.: 9491 

Art Unit: 1725 
U.S. Patent Application No.: 18/076,882 

Filed: December 7, 2022 

U.S. Patent No.: 11,769,910 B2 

Issued: September 26, 2023 

Title: ELECTROLYTE AND 
ELECTROCHEMICAL DEVICE 

Examiner: KENNETH J DOUYETTE 

Attorney Docket No.: 14850089COC 

PETITION FOR CORRECTION OF INVENTORSHIP UNDER 37 CFR 1.324 

Commissioner for Patents 
ATTN: Office of Petitions 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

October 8, 2024 

Patentee hereby petitions under 37 CPR § 1.324 that the designation of inventorship in 

the above-identified patent be amended to remove the named inventor Qiao ZENG. 

This petition is accompanied by: 

(1) a statement, in accordance with 37 C.F.R. § 1.324(b)(l) by Qiao ZENG, 

agreeing to the change of inventorship, 

(2) statements, in accordance with 37 C.F.R. § 1.324(b)(l), from each person who 

is currently named as an inventor either agreeing to the change of inventorship or stating that 

he or she has no disagreement in regard to the requested change, executed by the currently 

named inventors, Kefei WANG, Liangzhen XIAO, and Pei WU, 

(3) a statement of the assignee of the above-identified patent, NINGDE AMPEREX 

TECHNOLOGY LIMITED, agreeing to the change of inventorship in the patent pursuant to 

37 CPR § 1.324(b )(2), and 

(4) a processing fee in the amount of $160.00 for the petition fee as required by 37 

CPR§ 1.20(b). Any additional fee or refund associated with this Petition may be charged to 

our Deposit Account No. 50-5976. 

Upon approval of the Petition, Patentee will file a Certificate of Correction to reflect 

the change in inventorship. 

MAIER & MAIER, PLLC 
345 South Patrick Street 
Alexandria, VA 22314 
(703) 740-8322 
Customer No. 62008 

TJM/npl 

Respectfully submitted, 

/Timothy J. Maier/ 
Timothy J. Maier 
Attorney of Record 
Reg. No. 51986 
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Attorney1g Docket N{L t 4850089COC 

ln re: 

Issued: 

IN THE UNITED STATES PA TENT .AND TRADEMARK OFFICE 

Kefoi W i\Nt1 et. al 
11,769,910 
September 26, 2023 

(froup Art Unit: 1725 

ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Co,.n.rnissioner for Patents 
P.O, Box 1450 
A1exandria, V/\ 21313-1450 

ST·'-'T'EMENT OF ClJRRENTLV NAMED IN'VENTOR AGRfi:J,:ING TO CH.ANGE lN 
INVENTORSHIP UNI.nm .. 37 CFR L324(b){l) 

L I have reviewed Claims l--26 of PatfJnt Nu. 1 l,769,9W. 

-~ l confinn that I am an bv~-:.ntor of the invention dairn.cd 1n C~laimg 1-26. 

3, I agree to the change in inventorship to re1:;:10vi-:'. Qfao ZENG .as a:n inventor. 

4, l agree that Fei \.VU and Li~m.g7l1en XL<\O should also be listed r:i.s. inventors of 

Date: 
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AH<.,rnoy Docket No. l 4850089C0(: 

IN THE UNl'I'ED ST_;\'HU5 PATENT AND TRAflE.MARK OFFICE 

P1ttent N{). 

lssued: 

Kefoi \VANG et aL 
1 l,769,9l0 
S(:_pten1ber 26, 2023 

Group Ast Unit: 1725 

For: ELECTROLYTE AND ELECTROCHEl'vUCA_L DE1/1CE 

Cornmissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

_PATENT 

STATEi\lEN'r ()F n1,_:i,10VED INVENTOR AGREEING TO CHANGE lN 
lNVE-NTORSfflP I.}Nl)ER 3-7 C.FR L324(h){1} 

t, (Hao ZENG, dedare that: 

longz~r should he listed ns an inventor of P"1tent No. 11,769,9 l 0. 

3. f Hgree H} the change in inventorship to remove n1c as an inventor. 
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A.ttorney Docket No, J 48500.89CQG 

IN TifE UNITEH STATES PATENT AND TRADE1WARK OFFlCE 

Inre: 
Patent No, 
Issued; 
Fm·: 

K:efd \VA.NG· et. ai. 
1 L769;i10 Group Art: Unit: 1725 
September 26, 2:023 
ELECTROLYTE AND ELECTROCHEMICAL DEVlCE 

Commissioner for Pah~ms 
PJ), Box 1450 
AJexandria, VA 22313-1450 

PATENT 

STATElVlENT OF CURRE!\i"TL\:"' NAMED INVENTOR AGREltfNG TO Clt-\NGE IN 
INVENTfHlSHJP UNffER 37 CFR L324(b)(l} 

L J have rt.'.Vie\ved Claims l -26 of Patent No, 1 l ,769/tlO. 

:!. l confirm that I am an inventor of the in.ventkm claimed in Cfoirn:c; l--26. 

3. i agree to the ch;cmge in in-verHorship to remove Qiaci ZENG as an inventor. 

4. l agr(~e that Ket'i.~i \VANG tmd Fd \l\,,'U should aho b~ li~ted as inventors of P,itent 

No. l 1,769,9 l 0. 
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IN THE tTNITEI) ST,,:\'fE8 PATENT AND TTL\DEMARK OFFICE 

Ke.fej VlAN(3 eL aL 
11,769,910 
September 26, 2023 

Group A.rt U,-1it: 1725 Patt.~.nt Nn. 
Jssuect: 
·For: ELECTROL\{TE AND ELECTROCHEMICAL DE\l!CE 

Cnmmissioner for Pmenfa 
P,(). Box 1450 
Afoxandrb., VA 22 3 l. 3 • 1450 

.PATENT 

ST.A.l'Et\.l.ENT O.F CURRENTLY NAMED INVENTOR AGREEING TO CHANGf; IN 
Il~VJtNTORSHIP UN.ln-:J?. 37 CF.R 1.324(h)(1) 

I, .Fd WU, declare dw.t: 

L I have revie'>ved Cfaims 1--26 of Patent No. I 1,769,9 lO. 

3. l agree to the change in inventorship tn rern(Jve Qfam ZENG as an inventor. 

inventorn of Patent No. 11;769,910. 

Date: 
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.PATKNT 

IN THE UNITED STA.TES FAT.ENT ,;\ND TRAf)EM.ARK OFFICE 

ln rr:: 
Patent p:fo. 
Issued; 
For: 

Ke:foi \V.ANG et llL 

1 l,769,910 
September 26, 2023 

Group A..rt Unit: 1725 

ELECTROLYTE A.ND ELEC'l1lOCUEMlCAL DEVICE 

Commissioner for Patents 
P,O. Bnx 1450 
.ltk;xandrfa_, \-'A 22:313-1450 

STA.'fEl\:lENT O.F ASSIGN.Elf A(_;_REElN(:; 'Tf) CHANGE (lF 
IN'VENT()RSHJP UND.KR 37 C.F\R § L324(b)(2) 

L NINCHJ.E A.MPEREX TEC.HNOLO(iY 1.JtHT.ED, with a. principal place of 

f'~jian, China, 3521DO, is a lllll O',vner (HJOt;-o) oftlie entfre right, tHle, and intere~t 

of U.S. Patent No .. n ,769,910 by way of assignment frorn tlie inventors to NTNGDE 

AM.PE.REX TECHNOLOGY LJ!vHTED recorded in the U.S. Patent and Traden.1ark 

Offfo~• on D!;'.cem.hcr 7, 2022, at lkd 0620! 4, Fm.me 0740. 

2, I am en:rpowered and authorized to sign this <locunK~nt on behalf of NI.NODE 

AMPERFX TECHNOLOGY LIMITED_ 

3. NIN(rDE A1\.fPEREX ·rECHN(}LOGY LllvDTED <::on.s~'.nts to the change of 

inventors.hip nf the above-identified patent appfo::-:a1iou by the removal of Qiao 

ZENG. 

4. A..s. required by 37 CFR 333(c)(l)(i}, tht::: don,:nwntary evidence oftht~ chain of tide 

frnm the invenfors to NfNGDE A~-fPEREX TECHNOLOGY Lir.1ITED was, ur 

conm.H1tmtiy is being, ::mhmitted for n::!con:fatinn pur:mant to 3 7 CFR 3, 11. 
/ ,.:.~ 

Hy { . ( =j.Y1
;., lr:r 

1· • • ·y· u \...-' 
.t .• mngx1.n . ang 

IP Director 

NTN(rDE A1V1PEREX TECHNOLOGY LIMITED 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

18/076,882 12/07/2022 

62008 7590 09/26/2023 

MAIER & MAIER, PLLC 
345 SOUTH PA TRICK STREET 
ALEXANDRIA, VA 22314 

FIRST NAMED INVENTOR 

Kefei WANG 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

14850089COC 

CONFIRMATION NO. 

9491 

EXAMINER 

DOUYETTE, KENNETH J 

ART UNIT PAPER NUMBER 

1725 

NOTIFICATION DATE DELIVERY MODE 

09/26/2023 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

docket@maierandmaier.com 
maierandmaier_P AIR@firsttofile.com 

PTOL-90A (Rev. 04/07) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

18/076,882 

MAIER & MAIER, PLLC 
345 SOUTH PATRICK STREET 
ALEXANDRIA, VA 22314 

ISSUE DATE 

26-Sep-2023 

EGRANT NOTIFICATION 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

PATENT NO. 

11769910 

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https:// 
patentcenter .uspto.gov 

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit 
https://www.uspto.gov/electronicgrants 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

18/076,882 09/26/2023 

62008 7590 09/06/2023 

MAIER & MAIER, PLLC 
345 SOUTH PA TRICK STREET 
ALEXANDRIA, VA 22314 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO. 

11769910 14850089COC 9491 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. The patent will issue electronically. The 
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed 
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in 
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent, 
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197. 

The USPTO is implementing electronic patent issuance with a transition period, during which period the 
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of 
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the 
USPTO's Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center 
may be reached at (800)972-6382. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Center (https:// 
patentcenter. uspto.gov ). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should 
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE), 
Stakeholder Support Division (SSD) at (571)-272-4200. 

IR103 (Rev. 10/09) 
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INVENTOR(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors): 

Kefei WANG, Ningde, CHINA; 
Qiao ZENG, Ningde, CHINA; 
Liangzhen XIAO, Ningde, CHINA; 
Fei WU, Ningde, CHINA; 

APPLICANT( s) (Please see PA TENT CENTER site https://patentcenter.uspto.gov for additional applicants): 

NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde, CHINA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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Receipt date: 12/07/2022 18/076,882 - GAU: 1725 

Application Number 

Filing Date 2022-12-07 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 14850089COC 

C 
to 

/K. i·fi'l 
17 20170317385 A1 R0H-11-02 

. - --· 
oplied 

..... , .. _, ___ .. , - - - . 
tiange s a 

Zhang et al. 
.lnr lmf"nl 

Jt.-~,,9u wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

12/2027 FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
T5 

Initial* No Number3 Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 

Corresponds to US 

/K.J.D/ 1 ~07210486 CN A 2017-09-26 Mitsubishi Chem Corp. Publication 
20170324116A1 

Ningde Amperex 
Corresponds to US 

/K.J.D/ 
2 ~08232300 CN A 2018-06-29 If echnology Ltd_ Publication 

20190214680A1 

/K.J.D/ 3 ~05845984 CN A 2016-08-10 Pongguan Shanshan English abstract 
Battery Mat. Co., Ltd. 

/K.J.D/ 4 rnB602131 CN A 2017-04-26 Ningde Amperex English abstract If echnology Ltd_ 

VK.J.D/ 5 ~05047992 CN A 2015-11-11 Ningde Amperex English abstract If echnology Ltd_ 

/K.J.D/ 6 ~05552439 CN A 2016-05-04 Dongguan Shanshan English abstract 
Battery Mat. Co., Ltd. 

/K.J.D/ 7 ~06099187 CN A 2016-11-09 Pongguan Kaixin Battery English abstract 
Mat. Co., Ltd. 

/K.J.D/ 8 rn6816633 CN A 2017-06-09 University of Jiliang, English abstract 
China 

EFSWeb 2.1.18 
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Receipt date: 12/07/2022 18/076,882 - GAU: 1725 

Application Number 

Filing Date 2022-12-07 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 14850089COC 

C n~1'g,d;;m1 f1plied 20170324116 A1 t2017-11-09 
MITSUBISHI,..,,. ··:::. ·-
--·" __ TION 

to documeni, Ohashi 

.E../ 
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EXAMINER 

DOUYETTE, KENNETH J 

ART UNIT PAPER NUMBER 

1725 

DATE MAILED: 08/02/2023 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

14850089COC 9491 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 11/02/2023 
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TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of 
undiscounted fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part Bis filed, a request to reapply a previously paid issue fee must be 
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 
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Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. 
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(Signature) 

(Date) 
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APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 
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EXAMINER ART UNIT 
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1. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AIA/122 or PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa 
Customer Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

429-188000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1200 11/02/2023 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DA TA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: DissueFee □Publication Fee (if required) 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via Patent Center or EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 
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FIRST NAMED INVENTOR 

KefeiWANG 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

14850089COC 9491 

EXAMINER 

DOUYETTE, KENNETH J 

ART UNIT PAPER NUMBER 

1725 

DATE MAILED: 08/02/2023 

Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting 
a request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
18/076,882 
Examiner 
KENNETH J DOUYETTE 

Applicant(s) 
WANG etal. 
Art Unit I AIA (FITF) Status 
1725 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.0 This communication is responsive to 7/20/2023. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.0 The allowed claim(s) is/are 1-4,6-20,22-23,25-28 and 30. As a result of the allowed claim(s), you may be eligible to benefit from the 
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more 
information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to 
PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 4/24/2023. 

5. 0 Examiner's Amendment/Comment 

6. 0 Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. D Other 
of Biological Material . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. 

/KENNETH J DOUYETTE/ 
Primary Examiner, Art Unit 1725 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230717-A 
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Application/Control Number: 18/076,882 
Art Unit: 1725 

DETAILED ACTION 

Response to Amendment 

Page 2 

1. Claims 1-4, 6-20, 22-23, 25-28 and 30 are pending in the application. Previous 

grounds of rejection and claim objections have been withdrawn as a result of the 

amendment to the claims submitted 7/19/2023. 

EXAMINER'S AMENDMENT 

2. An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. 

The application has been amended as follows: 

TO THE SPECIFICATION 

• P1/L5 has been amended to recite: "17/064,782, now U.S. Patent No. 

11,522,222, and 17/064,782 is a continuation application of US Application" 

• P1/L6 has been amended to recite: "16/211,853, now U.S. Patent No. 

10,833,363, where 16/211,853 claims the benefit of priory from China" 
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Application/Control Number: 18/076,882 
Art Unit: 1725 

Terminal Disclaimer 

Page 3 

3. The terminal disclaimers filed on 7/19/2023 disclaiming the terminal portion of 

any patent granted on this application which would extend beyond the expiration date of 

any U.S. Patent issue on applications: 17/885,920; 17/990,626; and 17/990,641 has 

been reviewed and is accepted. The terminal disclaimers have been recorded. 

Allowable Subject Matter 

4. Claims 1-4, 6-20, 22-23, 25-28 and 30 are allowed. 

5. The following is an examiner's statement of reasons for allowance: Applicants 

have amended limitations of previous dependent claims 5, 21 and 29 into instant 

independent claims 1, 13, and 22. Previous dependent claims 5, 21, 29 were indicated 

as allowable for the reasons as stated in the 4/20/2023 office action at P14 and are 

therefore not being repeated here. This application is in condition for allowance. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to KENNETH J DOUYETTE whose telephone number is 

(571 )270-1212. The examiner can normally be reached fvbnday - Friday SA - 4P EST. 
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Application/Control Number: 18/076,882 
Art Unit: 1725 

Examiner interviews are available via telephone, in-person, and video 

Page 4 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Basia Ridley can be reached on 571-272-1453. The fax phone number for 

the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of published or unpublished applications may be 

obtained from Patent Center. Unpublished application information in Patent Center is 

available to registered users. To file and manage patent submissions in Patent Center, 

visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent­

center for more information about Patent Center and 

https://www.uspto.gov/patents/docx for information about filing in DOCX format. For 

additional questions, contact the Electronic Business Center (EBC) at 866-217-9197 

(toll-free). If you would like assistance from a USPTO Customer Service 

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/KENNETH J DOUYETTE/ 
Primary Examiner, Art Unit 1725 
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PROPOSED AMENDMENTS TO THE CLAIMS/CLAIM LIST 

Please CANCEL claims 5, 21, 24, and 29 without prejudice or disclaimer. 

Please AMEND claims 1, 13, and 22 as shown below. 

The following list of claims replaces any prior listing of claims: 

1. (Currently Amended) An electrolyte, compnsmg a dinitrile compound, a trinitrile 

compound, and propyl propionate, wherein, based on a total weight of the electrolyte, a 

weight percentage of the dinitrile compound is X, a weight percentage of the trinitrile 

compound is Y and a weight percentage of the propyl propionate is Z; wherein, 

about 2.2 wt¾ :S (X+Y) :S about 8 wt%, 

about 0.1 :S (X/Y) :S about 2.3, 

and 

about 0.02 :S (Y/Z) :S about 0.3; 

wherein the dinitrile compound is one or more compounds selected from the group consisting 

of butanedinitrile, adiponitrile, ethvk'.nc ___ ,dvcd ___ h~,(2-c<,·;.moefovll ... eihcr,_ and 1,4-dicyano-2-

butene; and the trinitrile compound is one or more compounds selected from the group 

consisting of 1,3,6-hexanetricarbonitrile , 1,2,6-hexanetricarbonitrile and 1,2,3-tris(2-

cyanoethoxy )propane; 

1 
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bond. 

Application No.: 18/076,882 
Attorney Docket No.: 14850089COC 

Interview of July 18, 2023 

2. (Original) The electrolyte according to Claim 1, wherein, 

the dinitrile compound comprises adiponitrile, wherein, 

0.1 :S a weight percentage of the adiponitrile -=- a weight percentage of the trinitrile 

compound :S 2. 3, 

where the weight percent of the adiponitrile is based on the total weight of the electrolyte, 

and the weight percent of the trinitrile compound is based on the total weight of the 

electrolyte. 

3. (Original) The electrolyte according to Claim 1, wherein the compound having a sulfur­

oxygen double bond comprises 1,3-propanesultone, based on the total weight of the 

electrolyte, a weight percentage of the 1,3-propanesultone is not less than 0.1 wt%, and not 

greater than 3wt%. 

4. (Original) The electrolyte according to Claim 1, wherein 0.1 :S X/Y :S 2. 0. 

5. (Canceled) 

6. (Original) The electrolyte according to Claim 1, wherein 0. 025 :S Y /Z :S 0.3. 
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7. (Original) The electrolyte according to Claim 1, wherein Xis 0.01-10 wt%, Y is 0.01-10 

wt%. 

8. (Original) The electrolyte according to Claim 1, further compnsmg a fluoroether 

comprising at least one of the compounds of Formula (8), Formula (9), Formula (10) or 

Formula ( 11): 

Rfl-O -Rf2 (8); 

Rfl-O -R (9) 

Rfl-O -(R' -O)n-Rf2 (10); and 

Rfl-O -(R' -O)n-R (11); 

wherein Formulae (8), (9), (10), and (11), Rfl and Rf2 are each independently a 

linear or branched C 1 to C12 fluoroalkyl group having at least one hydrogen atom 

substituted with fluoro, R is a linear or branched C 1 to C12 alkyl group, and R' is a linear or 

branched C 1 to C5 alkylene group, and n is an integer from 1 to 5; 

wherein based on the total weight of the electrolyte, a weight percentage of the fluoroether 

is greater than 0.0lwt%, and less than 5wt%. 

9. (Original) The electrolyte according to Claim 8, wherein Rfl or Rf2 is each independently 

a fluoroalkyl group selected from the group consisting of HCF2 -, CF3 -, HCF2 CF2 -, 

3 
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10. (Original) The electrolyte according to Claim 8, wherein the fluoroether is one selected 

thereof. 

11. (Original) The electrolyte according to Claim 1, further comprising a cyclic phosphonic 

anhydride, based on the total weight of the electrolyte, a weight percentage of cyclic 

phosphonic anhydride is not less than 0.01 wt%, and not greater 3wt%. 

12. (Original) The electrolyte according to Claim 1, further comprising a cyclic carboxylate 

ester, including y-butyrolactone or y-valerolactone or a combination thereof. 

13. (Currently Amended) An electrochemical device, wherein the electrochemical device 

compnses electrodes and an electrolyte comprising a dinitrile compound, a trinitrile 

4 
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Interview of July 18, 2023 

compound, and propyl propionate, wherein, based on the total weight of the electrolyte, the 

weight percentage of the dinitrile compound is Xi the weight percentage of the trinitrile 

compound is Y and a weight percentage of the propyl propionate is Z; wherein, 

about 2.2 wt¾ :S (X+Y) :S about 8 wt%, 

about O. 1 :S (X/Y) :S about 2. 3, 

and 

about 0.02 :S (Y/Z) :S about 0.3; 

wherein the dinitrile compound is one or more compounds selected from the group consisting 

of butanedinitrile, adiponitrile, cth<,·lenegl<,·col_Jiis(2--cyanoeUlyl) ____ dher., __ and 1,4-dicyano-2-

butene; and the trinitrile compound is one or more compounds selected from the group 

consisting of 1,3,6-hexanetricarbonitrile , 1,2,6-hexanetricarbonitrile and 1,2,3-tris(2-

cyanoethoxy )propane; 

bond. 

14. (Original) The electrochemical device according to Claim 13, wherein the electrode 

compnses a cathode, 

the cathode comprises a current collector, a single-sided coating and a double-sided 

coating; 

5 
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a first part of the current collector is provided with the single-sided 

coating and a second part of the current collector is provided with the 

double-sided coating; 

an electrode compaction density of the single-sided coating is D1, 

and, an electrode compaction density of the double-sided coating is D2, 

wherein, about 0.8 :S Dl/D2 :S about 1.2; and, 

3.5 g/cm3 :S D2 :S 4.3 g/cm3. 

15. (Original) The electrochemical device according to Claim 14, wherein, 

both the single-sided coating and the double-sided coating are present on the same 

electrode; or, 

only a single-sided coating or a double-sided coating present on the same electrode. 

16. (Original) The electrochemical device according to Claim 14, wherein the electrode 

comprises an anode, 

the anode comprises a current collector, a single-sided coating and a double­

sided coating; 

a first part of the current collector is provided with the single-sided 

coating and a second part of the current collector is provided with the 

double-sided coating; 

an electrode compaction density of the single-sided coating is D1, 

and, an electrode compaction density of the double-sided coating is D2, 

6 
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wherein, about 0.8 :S Dl/D2 :S about 1.2; and, 

1.2 g/cm3 :S D2 :S 1.8 g/cm3. 

17. (Original) The electrochemical device according to Claim 13, wherein the dinitrile 

compound comprises adiponitrile, wherein, 

0.1 :S a weight percentage of the adiponitrile -=- a weight percentage of the trinitrile 

compound :S 2.3, 

where the weight percent of the adiponitrile is based on the total weight of the electrolyte, 

and the weight percent of the trinitrile compound is based on the total weight of the 

electrolyte. 

18. (Original) The electrochemical device according to Claim 13, wherein, the compound 

having a sulfur-oxygen double bond comprises 1,3-propanesultone, based on the total 

weight of the electrolyte, a weight percentage of the 1,3-propanesultone is not less than 

0.lwt%, and not greater than 3wt%. 

19. (Original) The electrochemical device according to Claim 13, wherein X is 0.01-10 wt%, 

Y is 0.01-10 wt%. 

20. (Original) The electrochemical device according to Claim 13, wherein 0.1 :S X/Y :S 2.0. 

21. (Canceled) 

7 
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22. (Currently Amended) An electrolyte, compnsmg a dinitrile compound, a trinitrile 

compound, and propyl propionate, wherein, based on a total weight of the electrolyte, a 

weight percentage of the dinitrile compound is X, a weight percentage of the trinitrile 

compound is Y and a weight percentage of the propyl propionate is Z; wherein, 

about 2.2 wt¾ :S (X+Y) :S about 8 wt%, 

about 0.1 :S (X/Y) :S about 6, 

and 

about 0.01 :S (Y/Z) :S about 0.3; 

wherein the dinitrile compound comprises at least one selected from the group consisting of 

butanedinitrile, adiponitrile, ethvkneglvcol _____ bis(2--cw,ncK:thv lL .. dher, ___ and 1,4-dicyano-2-

butene; and the trinitrile compound is one or more compounds selected from the group 

consisting of 1,3,6-hexanetricarbonitrile , 1,2,6-hexanetricarbonitrile and 1,2,3-tris(2-

cyanoethoxy )propane; 

wherein the electrolyte further compnses 1,3-propanesultone and fluoroethylene 

carbonate; wherein, 

based on the total weight of the electrolyte, a weight percentage of the 1,3-

propanesultone is not less than 0.1 wt%, and not greater than 3wt%. 

23. (Original) The electrolyte according to Claim 22, wherein, 

8 
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the dinitrile compound comprises adiponitrile, wherein, 

0.1 :S a weight percentage of the adiponitrile -=- a weight percentage of the trinitrile 

compound :S 2. 3, 

where the weight percent of the adiponitrile is based on the total weight of the electrolyte, 

and the weight percent of the trinitrile compound is based on the total weight of the 

electrolyte. 

24. (Canceled) 

25. (Original) The electrolyte according to Claim 22, wherein Xis 0.01-10 wt%, Y is 0.01-10 

wt%. 

26. (Original) The electrolyte according to Claim 22, wherein 0.2 :S X/Y :S 5. 

27. (Original) The electrolyte according to Claim 22, wherein 2.2 wt¾ :S X+Y :S 8 wt%, and 

0.1 :S X/Y :S 2.3. 

28. (Original) The electrolyte according to Claim 22, wherein 0.1 :S X/Y :S 2.0. 

29. (Canceled) 

30. (Original) The electrolyte according to Claim 24, wherein 0.025 :S Y/Z :S 0.3. 

9 
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BRIEF REMARKS 

Amendments 

Application No.: 18/076,882 
Attorney Docket No.: 14850089COC 

Interview of July 18, 2023 

Applicant acknowledges with appreciation the indication of allowable subject matter. 

Claims 5, 21, and 29 are rewritten in independent form, i.e. claims 1, 13 and 22 include the 

features from claims 5, 21, and 29, respectively. i.e. the weight percentage of the propyl propionate 

("Z"): "5 wt¾ :S Z :S 20 wt¾ or 30 wt¾ :S Z :S 50 wt¾". Also, claims 1, 13, and 22, have been 

amended to specify that the dinitrile compound is one or more compounds selected from the group 

consisting of butanedinitrile, adiponitrile, ethylene glycol bis(2-cyanoethyl) ether, and 1,4-

dicyano-2-butene, as disclosed, for example, in paragraph [0047] of the application as published 

and previously recited in claim 24. Further, the electrolyte of claims 1, 13, and 22 further comprise 

a compound having a sulfur-oxygen double bond. 

Double Patenting 

Applicant will submit a terminal disclaimer to overcome these rejections. 

Rejections under35 U.S.C. §102 

In the outstanding Office Action, claims 1-4, 6-7, 12-13, 17-20, 22-28, and 30 were rejected 

under 35 U.S.C. § 102(a)(l) as being anticipated by CN 106848381 to Hong et al. ("Hong"). 

Amended independent claims 1, 13, and 22 overcome this rejection because of the added 

allowable subject matter from claims 5, 21, and 29, respectively, i.e. the weight percentage of the 

propyl propionate (''Z"): "5 wt¾ :S Z :S 20 wt¾ or 30 wt¾ :S Z :S 50 wt¾". 

Rejections under35 U.S.C. §103 

The rejections under 35 U.S.C. § 103 as unpatentable over Hong in combination with 

Ohashi or Zhang are overcome, as the combination fails to teach the allowable subject matter, i.e., 

the weight percentage of propyl propionate: 5 wt¾ :S Z :S 20 wt¾ or 30 wt¾ :S Z :S 50 wt¾. 
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Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request. 

I certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d) 
required for this terminal disclaimer has already been paid in the above-identified application. 

Applicant claims the following fee status: 

Q Small Entity 

Q Micro Entity 

@ Regular Undiscounted 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

@ An attorney or agent registered to practice before the Patent and Trademark Office who is of record in 
this application 

Registration Number 51986 

Q A sole inventor 
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A joint inventor; I certify that I am authorized to sign this submission on behalf of all of the inventors as evidenced by the 
power of attorney in the application 

A joint inventor; all of whom are signing this request 
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/Timothy J. Maier/ 

Name Timothy J. Maier 

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

In re Patent Application of: NINGDE Confirmation No.: 9491 
AMPEREX TECHNOLOGY LIMITED 

Art Unit: 1725 
U.S. Patent Application No.: 18/076,882 

Filed: December 7, 2022 
Examiner: KENNETH J DOUYETTE 

Attorney Docket No.: 14850089COC 
Title: ELECTROLYTE AND 

ELECTROCHEMICAL DEVICE 

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

Dear Commissioner: 

AMENDMENT AND RESPONSE 

July 20, 2022 

In response to the Office Action mailed April 20, 2023, Applicant respectfully requests 

reconsideration of the Application in view of the following Amendments and Remarks. 

Amendments to the Claims begin on page 2. 

Remarks follow the above-mentioned amendments. 
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Application No.: 18/076,882 
Attorney Docket No.: 14850089COC 

Response to Office Action of April 20, 2023 

AMENDMENTS TO THE CLAIMS/CLAIM LIST 

Please CANCEL claims 5, 21, 24, and 29 without prejudice or disclaimer. 

Please AMEND claims 1, 13, 22, and 30 as shown below. 

The following list of claims replaces any prior listing of claims: 

1. (Currently Amended) An electrolyte, compnsmg a dinitrile compound, a trinitrile 

compound, and propyl propionate, wherein, based on a total weight of the electrolyte, a 

weight percentage of the dinitrile compound is X, a weight percentage of the trinitrile 

compound is Yanda weight percentage of the propyl propionate is Z; wherein, 

about 2.2 wt% :S (X+ Y) :S about 8 wt%, 

about 0.1 :S (X/Y) :S about 2.3, 

5 wt% < Z < 20 wt% or 30 wt% < Z < 50 wt%a-bout 5 wt% _:::; Z _:::; a-bout 50 wt%, 

and 

about 0.02 :S (Y /Z) :S about 0.3; 

wherein the dinitrile compound is one or more compounds selected from the group consisting 

of butanedinitrile, adiponitrile, ethylene glycol bis(2-cyanoethyl) ether, and 1,4-dicyano-2-

butene; and the trinitrile compound is one or more compounds selected from the group 

consisting of 1,3,6-hexanetricarbonitrile , 1,2,6-hexanetricarbonitrile and l,2,3-tris(2-

cyanoethoxy )propane; 

wherein the electrolyte further comprises at least one selected from the group consisting of 

a cyclic carbonate ester having a carbon carbon double bond, a fluorinated chain carbonate 

2 
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Application No.: 18/076,882 
Attorney Docket No.: 14850089COC 

Response to Office Action of April 20, 2023 

ester, a fluorinated cyclic carbonate ester, and a compound having a sulfur-oxygen double 

bond. 

2. (Original) The electrolyte according to Claim 1, wherein, 

the dinitrile compound comprises adiponitrile, wherein, 

0.1 :S a weight percentage of the adiponitrile -=- a weight percentage of the trinitrile 

compound :S 2.3, 

where the weight percent of the adiponitrile is based on the total weight of the electrolyte, 

and the weight percent of the trinitrile compound is based on the total weight of the 

electrolyte. 

3. (Original) The electrolyte according to Claim 1, wherein the compound having a sulfur­

oxygen double bond comprises 1,3-propanesultone, based on the total weight of the 

electrolyte, a weight percentage of the 1,3-propanesultone is not less than 0.1 wt%, and not 

greater than 3 wt%. 

4. (Original) The electrolyte according to Claim 1, wherein 0.1 :S X/Y :S 2.0. 

5. (Canceled) 

6. (Original) The electrolyte according to Claim 1, wherein 0.025 :S Y/Z :S 0.3. 
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Application No.: 18/076,882 
Attorney Docket No.: 14850089COC 

Response to Office Action of April 20, 2023 

7. (Original) The electrolyte according to Claim 1, wherein Xis 0.01-10 wt%, Y is 0.01-10 

wt%. 

8. (Original) The electrolyte according to Claim 1, further compnsmg a fluoroether 

comprising at least one of the compounds of Formula (8), Formula (9), Formula (10) or 

Formula (11): 

Rfl-O- Rf2 (8); 

Rfl-O- R (9) 

Rfl-O -(R' -O)n- Rf2 (10); and 

Rfl-O-(R' -O)n-R (11); 

wherein Formulae (8), (9), (10), and (11), Rfl and Rf2 are each independently a 

linear or branched C1 to C12 fluoroalkyl group having at least one hydrogen atom 

substituted with fluoro, Risa linear or branched C1 to C12 alkyl group, and R' is a linear or 

branched C1 to Cs alkylene group, and n is an integer from 1 to 5; 

wherein based on the total weight of the electrolyte, a weight percentage of the fluoroether 

is greater than 0.01 wt%, and less than 5wt%. 

9. (Original) The electrolyte according to Claim 8, wherein Rfl or Rf2 is each independently 

a fluoroalkyl group selected from the group consisting of HCF2-, CF3-, HCF2CF2-, 

4 
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Application No.: 18/076,882 
Attorney Docket No.: 14850089COC 

Response to Office Action of April 20, 2023 

10. (Original) The electrolyte according to Claim 8, wherein the fluoroether is one selected 

CF3CHFCF2CH(CH3)OCF2CHFCF3, 

thereof. 

11. (Original) The electrolyte according to Claim 1, further comprising a cyclic phosphonic 

anhydride, based on the total weight of the electrolyte, a weight percentage of cyclic 

phosphonic anhydride is not less than 0.01 wt%, and not greater 3wt%. 

12. (Original) The electrolyte according to Claim 1, further comprising a cyclic carboxylate 

ester, including y-butyrolactone or y-valerolactone or a combination thereof. 

13. (Currently Amended) An electrochemical device, wherein the electrochemical device 

comprises electrodes and an electrolyte comprising a dinitrile compound, a trinitrile 

5 
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Application No.: 18/076,882 
Attorney Docket No.: 14850089COC 

Response to Office Action of April 20, 2023 

compound, and propyl propionate, wherein, based on the total weight of the electrolyte, the 

weight percentage of the dinitrile compound is X.,_ the weight percentage of the trinitrile 

compound is Yanda weight percentage of the propyl propionate is Z; wherein, 

about 2.2 wt% :S (X+ Y) :S about 8 wt%, 

about 0.1 :S (X/Y) :S about 2.3, 

5 wt% < Z < 20 wt% or 30 wt% < Z < 50 wt%a-bout 5 wt% 6 Z 6 a-bout 50 wt%, 

and 

about 0.02 :S (Y /Z) :S about 0.3; 

wherein the dinitrile compound is one or more compounds selected from the group consisting 

of butanedinitrile, adiponitrile, ethylene glycol bis(2-cyanoethyl) ether, and 1,4-dicyano-2-

butene; and the trinitrile compound is one or more compounds selected from the group 

consisting of 1,3,6-hexanetricarbonitrile , 1,2,6-hexanetricarbonitrile and l,2,3-tris(2-

cyanoethoxy )propane; 

wherein the electrolyte further comprises at least one selected from the group consisting of 

a cyclic carbonate ester having a carbon carbon double bond, a fluorinated chain carbonate 

ester, a fluorinated cyclic carbonate ester, and a compound having a sulfur-oxygen double 

bond. 

14. (Original) The electrochemical device according to Claim 13, wherein the electrode 

comprises a cathode, 

the cathode comprises a current collector, a single-sided coating and a double-sided 

coating; 

6 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 68 of 449



Application No.: 18/076,882 
Attorney Docket No.: 14850089COC 

Response to Office Action of April 20, 2023 

a first part of the current collector is provided with the single-sided 

coating and a second part of the current collector is provided with the 

double-sided coating; 

an electrode compaction density of the single-sided coating is D 1, 

and, an electrode compaction density of the double-sided coating is D2, 

wherein, about 0.8 :S D 1/D2 :S about 1.2; and, 

3.5 g/cm3 :S D2 :S 4.3 g/cm3
. 

15. (Original) The electrochemical device according to Claim 14, wherein, 

both the single-sided coating and the double-sided coating are present on the same 

electrode; or, 

only a single-sided coating or a double-sided coating present on the same electrode. 

16. (Original) The electrochemical device according to Claim 14, wherein the electrode 

comprises an anode, 

the anode comprises a current collector, a single-sided coating and a double­

sided coating; 

a first part of the current collector is provided with the single-sided 

coating and a second part of the current collector is provided with the 

double-sided coating; 

an electrode compaction density of the single-sided coating is D 1, 

and, an electrode compaction density of the double-sided coating is D2, 

7 
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Response to Office Action of April 20, 2023 

wherein, about 0.8 :S D 1/D2 :S about 1.2; and, 

17. (Original) The electrochemical device according to Claim 13, wherein the dinitrile 

compound comprises adiponitrile, wherein, 

0.1 :S a weight percentage of the adiponitrile -=- a weight percentage of the trinitrile 

compound :S 2.3, 

where the weight percent of the adiponitrile is based on the total weight of the electrolyte, 

and the weight percent of the trinitrile compound is based on the total weight of the 

electrolyte. 

18. (Original) The electrochemical device according to Claim 13, wherein, the compound 

having a sulfur-oxygen double bond comprises 1,3-propanesultone, based on the total 

weight of the electrolyte, a weight percentage of the 1,3-propanesultone is not less than 

0 .1 wt%, and not greater than 3 wt%. 

19. (Original) The electrochemical device according to Claim 13, wherein Xis 0.01-10 wt%, 

Y is 0.01-10 wt%. 

20. (Original) The electrochemical device according to Claim 13, wherein 0.1 :S X/Y :S 2.0. 

21. (Canceled) 
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22. (Currently Amended) An electrolyte, compnsmg a dinitrile compound, a trinitrile 

compound, and propyl propionate, wherein, based on a total weight of the electrolyte, a 

weight percentage of the dinitrile compound is X, a weight percentage of the trinitrile 

compound is Yanda weight percentage of the propyl propionate is Z; wherein, 

about 2.2 wt% :S (X+ Y) :S about 8 wt%, 

about 0.1 :S (X/Y) :S about 6, 

5 wt% < Z < 20 wt% or 30 wt% < Z < 50 wt%a-bout 5 wt% 6 Z 6 a-bout 50 wt%, 

and 

about 0.01 :S (Y/Z) :S about 0.3; 

wherein the dinitrile compound comprises at least one selected from the group consisting of 

butanedinitrile, adiponitrile, ethylene glycol bis(2-cyanoethyl) ether, and 1,4-dicyano-2-

butene; and the trinitrile compound is one or more compounds selected from the group 

consisting of 1,3,6-hexanetricarbonitrile , 1,2,6-hexanetricarbonitrile and l,2,3-tris(2-

cyanoethoxy )propane; 

wherein the electrolyte further compnses 1,3-propanesultone and fluoroethylene 

carbonate; wherein, 

based on the total weight of the electrolyte, a weight percentage of the 1,3-

propanesultone is not less than 0.1 wt%, and not greater than 3wt%. 

23. (Original) The electrolyte according to Claim 22, wherein, 

the dinitrile compound comprises adiponitrile, wherein, 

9 
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0.1 :S a weight percentage of the adiponitrile -=- a weight percentage of the trinitrile 

compound :S 2.3, 

where the weight percent of the adiponitrile is based on the total weight of the electrolyte, 

and the weight percent of the trinitrile compound is based on the total weight of the 

electrolyte. 

24. (Canceled) 

25. (Original) The electrolyte according to Claim 22, wherein Xis 0.01-10 wt%, Y is 0.01-10 

wt%. 

26. (Original) The electrolyte according to Claim 22, wherein 0.2 :S X/Y :S 5. 

27. (Original) The electrolyte according to Claim 22, wherein 2.2 wt% :S X+ Y :S 8 wt%, and 

0.1 :S X/Y :S 2.3. 

28. (Original) The electrolyte according to Claim 22, wherein 0.1 :S X/Y :S 2.0. 

29. (Canceled) 

30. (Currently Amended) The electrolyte according to Claim :2422, wherein 0.025 :S Y /Z :S 

0.3. 

10 
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Response to Office Action of April 20, 2023 

REMARKS 

Favorable reconsideration of this Application, in light of the following discussion, is 

respectfully requested. Claims 1-30 were originally presented. Claims 1, 13, 22, and 30 have been 

amended, and no new claims have been added. Claims 5, 21, 24, and 29 have been canceled 

without prejudice or disclaimer. Accordingly, claims 1-4, 6-20, 22, 23, 25-28, and 30 are pending 

in the present Application. Applicant submits that upon entry of the present Response, claims 1-

4, 6-20, 22, 23, 25-28, and 30 are in condition for allowance. Moreover, the Applicant submits 

that no new matter has been introduced by the foregoing amendments. 

Allowable Subject Matter 

The outstanding Office Action indicates that claims 5, 21, and 29 are objected to as being 

dependent upon a rejected base claim, but would be allowable if rewritten in independent form 

including all of the limitations of the base claim and any intervening claims. 

Applicant acknowledges with appreciation the indication of allowable subject matter. In 

response, claims 5, 21, and 29 are rewritten in independent form, i.e. claims 1, 13 and 22 include 

the features from claims 5, 21, and 29, respectively. 

Examiner Interview 

First, Applicant wishes to thank the Examiner for the courtesy of an interview granted to 

Applicant's representatives on July 18, 2023, at which time the outstanding issues in this case were 

discussed. Amendments similar to those attached and arguments similar to the ones developed 

hereinafter were presented and the Examiner indicated that in light of the amendments, he would 

reconsider the outstanding grounds for rejection upon formal submission of a response. 

Double Patenting 

In the outstanding Office Action, claims 1-2, 4-17, and 19-30 stand rejected under the 

judicially created doctrine of non-statutory double patenting as being unpatentable over claims 1-

20 of copending Application No. 17 /885,920. 
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In the outstanding Office Action, claims 1-30 stand rejected under the judicially created 

doctrine of non-statutory double patenting as being unpatentable over claims 1-40 of copending 

Application No. 17 /990,626. 

In the outstanding Office Action, claims 1-30 stand rejected under the judicially created 

doctrine of non-statutory double patenting as being unpatentable over claims 1-41 of copending 

Application No. 17/990,641. 

With this correspondence, Applicant has submitted a terminal disclaimer to overcome these 

rejections. Accordingly, Applicant respectfully requests the withdrawal of this double patenting 

rejection of claims 1-4, 6-20, 22, 23, 25-28, and 30. 

Applicant notes that "[t]he filing of a terminal disclaimer to obviate a rejection based on 

nonstatutory double patenting is not an admission of the propriety of the rejection [because] the 

filing of a terminal disclaimer simply serves the statutory function of removing the rejection of 

double patenting, and raises neither a presumption nor estoppels on the merits of the rejection" 

(MPEP §804.02.11, citations omitted). Hence, the terminal disclaimer included with this reply 

serves the statutory function of removing the double patenting rejection without raising a 

presumption or estoppels on the merits of the rejection. 

Rejections under 35 U.S.C. §102 

In the outstanding Office Action, claims 1-4, 6-7, 12-13, 17-20, 22-28, and 30 were rejected 

under 35 U.S.C. § 102(a)(l) as being anticipated by CN 106848381 to Hong et al. ("Hong"). 

Addressing now the rejection of claims 1-4, 6-7, 12-13, 17-20, 22-28, and 30 under 35 

U.S.C. § 102(a)(l) as being anticipated by Hong, this rejection is respectfully traversed. 

Independent claims 1, 13, and 22 have been amended to overcome the rejection under 35 U.S.C. 

§ 102(a)(l) by adding allowable subject matter from claims 5, 21, and 29, respectively, i.e. the 

weight percentage of the propyl propionate ("Z"): "5 wt% :S Z :S 20 wt% or 30 wt% :S Z :S 50 wt%". 

Also, claims 1, 13, and 22, have been amended to specify that dinitrile compound is one or more 

compounds selected from the group consisting of butanedinitrile, adiponitrile, ethylene glycol 

bis(2-cyanoethyl) ether, and 1,4-dicyano-2-butene, as disclosed, for example, at page 11, the 

paragraph starting at line 16 of the specification as filed and previously recited in claim 24. 
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Further, the electrolyte of claims 1, 13, and 22 further comprise a compound having a sulfur­

oxygen double bond. 

However, and as acknowledged in the outstanding Office Action, 1 Hong fails disclose an 

electrolyte having a weight percentage of propyl propionate as now claimed, i.e. 5 wt% :S Z :S 20 

wt% or 30 wt% :S Z :S 50 wt%. On the contrary, Hong explicitly teaches an amount between the 

two instantly claimed ranges, i.e. propyl propionate of 25% .2 In view of the above, the cited prior 

art fails to teach or suggest every feature recited in Applicant's claims, so that claims 1-4, 6-20, 

22, 23, 25-28, and 30 are believed to be patentably distinguishable over the cited prior art. 

Accordingly, Applicant respectfully traverses, and requests reconsideration of, the rejections based 

on Hong.3 

Rejections under 35 U.S.C. §103 

In the outstanding Office Action, claims 8-10 stand rejected under 35 U.S.C. § 103 as 

unpatentable over Hong as applied to claim 1, and further in view of U.S. Patent Application 

Publication No. 2017 /0324116, applied for by Ohashi. 

In the outstanding Office Action, claim 11 stands rejected under 35 U.S.C. § 103 as 

unpatentable over Hong as applied to claim 1, and further in view of U.S. Patent Application 

Publication No. 2017 /03173 85, applied for by Zhang et al. ("Zhang"). 

In the outstanding Office Action, claims 14-16 stand rejected under 35 U.S.C. § 103 as 

unpatentable over Hong as applied to claim 13, in view of Ohashi. 

Addressing now the rejection of claims 8-10 under 35 U.S.C. § 103 as unpatentable over 

Hong in view of Ohashi, the rejection of claim 11 under 35 U.S.C. § 103 as unpatentable over 

Hong in view of Zhang, and the rejection of claims 14-16 under 35 U.S.C. § 103 as unpatentable 

over Hong in view of Ohashi, these rejections are respectfully traversed. Independent claims 1 and 

13 have been amended to overcome the rejection under 35 U.S.C. § 103, as detailed above relative 

1 See outstanding Office Action at page 14, lines 8-19. 
2 See Hong, for example, in Table 3, embodiments 2, 18, and 25, in the English translation. 
3 See MPEP 2131: "A claim is anticipated only if each and every element as set forth in the claim is found, 

either expressly or inherently described, in a single prior art reference," (Citations omitted) (emphasis added). See 
also MPEP 2143.03: "All words in a claim must be considered in judging the patentability of that claim against the 
prior art." 
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Hong, however, fails to teach or suggest Applicant's claimed electrolyte as recited in 

independent claim 1 and the electrochemical device, which comprises and electrolyte, as recited 

in independent claim 13. In particular, and as acknowledged by the outstanding Office Action ,4 

Hong fails to teach or suggest the claimed weight percentage of propyl propionate: 5 wt% :S Z :S 

20 wt% or 30 wt% :S Z :S 50 wt%, and "[n]one of the other cited reference discloses a reason to 

adjust an electrolyte to comprise all of the compounds in the ranges as set forth in the instant 

claims." 

Therefore, even if the combination of Hong with Ohashi and/or Zhang is assumed to be 

proper, the combination fails to teach every element of the claimed invention. Specifically, the 

combination fails to teach the claimed weight percentage of propyl propionate: 5 wt% :S Z :S 20 

wt% or 30 wt% :S Z :S 50 wt%. Accordingly, Applicant respectfully traverses, and requests 

reconsideration of, this rejection based on these documents.5 

As a result, Applicant respectfully submits that independent claims 1 and 13 are patentable 

over Hong with Ohashi and/or Zhang. As claim 2-4 and 6-12 depend from independent claim 1, 

and claims 14-20 depend from independent claim 13, Applicant respectfully submits that claims 

2-4, 6-12, and 14-20 are likewise patentable over Hong with Ohashi and/or Zhang. 

Accordingly, for at least the reasons set forth above, Applicant respectfully requests that 

the § 103 rejections of claims 8-11 and 14-16 be withdrawn. 

4 See outstanding Office Action at page 14, lines 8-19. 
5 See MPEP 2142 stating, as one of the three "basic criteria [that] must be met" in order to establish a prima 

facie case of obviousness, that "the prior art reference (or references when combined) must teach or suggest all the 
claim limitations," (emphasis added). See also MPEP 2143.03: "All words in a claim must be considered in judging 
the patentability of that claim against the prior art." 
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CONCLUSION 

Consequently, in view of the present amendment and in light of the above discussion, the 

outstanding grounds of rejection are believed to have been overcome. The Application, as 

amended, is believed to be in condition of allowance. An early and favorable action to that effect 

is respectfully requested. 

Maier & Maier, PLLC 
345 South Patrick Street 
Alexandria, Virginia 22314 
(703) 740-8322 
Customer No. 62008 

TJM/mae/RAM/kcf 

Attachment: 
e-Terminal Disclaimer 

July 20, 2023 

Respectfully submitted, 

/Timothy J. Maier/ 
Timothy J. Maier 
Attorney of Record 
Reg. No. 51986 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
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process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
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Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 
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recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFSWeb2.1.18 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 87 of 449



~•.n:.tp,SH-;:ch,e:i, 
P'~i~!lll'fi? 
t:.• .. mts:,>~,n• 
~}M10ffkt", 

W~>;,c, ~}!rc,1~,~i 
dl'?t-t~..,ffi 

111111111111 111111111111111 lllll lllll lllll lllll 1111 !Ill 
Klunker !P 
Patemanwa!te ParlG mb8 
Desto,:ehesstraGe 68 
80796 Mlinchen 
ALLEMAGNE 

Mtm,,w,ce 

K94019--4hi 

Ewmpean Palen! Offi,-:e 
80298 MUNiCH 
GERMANY 

Questions about this communicatian ? 
Ccnlacl Custcrner Se:vice-s et 'crb ... «w.t:.po.orgloontaot 

21183432.0 - 1 ma I
Applica!,011 No/Patrrnt Ni>. 

;l:.pµ,l"cai:Vl>:oprle'.~;.,"-,----------------'--- ----------------! 
Ningde Amperex Techno!o..Jy Limited 

Communication 

The extended European search report is endosed. 

The extended European search report inc!udes, pursuant to Rule 62 EPO, the European search report 
(R. 61 EPC} or the partial European search repo~J declaration of no search (R 63 EPC) and the 
European search opinion. 

Copies of documents cited in the European search roport ar!o! attached. 

The foHowing have be;;,11 appmved: 

6a' Abstract 

D The Abstract was modified and the definitive text ts attached to this comimmication. 

The following figure{s) w!l! be published together with the abstract 2 

Refund of search fee 
lf applicable under Artlole 9 Ru!~~s f€:>!ating t,3 foes, a separate communication frorn the Re(:;,,.:!iYin11 &:clion 
on the rehmd of the seamh fo(~ will be :sen! later. 

Should }'PU wish to further prosecute this application in the exammation phas(l, your altEm,ion is drnwn to 
the provisions of Rule 70,i f.PC An hwita!.ion to respond to the extended European search rt~pott win t)e 

issued once the date of pwbi!cation of the European search report has been mentioned in the European 
Patent Bulietin (R. 69(1), R 70(2} EPC). 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 88 of 449



f:t:r'-':,i~,;h$s 
~&t~t~!a,,.!t 

~1,.r~;l-c~,,. 
~i;.t~r.t<.lttii::~ 

t>ffke ~~ra-p,~u: 
IJ~s br~'i'~h 

EUROPEAN SEARCH REPORT 

DOCUMENTS CONSIDERED TO BE RELEVANT 

Category Citafor: oi dom:11"-"'nl with indication, wher& ilppropriilti:3, Relevant 
Qf reievant r;a,is~agei, to ciaim 

y 

y 

y 

y 

US 2017/288268 A1 (KlM YUN-HEE [KR] ET AL) 1,3-15 
5 October 2017 (2017-10-05) 
* par, 90, tabse :, examp1e 1-2 * 

US 2017/018803 Al (WANG KEFEI 
19 January 2017 (2017-01-19) 

[CN] ET AL) 1,3-7. 
12-15 

* Paragraphs 26, 34; table 1, examp1e 17 * 

CN 106 816 633 A (UNIV JILIANG CHINA) 
9 June 2017 (2017-06-89) 
* par. 23-39 1 54 * 

,JP 2017 022108 A (STELLA CHEMHA CORP) 
26 January 2017 (2017-01-25) 
* par. 86 * 

8-10 

11 

The pre.~e.nt $:e:aroh repent bar~ besn drc1w:1 up for aH olaitns 

11------------Pk.:O)e 0f ~ar~~ 

Applica!!,:.n Numoo, 

EP 21 18 3432 

CLASSlF!CA TlON OF THE 
APPUCA T!ON (!PC) 

rnv. 
H01M10/0525 
HOlMlB/0567 

TECHNiCAL FIELDS 
SEARCHED (!PC) 

H01M 

§ Munich Bett10, Andrea 
0 
s 
"' ,, CATE(lo;W OF CITED DOCUMENTS 

! X : p:arti~uklrty r<:.!&¥unt if mKt)n 3fone 
~ V parti(;Ulsri}I rnk~va:~t ff ea:mt:,,ned with Nancth❖..-
~ oo~~mant ,;.;Q· th<$ 14-am~ Q-&ts-gcry 

1 : th-f.Of)'" er pr.n!:-iµls:: unds:::-!y;ng t~R- tr.v*nticn 
E : "Cfirhe~ pA'Mn1. ek;c?.mi:cmi, but pu~i;s:-.~d rm; o!' 

afl~r th& fi!:ng d~te 
0, d<>comant ~i««J in th<> "!-,1)!lccllon 
L . doo~:m,e,:-;.t dt~d iur ntf1er rna~fJm> 

~~ A , t.ar;;tmu~gk>sl ,b&~round 
,._. 0: :wn•wntt~ri dl':-clc~u1~ & • ~rnb~r ~ th~ S;&mG pmantfarn:1)", e:un&"o:'.)cndmg t P' . h;t~rm~ditit~ doowm~rit du~ume-m i 
GJ 1.......--------------------------------------............. ,..,. .. _.,.,.. ....... J 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 89 of 449



0) 

~ 
::; 

ANNEX TO THE EUROPE.AN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO, EP 21 18 3432 

H,is anr~J( !is\s \he pil!mrt fami!y mernb<o:1.': re;atir:g k> lhe ,'-'l!ent ,J<.x;umen!s ,,if.'-'d ir: (ii<, a.lxwe•m,;r:\io,11,d E,;r,,,-,.,an sea.mh r,;~x>rt. 
The m,-;rnb<,•1.': a.rs ;;s; r,ont,.;ir;,;d :11 the E,m);)ea.n P;,\.>n\ O!fit--,; EDP file on 
The E<.Jropean Patent Offi~.e is in no wa.y li;,;.b!,. lo; these particular-$ which a.re m;;re!y giv,a;n for the purp::,s;; cf information. 

Patent doot}tn*nt 
()!tscl in s,,arch repotl 

US 2017288268 Al 

us 2017018803 

CN 106816633 

Al 

• M 

JP 2017022108 A 

05-10-2017 

19-01-2017 

09-06-2017 

Patent l<'lcmi!y 
memb>:·r(s} 

KR 20170114389 A 
KR 20210106961 A 
KR 20210106%2 A 
US 2017288268 Al 

CN 
us 

NONE 

106356561 A 
2017018803 Al 

26-01-2017 JP 2017022108 A 
KR 20180026462 A 
WO ::::017006977 Al 

24-09-2021 

Publication 
date 

16-10-2017 
31~08-2021 
31-08-2021 
05-10-2017 

25-01-2017 
19-01-2017 

26-01-2017 
12~03-2018 
12-01-2017 

~ 0-------------------------
b Fer mom J,,!ails; omcu! this !lnnex . s,;e Oifid,,l Js>mnr,l ,:;f lr!e fa,.-op;,a:1 Pr;te:1\ Oilice; Ne;. 12/82 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 90 of 449



Information on Search Strategy • PIiot i}na .. ~ (t\ee o,i 201:s, ABS) 
l_"h~ ~rP¥ t.1 h;forJ:1&~k:r1 cuntB!n~d ;n :.:~IS sh~&t m&y ch&ng❖ d:.:drts ths }Jaot fur irnprcvKlg 
i~~(:; WSS-tlJ1YH.¾l,'5! Of this r!~',\' ~?VI❖~, 

TITLE: ELECTROLYTE AND ELECTROCHEMICAL DEVICE 
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EXAMINER: Bettfo, Andrea 
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CLASS I FI CATION SYMBOLS DEFINING EXTENT OF THE SEARCH: 

I PC: 
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FI/F-TERMS: 

KE¥i)10RDS OH OTHEH HEMENTS FEATURING THE INVENTION: 

EP 21 18 3432 

An electrolyte, comprising a dinitr11e compound, a trhrltri1e compound, and 
propyl propionate. wherein, based on the total weight of the electrolyte, the 

weight percentage of the dinitrile compound is X and the weight percentage of 

the trinitrile compound s Y. where X and Y meet the conditions represented by 
forrnu1a (1) and Fonm/la 2): 
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Datum 

Date 

,11at, 
Sheet 1 
F,,uilie 

An1;,.,ld,,- Mr· 
Apr~ication No: 
D,,mar.de n": 

The examination is being carried out on the following application documents 

Description, Pages 

1-51 

Claims, Numbers 

1-15 

Drawings, Sheets 

1/3-3/3 

as origina!iy fiied 

as originally filed 

as originally filed 

21 183 432,G 

Reference is made to the foHowlng documents; the numbering will be adhered to in the 
rest of the procedure. 

Di us 20i 7/2m1268 A 1 (KIM YUN·HEE [KR] ET AL} 5 October 2017 
(2017-. ·j 0-05} 

D2 US 20i7/0H3803 Ai (WANG KEFEl [CNJ ET AL) 19 Januwy 2017 
(2017-01·19) 

D3 CN 106 816 633 A (UNIV ,HUANG CHINA} 9 June 2017 (2017-06·09} 

04 JP 2017 022"108 A (STELLA CHEMIF,,\ CORP) 26 January 2017 
(2017-0i-26) 

Art. 84 EPC 

From the wording of the fast paragraph of present claim 14 it ls understood that tile 
e!eetrochemica! device may comprise either a singie-s;ded coating, or a double-sided 
coating or a combination thereof; it fol!ovvs howevE.ir from thi.-1 wording of the iast 
paragraph of claim 14 that there is a relationship between the compaction densities of 
the sing!e-sided and double-sided coatings, Le. the single-sided coating and tile double­
sided coatings must both be present. This results in a contradiction which renders lhe 
subject rr1atter of claim ·14 unclear in the sense of Art 84 EPC. 

E?O Form 1703 0·1 .8HFtl 
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D<1!t:m 
Date cf Form 1507 
Dats: 

Art. 54 EPC and Art 56 EPC 

81a,ti 
Sheet 2 
Feul!it1 

An,1-iekie-Nr: 
APi,.:!icatior. Ne: 21 183 432.0 
Demands n°: 

Di (par. 90. table 1, example 1-2} represents the closest prior art and discloses a 
lithium ion secondmy battery wherein the eh.0;ctrol:{te comprises propy! propionate 
(40%,and 60<fo respectively), i % succinonitri!e, 2% 1,3,6-haxaneinitri!e, 20% ethylene 
ca.rbonate, and either 1 0-%, or 20% propylene carbonate. 

D 1 does not disclose any cyc!lc carbonate ester having a carbon-carbon double bond, 
fluorinated chain carbonate ester, fluorinated cyclic carbonate ester, nor any cornpound 
having a sulfur-oxygen double bond. 

Thus the subject matter of present daims 1 ~ 15 is therefore novei novel. 

The objective technical problem underlying the subject matter of present claims -i, 3-i 5 
claims is the provision or alternative electrolyte for lithium ion secondary batteries. 

02 {Paragraphs 26, 34; table 1, example i 7) dlscloses a lithium ion secondary battery 
wherein the electrolyte comprlses 1 ~1,, .. 1,3,6--!1exanetrinltri!e, 1 % 3,3·· 
bis(cyarmmethy!)g!utaronitrHe; the e!ectrn!yte solvent may comprise gamma­
butyro!actone. Thus the subject matter of present clalms 1, 3--7, i 2--15 is not inventive in 
the sense of Art 56 EPC over the combined teaching of Di and 02. 

03 (par, 23-39, 54} discloses the use of f!uoroethers ln the electrolytes of lithium ion 
secondary batteries; the fluoroether HCF2CF20CH~tCf ,!CF~iH (TFEOTFP} is mentioned 

Thus the subject matter of daims 8· ·j O is not inventive in view of the combined 
teachings of Di, 02, and D3. 

04 (par. 86) discloses the use of cyclic phosphonic anhydrides in e!ectro!yte solutions 
for lithium ion secondary batteries. 

Thus the subject matter of present daim i 1 is not inventive in view of the combined 
teachings of 01, 02 and D4. 

The passage on page 40, lines i 1-13 ()f the present application teaches that when Y/Z 
is within the range of 0.01-0.3, a better inhibition elfect on tt1e !ncrease in DC Internal 
resistance is achieved. As said ef1ect is not even suggested by Hie prior art, the subject 
matter oi present claim 2 is inventive in the sense of Art. 56 EPC. 

Further remarks 

The c!aim-lH,e clauses of pages 47-5·1 need to be deleted (GL F IV 4.4); the wording 
"spirit of the invention" (page 46, Hne 13) needs to be deleted. 

EPO F=crrn 1708 er: .91TRI 
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D;;;twm 

Da,e cf Ferm 1507 Sheet 3 
D;;te 

Arnr.eide-N:: 
Appi:catk,n No~ 
DGrnandt: n°: 

21 183 4:32.0 

To meet the requirements of Rule 42{'1 )(b) EPC, Di should be identified in the 
description and the relevant background ait disclosed therein should be br1efly 
discussed. 

The applicant is invited to file a new (independent) daim which takes account of the 
above comrnents. 

in order to comply wlth the requirements of Rule 137(4) EPC, the applicant should 
clearly identify the amendments made, irrespective of whether they concern 
amendments by addition, rep!acernent or deletion, and indicate the passages ot the 
app!!cat!on as Wed on which these amendments are based (see Guidelines H Ill, 2. i }, 

U the applicant considers it appropriate, these indications could be subrnitted in 
handwritten form on a copy of the relevant parts of the appllcation as filed or In 
documents. with tracked changes, 

When fiHng amended claims the applicant should at the same time bring the description 
into conformity with the amended clalms, Care should be taken during revision, 
especially of the introductory porUon and of any statements of problem or advantage, 
not to add subject-matter which extends beyond tr1e content of the application as 
originally med (Article 123(2) EPC), 
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JI'/ 717El' "'--{,+nl·i '" 1--t"·s;;:1' ,L,{·1',,~·····•1···,1~"--'' •• , r ,,~Jv:--r·•. ''l EB "_::J;'.:' !c£tti---hl' ~ H-' ?v J j~-;'.JEi}\..1><-}:f , '9~ uilif1rJ [fH1L,7S, i:C ;>'' W PJ ti fa m!Jf[tJfrl m.df 11:1 x1rJ ~i;;Jf .,L, 3{h~' :1:!jtn1QJ o 

[ oo 2 7J ',t Jftv: fJU l 

[0028] 
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[0029] 

[0031] 

[0032] 

[0033] 

[0034] 

3_/s m 

1. 6 g/ crn 3. ff'._ -WH~:¥~ fYJ r,. fl iJ 60 J.l m, ftrE~ lH4 if J )'¥: !i ;lg 7 0 µ m ; JJ ~' -WH& A n5'/ r~ ~, ~1f'.1rU§ r2. 
'fl~1fiTI1A}}"i", ~ fH'f·#F~, rtrLi\t4t-t':f=Jrff /'£!J f r:tJJtb," 
[0035] ~,i;JJ(ly; fy~ 5 

[0036] 

:5HJJ:~;J¥4·, fflrJ fix rt, Hktl,U\- : ilHt-l l00T fsbi"!UlJ1;. H~.Eti ,p;zt;:k J1·, !E 15iHt4 flJ H~ 3tt?~~ El /,1 3. 5g/ 

cm3, :f!it&ttY-HJJ.lli't*f!ir17 L 5g/cm3, rr=:t&tty:~g~ ~11t7J 65 µ m, J;H&t:t:¥+s11~-/t17 70 ll m; 

x-1 r_g1z~t~Yr·nfq)ftq!~¥11~J8f'?. 'ilif~, !ff;-3J~eft~, '$JFit:.ttttillWE f r_g to~~ o 

[0037] 

[0038] i±P1!l 7'J 50 ll m t/J:l)iI/}1\tffff:r:fltlG(J~ 17;] #{ilWfttr~!i11J {;~)it (:j<J v½ (1l} 1}¥,rJ~:f'fi iEt~H'f4 
tll5jk&M;\;;J., "ffilJnxEf!.t~k&Jt ;*,l+j l50T rtJ:m.EK/} q!mfltH, IEt~HN0<1JI* 1£'Ji)J 4. lg/ 

v-l- fl,1-'-V.-+V.- ~LIJ"1c:,''2c d, J,,J if·):, •• .._ J,,"' _0/Loh·tt_ ,§' /,, ,&L ~1] ;H,· ',l,,I d-'.*•14· (,,n ·g:r-,. d,1 :ofJ 
A'j -f_,,ttX '!lX../7 -~ {:j, '--l:.1.,Hlr,f'Y(/ p ::.:i:. t~::)r. ~ :X- :=_=_, /!''D~t\:, r:=s~ny,,._* ±'t..'..L F-'tf ~ 1-f_, f:J_, (I 

[0039] x1 br,Wl! 1 

[0040] 

[0041] 

[0042J frJ1¥:ntJJ t211 m tr~V~Z,Jrt:f.;fLfr~i;stl~!ft'JV33[llJ5HlJi:fr~~!Et&*t14ll!fr::.t&t:t;¥:+, nim 
1:8.t&fw;)t :~Utl 150T st*fUlJt fE. r.htli/JjJ1·, IEt:SH/WlrtJ ff:.'¾1£'/JU0 4. 1 cm', fJd,&t,t'-f<:HtJ 
LE~9:1't' Ji i; l. 7 g/ cm', iEt&,t/t ;M fTb r:1· 11r)\J 50 P. m, j'l, 1t&t1fltT'J !¥-fl i; ;j;j F m :x,t 1f1t&I~)tl1Jlt 
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[0043] 

[0044] 

[0045] 

:3. 0g/ crn3
, Jr::.t&t;f'M (1"J Jf :,t ·,,t )±t-3/;J 1. 2g/ crn3

, tEt&tt'M (iJ !'J)±t -3/;J 100 It rn, j;·itJU,t;)r+ l'i'JRf.Jl17 
115 1, m ; x']" 4. W. ,~#)~ UJi~t-'i~ lg m+ if~ )f· Slf1 f, @,'t1f' 'ffiiJnx 4. fit, 0 

[0047] 

[0048] 

,!-<-1--•B'•b,nflj ,J' 
' --, - !:':st_,_ w, [0049] 

[0050] ::!~L0~trm1:1u 1··6 :~t±:t~. li-'5 $}W)f!Uj· lt1>'U 1 ··5 tf {if f $jti}Jj ~ },J S l ··S6, Dl ··D5, i'E 
I* {ff JE Yi t& M *+ J§ t!TI ~ : 11ffi'f J4· ft½ ¥t: ffi1 , tT "ill t1"1· 6ri, rlf:E J8 11ffi'i A TI' Tc Ntz f~ ; :Jt ~. fig L\l 180" 1/J 
-fc& 1$f -j,'f". fw ~ ~;;:;: 1 L'). 1Vr ,-r-;-1•• , 3:fr fHI tf1 Yf!j f.fLI ~ fjt\: 1'1• (J<f f1

1
i,;, Y?i, ,,,t,. yr,L1, 0 iii 11 ;3+ 1f1 Yfjj r:1,''J, lfi f,!f f'i r: l 1 nr· -i,tt- :1··1-•· 1 0 J-~j/~;:,,,. ...... L.-A -✓ ~'! - ,,1-..J--, J.rtHr C.,), __ .,~· ,,.f-,~/ , .,}J_n.1,---i:-i IH,,..,~ ,v.~ v--\ G, ... 1~. 10 ,_-'¼..•, I(_...,. - • vv ,l...:~ -

lX ff, ]j5f. Ft!,, tfFft1ii ~. itti. ~~; ~}~f mt J\- 81 tfr·if ,i,; I](,, ft rJ~ WU ti~ it* Jm ~ 1 jiff ;j~" 

[0051] !/x: 1 S1 S6 *tttlJJr~1ffgYb'.~;f!i Dl D:1 rnir*1+rg}{H't-.ltHJe:im~tiJti% 
[0052] 

$1 o o O 99.9'% JG 155 
S2 0 0 0 99.9'>.<, JG 155 
S3 0 0 0 99.9'% Je, 155 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

$4 0 0 0 99.9°1.; f,-_, 155 

ss D O O 99.9''.I.) }t 143 
Sii O O O !CHY% ;ft, 155 

Dl 0 0 ]00'% 99% 3.63 
D2 100% 98% 60% 

D3 10% 432 

D4 [) 0 60% 245 
D5 0 30% 70%, ns 

[0053] 

Jlt~kc :l!:t:ftJ}~\J'f li'.-E5 ,~,t l:tWtl 11H ti:, ±'Jt'i5'.ff1JT:Et~ 1 ]\m:w1 ~kj, t1&~~ ffr~ittJI1, Ffi'flE 1'11~ l~, 
tJ" ss ,SC-i !r}§,jJ1"X T $, f&HJ4J4' JE J:'&;i!tfO ey.J!f_(:fJt& !1R, -~ti $,;'tti. (:fJ:&JWtt r§~J:.'.g !r:H, t~ rifj tE 
l? ,'f:rj/,-t}1\r ;'{1?j. it] ,+J 'm•i,, I yf, -1"'; fJl~ M· &:s fl'!' c;j;. ,1·/_<: di '1~tb fl iiT ;'I' ~J l'l] . 'J_.__,m ;.,./_..,¼,,-.., '--->!---•--f~-1 !-..f:f~i::P_,,~U....':..:1..::.LU1_,.....,_,,.C'--t_, W _ _,./...._HJ !----l._.v 

[0054 J ~~: S l -S6 ;~J'Hffl /ii; $}-fu 1-ij D l 1fll tA\ f El:J1r1.>tJ-l:t::'.& f 1li'. , D l ttft f~1i f $JitJ,Z.t:i~i tE ff!. .f& 
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[0055] 

[0057] 

n1t1, !±\ Jf1~J£ i~t<'. ffJ tfr t.ill. f JJU!i. " 
[ 0058] tR-!J1J l. j£ i!.Z Fl~ t~ 801*0 .~ ;f~l t!z tf ' :l .'&. r!q ;-SFf 1m ~tn ±rt 80 H: * A 13~ if DJ t.Z /~1 Jjf j.: }Jfil}T 

.c{itl:1:r' ia 3 Rt 3t.T)¥rl fit i:1:11: ,, [El .Jt, ;,t( ii P!j J{'- 1~ Hu 13~t+-_L 1m ,~ )J~ ;f;!I :!% :H~ R1 J{ {;t:~,J; Jroftr :~t, :H ;ct;: 
~9:. Hj:} ~t~j .ift;,ftfJ,z:friJttt. tt'.S: 3 $.A:;¢:}x_Fl)] (:j<Jt~lLl~.'RtY.J1:5lHl1 f[[!:\J ~ 0 Jlt5~' }? {~:~L~ s,g 11

; 

11111V+l T •1tt:,'j:-#'.,r~ tfJ7fs:it~·' ff::JjA' 1tt:;;fti{i H.t1::)b T /Tff iS1~ [1J3' )f-~f:i1 ;f:'fa:. H,'1~it:J r& fff1r[£[[tu 0 
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;)! 1T !tfil ff 0 

? . 1m tj~ t~fLl ~. :sR l Y!11·:izUtJ t~. !if\ 

=i . t~ t~ tx: ;f:U if~ i: J Jiff if (f1 till !'~\I 
Jt·'.l"sLLf o 

11. -HHtHx.liJ 1N )}t3 }Vr:~ fi0 till;~ ; ~ yfu EU,· ftU ~ }j it, ~ *HiE tE T : ~fy J~11£ffiJfJ ff 1J /AJ& 
r, ,J. ,7.H [$] NJ ,~1 ;Ei':. ··r~J( ,?',: !'{,-\;',\ f'gt. ,i:ifr·•.'y!'• rn tg l'0 F\-"lU{ ',t~,,;,,·::;ltr4;i 1 'ir.;~ I 7r.::g /c·m: 3 ,l'.t)Jt)J ~,· p~: ';J:r,,,, 

.-, _.1........._H, t,,..,.,__, -t' ___ ,j_,~+-.,..:t.,._@ F!,,, ,_.e __ /.._,'jj-_,..,___1/,....,___,, ~ __ ;,,;;.,t__._.,.""-,,.J...,l- ,l.l/ Ln,ll.._1 - .ot_l_L,j'-..,j'-..) /_j~_ ...... -...t_f 

ft!;' 'l,1') 00~~11 2('o· / ··-m3 frfrJ'.-!'-:Jc_'[:', ;'''1· f~ :c'w_n:: ,.; • i.¢[( fJ'.:,: !-[· q~ !'1· .-:i:c'.'J(.n:: ,tr-, i.¢:' f_!'.:f .j:f\J· f•r.;o,c· --✓ QG;; _.....__,,._"J"-"• ±. 1DI L,! ,1,,: ~'!/\,. /-u:-~l...,, __ !~.~u-.:,__..,._~- ... J'l(!,..,,1 . ./"":-~l...,,,._!~.~u-.:;.X"'/~ u/J CJ,·._,0 
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[0001J 

[0003] 

~*~~~$*ffl~~M~~~~~~M~~~.m*~fi~+~~~*m~AM~.~ 
b~f 1=1J N1 JHf~ J:iJ& Yr J✓,'] g 'tf fil i1 ~ ;g ffJ _ff mu t..l t~i~i lttP&~ _11" 
[00"4' ,.,fl~ -z b ' ' ft' ,i, J' '' -- -• l+· ,,-. _,.,-,' '· ~ ~L '-) '-f: •)' J 'jf, '6- -kc 'H j---• ·' [ I' 'V r\' .,J± -,:;_i '' ,u J t~E /£J r lt!JLtij r1J rff' J'.e: __ :L:'.'., ttit ft '.f.:,('.~_ 1f;, /t:_,3b : •1Jl :,g_ , ;,;J, 11:I --/ht,;h'., ft\ 1T, :.z-t~fft, ~ 1iL, 1£ 

H~, mi 'a., fwfE fr:t1s:, lcrdflt l{t"t1f. r: !f" ft r]1 ttJ-t.T.J-y•;.E?::fHA· J11filfrJ m. ~Jf W, ·fi:z1dl~frj#; 
_:l1c; T, [¥; ; 0 F,;l- ~_t_t, r., T 1-'Z,-: z' fff:.· ' cb,J,' 7:1 tF.t. I 1; ','['. +rL 'S}'. tirli -Tf1r: p;l· ;l,;t,; ,·,1~; -Ir; T [¥; ';;': ""'1·_,, P,-·'.-J ,_J )✓A,]_ 1(1'+, J:';~ ~-t,rr-l ~. •rz+,: r__. _____ ,,..J'.,-.__.,~- !)·~~, --L•/--,. :--1--.. j___j__j,,A1 ✓u,~_:.:,;;,.lj~ ___ ,._,~-/1.----L· ~ l~j ,'-, / .. f\,,q--! _____ ,/__, /uiJ,X-!_.,__..,U~----P ... <=1 H l--, ,_ 

jL 

[0005] 

[0006] 

') 
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J't· ;~1c.:t¥ .. ~lt~ J't· 2Jlt J't· 'JJ.nr~ tl! ilirt~':£tt&t¥~:'.fxJ'1¥ 'fllJ5'}H* F81~ l'.!J flb4lfJkLk)JJ:1:J#-nHi!.flt. 
Ji; qJ t: -5~t~ 1=1i· J·. 11'i1-ru J: t- ffi ·:t@rt r:,~ t3.H , ilf-t 1r£ f~ /~- ¥ift~sJ i'& µ, ~k; th ri~rr ,~·,grBf· ftt Vil 
tm ' rt1 JJL $, iit3,t& Jt ft":J-%1~ §i] (fJ $, t/i 1f ;t~ + '.{f fl HI JJt1. ltJi· )t , M K $, ~t~ {t 1T:! ;.# pjJ 0 

[0008] U1 ••• l},;}:lt_' hr J£.t&h K.E4}'. L{f1m ffj K/Jt)~il•t.e;:,t:',~t&.Jt Ktl 'fh.~fi~J\' K)~ li{ f8]7})'9 
') l,JJ fjlt? t{~ 1:i r. ,m ,ct 1'◊ %'\'? r;~ riV? l,JJ 1 ·J !· p(J ;J;r1, l 1,· K· ftr [ l !'1 fj it ,m ,c;+ x~ IAi if!,; rr: rr: .h rr: ·A' -fr:ti ',l~ !Ai wt_ ............ V<,:.;,_,t ........ ~ ........ __l__._ !) .A!!l..A-!..- _.:t.,...5::"':"l.;,_,it .. --... ... ::,•'-(._,/t .. --.... ~ ..... , _____L___._ :-!._, i!?X...) ..,. ...... 1_X... --~•, ,1 o .A!!l..A.1. , , -.J ... r.-~~}_l~}_l~ ,, -.1 }_l~ .... ~ J ,,"._/j o -.J 

~~A~~~lli~W&,~~~m~~T~~~ffl~~$-lli~~&mAW~~Mtt~. 
'fJ. ~J th r~ l*Jr f· ffJ i'6J ~ o 

[0009] 

[0010] 

$. i1il;f1l 0f,~f f[J(I& fr2 7 $. illifl)H~~5~ft ~ w:, If'.,tW-: rit)c.: Tl . 75 g/ crn'mLlf\}ff(J $. iih1/~1tzfffLl1& 
1tI :I' rJ B'J 1t1 iD?i 1if .:,f~ # , Jlt&J\- Jf: ~i~Z ?rt, ti !2 , V1 fi5dl tHJ & rnFF -'f J) 'le;_ It~ n §frti't ~ f:YL Zz o rlJl.z t~ 
,,.L r'~r 1=·t; ';J~,~~ H\ ;l;p~ Ffr;:'J;~ /J1 1 ;1{1 t'b. ;¥,(!, ~f-,fll~M71 rtr ,&J¼ HJ ·j"±.f'j{j JJ; ·~t~t;, flJ'i'r'if"fJJ . 1'ifi[ f;i; LJ:: tr~t}~ ,:. f'J{j w. +hr. ri I J -- _, -- .,, t..Li lx'T., .. 11-.' . [J .. !-l ... !-i_-_•~ ,)X.'' ! 1-L ,, ,I ,lj..._ ~ J-:P. _)I.._ ± .. ,-- _._;;-..... tl...t , ___ -1~ --- ' ... _:,,,..W - -~ ,,X ,,)(/1 .. !--t_-_•j. 1t:DZ 

[0011] 

~;/;'; 6-;J 1/;;1 it,]. rr Jt 'J···,'c'; f\','t~1"'ts f~';i/x.1r 1+ [X @/Jr, T14- ;/1; i't1 l;f,[~1. 'i'l·J':f.'i t;{rl1i, 1f· rkl !~] 1:j(,:; !·1'--12~ w 1-1· ~ -../!---- _ !:=.:l.l,, ,1_,,_1:~_r., 1--1,_... ....... r / i :--~i:,,,,,.......,._-. -·u_~-~ . ___ _..,_. 1 __ J. .~ /\Ap,,,,,, •--r~L-'-'L;i; o 

[ 0 0 12 J is: ,'.le,_'· 8/f 0
_; • ;!;di f1\} irn Ni fi';'f_ 11{ !ilk ;!;);1 J'.f~ ··1 • :-;J;: H i'J{j ·rt;! fir, R, 11V [fl . _ lcj, ;tr in] i:::- ~J~l :;tr t~ //J ljfl . . 

,,,.::p.,_,,,.,.,_,_ •11/'-:_____._______..ltf!l.: L.i..i,l-T-f,1,-".--.__----~,,,,,...,,~ ... ... ~ 1 .............. , ____ ,f!~-}==:.., .. /'~ 1·!- .. ' l~..1..i.i..l..,'/'-/K~ 

·ffr, • • , 1r~ 1'~1 $, iill t& Jt ~Yl 'li , fvi r f· W lW. lfJi" Jt ., 1t i;t ffJJ ~- f~ ¥Ll ['f,J $, ¥t!I t& Jt H (:r r'jfL • J± ?t 11f 
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i l!:'..' '/ .,L .. 7r ,,:J\. :_ _ _,. ;~T-i -"·· \.., .•. JJ t1-:J j ra:r 1_1 /_j~ M ' : , .J I /r•, ~il. ~--'-• ,->,J (-t_•. i l!:'..TT M /lJ r<..- ~~ 'J ~t.•1 rl.. ::J" !--1.: 11L rJ 

[0005] 

L ooo6J t'Ei=iz ffj tfJ Y1 ·JJffif, 7Js: iz 8Jj Ytf:Jt 7· ·l•f,fill r1l% .=:p ft!, iili , Jt ~At: 1r JJ\ft!, :11?;;,f?i: JEt~ 
/~ : fft t& l~ : k~-Z .. & ~Mi Wr YL~ , ~Mi Wr 11: 1tJi l~ t-(1 fft 1tJi l~ o Nr 11-q ~ * Et!,~~ ift:t:rrr{ tik 1( 'lx: nt; • /rnrf fiJr it 

[0007] 

i 0008] J(_'}.~ ff~ ;'f~, Jt=. ,f< ffl 1\i{,'_yJli ifi:Hrlt ,:ir ili -;t";i:]3-,),f;·•f'i: !;.hlc:I (1··· t-,··1• 1±1 !=ii:~ p{j f~i \r?? ••.4: ;il)J=,';;;j·c=il:: 1,1( EE! if[r. 
- /~t ,,_...,~-Y-...•Ll.J .. /.J' L..!),,fd:x..pu-,,_Y!-:_..X..~-=!-LL:/A1'1------!,--L-l!·],'F7, ·P bJ--- 1·,-,.·1,l:.>/'•.:.~!=t:.<1..,_,, ,, -n j\... GffJr 

~~~m~oo~~%m,&~~$ffi~#~e~~$~~¢.~~tt~. 
[0009] 

J!.1*~ M@JJ:it 
[ 001 o J ~ mi fi',fwig'. fJJj tltrm ;1:~if i1.r1 f¥.11~::* 1~ i¥¥ff/k4'm·~ .f 1~ if±l. o 

c o o 1 ·1 J ~- Jc l5t rtrj tR t\l} * tl. ~1Jj JfJ •••• II mr rr1 ~ ~ ;~'( tt1 m1 11:t . TT m J:r1J : =1 r 7J<. 1f tfl iff iu : till tR : t..l Il 
¥¥;JP:i1J O }:ifi:i.£1~ UQ :iWelJb: li~ @?tf~Fl¼H-L·&r+m; ~) i~•Et1f·Ftf!~ tittsj ~HfHtfdm 0 

r 0012 J -~, ... ;l:f;; l:fi!. .*( ,_;;; W1 ·:m£ .. ·/1 rm ,;;:;.'c~ ri~1 Jr:=. 1'( d, ¥f.,)f:i.i cp . J;;';l;f;illfri JT,j!fl 1· L, ·"r·).'}j/1' f;T :t;= iF. ,t,l7,,).f'-1 'l·11

·}'J·/~,_;1. - _t~'!v,1/n,!➔ - /_x. .. ,..'7~-•" /v l!ill)i,,.~~I J -1, ;J-...l---bfii1 l .X...' 'µ,:,·~t~ ,/l)~=l! --L --• t-~ s$ •-•-•. ',(>(1~- !,']1/j T1 
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11¥, 1l rn, f~Jt1:r~tRJ0~i1 f.fr-~t±5J :~1, 1'KtirHni,ixr:1~1il1t J51t-r1·1 RtHAtJ11::.~~>:1J& ~,, FHFhfu¥'H::tffifr 
't:h , it! r.-t TE' ft ii1, .tf " 
[0013] 

[0014] 

en 
[0015] 

~,R ,,·:;'l'. ,kz, pT ~,,l ••.. r',, ·fk,• t."1# ,It,:. ,f,,7-. +, "'.;,,t ,"'.'.' ,EZ, rr, .t;'.,: ,f:7-. ,+, 6(-J ,(:J: i{',' . ;fch 
..-~ly ~l~j_. H_J ,;;_ !=-=l _t::t ....:1./:J .. /_T.' ~X..... -t..!...-1½>,_,/-._~~ ~J./1'11/.J/~T. t ~ - - _,J~'> 

11 ~ C 

[00-16] 1it~:ti::$:'il. fifj ~1~ )j[ill fif? 3&8~ 1f"i1\.$, (flt~ f'!1, R1 ,R2, R:1 P]' ;5 §1 Ml 1
1.JitI½t § ~tf~J5/ :Y,. 

c 001 ?J 1:f::t[tt::$:;1 ~ij 1~~- -Ji mi ,;r:&r:i~~r/}Jt11vnw 1t1 ,RJ J\2, R:3 0J ti Pl" 
[ 00'18] 7±'·;1-!cl :tjjc .•c"S: '{,~· EJ_R ·i'2i . ·,·\ '[I'']. r;,,r·.;.f;; [Kl -c!t ,1/< ,±, 'f'fi.·~.•f';ij rt, fir1·•:.t:,' '"f:'}},; 2/T ,j)·· J;,.,;j:J,71 rjJ' ;!;\:: 8 =· ·1Ki Jl 
-- 1- r,.x, J,;~J + /A. jj _,;,:'-' . --.1 1 r. •"--'-• -1 ~i -i, - ¾. 1-t-~1 )U; 1 ,,.._ , 11, x~_'... l::i_x , ,---, , ,.__,. t:l ,(J ... v_~ t-·--J ~ ~ __ L 

f~ ITgz Tfl

1H , :: EJJ ¥ rrJlt lNJrrf @+ , ·••~ z., JI f./1,f. mUf m t::t&. ~ lit llH~ ITgz T,HH 1t1 8"0 ••••• f* w: TL-¥* o xt J-1Z T 
.,. .. ,, I' 1 • '·/ n' 'r1r--,1 '\.,,nrl' 1 -----r:;t.1: F'·j++ ··• ++ ·'+++ 
[ill l:rJ :r~ \ l ) '~ (i) . , ;,•..; Lji , R1, R2, R0:iff1 riJ , )J :hG 7~ iE I,:,) t'>, f ~, L 0. ,)t;:~" 

[0019] 

) 
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[ 002·1] 

[ 0023] l'E Hit\li :t.:.'fe:. AJj % • lf Lill hi;~ ffj ~~ ?X Cf!. /J}If.;,'il{ 1ti 'A1 r1J 3'ili 8 iiKf~ ~ tz f:11 ·~· 5 ffj \JI: K~ 
¥.oA2 !~JJz'.[l [] Mttfr£ ffiTJ] -- ;)It] ilfit"t~o A:, pJ ).?_Y, S lT, Mt Hit f ~Y:7'J i r-,5R(}t!E:fffif}~i£~/~ fit7'.J6 
---1 o s{j * ~ o A4 PJ it R H , r~JU# fJt Y~ 1 --~ s a:1 :J;;; ~: 1$;@tc~ r ~t 'Js 6 r-~ 1 o EY'.i 3/f ~ " J:ifr it ,w-;;;: ~ Y1 

[ 0024] {f::f[ tIE}:zi';:Y}J:. fj,fj ttf ·}f Tio}Vr:!2t'. fi] 1~ JJ(l{'.1, MI ii~ it,' 9rif &tB·"i"t'ffi:fPt@fi] -=Hl1fft fttMwJ 
~ ,~(~-t~J\fe; tI] o 

[ 0025 J ITH~ Mt:{( :a. ~lj % · .. )TOO h'd~S{j 'j!'JJ( E.g t¥if!i Cf , Ffr:t~ ~3' 1\ ;r; 'tfilflititS{j JfHti'.ttmPJ 
;iz'.[lLJ 1 ,4---=ji{~--2--T;km, 1, 6--=J~Z~--<3--c;~?tt:J&l, 4--=.<it¥.·-·2, 3---=l}J ~--2--T;kmrfl ITT~ 
tr11 fiv ;·1 Jrii. 

0 
N J\1f t1t·1· A{1, .:i:' f ( /~ ) ~- I •11 •11 " : T ...-:::--.. ,. _. ,r , ,•. 'J . . ~ 1 - H u -, . .i. \ 'J _. \ _ 

[0026] 

IH3 

Ne"' _,...,..c% ,,., .. CH :L. 
'-'1, ,.../!' -....._:,;,- '~ 

AH/ -~ 'A~I 
\., 'i ,._,,. \.,• l ~ -~ ! 

bH3 

[0027] ~1J tmfWifITT1~1J($,fu¥Hl rt,, J}rit 
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tt ·rJf - 1')L' ,t t11J . G.fr-l:t ,i/lf,illi{J ;FT, ,J~T/tAr-,·1 Mti' -fr.±. -_,1[, .1!<' ,b ffft~ ,';~J,,· 1h t'J,(1 JrW ,c,cl ·;cJ· /Tj,. --0)-- fi1· ;J[j' r:t,J 6(; l:: r~E[ pf We 1'1 !·-•~Juv / ~~~·l!:1,/~,~i--:/Tq.,..-,... 'I,........!~ -- -J:,,..1_L ( ,_,..,.~iT; il/,.!l-l'J,J,..:..±:'...-,--1/J P~1-l,---1-=-1- ----' l\,l-~J~~;::-=--=J 

2 ?-<, 1 ?:; , f[I~ PJ~ § O. l ,O. 2\'6 ,o. 5 olft~/}'f/c~i:ih, F>ri~{Jij 1@£F\f!ff {tfttt:i(E1~-=7]<$j lW 

H?.t 9'l ff] )1.q .m, f'l 57'- ft~- i:iJ }';)0. 5 So --1 ?:; 0 

[ 002sJ 1~.HU;)Ef;?j';: '.J;f ~9 'rn ·Ji1Hlfifr:0':JJJ~~7J( $j 'A+1N rt, , fFr:U~f:r{J"Fttgt,~li@l'JJ :=.U%-H'.,fr0tH± 
if'. ;J\ r_g t¥i'.f:{ r:p ri'.i IrJt Ji ri 5} g- I-t~ D './90. 1 -~ 4 % o ~

11 -2i-1r T; tm f1H~t s<1 :ntr rt irt~ -tt: w ;}( r_g ~11~ 
,~ .+, rt' F.£ s -,--- I\.. .•, 8 '-c-1-- 1·;:e. [J-j- +~ f • ;-c 'r '·1· 'r'- -le+ 'l"i rh '-c-1-- •ti,; b j'"' ---• -,-, f''/ \'- ' '. '·'>! •',_ ' l --'-' --i-• '•-"' 7'( -i'fX ~-r-, rlJ JY~ ~~_-])~I /a•JtfJj_. k\jU' :t J1~--=J lL{:X }f_{'i':±,1:-:i /~-'t •-r~ Jj_ itx. _ill: ,1~ TC~ t:.-hx B':J ~:'rrtJ 'tu -ftJ / -~,,!7J;'.,Z 

'''"c .c1:v. 1;1=1 +;2.-'1 ~ :~ 1@h-h11 /_\.., B ,.;s{r,l'tw ""': :r~ tb ,;+fi !'1;-i 1r.i;r:1·~ .~11; •1°1,;,, ~ ¥- 11? ~l#cj-tli fir;,¾~ 4- t:r 1,;J,,A1 f:1J{11-t 0.-(-i ~ 
l-t_::_l_L 1:/X.:JiJ}!1..:tl..1:':-,-i=:J ,~s ;~lH, .-:..-". """"t"J __...::,./..... L-:r_:J,~-..: ~ 1-l-~~:l'.:l:-i-s1 ·:,:.=-i,.- l'.J: _ L,_;,;.,._,~_Lc' ;u.--\:..~ -_:.i., ,;: A.I ... ~-~-~ : !--L:'1 1: :-._xt:~:~ ____ .. 

11~1-t,iflriti=.::if,;J\ r~ fe.¥Y-&: ,{ 1 0{1 }3/1~:·s· /j-r 21~:1\'I.f'HJ 0{1 t·JR -ar 3.lli 0 :3 , 2 % , rfS[{ -ar 3zt 0 o. 1 ss , 
0 . 2 % , 0 . 5 ";1±1: -tv f}t'.YiliJ:ili , JWJ£ ;t ~ :;f/@fO tl: f]{j.:::::. m~ 1t fr TM r'E -~~ 7.K 1{! ~¥1~ it, r:1~ }ITT m: ['] ·B-

DEC)' Et(I~~ tp Li l1i~ ( iWJ ~f 7-C.JEMC)' y --- j -v,J ti~ ( f;;'j ~J :t'J rir.) 'F'fl F'fl ~ij ( Wil~J J:1vrr7)' f'j-'J it~l., ~ij ( fJ) 
'E; -'_t--;r\:jA '., -1r:,·1 jiff;)? t9,l'.;l_·r (1Tf.'"1 'E; -·.)~rr,',f) ). -1x1 Wt1X1 t'li['.;1-·r (1Tff1 'E; '.1~1f)P) I'/ ,T'l IT[j §!J ll-t-mi1t1 <1Tff1 'E; -'_t--;r'j'l{',' ). 1+, !'i!J-· ±111 

-,I _, :.; - r\ f l "' ~__,,, ... ....____. ,_--1- \ ;:.i, -,I _, :.; L f l "' 8_.,A,. "' ,_, - \ ""' -,I ·' -:.I ._ I ~ ........... ,_..A.,. ~--, __ u\;, .-' ...,_ ' " ' ""' -,I _, :.; - ! __ l ' r •--. ..J 11· l 

pJ'.J~ ;frp 0 

,. 0"""] f· t:t-1 -ff' -1-· ·1·, rJi=f •• ,.,- --'--• ' • i:x- '.,,. ,.;., ..Jf-: ' th 4,,,~ ' ,-·r·. -/· '·IH j--' ---]- •fl-- l'c1 __ ,__ ',-• •·111 --'-~ ' HL r-rn 
L u:.:iv 1b!' \'.. 1;;'i ;;+-;:_ ~i R.q % • )J ill! nrkL~f1:,1 ---ii-' 7J\ :t.~. hJ41ft rp , ;;, Tl:'!.~t'E ,,};_ ri J.2.1 w ~ {; L t'::E rla, )C·r r'E 

Ek.riJtttl.it o 

[0031 J tEt~iri*il ~1,~ ~Jj[[jJi;'rj£fi'1Hc:;J;:.$,fu¥f& r:p, PFrittWi\t it, JJ -"a- ff1tC7G]j\, iL~, 
{tJ:i-7-;-·- 0i;- rl, i'i1 - 'f1l1ii' fl hf1 
F-·'t" u;.:r, T ...:" 'rT,·R/ .;.:1l 0 

[0032] 

[ 0 034] Jt 1';'/1 '1},? 8/:1 HI :t/,(l; )'; /'ii;· SR -~ = }J- il'iJ. ~Fi- l* l{'.: ';tt! 1:':', --j:-: ES •;1fJ, ' lt .;'u +I{ ' :::I re ,fx:- tb m,'.:h' i,{fi O -l-I: ).;/0 0"1 , 
,.~-... .' ,, j U _,'-j Tl."( :fh_ _ _p f"' _A, _/j /F_; , '-- j_ / , , n .. __ ~ ~,,) ""--'--• ',I i-L~, l l..!_, ., ._,., l__. :J --1 • 7 t"- Jj "'- l-t-~. )1JT, ,)(., , - -- • A , \ 

:Vi t& g- : ~J l!r.. ~19J f~J 1~ . ~M 1% IE t111,-• tll Jh ,r& )t O fJd~ w ;:]'(_ i:g ~{f JW )~ ,Ht 1z4 ;.t;.: JP:. A.~:$ -)Tffitl ,~Fi-3£ g{j 

[ 0035 J -Ii['. NJ -t)E'. *( lei' [1[

1 ~ • Ti-['fi-1 r1··~* 0·;, ,tFB rtf ••t"'· f1 c!, -~tb rt, , 1:ifj-' -i;i'. ,:Ff,~ -•j-:-: 1+i ;,h 0·;, 1;, rtI :i;%- r ~- f1

l, /;~· ['ff _L ·1 .. , , r-1 /-f ,_., .-:<I ,. , ~ ----"" /__,, J::I_ . _; .x..~ J /-F: Pl . b 1 __ , , , . , .1<L 1,..~r. ;,......_; D 1 __ . ; _., ,_1 .___! ..... _._,_ _ _,_ b , __ .__~ HJ 

7G1[ T4. 35V o JJ..±------ tt·fXJfu;i:'i1, Ffr-;;~tfil,~-=f fr!, iili.(it .ft 1{1 ft Jt. 4J. ff '.is4. 35Vr-~ 5V" *ii.. ft(j tf.J'rfil ~­
f fh 11t!, 11J K !fJ=J m-t-4. 3sv ~; 1: e<-1 iw; ,!J ri :¥d+" 

[ o 036 J rr ,:~ i* * ii. 8,9 :*-= Ji rm Br i~ ft j t1Ji ,~! -=t- $. 1tt~. r:r , m :ti: lt :t~ rt· j'jr /EL tf; iE ,r& * int 1:4: R i1i 
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[0037] 

;ftf i'f 51-.t&#i:ttf.f;,t:: },ff1 ih t&RR Pro f!i-:l.tfh.thz.JJ~j\' rT/eIJ~ih 1tJ;:I~tt¥t*;,L ,;rM8ffIJ;tn 1J 1\~ ffiJ ofjfi·it 
5t ~& ~ttHt'·M PT t1 ri ;s f;J;l, ;flJ/st.tlit 0 

[0038] 

[0040] 

_::::], in~ (DEC) i'.i Jfft ill.t:t EC: PC: DEC= 1 : 1 : 1 (:jg[:[:; WJ;;[:I ft J::'.~ (tJ ':fq,iLJ~r.;J( 7'HIUtrff1L r,'u 1~ 1}(:fftfl 
#-rrYU rfi 1mAL 1 PF0' 1¥t§ULiPFl,j;{()f 73 l mol/UJ~i{tWi' tW 73~~7k$j\£i:~1i 0 

[ 0041 J ( 2) It&){ s<J r{lrj ~: ;f;J;lcJXl. ,12kgfi'fitUt,-4l Jtl-2-P[tnttHi!~ ( f~PG }JNMP), l. 2kgfMi;· 
:1fLl;Wt{!m}::::J11CL '.hffi ( fN11¥ }'9PVDF, ;Wt{!m}::::J11CL '.hffi ~g .!~ :i:Tl 5}b":i:Y:J l O ) ,o. 16kg ~ ffi :1Ll ~ $, 

[0042] 

%~ ;,i'fi ;{Ef!Jl. f!l 1,;_1 I 2i1m ~fJ :fJJ. t~t~ irrE 1t·mr;j 1€¥ L. , ?'E 1 2 etc '.IJt '.l;\l; I h :fq, J~U :fJJ. t~Ui ~- , Z .JR fl ;i H~. :,;;~ , 5:'r 
m1~ii!Uffd&}\· o 

[ 0 043] ( 4 ) tfil 1'i!; -=f $, im t(J Jjij /~ ; L.( ),: f1t )") l 2 p rn tJI.J }."~ ]l] ;t~ fey'. ,Ytf f~: }] ~ ;'i5 ,Ytf O :1 ~j ff m ,~- ' rMJ ;~ 
Fli , fft t,'.ii Jt tt )lljtlf :i'Jf , f~ ~l~J /;c1; ;]~ &t + rT :fl ,t/{ rt, rsJ k~ #Ll ~I~./?!; 81 ft: ;'tj , ?;~ y;j ]{£: ti fik )] %: R1 ** $, 

;r~ o tti: t-lR $: ,t; ?l&:)\ i21t t1?i&:t~ , if so cc :Jtt Ji5' r* ;}( Jff , it)\ 1f' JJ\ q! ~¥ l& , fg,_ it ,r ~ 1J?1&: , ·~ .'rr , 

[0044] 

[0045] 

·F,:;i~¥~~~ft~lHff, iillf.tfJ j:] f[i .Vil\.LiPFs, 1ft ii] ~p:;j]!.; ~~ro2lf.@l Ji;i 111 [Cl' 5}~-Jg)-J 1 % ,LiPFsitzHt 

791 mo 1 /L8(J 1i1fi, tll] 79 j[c;J(it!,fU¥¥B:" 
[0046] 

[0047] .Wt:lW13 
[0048] ( J) ~~7J\ $.t+11~~J'.J tU i35·: l± T-#kltJ rt1 , Y:0~.~W~Zi ',~mm1 ,~~W~fl:1'.tft g[Hlfl;,i~llf;(z :=.z, g[Hfl.{ 

4--="'~Z~---2-- r ;1:m, Wr:,g,±53 ::J m1m )\,L 1 PFG, 1r1-fU 1 . 4-- =-i'l.d#?--2-- rJm .1~ m:rr fr-&-i:J91 % , 

L iPFtdR/3/f 7-J lmo 1 /LBS #Ff} , 11[J7-J :1~:. 1Jot1Jff{J1l o 

[0049] 

[0050] 

[0051] 

A j'; tt }* iP 1k ff+: [Pj x']" lt i>'Ll 1 rep till r~ -=f l'}'.f. i tti ffJ mu ~ 0 

XJrt{?!!4 
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.ff.J£f~r_!ffEfgff ,,fD 1, 4- :·tt¥-2-Tf.ffJ, lfih~ J{J')J ){; }j[1)\LiPFti, ;ff}Jrj ~ ff.J£f~r_!f~:Efgff JrJim::Ei 
5:r~:m~~i'14 , 1 , 4-- ~-(~--2--T '.½'fi }r.l'.Ui f:'-f 5:r~:m~~i'1 l , Li PFni-fdti:; lmo l/LffJ 1'&10i, tll] jg 1t: 
;}~ rt ft¥¥[~. o 

[ 0052] :tt~'i:;Jc:3)1;fiJ5T;1+fnl XJlt W0l 91 tlli 1~ -=f ft!, imffJ mrJ:~" 
f 0053] i,i' f-1/ {,i:I r:, 
- il_) ..... L V~d 

[0054] 

fl,1,~t~@}Jf,fltF;¥!11 , 4- -.{il¥-2- J. 1.tfJ, 1/E fr i:)J')])Vi]JP)\T.i Pi\;, 1~ §~rj = fJ,1,~t~/t~f,fllFlrli iff 
/4'. \.. A 8 'I 1 ,, .· 1 4 ---• --= -1=1• 2 -]-- b:< ""° 8 -:,c: /4'. \.. A 8 'I - ,, .· l , -y~ ,,J-, /-i'i' '' • a / [ 'j) ,,.,, ,,,,,.. Rn '+ -'l: 
7] 1'fm,;9 :,;,., --~'i'1\:,f.~-- -- )4j'i)fi..\_EEfJJJ 1'fm,;9~J:'.;,_,l!!'6fi';',,,x/:;JlmOL1 °b]1f'fl1~,rc;l,/g~1-

,;:~: $, ft4${~ 0 

r 0055 J Jtfk tv j~UniYdt 1~JXJlt JY1Jl 91 rm 1\t~ t ~ itiI,B<J mrJ~" 
f" 0u1'16] ''' ',_ '"•1 - ~ .S(· ffth b1

~ l 

[ 0057 J ( 1 ) "fr,?/<. ~tit¥ 11'\'. [!i.J f#rJ ~ : ;(:E +-t~t~ rt1 , :it T~~ Jf1t' ZJ ;~ !l: , 11,\~ Jf1t' rKJ r.m ~~1.lli@~ !ITt : l, mi 1~ 
Jt!tm:tt EC: PC: DE(:::: 1 : 1, 1 fj{] rt{l~i/i{ri::J '.\J '1"@]1J=Jf:'-7j( nt:ru:r:~tiJ O [!:] 1f";J(ntlUffJriJ r:p ;J!j),. ~ 

ViiJ1~TI~@Jtl-F@+lD1, 4- -••~wctif-2-T r.ti, 1IBstt')JJfiJjp)\L1 PFG, 1~J1J = ViiJ1~TI~i[~l-F@+ r.m itl:':l· 
-5]\ ~· .m. '.i9O. 2 % , l , 4--= lt,Ji--2-- r·ti ~U.m. fL] -5]\ ~· .m. '.i91 % , Li l1Fli¥1{tt'.:h lmCJl/ UY.J 1\41/{!i,, ep /'.i 

[ 0058] Jtfktvm~~:.ffl;:'F;14[rrj ;~1rL i91j1 "fl rm ;~w j". tt ]iM½ fjtrj ~ C 

':_·oo:'.9] • •, ·-~ '"•1'1 - ::; ~(Jjt!J, 'ty~"' 

[ 0060] ( l) ••~i,;J( Efim:¥?:t f¥1 ijilj i: {£T-f¥c~ .. % rfi , ;J411;~~32Z, ;l;fi\ ~jrr, 11;~~32jij ifl\~jrriffl{!#fa§E : 7. mi:J".& 
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I+! l.1''·f-'-,Y,l--''-rf·C:f1'·,> n ,.,,,.,, {"I) ,,, ·'-"-I---,-1···) '16--'--•Tc/'iifcb·~,- 'y-'E(fcb-+'-•1-'·) Cr-J/,/,·J--J 
;-tj 'r,::-; j[] tfr:-)1: riX .+ Jt 7S}cimm' m Jt 7SJ J<..,llllll' t_;;:)5fj,; -,jl mm [ 'J /) 7T1 f1( 't'J ,b o l•t1c1('f:J ,~<&/ \.'f,;'1 ft! t:'., 

fITT.7~5 [ '.lJ(~Y□~,Ji!J1i]12.JWC1---DCtio 
[" 0u1'19 J ·J: t,:i:; l;;,,:I •) tm ·,tr _:j".. s=i c,;f1 ,~; ,';§_ -tz1',.H1!: ,f·j·':c ;i_l,[1!1',;\' - ...., _y-....., ,UU:. V ~ ,) i:I f~-1 ~t:. ! \.!_) rr3J ib1, 1-:t" vq :---1.:. L: !A-.: ;1-~ 

[ 0060 J 5} 5}l 11X?¼:irfo; ]11J2mr]~EfJ 4'tft ~ .f :JJ: It£ 1t~,Cl ·,,c18;-fUUC1 ~-, DC61's!i--f-i .1 , »HY- ~ii§l.:r1{it 
t-1:trbtl:fr~Jmti, JHt li'ltYg: tE2s 'C F, :1t:tio. su1(1,1'1I!.E Ft!.;fi1.xJ111 filiJcrt,¥.4. 45V ,.i:H:: )v rJ 
4 . 4 :J· v •• ~_c._4_ j]-''; F±1_ !_ ( -.1l' fl; flr .• ;,i-, /"-kio o. r:,L-· . Ji:1-:: re·{ 1.: i l) fJ-·L·-· ['i<1 ·•IT j]-"''; fl,; ,';t, >(,l fl,; .;.ti:: ~fr flr. -f: 1 o. v 1[:l• ,A, A<1 },fr ! - - l:i, ~- . .,. L'.. ~i)Oi../~ < -· • n,,1r-. __ ,,.., < ~~-. 1--~ ~ L'..-UH,. '.J L'..i _.>,sJA ~----~ 1---. , L.,l/\.-•v-~A 

~'# _m. '.lg$. itr1, l~i'i 1.ili,({fi~ fllj l'fJ l1:>( ~ '-'ff _m.: :1-'!.~JEi ~J.. 0. 5Clll -~~jE ~ Y.tiL'tl' $. ~•tiJ, ft$, ✓f'. 4. 45V, :i'!Ht Ll 
,; ,1 i::v,~Ef IT ;!:;; ch ;t:-\,) 'I. ~-:;; ,±, ·T1·'.-, '+-,(); {)r:;i' i;1-i~ r-: ij:r.:.;o o(' ··1::: *fr W-1 ') r.: + ~1-r -f,::t<;±rtr r,-,-: ''lj- l ~1 0 '11 Js>:.* '~8 LJ- ~ 1 <._) V l~/_n )L 1--i.-_•1 ::r:~ .... _l_L ..:±:. 1-l-:. 1, fL_/::). ~ \J-u\...1 ;t ;(~, I f--1 /1- _.l. . ...__,, )JA _a. ,)~J / \,_ i,. T n:i .::-r:i- _;,i,:../ f _ _J , t- • _•:,..·t ~ ,_ •.• ·1 r::r ! . !~ 

~Jfthx cf!.'?: 3. 0\f, ~), 0. 5Cftf ,'*: 'i:liifit ft ,f!. 4. ·15 If, tlt ft ~J ·1. ·15 V'i:ii}E ft cf!. ~ll: '?: If!. ;~TtJJ0. 05C o 

i/· Jrtlli {K;\ f $, i'lli ttJ _f!J[ f!}]f)3 HiX if ' r:] ~Ji 1i'J }jp 5f, ' ~WU /4t ~ m: (:~H1 5l [2..l & ,r/:lc~ 11 ~ m: tt 5*I ,, 

[ 0061] fff /l'.!Jl;iKi¥<. = ( 4. 4[:i\/ ,1~((i-t ;~:; )'lIEt/3. 8::i\/ ffjl./Jf-1) X l 00 % : 

[0062] rJ~ ri.ru~9/JJ11$ = ( 1. 11w{¥fr1UB r-i;J 151!./3. 85vrJ~ m--1) x 100 s,; ; 

~~ JJt {t ~:1~ltt;, ,r, = ff 11~ rr:-J .trk $, ~ t§:/ ff fr/mu nk $, .{t ~: x 1 oo 
·~ JI 1;-1;1 tc: :o*; = N-Mvi;- f'E ~ "21'- iii/ :r? 1it: rH01!i: ~ w iii x 1 oo 

[0063] 

[0064] 

[0065] i:trmms.~$, 1tJ:iSf.J )¥)1£ 1JtJHk~' pg ll~ lffi 1/Ll 'f-' i11~,i't m: i3Rt.1f ~ t:Z.&'t~Z I :it-fa: f;t :7r,(f] 
·Y±::tl{~: 1't 1gi;:t1f.F.f:[_ ~ r~ti ~ttl'rtliffl.!Jf;J]8,ij[(}:f-~' r\J 1m ±~}JD 5~ '~~JJR~ i: ()f:JJ} 5l~ lJJ.,UYi:J!l ~". i: bt 3*f 0 

[ 0066] Cl -~C18l1JDC1 ,-~ DC6t{,J )~~ ~?'.r'f i!rJ: 7lli••1i2.~lfr:5f;" 
[0067] :&2 

[0068] DCI 1HU ~--, ·) .. •;; ... ,,,.,. 92.6 j 38.7 40.5 

DC1 H.2 5U.1 I 67.7 

DC3 39.1 34,.3 (,4.4 

DC4 15.2 212 51.J I 69.5 

DC5 245 4l5 36.6 5fl.5 i 76.9 
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[0069] 

DC6 

Cl 19,2 
C2 7.6 

C3 7A 
7 .l 

C5 7J 

C6 

C7 7.6 

5.0 8.2 

37.4 51.3 

254 37_7 

30.5 

19.l 

18.9 

f7.5 

298 

l.9.5 

36.3 

87.4 

90 .. 2 

90.6 

83.l 

89.7 

90.9 

9L4 
,.,,.,,.,.,..,...,. ... ,,..,,.,,...,,.,,,.,.""""''"''''""""''"'"""""'.,...,. ... ,,..,,.,,...,,.,,,.,. ,.,,.,.,..,...,. ... ,,..,,.,,...,,.,,,.,.""""' ... "'"P"" """"'.,...,. ... ,,..,,.,,...,,.,, """"'.,...,. ... ,,..,,.,,...,,.,,,.,."""'.,...,. ... ,,..,,.,,...,,.,,,.,.""""'.,...,. ... ,,..,,.,,...,,.,,,.,."" ............ ,,..,,.,,...,,.,,,.,.""""'.,...,. ... ,,..,,.,,...,,.,, 

C9 4.9 7.4 !9.9 2.7.5 89.0 9L2 

cw 9L5 

25.9 
3,0 !5.9 90.0 

16.9 28.2 

Cl4 4.1 5.3 25.9 90.2 91. I 

Cl5 6.6 17,9 28.6 

l8.2 90.0 
••n-u•••n~•••n--. n•---•••~~•••n-••••n-u••• ---•••n-uo_ •---•••n-

i c:r7 9.2 16, 1 21_9 35,2 xs.~ ~9. 7 
} ,.,n....,.._ ................... .,.,, ~ .............. .,.,n....,.._.._._._._._._._._ • .,.,n....,.._ ................... .,.,n.,..,.._.._ ............. .,.,n....,.._.._.,.._._._._._ • .,.,.,n....,.._.._.,.._._._._._._ • .,., ,....,.._ ................... .,.,n....,.._.._.,.._._._._._._ • .,., n....,.._ ................... .,.,n.,..,.._.._.,.._._._._._ 

I CJ 8 JJ!, ;';,6 .16.5 T/.3 89.2 90J 

[ 0070 J /~A.$.2 rt, f:J t:..l ~- w '11 l-f:l :* ftl lr¾ )ij\( Jmtu ~ FE: )lf?i·& ~~ rnr~~ F ft'., /ill Cl ,~cl 8 81 N [!tJ\l!m 
:¥ til p;J rsn J1~r jJa :¥~&/1, , J1J fot c-:d ~:-f!l tcli' ):k [.Z .& fti( 11 c-:d ~: tr. ):k fr;,~ ,\t , l~l Jl:t tW: ~ F tt! ~ih Jl fr~~ ff 
rN ,§i 1mi_ fFfrtt-1: trr,, * trJ x,t lt iltl t11 Jl? HHt-1t1111.tlnc 1 ,-✓ Dc6, i§.i ltTct ;r¥-f1tt-1: trr itixJtz~, :& (1Jj Jr§/ 
[m~1~~~~~,1~~ -~1:~~~~-~~J-~~~~m~1~~~~~~~*¼~~1~1~~ --=i 1,:h: (f..J. 1=-1 i-·:.t !=f 0.:t'.>i t'.:Z tt:;l , -----,Jl-l t .. P fXJ LJ ____ _...!Jf~ - ~-, , ,l!~-'--P¼ - 1-"- .j.;:,.._ ~L. '-.J. P f,-,.. : ~ ./:A 8)( ,-,L1 __,..,~ tJ_Jn 1~ ~~JI~~~ . ...-tL P 

,.~. ~ r,·-: --J-• {>lo er.- -;_I;] tl.l _,. •• , r',4 ,~, ,'B -+c- j',,\, ,~/1· ~,le. ·J't n:J, r·1 , .-, rfo :'f'<:J)tJ w 1,(-J ,J'J fc'IJ /mi:1+ iu 1-1: Fk,,, 

[0071 J ;~1rt;c1 -✓c5(f~ficmm~2tt·tH, MI;t;:I)TN8<:J ,'.tm:±~VII ,207':Hl35X#{i#JEI8ff@J1Ff-~tr: 
ilt\~fj .ftt!!VV!tm 5~.<: - H FISir, 20Jc:fP3s}c:J/ fi/J!i ~fj 1fffi11;~ r- $. flt\ ~fj A llli. 1w tm 5~ J✓,J-H F 1sir: :35 

X#~m~@~+~~~~fot~~~UM$~*~W~~$~-~~~-~+~~~f 
fY[ i' r,.1,: ·[t l:JZ, .4';'. Mn ff:'.- l;1J l"l Jn1 -;lg ◊tr (!< r ./£ i:r'J ~ft . P,Ji ~-:'· /~, ~ -tLf:,;l, J1:1 ./£ tf'J Mt [J{1 -t~4 [.t;J: . J;•'t: /s,; -J, /f 1;3/J '''[: ;J!;' v,1-

~ \J _t~_ L 'Lx... ·£>( LHJ, ,/ 1,,-....i. -~✓_:___ , .... .-i -F~ /),•'- ,--1 .... i,,,1,, :v /1J<: ., E12 r::1 n -'+-<" _ /J,-i i/1" 'J,1 ,,J<J~ ".J"" •-•, ..,! ., _,, -~ ,i:.... L, 1-1::i i__ ~ ,-,,u o /\ ~ 

J~jj[]~~: • If. TPi, 20t~i35A1+falif J[;· g'.J t'f: ,iS =r :[I i1h8~J rkj rsn Jit6!JjnI$<:-j;j [5¢{l\iJ·tit6! ;~n; :357Z1':f{i-/11)Ef 

(J<Jtlli ;~~ f $, flt\r'fi ~WJ*W ~:i'n iil-Nf' ,¾".;f:P·~~fiV~ ~ l:t 4.,,1i:Jlf: fttf§±ittm "V~ rt9M\1DS P} t.l tf21~1¥ill $:~ 

r~tr:)tbjfrtl r~:.iz~#fwEtt~t ,i~:~ffi r MMDSnJ$EJAfJ~'>tSEJM!:, N,rfff i;il}r~rtlli IA\ ftt11JI,8¢J1~1l~.#M1 
l.,L /,t {t·J 8 •v 'j"['S' ' --'· '""< _,.,_ ..,,., n+ ...... A/'- ;1'1.)S ·'·l, A -'\.. '-n -f' -r, lflf""' ··-'· )i(· / '- +t r, ,-- --,-• ljc!•'" '· •"ffl --'.-­, ·u1~, 1:::.. .,.,::. 1 iv vi 1, w1-i"i- IB.tx~J7f-i'j , 0fo if; 11':I 11 i11 , JiYL -2;- 7J ~l fJ/41J '" , w~ ITTiz)(11':I A< iVl , Ix. no ,r,:;1,rllJ'f-3:: 1~ 

f$,itMt ~1fil f!-fi1::Uf;. r{l R1 p;jf)J=l;flitJl:'t;!f~, l:f [tc l (V~C 149'.J~ilJii q ~Ji· w '·Pt.f ,N1,~~·-t Pt] 

#*aa~•~R*~ill*~m.rrm~~fil#Mtt~~A~~~~ *·~~~~~~ 
tfJ }13,'.J~E.f. 1/JH :r'E' tl ,H1 15fi:;J;': FJ~ilJ "tiWfJ" 4i'1!~~t," X'j ttC J5-.,C j 8ilJ~J:ti6· r1J ~), ~- w '~ifI:ffVC§;·w.: 

sb t~tm, 20Al1i3::ik1Jfifr Jf)str -1:m ~ f 1l!1~;,sb i"f Jj£JW1Jn 5t ·@.tw11n, 20:F::.l1135A;,':f-fitJEi'sb i.m 
r'i% -1- l'}'.f, 1tli tf.J Fl f.Il Jtff] tm _;$. lsj • ~ l't? tlll ; 3 5 )( .:(J {i# 15 (:1<1 t! r~~ -=f cl~. 1fu fi0 ~~ij frt 5& ~l f]{J 1i » .:$. .f o 'r5~ :£ 
,~ ·-~- r.1 ... ~~f~ +✓'-:1' ----• I'f --r~· b:,-'-£•1; '_1>( ~ ,,+-1 X \i(;h:1"_.· J,7_., . ·1L,<f' '·'.,A,c,·'-: ff.!'J ·$;[ 11, ,·c',~ .,'_l-; lf Ii-'l:l•1r·u· •) . ·;'1~ ,':=_.; i'lll ;l:1~ F, f;(,' ti:: ,r:;l'. lJJ·;· . f1•'_,,,,' -rT-~~!,...L J-" 1:L , o, __ ~I-1... .• L J , ,,ti~~.--- 7,·-~--rT-:.• ---., .. ,-1.J/ "t.L"-v/r v ~:_, :J t::+:~n_ ... .1..,;,.,,,., ___ L.. , .. 'J)0_ - :,-~. 

t~tUEr&)\- 1fD ih t:st r1· ' \J, J:Y.: tfil. {@!; f ~ itl~ 8"~1 11. fjf tll ()\) 11l :tW] )JII 0 

J() 
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[ 0072] 

[0073] 

[0074] n'i5Zff~lF f5 (fJ 'W ~-b5~Yt·'¥. = ( 1fin1J:1J~J:f~ ml'Jjf/Z $,!# ~:/t2· 'tj~ 1mJ.1'.(Jjf/Z $, W ~:) x 
100 0 

[0075] 

J1'! r¥1~ii:HlNiWI, trt~~~izlt«3iV6J~" 
[0076] ~if3 
[0077] 

--------- ------------------------------------------------------------------------------------------------------~ 
tlfrJf:'t+M:: 

45 'CtffI-F a }J.:Jj'fjf}'#;w: 1XH 4\%) l 50 C n:n /&(!'{ :{l-f'.~!iJ'.F n J:;':J\ f{J\'f)f,·<'\\Jli1I(~·t) 
:5n Y.:: HW ;);~ :wo t1:: 3nn tz: I rn 10 1 :m mu 

DCl 45.7 2U 15.1 i ! 32.6 70.8 I 53.5 ?}i 5 .. ........,..,._ ................... """" ........... , .....,.. ................ ,.,.,.........,..,._.._........ ..,. .... ........,..,._ ............... , "" ....................... - ~ ........ ,. .... ........,..,._ ............... , ~ ~ .................. - ~ ........ ,. .... ........,..,._..................... "" ........... ,.,.,.........,..,._.._ ........ .. 
DC1 60.3 55.:5 40.7 20,9 ! 845 69.8 ! 603 35.5 
DO 55,3 4L5 37..4 
DC4 49A 42 7 
DC5 23.9 I 
DC6 543 495 34.7 

915 

87J 

77 . .5 

63.1 I 
70.7 

I' 72.8 

58.5 37 
,fi 4 

63.3 

79n ! 93 88.4 i 
,,,,~~vvvvM~~''' ,,~vvvvvM~~,,,,,,~ vvvM~~,,,,,,~vvvvvM ~,,,,,,~vvvvvM~~''''''~"""""""""""''"""'"""""""""""~'"""""""•'"'""""""""""""•"•~~~vvvvM~~,,,,,,~vvvvvM 

[0078] 

C2 94.~ i 93,2 -~ 9!J.7 B(iS I 93j 82-8 - S3.8 )1().4 -~ 
C3 97.0 945 •J2J:i 9(Hi 94 89.3 :~4.3 8(1 8 

8{J"7 BU 76.9 
C6 90.6 S5.J 9! 86.6 ::tl 76.9 
(7 96.3 9!.8 89.9 87.6 8.L9 77,8 

Cl3 97.4 ! 943 933 87.5 932 8lU 83.6 
C14 97 0 i 93.5 9l 4 x95 91.9 86.4 76.6 

83.6 80.2 
Cl6 9'H- 92.3 9U 8.:U l 9() 85..5 77.4 

80.2 

[0079] 9\-:lz3rt1 nJ L:J, tf HJ,* i=t=):4,:$ tr'/H: fZ1[;:t.f¥JCl r-,Cl8~{f !-&:'~if st !§iigJ_fNi J}tt~t, * 
Jtjx,t tt {y1J!ck ~f/'.yf\i_(r~j sg ;'time l "· DC6 ;1if1 illi 1;1if .ff ·rt fm :t§/Nt&'£' « 8FJ ;.MI/ITTl n}Htdr iM 1¥ 1rk ff Jfj' 
~ ~;c.·{v h-Jj,,1;1 ~ r:'. _0 ~-lj±;'El· 7;J l':',t:-(101'v h.lfj,;+,11:;;'&,',ft'.rnt~)V,,;?,~;':::f<liG\1 frl h-l$ i=fi +517:;fj'i~if:; ;;-;ii/rl.f¥"J 
----•qf! ,-i._. r=l v'.! L-J ----~iJfj :J W 1-)lt,-,·~·· Y->- 1-Y±!="l ..J -'L q 1~<., lj'!--, W·<-RY.,. F=l8_X1·:J•',.JH 1 ! ~ !-1 'J .~_tL r=l 'L:-t... /-!":J 1 .---.-:.J , r: r.1 ''-~~ rJ ~•,.. 

~~61E.f@1ftHi~ o ~n\1r /ITTl HR'1tf;-fM H 1JtE--½ /t~Jff t'tXxtkt~01tfdMtJl-t'f~HtJJ8, ;j~,~~t:J;1Jl iB ff 
rtt ;~_; 1Jn. 11~ f;r; tt. ~r o 

ll 
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[0081] 

[0082] 

[0083] 

r~ s~ 1~ 11:!f M, :::v-~ , titr * ~n !f.3 Pfi ii\ o 

[ 0084] }A «3 [f] rJJ l-:f ~ 1±:i '1~fTj 2t,: 1j1 i~i~ .1m1fiJ(fJfill 1~ -=f $1, 1lliC l -~c 18 R ff 1l!(ff ltJ !'Vi ~rk{~Jf 
'II ~g , '-¥: /tJ x,Ht WU$, t4it'.Z st $}fuDC1 --✓ DC6 , rsH~t 1Jf lf 'f± ~g ,f§ )(,j" MLtf , « ~~ :_ .~~ / vg ~IT 1:t g-tt'.i 
$_~,ii /2j'fj [11 • Hf1HJ.< ,,"'-:foJ;i,· ;=1 • ~tr l; -0-fifa1i i,J X'' i\}{ ri, {y ,;',.._if:t7 :1;11r;H~ \"ff tli~1'1 zl'\ :17{. }r1).:11 ri, f[j ,,"'-,f,t· [11 f,1 :;.i~ '-t~ ,..,_..__., C~/tj , ----~ rJhl I~ f--1 f,,. i._. ----~ ;:Ir:;, .,; P ::,, u. ~\. .A 1:x_ ~ J i ~ f--1 1: ... ·T ,)/\. h;Z. ~ - ,,.."(. 1 , • .'..J~ / I IJ ~ J .-J_. f--1 ,J:'. . .rtj ,- .-... ! 

Wr[J 1m ,~if ~ itl?, rm ,w:{'m:ff j§·s{J ,§: 11lffiUt$ 0 i-l ltCl o---c 14tfJ 1& ti~ PT lJ ~ lH ''r)Jj tff ,~r'f }¾'r)Jj tff 'ri' 
Tim:{rt ;z:,z 1! rtt 1t 1't·40 fil. ir N'. m , YI},¥, ~ !'ifJ ~5: fJ~ ff tt m~ _t Jl f=!. ~_frJ 81 ;J. * , 1! :t .-~ :lL W:i ti· 8) M 
8~Tf :/1i~}t: 'ytg_@J ;f[]Tf fiUfi f1=- i=¥J O x,tbr,c lfj ~•Cl 8BS 'i&:Vr~ r'iJ tJ, if tH '~ ~:vc)?1®: BS±~ ,to' 1P,J ~ 
-=f rt\ ~itJtlJ ~ft:1JfEf J§r:t<J~ m:iitt 5*c:: -· ilf½f 1[ o vc)-t ¥a--t {t1£t,.1lftf .tt?Klncch, tt ½tlliit{~&sz 
/}.h¼HF , Fr£; '(_rl( ff~ Hz Jt lrJ fft ;!J~ .fat , -~ jit( ttf:i. !!Ii f ft!, itr~ Ei{; f¥ ltf. :Nl p;j [SJ:l. t~ 1m , [i ITTi f::; l',$1fit~ ~fit:, ;>1h 

fl[] f'1t111'! JT, m t'riJ ':~ '~ tiM $ 0 I/ C _~ tit r!~ !i]J; Hi h¼ 1r 1-~k (:tJ SE [ fi:l'P Hi ' (Ji f2 tr l'i'i] ?£6:1~ :FF .E1:: lfti ~M {/8 Jf 
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c oos6 J ~* -1:. , ;rm*$ t~ tt ;f: is¾ w1 tW: ;~ r fg rtti , ;tE ~ iff¥L +r fit tt tr:: , ~ 1fil 1t§ if~ t1 tm rJ xi r11J 
1~f,:fNJ:f1:tt:~gtft_g}, Wll1fti~~ T 8./:J II~1tifr o 

[ ooan ~J }Vr:lB, fx.12* $ tgtt1 nt-:t 11tti:Wu, tHrx1* $ tgfr't:d11L1r ,H.rt:(:1(1 ~F< rff:J, .ffi:{~\* $ 
+~.-1.·1 Ip) 4=-±1='',t~;i;{j', 1':_i[!, :l:~_,_;1;- t1r !,-• , jf7_'~ 'rfi,· h~ -cl[ R3, I ~.J fS•!f. clcl ,il, )s: ;'D ,:;M· , ·(+, -1pf iil:,c:',:,R-~ -,+,:( * \[[r (l,i ;t;!, -/,t _} 1~,-'1- :lq: ;f.:: HJ/"1' 
V.-; Jt1_A 1 ____ ;,,;;., Jtt'. - .•Jf;f--J~.--"~~ .. F1,'-J:l],,1! -i, ,J-jj~.-'>ll . .,,_![...1, + •-t-1 ~1-~. ---• 1-'IJ\\>•--J.',/-, "--< •-h-.)'J)( •--- .. '\._ .. -¾;, ~ ,I_J _, 

-1'Mi-.: [±I 1';:f:;'J,f;)(: t,·:c~~ t'.v;T :,,'i'-i [W 11';1 ' 1:ii ,[Tl J • ]:f- .tl'1,i~ 11<1 h';· l,'- r.K] '7':!i'~r:l! '1+1- JJ:i;.i'!r.(l(j ;;[~, Ty;-hmr •ri:,f,~i f::·\1 ~l~ [l:!1 .T /,-o; ~ + •-~-i n:J. ... ,.·i ,,, ✓ /1-,l-l'J1L'::. __ !!~ ~ •'i...,,tj ____ ,A.!..:,._,1?:i~,,,-J.,,-,...,:,1.,A,:i\.._, ... P--- v._. _L_!----' '! P- /..._ J.-A: _ _.... ~ . .-.--:J ~-~ '.J J -,..J 

]-
., 
u 
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Wfr o ~w~ ti:?t, =ift fi-:ii~ /J't f~~ ma;J·, 7K+lli c1J 1t'd\ 1J\+~'$ FHr:i&tfd~'i.A~ ± 1 o rr1:~~1,tft1 
ltJ, W~ft~1 1J, T.rl'{1 T ± 5%, 1J,·TEit"?}T ± 4 % , 1J,TsX:'~;-T ± 3 So , 1J, Tit1<'{1T ± 2%, 1J,-TEit 
k's-_:i:". • o j ---· E·l--,ft ••- • o j ..+". E·l--,ft ••- • o E· j ---· E·l--,ft ••-· • t=1 '' l· j ~~t ..1 ±L,'ci,i,--j--'gii;~+r±0.5/'ci,i, ..1 £X:~+r±(LL6,gii;/\--j--'gii;~+r±(L05 oiJ'.Y!'-,~f3,· 

tc,t;: _:t 41 C.( f U: rtl ttl-.i: !iJ:IJl i1 , tt :~i: ;HJ Jt; 't: JJL {1-1 o fY.flf:. fli¥ , 1rt Jt ft1 ln1 Wr :it: ,11 f] -J· 1'1 :.fLl ii NH rinril 
~(1 I==! 11\i ~ ,)c:F- Hi1 :;:m {q{i'. :,; i\7 1=i' --",- 88 JitiJ l-.11, +1~- ~'}.:' -'h, jtf :+1 [)1t.~ furl 6-(-1,k,fr ,/,', ·r·1,J· I==! ,i'j: 4~ •ioiK: "£ ..:--1-·. rifr-1/4 ~ [~1 rf.1 

j:..:...' _l-_-J_ 1-'-,. /¾.. t ~-1,r~•--_±:j~JT J /I ,.A.. !.__:. p )'~ 'l,1t J~~j :=i ,",,!._.. .•' "j -'fl:., .m ~¼. ::J'j ~~ '_J j;;.4,. ta,' !: _l-_-J_ l..:'J ~ t~.ITIJ. -..: j /: .•~ ·1 ~~ t :J 

[0029] 

-=ffftXi~, 1--✓ ]0'f~rw! ml-=f Bb{:2~, 1-~5/r-@U~ -+st Ki¥, 5 --- 20'1'-:/i;RJ]jj'.-=f B{J:.~~, 5 ·-15-i'-~~ 

rf-J·rr~·l;2JtJ,x:s---10-tr~~Jfr~ :=r·s½f2~" Y:\J1r, J~* PJ k1~d1:01:L'tt1tl:fxl\~:.101;1u~i1, fi5:M:PJ 1t:zt1 
+;f.1t,,· ,'c"_l. ''t:f 'l;rT,l3ifK jj-~ rj,; ;',{; 1-"1 ;': J,-_~ :jct :!.s_'; :let: ,=it; l,!, 'j' ,-_- :icJ:. l,[ti ,f+ 
1-i 171"1\.-. ,:J<,,. l..1\JI !-I!-:--...,'!--• t' 'J:: ..! ~--~: -~~-~ ,. 1\tu.-~±-~..., _lJ t~~-.:-X..,.•..:·~ J -!:t~:.t:1.•"- '-.: :: 

[0030] 

[0031] 

[0032] 

? 
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[0033] 

~, C<'·C4,1 ~; .~, Cli--"CJo½' i~, CG '·C:0Jo/¥IT\tC6r"C1 o½'~Tu 0 it,~·f1:tJo/¥2~Jj:§· (13~_\ZII) :1;.ti~, t,p -~ 
trt~~:i, ~ ~:itrt~:i, ;/';': ~~~.i+~~.i, 1ft Ef1 ~:i*l'.13~·-l --~~:i, •~--2--.~~J1' 0t~i" !i:l 5~, ;~;~.~-~f 0,~{I:m;t-ful,t 
.trxftOt 0 

[0034] 

)7iJ1UPrC,ll;'}, PKllftf, n1iy;1, ll;Klli, fJJg1~, 111111, -~•·~~, Prllli, Prtnt, rir[:nt ;,f;Jfkf n;t w,, ;ftia :Jt; Jrifujf ti 
.j:~ ~ ~tc1t_1• rt, ;:lck1' /i'- ,1fffi-•Z:./•'l-;1;Jk1' /1'--t[Z:i$fI~ ( liFr' .;;;i~ fI~ * "*1'&! f;"r'r/,f') .:t± fH ['r<11Vi /,'1~ ~ "8' '.~ /,'1~f,,f~f':<1 '.~f,,f~;tJ'' 
";I~'",•"' ' ,/ .•• ,f--l.,, _J .:j,/ .• • s.,,~•"__;," "!. \,,, ·"~L "'! /'L..~ -'I,'. CJ ;------p I!,. ·'/""Irr::),,.,, ~J .-,¾}):.~--- ',,.,, -- '/'<, 

[0035] 

[0036] 

[00:37] 

[0038] 

~*k~m~m.~m%~ftM~~~+~~~~~~~ffl~~" 
-- , ~~Tf'.ifk 
*~~~~~m~7-#~~~.~BM~fi~~mM~~M~~m~.*~~ 

[0039] 

[0040] 

[0041] 

6"{:I-@~J}tli.1f,j:=f=t ,XfWYl~StfiJ,&)'E.f0Jwt :~~- (X+Y) ~;Gwt , f=!.t~o.2::::~: (X/Y) :~-t%.,f'E-Ltk, 

'.,tJj£i {Ji) rt1 , XWY llU tH$~ J?:J<:)4wt % ::-:-:; (X +Y) ::::; f:~ l")wt % , Jl f-:JO. '.3 ::-:-:; (X/Y) ::-:-;; f:10 ,Jo 1± • -:if2:~th1fi:W~ 

[0042] 

[0043] 

[0044 J 1£- -1c~li:?t; )Jt gr~ rfl , y ;fD;~friJ [1,JfWi h~. tto. () 1 :::::= (Y /7) :::_: f;~0' 2 0 1~-- ·!t~~3tHfii {Ji) rt1 'y li!7 IEU 

N1~.i:itJ.Jo. 02::{. (Y/Z) cS:t00. L. 

[ 0045] I~ • !t~:,;t ITti ffij rt1 ' =mw1t B-10J tl~ c}!,_ ;- er 7:J' tr 79 ~j 0. 0 l ~- l Owt O i±. • Wti'.,t .00!: w~ ffi ' 

: mt'1-t{; tMS{j tl ~ rf-5-r l:l: '.fc9)f:::/J, Tf<;o. o 1 wt% , ,F1J, T ~<Jo. 1 wt%, 1J, T f~JO. 3wt % ~:-1::: 
J ·r ! t 1 [:' ' 'i:{c 1-, J R0:l- ,( I,, ,L 1f" ';., -~ 8 ..... £, ' l-· • ' •• ,.. ' ••• 't • ·;r } ·r U 

/ \ -.J • /00 . 5w t ,, {[-U:i~,J~ }Jtii 111j rt 1 ' =m(11., cr1m 8'.J ill,~: [0

} ,.J t:C)s "I' _.i( ·j i:20 l Uw L '/I'/'- -.J • /0 

8wt , Y:ix :f i. T· f;(J 6wt 

[0046] 

8 
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Bwt % , +}: i f:'.''.F:iw r 0/5, /\< .f:+r;,Hw t , El/\<}:+fc.J3wt 
[0047] tE ·it;~*iJllitY~ 4'1, vgjlf~o/qMS(J .~. ~- T'X 5-t it :.(Jf1-J5 ---50wt ., -tt ----t~*}j{t j§lj c'.s, vqf'[~ 

f1~~Bff'1 ~::EtTf-5J"·f;~Z)~t~s,·-40wt , :q~ l 0 ·-40wt So, :q~10 ·-30wt % , :q~20 ·-50wt % , t120•-., 

40wt% ,f020<30wt !-;.~f<J2fJ·<30wt 

[0048] 

[0049] 

[0050] 

[0051] 

[0052] 

[0053] 

[0054] 

[0055] 

.:::: Jr~ {t t'r-'r!D 
1-I. • 1t~ :,t nttt rt, . :{~ $ i~ (1¢J :::: E~ 1t if tz1 {!~, :J:1-1i .5.t C -tJ !:lx [ f5 J 1t if {'VJ : 

ij1f, 2, 2, 4 ,4---vq lcfl ;~;rt-•••:B?-;·, I , 4 - -:.j1,]%;_1G/Jt, 2, 6 --•••: tK~fJ~:i:Jc ,2, 7 •• :tt-•~ $;kt, 2, fl - -:.ti 
Iit; ± 1711, l , 6- Jf1J=t::1~f ·/'Jt, 1 , 2- Jt\lit; *, l , 3- Jf-(J=t: *, 1 , 4 - Jt\lit; *, 3 , t'5- : ~ /r~-1~ : 
,Wi!;r , l , 4-- .:::: (It i; Z:/WCJ~D ·r Kt , Z:, .:::: f'iJt.:::: ( 2-- '1, -II-~ Z:. -II-~) rift , .:::: Z: . .:::: ll/'¥ .:::: C 2-- ll J~:i Z:, Jll JNfi , -•••~ 
z..::::wf= (2--~tf(:&L¥) mlf:,liYZ..:=W-$= (2--~tft¥L¥) @L{,3,G,9, 12, lS,1B--;\~:*=+:.t¥U!i.J 

:;~f'f, 1,3- •. (2-ttJtZ:,tl~;) ·fKJ:i'Jt, 1, 11- •. (2-ttJtZ:,tl~;) T:i'Jt, 1,5- •. (2-ttJtZ:,tl~;) r.i<, 
J;t, 7 :@¥ : (4--l"t~ f ]%) ~1L l, 4-- : il~--2---T'Arf), l , 4-- ~-{,;-"--2-- l'f-'1 ~--2-- f'Arfj, l , 4-- ~ J!il 

~-2-L ~~-~2-']· rrrr, J, 4- ·.tt~-2, 3- : ;:p &-2-Ttm, l, 4- ·.wUf:~-2, 3- :L ~-2-T:hfi, 1 , 

[0056] 

[0057] 

[0058] 

[0059] 

[0060] 
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[0061] 

[0062] 

[0063] 

[0064] 

P0 = ff! Ff!J', 1, :3 ,6-c'.t?:=· 11~, 1, 2 ,6-2rJE, = flIB, 1, :2, 3-=· c2-f1i\;~;z..jur;) fJjJ;t, 1, 2, -1-=· c2-

w~&tz,¥t£) TrJE, l, l, l - :::~ (tt£Z..¥tktm7-E:f3 l)t) 2'.:i.r~, l, 1, 1-:==~ (t(MZJl:tM 1lE +J JI) rt.i 
:l:t6,3---Fl1~--1,:1,5-- '. (j:,j{;lj'J:_;z_.it~) UG't~,1,2,7-- '. (j:,j{;lj'J:_;z_.it~) ;c;,~,t~,1,2,6-- '. (j:,j{;lj'J:_;z_. 

i~) 2 t,'1~ 1, 2, ti- ~ (lt;,Tu 2:, ~¥) rx,t,'L 13£ ~fJ~f~~>:~rtiJ.!fnH:.l i'f~r;'1,fiJ!J=H, tlI r:iJ l:J, 10ff11~]:JJ3lr11 

L), L~BJ ,, 
[oo65J IA~I~ft/,fu·'!tI 
f(}()667, ft----• 11-1::: GP 1'-f;-,. 111·1:, ,-h -_.,!,· r:h ~,,:Jc.'['j<J ·~· ;, '' Th, ,,t 1· l, /·'>- .f!m,w 3:£, --f' i,-v 7 ;;cc\' ,,-"] --'' :,· 1, ("I]~-,:, ·--f' [ 11-,, -1· l, .• _·'>-
• - "J_J_. cc,·.-":k)J,_01,..,',,-'f'-'t',-p, iffi~,-\m'!:1-'f--1'1:/JLC<H-sT'-'cOJ,.,_·'-'c;J ,T\c~- -c.J<.iT\i _, 1_;, __ J 

tor{ 1 8~ ~i,!>~rrti: 
[0067] Rfl -O-Rf2 [8], 

[0068] Rfl-0-R [9], 

[0069] Rfl -0- (R' -0) n-Rf2 [HJ], 

[0070] Rfl--0--(R'-O)n-R [ll], 

[ 0071J Jt 111 {t ~1-t [ 8 J , [ 9 J , [ 10 J , [ l l J , R fl ;fiJR f 2 idj i::ttic1 ill 79 .iti i,f> • /M~L/i£ f 1£tiC 1f& 
frx 11~s{J 
'"O ''7 .... , --.b' , __ ,. -,-P· --+-· ,c,1-- ., '] r· T_- ,-, /2,----· 1--!--'- ;,c: - ~, ~f-• c±, (ci- --f, .-+· F± s' f] -, -.,-~ I'' l-'.c, -tr R , _·L -+-- ,c,1-- -,,t; -+· ,,;- ''-'] 
L U.LJ iitt'1'~1x.Xi:ttif .. 1.-1£1.12,jf1\ ";,7G'±':,fi./'.liii:;1.8.~Xftt 'L1.=1::'.1..-12'.;,K~,t f::lfii:ttY.:lXtJ1r:i• 

[ 0073 J C 1?f Cs 11d?Jr~ ' ;le{:- JLn 79 l !~Ji IYJ!~ WJ. 0 

!0074] 1-- .1.H::;r'-•'·"'-Jr'.h +d1P•/; •----.·;••;ffi•,~1·t ·"-'f-', .8 f 'l'-;;cf''-8"] ---"''-n'] ---"'[" •• -,---i':d'-[·11-1·"! . - ,J:-· =*JJi!:\1/~ 't', -'i"-4' 1i:,.nH%\1'\,,lf - ""ri :ryJ;:e; -Jr_:r:" l_c. ,:r\ _;:1 , r\ lO_J E!-).(,T1.., ___ ~l'J 

[0075] tE- • t~¾ ht13iLJ cj=1 , Jt cj=1 Rf l l!x,Rf 2?1- H Jg1,1)_~Jili/,.1:cl R l+l HCF:i-, CF3-, HCF:,CF:,-, 
ClbCFr-, CF3Cii2---, Cf3CF2 -- , (CF3) 2CH--, ECF2CF2CI!r-, CF3Cli2CE2--, liCF2CF2CF2CHr-, 

T1CF2CF2CF:{T:{J fr ,Cf,JCi<2Cib-, CF,CF1 fCF:{J f:!-., f fCf,2CT (Ci<'.J) CTb-!flfCF3Cl-':{J f:{;f frtf:lr;l,i:f(Jf~ti 't' 
(f] ift\1'\ :it ~i '" 
[ 007 6 J ~\; f~ ;~l~ .l::j = dW: ft /,fu• ljfj F1i". 1Jt, ff; $: •~- ~f tl11~ J}': t~ ' j:/t -- 5-J_; !~X ~: $, fit II )f[ ~J 1m ;fl ! ff 1m tt 

[oonJ r'E ~.@ :It tili: {ft 1t1 , 4( 41 f~ St ,ff\'(~ Itt tJ; ;Jt , ffl 1, [;!~ -J : 
[0078J ~c·F·,C'L',,r:i..,:,,01 :F·,_,r:F·,_,:H (F£fl£ 1 rl-'f",), l--,f·c·-,f. (c·-·f·,,cF1) (nc•i..,:.,") 1·1"v1Tv11=)1 1 :F···C:HFCf"··':H, 'l-'J-l.,) 11 - .'.. l',,\...lL, L ,~"- ,~.L ,.L I I ' \.) V,> 2) \ ~· - c,, V lL,/ \ -·-- / ""- ,) -.L .L - 6\. .L \) iV., 

OCF-!CEFCFJ (TPTP) , fICF'.,CF2CtL,OCF\:CF2CF2Cf,-,!fI, I[CbCF20CfbCF3, HCF;,CF::OCl[2Ctl20CF'.:CF2H, 

HCF2CF20CH2CH2CH20CF2CF2H,HCF2CF2CH20CP2CF2CF2H,HCF2CF20CH2CH20CF2CF2CF2H, 
HCF 2ChOCH::CH2Cf120CF 2ChCF:!f[, ClhOCfbC]b0Ctl2CfL,F, CthOCfL,CJHJCfbCF:i, CthOCfL,CJl (CJU 

lO 
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OCibCJtF, CJbOCtbCH (Clb) OCILCFJ ,FGbC!UlClbCibOCJtCJbF, FC!LClbOCibCH (CJL) OCtbC!LF, 

eu,l-'H, l) (-l-'H,,-l-'J-l,,·')\ ,-l-'H,·"F .. &rC'F'-·C'H .. oc'H• .. c'H• (r'H•-,) oc·-H .. ci:;·. H-P-¥1 --i•Pilli\!kpr [_'._' 1'8_ ;;,h 1Tt 111. +b pr,,, Wi-J vl'._,; 2. ; .L%: .L%t,1 % : %Li ,)!~x .. , ,) , ,~ , _._,: '-'- ,\....' -'-,"':; c'. -'- 3o -•-~-d.::::11--1\!. "U/tl-~J ---~ ,-,~ 1~.;t..t1 ✓ , -~--~H.J t}~ -

_fq; DX: ·iJ~- ;,j:rfa l)j _l [r'fJ 8J f,,):r !1J o 

!0U~-/O, ! f'f'CW ']''"f]) 'f'fYf'f)b+:+-t]::cl"·ftrJ··r--~ - t-,!~,tl~., __ :{u./_ 'I :';:"::=J'('~-!-\.;.__1:,,..~ "': 

[0080] 

(TMMJ>) 
[0081] 

(FEPE) (TPTP) 

[0082] 

[0085] 

f12l,· 

-f-~_3/;Jl o~-<26(11 -Jt l1tf:i;\(;ii~ ffR ·f-~3/;J rn~- 0 20(11-Jt J;t, ;W; r+ 1 t<rn, t<n, t<12·i'iJ f:J tLl,: HJ Ml, tt1J·nJ ~,Z 1Ez 
lrl,:#f11'~1 ' V 1~ 1~ Zr·I~'sltcp 1E t:i'i'~r,j;r "t·tP[s1 

0 t...- ,~ ~ /"-.-~j¼ !--- ,•--,,~, , l--~•~• -J 1::r !~ J 

[0087J :tr ~lft.4;/J&f:1119:1, * 4J it'ft'J J:f ~tf1$t~~~f~1t-ttt~,E!1Jlrs, {El:F llITT: -'f 'tzu F.ftf~'i)J-~ 1t8-
''ffl' •/:.·, ·ffl wj' !)} ~- :1rh_;1·,2c, r;1 'tb wj' l)i ·1:t.\1' J;~J-;;-e_8✓ ·rT..f1 ±(1] 1,1 f--- f[~lL];f' {,ti n: . -r .. .,t , ,.._...,, • ..,. __ ~ • J~,,. ~-... - m , ·---• l:A .J ·1- , .,.,....,, - __ /r -r f ..... ~ --~-- .J ~ ...J i.:L: ,i----tl --

[0088] 

( T3P ), 
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[0089] 

[0090] 

0 . 01 wt ITZ ;F / J,, T· f<Jo . 1 wt% 0 fr: - • 1[;~ :~); h1fi.1YU r11 ' J,f .:[k E~ ffi;'·:rnr BS tr ijI J'J ,r:: 1j\ f-t~J O . 3wt % 9-X 
1' .tj', T t~O. Gw c So "{E - -~~ }Jill 1Yu 9=1 . :ff :[:k 1?94'\~~]Nf ff.J 2f ~: J:~ ~ Jc T f8 4w t % l~iZ-~ )( T &'1 
Jwt% o 

[0091] 

[0092] 

12 
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Z_,_;f~Sf Zij;fi\~~ ,t~·~:QjtiIEZ,/11~5, I~~J1 :.i:, fcp ¥ ;riJ Z, :tm~5; ~~~:7. fJ;~liL~§ ,Iv~~Jt l ···f'fi £··· 
2-Z.,;~4 \lf Z,ID/M '{iNji]~l -Z,Jit-2-Z,;~4 \JELID/m '{~~t/)1 -tf Ff Jt-2-z.,:t*~: \lf Z,ID/m '{~~jl]~l -9] 

¥···2···Z_.:/;f,¥iIEZ...@g ,:@tittJ, J ·•• :Z_.:/:~,¥iIEL~B ,1~~Wt1, 2··· :Z..Pi\¥iIEL.@g: 1J~Itt1, J ·•• :Fl1 

~-2-.~ S'f:1 ·~-~L.@li' Titifili;zl, 1- : ?_, .~-2--~ fl1 ¥iIEZ.. ~~i 0 .t.ifA hTJ~-{~~/Jt@rr~Jf1~;l;(1191~mM 
-~iT llJ 1¥i. 11t1~ni, -±r~iT rJ WJ.:fr(1EfxM ,¥111 ur~ !TTJ s-1 !tm" 
[0094J 1-I. •1t~?trnt f)i1J rt1 , J1tf fifrlt $,ft+}fll'Js i~,Jf{ ii, J:V2f5-w-~wAxfftrJ'.J .1f;/)(1ffe@3i'~~l1S1'Z it 
),1:-1, 1J,-T f{JO. o 1 w 1.. , T~ 1J-.T ?JO. 1 w 1.. Elx:1, J,T f';JO. 3w t o 1:E • 1ct~~#;$'&:11u 41, Jt fnit{-fiN 
7TI ,:.--4cal, 'f···,:.J'. ,:•·· if'·'i!li' 6'· ,,;,, 8 ,,_ ·;i·· J ·1· ;,;., . 5 ·. 0 • _, __ • [Ct:',-,-, '-fc: 1-., ' Fl -+-•,;,•• T,.,, 7TI ,:.--4,./·' 'f···,: ,, T!.'> 
/,,., i:'.!L.i'J .:1'-1A wrd1'3i:i,1s i.i'J a w:7:h' 1 ,- • :c'JU., w L /o ,, it: ~c=:¾)Jt3f7!J r:p, ,fcl, fl ~rr,:--W\X..(t:'.!I:1,J .:1,~AW'{ 

@!J'ftm rt'J tr Ii: r':I :.ft: T ft1 :·iwt , :.:,r; i. T· t/,J:hvt QX ;F :k-J-f'J 1 wt % 0 

[ 009 5 J {E • • )}[;. ~ JJlli Wu 41 ' * 43 i,[q ff] j\ 1-'( 1.4 :u~ lvrl j]~ ~a B +i ' ffl /j, ~~ T : i½il ·~~ M;t Ef1 :hl: Ef1 ~~ ' 1it( 

@~ =it:. ffl .1r;ffl ~ti ,~~wt~=-~ r¥ 12tr¥ ~m, iw@~ = ttZ..Jit ffl Ji{~~r;:8n~@t:{;z c= itZ..J\t) ~~ 0 t.lt.iK 
f4'"•t.-.,t''T'"illi''riii0 ~1,1 ,'(,X' /*fT" ,1-,~,,1 i15cf,,.f,_,,.:JE"' ,,. [ 1--•1t1+f~>Tj • ,/f.r:-t· T~·1J1!xJl3tl'li1 PJ 0A "Jc'· iR iJ,'.,J}3 , 1J.::f1J ~A l1KJ 1r'r BX i ,'] t'f i~.( C C1 P'J .Y.:n ., 

[ 0096 J {E ~ lit '.I( tf:E f71j r1 1 , * .:r, Nr j£ $.. fu¥ Hl 8] }~, ill. ffl: , it 1t ¥ff;~ {liji Wi~ trn ~tr '2( It ~t~1 -F + --r fl,J 

0 0 1 \, . .,. L% crt; .:.~ ,j\ .r. 0'., l·,1 1 \" t %· . ir - • 1L-J;: '>'\:: :'ill. i 1.J11! rl 1 , ~ ... ,f P r,;t ~!J," 1,1\' iii;#; tt,_;,, r,':<'1 ·-0--
1 

--~-'.· ·'1(1 )F: .A,\ .r. -f:1.fJ 
• 'I .,_, u ... ,:::A.( ! J .,.- ~: ~ _._ -~ ' ,J " !--'-- ----• _P. ... J..) IL, ,/ _, l , %\.. '\,j t,,(_1. !., \. ly_r,,_ t::t,,. '----' -• ,-, ·• r-- __ -,:__ , -.I ' -• J .... 

4 (Jf;~ fcp ]%) -- iWl rM~ '.il'. Z., r,;~, 4 ( :1f1~ Ef1 t~) @l ;~~ \Jt Z., r,;~, 4 -- C :. gr,1, fcp :hl:) iWl rM~ iff; z, r,;~, 4 -- (9i;t fcp 
=tik) -11-~·;,,;t,ifir;: ,ff, 7 i/fip

1 
,Lr~· ft:! 1=t:1_i,;_,~f;.';t,i'!ir;:,T177 ii5p

1 
.1-~· -4 i,;_ - S'f:1;J;.t#.ifir;:07 iffip

1 
.1. r)· - ---• 

-__ ,_'..,/ ~ %\,·w/\.~_x.,._~LLLJ!=IL "t j_ \_%\._ ' -__ ,_'..,/ U' '.1i~\J·w1/'\..t.=J_.,_~Lt:..LJf=IL "t - %\.. ,u ----- r "'._L'lfY\,~_x.,._~:_LLJH!- "t -~'- ____ is 

%'C--·4, S--·=l'f i~:@~ffi3i 1[E Z.. !W~ ,4, 4--·-=tC--·0. 5---= Ef14~{i;(~ 1[EZ, !W~ 0 f_j£fC1~Jf~R:N{rn&m~·rjT~:J, 
fj'L'.J'rt({~ Jtl, IE, i'i] r,J, f!,jfrfi_g;\Z[fi,ft111 l:J J::i,u 8Jf~ Jtl o 

[0097] 

0 .1 wt 

[0098] 

[0099] 

'1'1 , ~-7,J}it::~,:zx: iJi!YJ 1t◊tt8~/,'tl~~ f ;\ ff;°J 3wt % o 

[0100] rt --1!J·~ Hili w~ 4'1 , ;,t;: $ t~' f:l(J:£f;;!Xwl~Qj!'J(~··B1i-1:t, frj_/j, ~R: T: J , 2 -/, .::::.[i'{nf ~t!Tili, l , 2--

J 
,, 
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j:KJ -'_@f{m§~~~, L, :1--rKJ -'_@¥fm~:~~, 1, 2---J -'_@fME0~~~, L , :1---J -'_@¥fm~:~~, 1, 4---J -'_@¥ME 
:,infrlif&,=· 1 2_,1) ·Jlis;hkiJF.f,,~,, 1 ''-r+}· ·i!li"(_r;±:j!liz-i,.flil:; 1 ;1_:-\', --•:_in¥-C:-"%frlffi,,, 1 s-;-xf· ·,iw;s:,,·iJF.f,frl:'. L.~-¼: 
r-1x'.Jc1ch , '--"-'----•>-'J µ;fLIJx.l'i:~, ,.) ,j<,-----•J.JJ-,'J:~t:\7..t..,[,:, ,--" 1.-X:.----•'1711!:ldJx'.iclch ,c .. ,----•>-'J->JILI-Jx.:c;f,o _ _l_,.l:'J::: 

JT~;!-{'-/: 1Jf1-i \Rif}\l!i_·i'i -p· ·v, 'l r)'; ':'1;1-, {,I; 1R:l, . .1~1, -p,_- 1' I r)f.i t,'r;;1=it1 r,Jl:,·:i:,,'_1 ~-) r. i~] 0,j· jiJ, ff[ c, 
, • ,. r-y u. ,=lx.. f:11-1 ~ __ ,. ~ ---'--r'" _,'..i.t ,_ J.... :-tJ , ~ _ l;'./\ 1 J . , ,_. X, , _ 1 . --~ , __l__._, ~ I-! ,_.,..__,_ /tj 

[ 010 -1 J 1£ -it~ ~,j~ )1~i f;Jij rt1 ' * r,tJ il'cf ff;_} {}1 .:[R; Mf @JZ m1 HJ§ -, fCJ. ;F j3li T : ~m: ~~ : S'f:1 Iii~ ' Eti: §_1z'. t\H L mm 
;¥Q ~tt \'H~.::::. I_,~~ 't~i~tf, /l~.::::. jJt~~.i ~~ 1t ·il'4m,, J~ :r& r:i! tJ(;5m, !H~ ~~ -PT ~. J'ti. 1:a 1t /fl , ill -~l]' rJ M i;;f;p,Jz Mi+ 
t,l f:HlWJ"itt'ti C 

[0102] tE-1ct~¾ntW~ "P, :,t;.:$ ii"-ir!'.i'f.i1'.[f-~11~1[1imti-B:tt, f}J_~,fl~ -T: ~i:fa\l1[~ Sf:1@¼, ~1111:t~~Z~ mt, 
E}':! HHi~ Ff':! m~ , F,t':l M~ rn~ 7 -m~ , ----~ Ff':! MHi~ r rli~ , 2 -- c E}':! rrJ rlit~t ,;"> P{ rn~ Ff':! m~ , 2 -- c rcr:1 rr~ mt~t ~) Pi i~~ 
7 ,,,·-- CT1 ·•-±lc;e:"-~ +--r 7 rib"-' ·v lf.l' rr L:i;l;K'fc '= -t--t· ~ .-.L, 7 TV ·+-l t;cllc,ih-"'-{+ Ifi'·• rr:1 ·•-±lc,Hi"-" - • ""'- --f+•i!Jiv l:: '-!'- ,.,,.-.,1, 
G Af-J , 1'F t/J\ t".i'L r.~ -~ '-----' lcl1-i: 'r' Hr1 , '1'' t: ,'.! l'l3~ 'Jc~\ -tE,, 6 lli,: '-----' 121!(1 , 'r ltJf~ &e-.z -~ Hf-J , ''r t1W ki !1. %, 4 Hil c __ .. J2L~ 11 {1( 

1W1Ii~ iTia -iiJ rJ. •¥1-it ill:'. m , -fu iiJ ~. M H1 st M ¥* l2.-l 1. IITJ s,t 1~ Jfi " 
[0103J {E---\~Ji:?t-Jsf1:'ff1[ rf1 , -*$ tit,fnW:[~1-~1rn~~r; iJtt·, f§_:;r,m -=t: 1, :3-fJjn'iflWf~ VJ ~r;, 1-~(-1, 
-, - • ·,;,$omi'-' -1-• ,!H.. ci 4a 1 -) i--t--i11;i:iffi''' J- ,Hi'' ,- =- -• •) -rb"'''';Jli"' -1- :Jhl' , m -t:f 1 ,, -rbr-'''i!E"' -1- 'hi' 2 :r 0l ·,J!"\ iJ!z l"J ~11, '-' - Jfi~ - ':_,- i"J il;,1J1x H icl~-J' J-%~ - j_ '.,- v"J 1f]i(,~13z Vi i'j(j' l - + 4:,- , ,:,- 1/'J H]i( r',3z H ic1(i'. -

f-'f-1 ~---1 , 3-- JJ~fr;l~ F~ t{~, 3--f_,p ~--1 , 3---Jl-Hr;;~ p;J ITT(~, l--j~j;l;i\i--1, 3---Ti~l~JZ v;; \~~, 2--]K_f ;/;M:--l, ~1--:ri:iit1¥~ 
0J im~1, l -'ffl,- l -17:f'.Lf,y-1, 3-~~NJ 0J im~1, 2-'ffl,-1-fJ;f'.Lf,y- l, 3-~~NJ 0J im~1, 3-'ffl,-1-fJ;f'.Lf,y- l, 3-~~NJ 0J 

il!il'. l -- '.1:ii'f --- ? --pG--, -1'.i\" --1 'l -- Mt if;_t ITT :,llil'. ')--- '.1:ii'f --- ? --pG--, -1'.i\" --1 'l -- Mt if;_t ITT :,llil'. ') --- '.1:ii'f --- ? --pG--, -1'.i\" --1 'l -- Mt ,:ut ITT 
~::18 "", :;'tl..i ,_. /~/"fl , ..__1 :'~ f=-X I" .:J ~::18 "",.:..., :;'tl..i ,_. /~/"fl , ..__1 :'~ f=-X I" .:J ~::18 "", ,) :;'tl..i ,_. /~/"fl , ..__1 :'~ ~=l:.x.. I-" .:J 

11,~. 1 - Ef:11lt-1 - -1 Ki ';"'~11"·-1 ·1-1·YJrvit: r.¾1 ;11::01 ')- f::Fl 1lt-1 - -1 Ki -r~1~-1 '1-1·Y/ivit: r"1 ;11::01 :~- m Jt- 1 -r~1· -r~1~-1 :~-1tm R~--1 - ~ , -__ -• - ✓ 11 ! -- , '- 'IJ,., :=tx.. ::J !=IL < ,_, ·-r-., -- -• - ✓ ,~1 I, - ;1 ._ 'IJ,., :=tx.. " !=IL "'< ,_ "T' --'--· -'--- t ,~1 I, - 5 -· 'µ_.,, 

gf~ if;J @~1 , l -- if Ji -- 2 -- p::J 't/f,-- l , 3 --/J'.¥i §3z if;) @f~ , 2-- 8,3 Ji -- 2 -- 0I Jl-- 1 , 3 --{:ij ITTQ V-1 @~1 , 3-- 8,3 JL -- 2 -- f,q :J;m -- 1 , 

3--i~~Jl F~ im, l, 4--T1:'~1Mz v;; ~~, l, 5--,r:t·J~~Jl F½ m~, f:r :ttt=rc~~~iI_E 9'i ~~, fr t-!r.=1l~t~ if[! Z, ~~" _l 

~~~~w~~~$~~m.-fu~~~#~~~Ll~~~~m. 
[0'104] 

[0105] 

[0106] 

[ 0107] ff - --.LIi;, '.~);'. 1trE ·f §1[ rf 1 , ·* $ t~ r't :EF ;[_k fri~l ,rnJr1; , ·ffi)!~ [~ti T : ;Lf T TyXl , J:r JP~fT fri~l, 4 , f5- -:::: 9'i 
J\t WT1W,l, :Ff. T ~ilf~1" J: it :Sf )jf( n.Nt :1J PJ -~- ;J't ft Hi , tGL r:1J ~:l ~ ~f't1IJX M :frµ C.( l::. [sJ fl& f~ /fl " 
[0108] 

[0109] 

Li PF1 (C:f3) ~, Li PFt, (C2Fs) 2, Li PF4 (CF2S02) 2, Li PF1t (C:2F~.S0:;) 2, Li BF~ (CF3) 2, U BF~ (C2Fs) 2, 

LiBF? (CF:1SO:~)?' Li Bf\ (C:;t\SO;;) 2; --;:;- Jt m2Nltif1t;~m it' ·f?J ~rLtz C~Mt'H~fr) 1ifill7Mzt'll-, ~- :m~:~: 
g~ t~ f; 1i~H !W !fill , -•••~ ( ¥ I~~ ;j;~ {\') TWt g~ 1fill , .::::. %\ ;;y_ ( ¥ I~~ ;j;~ {\') TWt g~ 1fill , ITT! %\ ( 1/[ )~~ ;t~ 11') 1:J~ It~ 11 
~F C §H'[, ' Jj& fE ffji¥'{(½i n]Tl ~-1Ji,f,t m -. t+1 ' tt!, :-'i]l,t Vil rH {t ,E§ P-3 ;fifr Sc!X f9 t+1 ~), J: 0 1Y:J _QI] ' {E- -i~t ~'..t 
f1·tf,7;i[ cp , rb i'i,,? ,'m--ni 1';£;-f .1· PF di:] ; ]~],'A~l f:8 .-r·"-1 . {__,_I_-· 1!J:1)::J'1ffi lli:! i::i::l di f.rg i-f'1r ,SJ_ +.fl -1· [•lF.:i'i'v'[ 1· r)ir:;-" :'V1~T-, 11:., !, ..! , , ~ /1J1 , _,, ... L::J 1",-~ -~ _ .. l: i -. __ •. __ . ~l .1 ,....J_-J_ " . ______ -·""" .~ ~ ,,, ""' i , u ,fl:l . ,,,_,. ", r2 1·1----• .,, _ _._ 1_, __ ;r,.,,( _; L l "" , / ,___, 
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L, 2mo J/LI'flt2. 'imol 
[0110] 

[0·111] 

Yi'¼itUS{J '1[';1j(Jffyflj" 

[0112] rt ~LlJ;i~fltfi/7.Ji[ cp, *$ itF:0 JJ<.1'.? fiUNl}i' ffi7:~[$~ -J: Jltk1iWg1i(m~ 'tJ#.:[f:M~!~~m~ ,:q~ 
.:}d~@frnl1. '0'£.:[KJ'§Z m.t.~li , f,f.:UtM, '0'£.'.\t~/\'~, -;lftHf{;L1tHflJ, i~~rrt{r.11 Litf fflJ, 7f j~lf tiX-;t·~~1tHflJI'flt 

[0113] 

fi~ ~ ·•~- Z, im -. 11,W ffiQ Er ~Tu If !'79 i~ mi , Ti~~ rJ,:, L :fil5 [L Fl ~Tu @t·j ;j;(l li~t NJ : IE 0i ~f1 ·¥;• 'fi'r .:[k tj:i,tf it m-i ; ff. }~I Ml 

%\!fY1~(fJ ~~1;!.;~iit(·~~!Nr'1, ffu :ftiJ Y:J.. \%'\ Er ~) Ttt(W:~iNf'l, lJ.. (_:=frf.1ii Erl!;) fMl~~iNf'l, J,J.. (:.i\ Ep ~J 10.(rl~ 
.ij~ , :v: c2-r( z:.. J;;) iW!@Jrn§ , ::v: c2 , 2- -. r~ z:.. J;;) i~miz~§ , xx c2 , 2 , 2- == r( z:.. J;;) iW! @tij§ , 2-r( z:.. 

)_,tEp £T0trn~m1 ,2, 2---=iCZ1£Er Jii1l lf,{~m~ fll2 '2' 2---•••~i-CZ,&Ep ).J[i(ffiQrn~1" 
[011sJ r'E ~itl;'.:~tTim f9U r1 1 , :4~ 4, r~st £Ftf~'ftiWIWJ~Ht1i .. ifl ·Ff3~ ·f: y --·r ffg iNtl fn y --,IJt v~ ~~ 

~ ' ~). & ;j:t} litHt {.t:H!j [f,j. -tm 7} 1I Hi :mi, ~xAt frj ~ )jf(';"§i~ it@~ 0 

·01 WJri , Z. ~ n: 'r-~ WJri , Z., ~ .l WJri , Z. ~ 1r{1 T WJri , Z., ~ # T WJri , Z. ~ i:Z T WJri , ·01 03i t\H WJri , 'r-~ ~ L WJri , 
Rffi&WW!~' pq ~iH WW~' T ~& Ep m~, ·rW:~L Wi~' T~~ww~' #T ffi& Ep Wl~ '* T~i ZJ m~ ,!J.~& Ep 

~§ , fX @» Z:.. ~~ , tJ, ,IJt ~] fl ~§ 5fi1 :¥.r fX @» Z:.. ~~ ~ , t:J NJ~-lz;: llt H:. 2401 st -1;115}£~1 It:l ~~ .{Z ,f~ 81 Bf\K 
''f., ~"""'[·· ."= F' f ,, ,.;c J;,,._ ,f.l' ''f' i!F"' ~·v ' +.- J•·t ··r·· 115 ~ ••••• != ·7 i!F"' r:n rrli~ ___ ., ."= • .,. ~,·, ·7· ,F,l' ---· EC ·7 ~.<. ·,:i:, .f1z: @:z i''M " ;ff;\ .i:-tX,' ·r.:, P ,J -i°J'.E-VO«'.z r'iX: Im'! 'B 1;':i , 1r1. , ' ','< !-' : -••·~ r:;!, , .. l r',x T ~i'i , ·_;ff;\{._, ~5'. ___ , ~(j , -••·~ ;Jr,~ u ~x 1 ·--J 

~i'l , Ji( L gj((f@;'l tW ~ ~%\ Z.. !¥22 , 2 , 2--- • }!ii\ 7 IB8 " 
[ o 117 J •

1

1: - · 1}l; -,~t Nii 1\/'i1J rJ.1 , :;..\: rt1 Fi#' ~·'.1 :r1·; ,1 k- ,mfJE \'JJ .➔:;r . i□ ;,r;: J3 1 tl ·]··. : 1

~lJ ~,J u~,t mi!, , 2- rr:1 hj{'• n11 °~,:1 P:Ji: rJr-15 . 1 ----· _7 ... ,~ ,_,, T t t ",-~ r~ -./ /j; "- R,,__ , __ .... J H ' !---~ ' ;;..... le - -~'- , .... '1:l r -- -~ ~ -- ~ <.! / " !"t1 ' } 

[0118] 

3, 3-L,J~t R Ji)~@" 

[0119] f'E ~@:~,¥£: (71[ r1 1 , 7-Js:lt'I i~~ ·&-rmfi·trL1fi'.?;Llt1:n~·' ffI:;FPDl ·f: }:;FTWJXt '2--· Fl1 ~fl'T #X\' 
" i:p ·tJ· rrT ~,--1 ---- = ++-rrs,l ---- ·7· +1· ~1·,, --,.• +"· m +.-;· -rr:·1 m H· rFi +i· --:rn ---- en +"· ·1r; -rr-: = -rE illi.6, m ·'1 t·· i:p 
,)- 1-t-1 ?:E~->/f'i 1111,\" ----~ ~t~ :~011},\ "'I ----~ ___ ., ?:~ 11,>i~' i __ i,~~ ,-T' -~~g,X~" :-r -=~ )nJ ~-;~ftr,\\ ·t _____ , '-T' ~~ ! r. w,<\" ~t~ TTJ-1"~ i=f): 'T' f::ffi -~ 1-t-1 
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[ o 121 J tE -it;~* !}t!L w~ q:i , 4-~ $ tn s{j ;J( ;& wu ,jj c.( i'fi. Jgi.1~ m - --r~ , tl!i PT rJ WJ -rr!i 9)( 15· WJ-rr!i rJ, 
1:r~Ji'!'Jftm" 
[0122] 

[0123] 

[0124 J 

[0125] 

[0126] 

[0127] 

[0128] 

[0129] 

[0130] 

[0131] 

[0132] 

:1:x: '31 mt11 Js:f\'.:tt-A* 41 i.n4' ,. 
[0'134] •1-'i::: - -Jl:[;, '.,•t hll,~ ',i' j)j1[ rh , ·1·1:: ;~_,1.:,,):f, -·r·•(lf_-lff;/ Frfi ·1''U,:t,+; ,{,B 7;[£•tf. X. tit': 1·1., M.1! f1,~-t iR:i} ;tt, -j:Y-;:";~!1

?.'.11 f']'l'S ~_.-,r-,i;,Fff -· -- _L. ____ .,__j,/JlL, ~• l , --~ ,,_...._ .--- ,_t.1>,.1,_'./-.., ___ .'J.-~ ..._ , ____ ·1 ! h ... J ~ .'j,o.i i...i. , .... "-7'+'1:::3., ,r,,. ,._..1, f------1 f,J•'T'~ •-•-·-1~ ,_..,..__ 

:£1~Jt~{;%Uttm" rr t~~Mrr11u q:i , rl~t&fti/1:tm :r.lt~Atim:ttiJi:ft~ t~ftttt~J. ;1.t;,MArrmwtR)t', 
'/i'J, :tm), lr-lli~1\~R{Jtff ¥J "f'E ~@:!tff£: /J[i r1 1 , 1:i;:jj'l'f ~ J:~ *1t1'f'i218f.Ji11.~ i:ij' l; .. (~-1;US9812739B 

[0'135] 

[0136] 

16 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 162 of 449



CN 109:30132b B 

[0137] 

± ii'rf 1/'~~ k ~l>'J. ,t;I -i-i_·~ }-1\; :'i(j y:j·'>, G1 r1·1·1· -ZVWJT'i '1"1>: f:;7. RT, /1··: Ac_,t-, s'J,rl\L lf- 1,(1 -7,f-":;ic~i- /[-....± ii'rf 1/'~~ k :lz. i;L f-Vi }-1\; ,'i( i y:j·'>, GJ_ ---{.'( w:.u ,/-J\ ti-; 7"- T t ,11_. -~ ,_, i/ ,,..;.....,,. ~ , ,,,y.,. , ,:,J;; ,,:;...,,, ,-.i.._,. :-- ~ -~· V-P-,i ,_1/1 ~ i .1 --!-'<. w:.u ,/-J\ ti-; 7J ..... ·r , ,,.. -~•-l-v i/ ,,..;.....,,. " 

[0139J 1± - ·!f,t,lHfiif71J rt1 , -flD ra:J ~,:}~'i"~:;J~, t~~JtA 2Hr1i•J~~j;t1;.t1:1 :.frl f.\'t: J\~itrf.11{ 1 1::.A~);1()~2 0 911 r!i 2 

f,i:;.--=-- )~ f,} •)N / 3c:_ iJ--~ .T 'tE.:;,~1:t 11'.J- ------1-,Ar [Ji-1 J-• ,1L-g-,H1'.J- ,\,;,, fcl. '(i i'i'r_ ~[ll] ,\5'. J/ 
,il/J\,v..,.-.1~,.:-,: _ _,...,__r '!--- .J 71'.:_,,, ... , I=! , --t,, ... :i _____ .,.UL. JI=! l/..J't1z_,/,,, I . i/J,,~-..o 

3,Pl'r 0, f:~l}l2-{Y:t=: T·ftUtit.{,$:B1J itf:JJS~JM 1'--R itl. J·_, t!:l:Bts~Ji~t}¥IY9•v.. it1 t~)lf o 

[0·141 J IE ~ 11tA:JJ£i 1!~ ,t1 , -~p j?f] 4;tl~ J\-cl,Jf :;5·~, t\'75 frJ.t;;J[1:$: 1 R~~/bt~ illltl.zrj\ tf:j'Jt::¥4 Ptfa:.G5tiit~ 

[0142] 

[01-13] 

[0144] 

[0145] 

tJj J"i'.EK*~;tt = (,t~ le\'~- ~--1,,t;;fi[i*@ ~-) /tJiJ, ffii;f:5~/ (11~}\-!'f iJ,£-~tim>f;,fi:JiJX¥'.l " 
~?i f ~ 8'.J Jli ~ i'B 1¥ fit 1* .fl 1;%t ~ lJ ,~, , JfcJ& mi 5J" ri~;¥11 ff1 !iYA~ ttt ;ix Ji , £ Yl~ c# f5 ftJli.. $. , 

fil Y[t:. , {~ fl ~- -F rif: , fJ~ Jf ;f:IJ 1tf $ -l'-t ~~ :t Yid~ fiJ 1:~ liE " 21 Jffi t~ fM 1¥1. illT 1i Ji~ tP :x~ TIIT i#; Jllf ffJ tlU,· ff 
'.J~ '&'Lit , l,Jf ;ii :f'ij~ ~~- :'fj_i ?(§ ~l-fM Ii , 1Jt H1!~ :q; 5fll{ifr~ 'flt~~ Ctr $. ft ''f: Jk~ ~!=:'Wt X-11 •'?f" 

[0146] 

ilt, {~tU tf-J t111t:'if;~it'm.JlTI" ?~Zf. ~' I~tFt;fn Ut}1~tf-J 1!1'J3:{'.fn~1:M1'f1Et~, 
[0·147J 1± - ·!t~:,tHfii f3r1j rt1 , Dl t1ID2¥~ J1:~_}c~i(;: f/']0. 9 ~;D l /D2~( fj l . lo JlrJH, $,{L''}!:-'.\i -~.ffl 

[0149] 
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[0150] 

[ 0 ·151] •1.ic - • J.f_ [;. '.:;-/_: Mi ·(vi[ r+1 , :As: l'B t¥' ['j'.1 E6 ;f.y ,'M: c'\,%: %N ··16::1 F +E _t::;J f:i +E ;;' i's] 1 !} .:ti' [1rfil ,9§ L'.i, [11:;· ' r • 4/, 1 i'E" 0 _L. ---~---' ,...,.__. - , l , :_} , ,~-":.J ~ •+_:, 1 ·-- ,I -.--.._E"l. _1__ . -1>x. _,,,1)x. .. .._ - ~>--- M ,, ... ,..,, --· ,. _l_L, _J_ -1:f 

*~~~~R~~~~~ffl~~ffi~B~~%~&~~~~~.~~~ff~~~tt*~0 
+H'i<j :I:;!; -/·.f,: , -1·1:t: ~ Llii ·k· i1"fi {1;11[ q::: . Er~ rim ;'iJ .1f1· rrs srf * d, +1r i'i<j Llci Ml ,-:--f·\>J f~ iE'" i'i<j ;!;f >v._J ff~ 1,G i'i<j ~~ .f"1· 1h5,'Jny,fr:~r-: 
,• , ,-i l.:t... .... ! __ ~ __.. ~ / IB :,, .i , .•. ,.:i, .. •, l .... J:J,_ w. <J -·+' T \~-,., ,-i 1 -l--::.,[J1 1,,..... r,~ ... ~. ,-i 1 r·J ;pr 1,, ,-.,,.•"-..:, ,-i ,..T ... ,__ i/, ,..v<..:_ .. w 

~¥r/1 o Ji 14': ss , qJ :01 Jti ~~ rt.i ~~ $-fUl, fl Z. '.~ %-fL!il , ~~ rt.i ~~ Jc.:ft:i ;fff, fl Z. '.~ Jdfi tff W( •~ i:kJ '.~ -* L 'rm ---J; IKJ 1ti .~ JL:~ -@r /]¼ ., 
[0153] 

[0154] 

[0155] 

[0156] 

_;,,,._ {Mi" Mr 2, [ .cl,;:1 1l, , 1., ,'M~ .'1-:fc 'ill/ :i;J· ~:I. 6{; '.'.ck'~ l l.• ~~- ~-1\~ 1l, , 1., ,'M~ .'1-:fc 'ill/ ?:~ -~- i}¼ i' rf jx ,k rh ,#i' ;-• ~,j ·+: 1% 6('r i'i1Jil \ h 
f} /1.J·r~-;..-... -.I ,JJ:..1:; +~1 'i,1_,a-·:r· ~-.El- 1:"'.j 11~7 :-l ~ _,/..J !"l;.:;, -~-/ x.. +~1 'i,1_,a-·:r· ~-.El-,,.1----! .:-3'?:.: ~ l,'-1 0 .LL/-:-'. t· ~-d ,<..._ t1 ~ -~---~ r~ '.) ,1-i,Jt' v, 

~li~~~M~~~A~~~~~.@~~~~m~~~~g~~mm~.~~~~tt~ 

[0157] 

[0158] * rl'.!.:Yr~i, lttriu A 71:w H-Y:f!-tn, ~fti:i1 rl'.!.:Yr~i, ,t-=rH-ri ht,§;!, itt~rt rl'.!. i.~s, rt 1%rt'f't #trL, 1t1%rt11 
SPiJL, {f'.t~:i'ttT fPtn,, 1;f1Ut \·1 1~11:•µ11f Hl, i:r:tfttr, )!lJicr rt 1~C, ~-- t-%It1~iB 5~, fiit~rntrt ,311:~ 
YC.:fil:, r[\: '&:tF, ~ =f i? <=Jr ~l, .:,,+ :~ 6g, ?/1~~ ~, {[ tA:rt :t't l"i' tF, r['.-z: l"i' tF, ~ ,t+J ~ 9Iir,, ~ tF, /\ $., 

[0160] 

18 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 164 of 449



CN 109:30132b B 

[0161] 

[0162] 

[0165] 

[0'166] 

l, HUl! $JlE'.Rt $U:i 
(1) ih i.ZHIH'i S{j fltu %i-: 

7J~Rt ;F 1°] 1~ ffl:8110 ltfi :ft1 iu ;;F iPJ J~:trmWLl ¥ PxJ ft {fi] ff1 $,Jl:~rfl, )t­

~ *•~~~T~~~~~--tt~~~ c 

[0168] 

[0169] 

[0170] 
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~, 1~i l::J, I@, itrt, {If'/, fUffe,~~+rtJ, Ni ,ff~:tl20M)~ 1t,1 OO()'(ff~ _/[i}ff.r,~11m (DCf R) GJliJ 1 Eij[.E~,1tl!,, l(~'fJ:'J 
11>◊ 
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[0176] 

fE ~' ~ 0 . 0 SC , Jr fJJ ffi1. 5 5:}· t:4 , 1t\ ,Jtf 1:E 6 0 "C F Mrff 21 }: ,Jtf , ?)1~ 1¥+ ~' tn ~<J /IJf. Jr ;]ft Hk ~ ' ;@JI FA 
i+:ij>f€( f,J: 
[01T7] 11:t~JtrJH~$=: <lr:n11JnJ!f:;t--7;J1i/5msJ~:rt) /;tr-1iirnr'jf.fl:I >< 100%" 

c ::1) $, ~tt~ ''tf s.: fr.1( tit'.$~- tit ivrn ~:rt h 1i 
[0179] tE 015 'C, ~if rg1tl!, ~J 1 C'i'!'[lfit.:ft ~ ?f 4. 45V, f:t~/f·t~UK:f~ rg 7:E rg ifrtJ~O. osc, W H3 l c-t~:i1ff 

-fit$.. 3'£:1. ov, .0t8J :h; ~-;,7:fJ~:q:, 1;;; m~1:J£~~f+·· $. 11tJfti1°${1( 1r~:q~, -5J" t}U ri· w1~1 Hl ft~ l1~2oolJ 
fU4oo?X EfJft ii:{~H¥ c'¥., J4;rt1 , 11\:t+Jfis<J 1~ i:ti~tl~?r::ttm'{T tti1H-7it~o 
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f;J.$.. cri:1. 2V, J}ijj111S-5}trf,, ?~it Jf;·~11!uWC$.)Ji, {EBS"C.F Tf.fit]241J'-B•J~ Jr~·, 1l~i;!u$.1 !i "$.) ii p)f = Tf. 

1~¥1 lff 1=g Li:. -~'I ,f~ JG ~ JI " 

[0184] 

r.:; ('11'/k,' 1 1'H){\j•f, {;I .. ~ :;._';, _fi:J· {r,J. i''i: ·'·1\< 1'fi'i Jl~ fc"'1· r·10 '~ fi:J· .{f:i,L :tt ,?:_.; = (7,+ 1·1~11'fi'i fl~ r·10 i\'J:cr i±t '.~ _fi:J· / ,Xi)!,,: i';"i'i n; l", . .(-1 ~,;,1r rh 
·-· t ~ - - ,L:J~r._r_==r::•.i/J"-l'.J·---o ,ti : )~- -,lT-T.:::::F::•.:,,,-.,r,~·-+-· v'l),_____,__,,_ ,ti : -.1)J_A.,l-l-~1. r.1·_::::::r=::•./ l=l .,,....__ r,rl j,)_;z!--t:~ 
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SN 
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VL PT('N 

• t!JtitL.iW, EP ' r'@ EDN ! 

i p;f mHJ;Jfai ' I'P : l, l - ·:. #~i ... '.",2- (,,x 7. i;L;;' T : i:K-3'3- • FEPE i,, 

l~lti;Ht·~1t 
' T)dl\fP 

[0187] 

TflP 

••••nnnu•. ••••••nnnu•. ••••••nnnr~•- ••••••nnnu•. ••••••nnnu•. ••••••nnnu•. ••••••nnnu•. ••••••nnnu•. ••••••nnnu•. ••••••nnnu•. ••••••nnnu-_ ~~~~,,nnnu __ ~~,,,,,H 

'iiHfi'.;{yWJ I A A;:S.N: A,.:ADN; ,h:EDN; Ai: DCB 

.:.)/fkfd"'J ! B H(llTCN-1; H1JlTCN-2 B:;:PTCN; lkTCEP 
·,::::·~::-~ ·a-·1~,;:· ~}Y') I (' 
,.•'Jf<K c"J'•:dl_. ,·. I .. 

~v•••••n,,,,,,,~v•••••n,,,,,,,~v•••••n \,,,,,,~v•••••n,,,,,,,~v••••'"'''' ,,~v•••••n,,,,,,,~v•••••n,,,,,,,~v•••••n,,,,,,,~v•••••n,,,,,,,~v•••••n,,,,,,,~v•••••n,,,,,,,~v•••••n,,,,,,,~~•••••• 

.\\l\:iJ,1; ! D D1: FEPE: L):, TtlAMP; D,, TPTP 
, .......... --.. ········--........ .;._, .......... -,.......... .. ......... --.. ········--.. ········--.......... __ .......... __ .......... __ .......... __ ..... . 
l:f\(!i;¾rt?rff I E E;: TW E2: TJ\.·BP; E,: TEJP 
;, .. , L, ;;,~ t;, .~:; -----+------ F ft: \.'C; DTD 

:rH\\ni.v.:t1;~ I H Hi: c,st: H,: v1.. 
••••••""nnnn•••••••""nnnn•••••••""n-.,'-nn•••••••""nnnn•••••••""nnn ••••••••""nnnn•••••••""nnnn•••••••""nnnn•••••••""nnnn•••••••""nnnn•••••••""nnnn•••••••""nnnn•••••.,"" 

f}~ )< Lttt .rs J~ tt' Jt ] er 
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[0189] 

[0190] 

t1 ' --£'<- - --· _:_ 

Dl-5 ! :J ! !U 
.................. , ..................... , ..................... , .......... , ........... , .............. ! ................. ,; ............. , ........ , ................ , ............. ., ................................ , 

!••••? 1 ~~~ •••; rr~•••: •••••rr ; ••••n•• 
5, ~••••J.••"••~ .... ••••••••j•-.... •••••••'•-• .. •••••••••~• .. ••••••••••-• .. ,••••••••-•• .. •••••••• .. -•!•••••••••••~ .. • .. •••••••••~' 

, Dl-1 ; , . li 

! D l-S t ..... J ! ..... J ....... 1 ........... , ....................... , ................. , .................. , ........................... , ................................................................. , 

!VY,,·6:,) 

.: ............... -- ........ : ......................... ! .......... . 

it~ J,:f ~:J¼ :f. ~---
"''''''''''''''"""''''''''' t'''·""''''''''''''''· 

'''''''''''''"-( 

' 

... JH2i. ....... L ... 30 ! 2.~~ 9L! l{l:Li'; • 

[0193] 
~,,. • • ,:i'" 'H';-:r ·- ,+, '· "' · ·- •z;- + l'l=I • .. j 1.t..J ·;r.; r • 
@3-t: 01 rcif~, f1wJ,,1, )ii "E. iD?,b'J Jil;;m. k~1 lr.1 :tWff Ull1r< i1;j it. o 

[0194] '3 ?l;Af[i{fi/Sl •• l 2ri Sl ••• 1~1 fjl frfj a1·H! .111 f =H~, 1 , 3, 6···2t1s ·--~%;fwffs~w /J{t\~r!J, tg/:i~lp s_g 

Ir~ :1~11 E[~, ?!t: fm :Ef J8 .R 1ft r1~ rm EfJ t~ ·tn 0 

[0·195J iE~ IW~ijij t\!it ~:l~, i};J~T _::::J~- f~"i~XfP l, 3, 6-··L::~:k3t ·J~ ~,~:Yf]{} )~*Ad°, :&1~ 
,t-] XtllYPU ~Hi~ £f5~ (l) tut (2) Jyj-::{f;}:; s<J ;Rf+: g•;02w t ~; (X+Y) :,S: il.n l WT%· .. (l) ; :¥n tto. l 
::--:~ Y) c;; 0'.JB· •• (2) i st' kJ-43 ~trJ,{f;'[Jf !B ~:11rr: r½ ~§.±?'\' tm (l(J .j\1} ffi'J½X * ~J:J ~ 0 '

1'1XfliYY~ Jr: ~J 2w t % 
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-F Clo SOC20 SOC70 

W:JDl -1 Bt ~ itl~T:[20011,:JEJJx~ ,f§ T:E/f~ i~J :ft~ :JR:tr (10 SOC, 20 % SOC, 70 % SOC) Bt ftifiLrf~ 
1311 c, ~ lc)j~ WT ::z)': $ tr'!~ J}tii{fl]S1 --J ;fWSJ --2 l] M rt fyljI)l-- J g{J $, rtll{E4001:\:h)i:Z$,)B{EF[P] k 
t=t!,>J(~-r~- (10 :6 SOC, 20°-c :;oc,70 SOC) 1r,JiW:1;f~fKJ [S_t:io -11JL:_( lf d\, i:'§!f~Ti1H~,(V!ID1 -1, ~1J~X1}!j 
·, -~nc] 0--'--/.•---rr,___:.:rr::1--'-•,-,-•,+,r::1=1 ''"1' /.B~ljuq B-1!,-½-
:--i l --1,ffh) _ -- ""'ft Di'l -'"1' J-1.ir:tH ufL 1·~ 1-1:1. T\"i ;:Jfl -r"T :'J" ''}J ,n: rx ~0 

,. 

[0·197] f([J;:f:~ l-2ffr;j~' =E~1tif1t~ r1. :::-:.JJWix L =.@$=. C:'.-i~K)i~ Z_.)}J mL = JJ%-ft-fr4fa;@: 
1 C) " = k'c----•Hc}: l 2 n ;:::::I l,c'c----•µcr:;,;t;l 2 'l :---• '2 f= -t:4•7 /c-;-~ -f,{"\ --r• l,c=-ff,-f- j"i]-P'•nfl'' '-+-4>111-f,1-1'1·•1' , ""' , o- L_'., ·.,,c :::--nr~· , , , o- L __ , J,11; :::-_ rm E',>( , , ,:,- _::-_ ( - 'yf~ "E /'. __ , "f,1-.,~ 1 fJ] ·.,11; i.l'J , PJ Ti'" n J i; .. ( ~:::-_ .c1, ~ 1 ,1J rrs J 

£ii~ ~}'\;i.;j@'.~, :;tr$, miJ:1rHtl\NzmUj __ :.1$h ~'t::111:Jfvtlit $,1tt1, rt1 Jf-m1JtrtJ:t20 % soctC~Jr[f7':1 iit:i_ 0~1Jl1JW:tt 

* 1Jl~R2" 
[0'199] *2 

~~ C{Zwt;,:,~! ~~··\lC\,;_,\•t1\{}:UB1('/))·t~~.,;!)_~~1 ·y,;z ~ ~ n~"l) 
,--~~~··l i i i 

[0200] 

' ' ' 

--········••;_~.. l ___ J ........ 
· ... st~lm ... r~,30 __ .,r~,l ........ r 4 ......... r 1, ......... r ~ , ....... J OJB .. r•-+"'"-··----~'O'""'-··--··~""----------~"''-··-----""'-··------"""" 

~f~~~i •••••-~l:,,•;,, ••••••! •••••4-m•~,,•-•1••-~~,.••••-~i,:~,-:~.~,•.• ••• 68.7 ~5,2 97,6 
s2~2 l. 4 ,1 6t\3 83. 1 95.7 

[020 ·1 J 

[ 0202 J tm ~R 2 p)y ~ , ~pg'[~ pg ~§ IY'l -~-- ~- IE 5 % -5 0 {1:f. ri1 P~1 at , [\;'@ li' ;:;~!IT~;:;~ ~m -~ ~- Sfj l~ JJn , 
ffJi·1W$, 1tlil'iri p;r llli ;F i'}fi ~1gQ 1f," ~j,, ~ l~j !tJP~~~ ff0 -g-;i: 1J--.-f·5 % l1xJH W so Fit, 2001J:1J&JF!fi 
~Jr. 5tb f11 :,,p; 1ic;r rsr:J ltil }[i[I, * NE ±1'\l t10 ' ·!tr- fs!1 ;\f P, 1· t, 0 f't{ * 1!::~/-[;n ','"1'P-11J' Di J1::; fj\}· -t-1•· Uf 1'.cri- :.iP f]t:i 1~71, -fll_J_ ;#, 1!), ,~Ii _fC.c-:, F,1i ' -e.: .. .>.EL.,1ll-~ ✓ 1._._J;,1.,.,, .. :r\--'---! FIJ .. ,• !--~, ✓ u .... 1.. .... : .... /--------1,, ..JH, 1J _A,,,..,.,A; __ -,;_,,,,·i:!".J/ ,_,...,. .... ;!--'...- r'--' ✓ l-Y... .. ~ 

[0203] 

m 11 1 wt% l,:l _,_I:~· 1111::-+1<:·:{,!:il-r/[~ NJ .:.; !In ·""'r-''1 ~-A'(i ·;jj(i' -ff \iii)*' :lti~ 'i\;! NJ E1:I N?c·1-1{ij·:(r;/\ 31; Si'/ L.-,;;i~~;'1 i+-n!i)}i <'r¢1 
'.. / '- -✓~ _..A..c._,,.,' -·'- ), .., r1 ! '~ -- _. __ + __ , :J.-,•"l ...,!,•N.. __ , !"-1. ---'--,r1 L.m, ,,.,--.,., ___ ,J_;.-._,,,,_J ____ ,___ V •"--•rp __ -~-~n~ 

rt!. Jfu 9" Ji: lJ!Uvt.tt20 % soc111;rE pq mi .flJ60 'C 21:R.f'Jf /}1'.JJtJ,~f* o iN~\3\i'fi :l¥t½!.:ff3 o 
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• ,¾fri:h'thi'tk 1n,i.;:.soc MT 2.1 \ I 
D(;fo·t\wt~\} ) ....... ''lW);j~l'j imC!) ........ .!}Jl:JXQtHikt I 
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s::i. 1 ......... D;iiTi ..... • , so .2. 6. 2';-·G I 
S3-2 Di((LS} -------f 49.8 --------.- 6 O';<~ i 
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53 .. 3 i l)tf ~) ! 483~ i 5,7i~<- ! 
S3A ~ I\p5} i 4:U 1 :U% i 
S.3-5 _l)i(?L 48.4 4.8''.-:i , 
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[0208J f,d 
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rh~ typ~ of ink:.rm~~k:;n c~v~:tain~d in t~iis ~hast may ~hange dming the- p;lct ~)r irnp:-oving 
th,; ~s,;,ul~<>.~ uHt"s n<:w °"'"'°"· 

TITLE: H.ECTROLYTE AND ELECTROCHEMICAL DEVICE 

APPLICANT: Ningde Amperex Tecrmo·logy Limited 

IPC CLASSIFICATION: H01M10/0525, H01Ml0/0567 

EXAMINER: Bettio, Andrea 

CONSULTED DATABASES: WP! 

CLASSIFICATION SYMBOLS DEFINING EXTENT OF TflE SEARCH: 

IPC: 

CPC: H01Ml0/0567s H01M10/0525 

Fl/F-TERMS: 

KEYWORDS OR OTHER ELEMENT$ FEATURING THE INVENTION: 

EP 21 18 3435 

An e1ectro1yte, comprising a dinitrile compound. a trinHrile compound, and 
propy1 propionate, wherein, based on the tota1 weight of the e1ectro1yte, the 
weight percentage of the dinitrile compound is X and the weight percentage of 
the trinitri1e compound is Y, 11here X and Y meet the conditions represented by 
Formula (l} and Formula (2}: 
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Datum 

Dmaz cf Fo:r1n J.507 
Blan 
Sheet 
Feui!ie 

Anrnelde•Nr: 
/\ppnc;ilicr. No: 
Dern<md; n:'; 

The examination is being carried out on the following appllcafam documents 

as originaily iiled 

4 .15 as originaily ti!ed 

Ornwings, Sheets 

1i3-3i3 as origina!iy tiied 

21 183 436.l 

Reternnce is made to the following documents; the numberin9 will be adhered to in the 
rnst of the procedure. 

Di 

D" i.". 

US 20·17/288268 A1 (KIM YUN·-HEE [KR} ET AL) 5 October 2017 
(20 i 7--1 Q .. 05) 

US 2017/018803 A1 (WANG KEH:! [CNJ ET AL} 19 Janumy 2017 
i:201 ?-0·1-·rn; 

D3 CN 106 8i6 633 A (UNIV ,HUANG CHINA) 9 June 2017 (2017-.f.l6-·09) 

D4 JP 2017 022108 A (STELLA CHEM!El\ CORP} 26 January 2017 
(2017-01-26) 

D5 CN 106 602 131 A (N!NGDE AMPEREX TECHNOLOGY LTD} 26 April 
2017 (2017-04-26) 

Art 84 EPC 

The parameter "electrode compacHon density" present in c!airn 13, is not defined in the 
claim's wording. Thus the subject matter of daim i 3 is unclear. 

·······················------------------
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Datum 
Date cf Form 1 5 0 7 
Dat;J 

Biatl 
Shet:t 2 
Feu:!!e 

Ar:meid;,-t~r· 
;:\ppticatiori No: 
Demanden": 

21 183 436.1 

Furthermore tram the wording of the first paragraph of present claim 13 it is understood 
that t11e electrochemical device may comprise either a single-sided coating, or a 
double-sided coating or a combination thereof; it fo!!m.vs however from the wording of 
the last paragraph of c!airn i 3 that there is a relationship between the compaction 
densith":Js of the single--slded and double-sidt~d coatings, i.e. the sing!e--sided coating and 
the double-sided coatings must both be present. This results :n a contradiction which 
n~nders the subject matter of claim ·14 unclear in the sense of Art 84 EPC. 

Art, 54 EPC 

Di (par. 90, table 1, example 1-2) discloses a lithium ion secondary battery vvherein the 
electrolyte comprises propy! propionate (40%and 60% respectively), 1 % succinonltrile, 
2% 1,3,6-haxaneinitri!e, 20'% ethylene carbonate, and either 10% or 20%, propylene 
carl')Onate. 

Thus the subject matter ot claims 1,3, 5--6, 12-13, 15 is not novel in the sense of Art 54 
EPC over 01. 

Art 56 EPC 

D"1 represents the closest prior art to the subject rnatter of present cfaims 4, 7-11; the 
objective technical problem underlying sald claims is the provision of alternative 
electrolyte for !ithlurn ion secondar1 batieries. 

D2 (Paragraphs 26, 34; table 1, example 17) discloses a llthium ion secondary battery 
wherein the electrolyte con1prises ·1 °1;.., i ,3,6-hexanetrlnltr!ie, ·i %> 3,3-
bis(cyanomethyi)g!utaronitri!e; the l~!ectmlyte solvent may cornprlse gamrna­
butyro!actone. Thus the subject matter of present claims 4, 10-ii is not inventive in the 
sense of Art 56 EPC over the combined teaching of 01 and 02. 

03 (par. 23-39, 54) discloses the use of fluoroethers ln the electrolytes of lithium ion 
secondary batteries. Thus the subject matter of daims 7-8 is not inventive in view of the 
combined teachings of 01 and 03, 

04 (par. 86) discloses the use of cyc!ic phosphonic anhydrides in electrolyte solutions 
for litriium ion secondary batteries. 

Thus the subject matter of present c!airn 9 is not inventive in view of the combined 
teachings of Di and 04. 

05 (par. 8) discloses a lithium ion battmy wherein t!1e cathode is provided with a double 
-sided active material coating with a cornpacUon density of at least 3.5 g/cm3 and the 
anode has double -sided active n1ateria! coating with a compaction density of at least 
1.4 g/cm3. 
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Daturn 
Date cf Form 1507 
Date 

ShBei 3 
Feume 

Anrnt":l !de~ Nr: 
Application No·. 
Dernande ri"· 

21 183 436~:1. 

Thus the subject matter of present daim i 4 is not inventive over the combined teaching 
of Di and 05, 

The passage on page 40, !ines 11- i 3 of the present application teaches that when Y /Z 
is within the range ot 0.01 -0,3, a better inhibition effect on the increase in DC intema! 
resistance is achieved. As said t=;ftect is not even suggested by the prior art, the subject 
matter of present claim 2 is inventive in the sense of Ait 56 EPC. 

further remarks 

The claim-like clauses of pages 47-5'1 need to be deleted (GL F IV 4.4); the wording 
"spirit of the invention" (page 46, line 13) needs to be deleted. 

To meet the requirements of Rule 42(i }{b} EPC, D'i should be identified in the 
description and the relevant background art disclosed therein shou!cl be briefly 
discussed, 

The applicant is invited to me a new (independent} claim which takes account of the 
above comments. 

!n order to comply \Nith the requirements ot Rule 137{4) EPC, the applicant should 
dearly identify the amendments made, irrespeGtive of whether they concern 
amt:ndments by- addition, replacement or deletion, and indicate the passages of the 
application as iiled on which these arnendrnents are t:iased (see Guidelines H l!!, 2. i ), 

!f the applicant considers it appropriate, these indications could be submitted in 
handwritten torm on a copy of the relevant parts of the application as Wed or in 
documents with tracked changes. 

When !!ling amended claims the applicant should at the same time bring the description 
into conformity vvith the arnended c!airns. Care should bE'J taken during revision, 
especially of the introductory portion and of any statements of problem or advantage, 
not to add subject-matter which extends beyond the content of the application as 
oripinal!y filed (Artide 123(2) EPC). 

1:1''0 i'orm 110:l 01 .S1TFtl 
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()Utf;rn·1cJst iE~\/er c)f tt·1t~ c;e!! C.)f thE) t·ii£~ih•-,enerG~\/-,cjensit\/ !ithiurli icJn t,c1ttf;r\/ is the n~~~~Eitivt~ 
t~it~ctrc.)cje rJ!ate Vlitt·1 nt~£~it~tivt~ t~!t~c:trc.)c)~~ r)E~sh~ cJn the sin£~i!E) surt\~ct:;, vvhi!e tht~ nE)f~c1ti\t~~ 
t~it~ctrc.)cje rJ!ate ()fl tht:; ()uterr1'1C.)St !E1yE)r cJf tht~ t~xist!nf~ ct~!! is the ne~~t3tivt~ ~~h~ctrcJ(je ~J!c1tt:; 
\f'-/itt·i nE)f~ati\tt~ e!t~ctrcJ(jE) f)t3ste C)fl the tvv() sun~·c1c;es; scJ tt·1E~t tt·it~ c::E)!! n1c1ss is !C)\/;ft:;r tht3n 
the t:!><istin[~ z.:t:~!! r1'1::.:1ss ancj tht:~ t)attery c::.:1r)::.:1c.ity is lJnt:~·1t:1n(Jt:!cj; t:1ncj the t:~nt:!rt~Y cit~ns!ty· !s 
t~t1ua! tc) c-a~}t:1cit:t·/n1t:1ss) S{) th::.:1t tht~ t~nt~r£rl cJensity· is irT1r)rC)VE.:!Cl t:1ncj tht:! cc)st !s !C}¥'-/E.:!L 
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~~oo~~~~w~~~~m~.n~~~~-ruffi*· 
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4. HtK~ t2-5fU~-f:2Hr:i:l:Bt1J1i~e:ffl:~tJ1'.fffi ~ f tt!i~2s~#JU½ 1Jc;t,, Jtt~Hi"E f, ib!Sfl (a) 

:!it fh ~& i1<)!41/2HI T [h t~tl YJrH$: ~t(1 !MI DW , f~~ J§ {E 9 5-- 110 °C i'fJ ½!lWf F +Ji , N 7!~ JFJ x'J' m ?~ ff , ff 
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-
ri~ ;I:, A,h 
-- _._/ /r I 0 

7 . 1m 1is t~ f!J .-~ :st6 fifrlt rtt :% tri1: 1 ,m ):1.t 1,. Ftt; f- t, 1tt: ~ !tlu 1k --;re; ;i , 1t*l H tE r , 1~r 3&iE ;tR:*t 
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~ttv(HlJ-h~ l,:f[;1%t, 1l1~ ~:~i () 150mAb/ g) , I ff IE!, ii.EJrJJ: ff tl!foWi-IlfJL lf,ttff (4. 1 V) , Ji/i'::-r:t 
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t~@JH''.k~'\:frtr¥11M 6-1*0, tt·@JHrrt, '\:Ji.@JHrrt;¥D'\:JHt·'\:Ji,= Ji~ti~tM.J:¥sJ.f¥11M fr:rt, ri\r;@JHrrt, '\:JHt·'\:gi,= IC 
:±1 ,~,1,, ¾ct '1',1 fG J;f;ii 1ft .{;<I: fcffl 6~: 'il'/! .L, 1hjn J;"' 
'-{-_., 1 ~fl·--~ IJ'---r /ri I j-i/--r b_-_:,,,_ s-f\. ,-i ~~ .i' 1 h'.J r---1 11/J -yy :: 
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] ;tff-r-r:t1H, r'l '1Jc kJfz~ 
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DETAILED ACTION 

Response to Amendment 

Page 2 

1. Claims 1-30 are pending in the application. Upon further consideration of the 

reference cited in the 4/10/2023 IDS and new search, new rejections have been added. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-30 have been considered but are 

moot because the new grounds of rejection do not rely on any reference applied in the 

prior rejection of record for any teaching or matter specifically challenged in the 

argument. 

Terminal Disclaimer 

3. The terminal disclaim er filed on 4/10/2023 disclaiming the terminal portion of any 

patent granted on this application which would extend beyond the expiration date of 

U.S. Patent No. 10,833,363; U.S. Patent No. 11,522,222; and any U.S. Patent granted 

on Application 17/885,915 has been reviewed and is accepted. The terminal disclaimer 

has been recorded. 

Claim Rejections - 35 USC § 102 

4. In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 
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rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(a)(1) the claimed invention was patented, described in a printed publication, or in public use, 
on sale, or otherwise available to the public before the effective filing date of the claimed 
invention. 

6. Claims 1-4, 6-7, 12-13, 17-20, 22-28 and 30 are rejected under 35 U.S.C. 

102(a)(1) as being anticipated by Hong et al. (CN 106848381, see English Translation). 

Regarding claim 1, Hong et al. discloses an electrolyte ([0007]), comprising a dinitrile 

compound ([0015]), a trinitrile compound ([0015]), and propyl propionate ([0013]), 

wherein based on a weight of the electrolyte, a weight percentage of the dinitrile 

compound is X, a weight percentage of the trinitrile compound is Y, and a weight 

percentage of the propyl propionate is Z; wherein about 2.2 wt% ::s;(X+Y) ::s; about 8 wt% 

([0035], P8-9, EMB 2, 18, 25), about 0.1 ::s; (X/Y) ::s; about 2.3 ([0035], P8-9, EMB 2, 18, 

25), about 5 wt% ::s; Z ::s; about 50 wt% ([0035], P8-9, EMB 2, 18, 25), and about 0.1 ::s; 

(Y/Z) ::s; about 0.3 ([0035], P8-9, EMB 2, 18, 25), wherein the dinitrile comprises 

adiponitrile ([0015]) and the trinitrile comprises 1,3,6-hexane tricarbonitrile ([0015]), and 

the electrolyte further comprises FEC ([0034]-[0035], P8-9). 
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Regarding claim 2, Hong et al. discloses all of the claim limitations as set forth above 

and also discloses 0.1 :s; wt% adiponitrile / wt% trinitrile :s; 2.3 ([0034]-[0035], emb 18, 

P8-9). 

Regarding claim 3, Hong et al. discloses all of the claim limitations as set forth above 

and also discloses 1,3-propanesultone ([0015]) at an amount between 0.1 wt% and 3 

wt% ([0034]-[0035]/P8-9). 

Regarding claim 4, Hong et al. discloses all of the claim limitations as set forth above 

and also discloses 0.1 :s; X/Y :s; 2.0 ([0034]-[0035], emb 2, 18, 25, P8-9). 

Regarding claim 6, Hong et al. discloses all of the claim limitations as set forth above 

and also discloses 0.025 :s; Y/Z :s; 0.3 ([0034]-[0035], emb 2, 18, 25, P8-9). 

Regarding claim 7, Hong et al. discloses all of the claim limitations as set forth above 

and also discloses Xis 0.01 - 10 wt% ([0034]-[0035], emb 2, 18, 25, P8-9), Y is 0.01 -

10 wt% ([0034]-[0035], emb 2, 18, 25, P8-9). 

Regarding claim 12, Hong et al. discloses all of the claim limitations as set forth 

above and also discloses y-butyrolacetone ([0013]). 

Regarding claim 13, Hong et al. discloses an electrochemical device ([0001], 

[0029]), comprising electrodes ([0029]), and an electrolyte ([0007]), comprising a dinitrile 
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compound ([0015]), a trinitrile compound ([0015]), and propyl propionate ([0013]), 

wherein based on a weight of the electrolyte, a weight percentage of the dinitrile 

compound is X, a weight percentage of the trinitrile compound is Y, and a weight 

Page 5 

percentage of the propyl propionate is Z; wherein about 2.2 wt% ::s;(X+Y) ::s; about 8 wt% 

([0035], P8-9, EMB 2, 18, 25), about 0.1 ::s; (X/Y) ::s; about 2.3 ([0035], P8-9, EMB 2, 18, 

25), about 5 wt% ::s; Z ::s; about 50 wt% ([0035], P8-9, EMB 2, 18, 25), (and about 0.1 ::s; 

(Y/Z) ::s; about 0.3 ([0035], P8-9, EMB 2, 18, 25), wherein the dinitrile comprises 

adiponitrile ([0015]) and the trinitrile comprises 1,3,6-hexane tricarbonitrile ([0015]), and 

the electrolyte further comprises FEC ([0034]-[0035], P8-9). 

Regarding claim 17, Hong et al. discloses all of the claim limitations as set forth 

above and also discloses 0.1 ::s; wt% adiponitrile / wt% trinitrile ::s; 2.3 ([0034]-[0035], emb 

18, P8-9). 

Regarding claim 18, Hong et al. discloses all of the claim limitations as set forth 

above and also discloses 1,3-propanesultone ([0015]) at an amount between 0.1 wt% 

and 3 wt% ([0034]-[0035]/P8-9). 

Regarding claim 19, Hong et al. discloses all of the claim limitations as set forth 

above and also discloses Xis 0.01 - 10 wt% ([0034]-[0035], emb 2, 18, 25, P8-9), Y is 

0.01 - 10 wt% ([0034]-[0035], emb 2, 18, 25, P8-9). 
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Regarding claim 20, Hong et al. discloses all of the claim limitations as set forth 

above and also discloses 0.1 -5. X/Y -5. 2.0 ([0034]-[0035], emb 2, 18, 25, P8-9). 

Regarding claim 22, Hong et al. discloses an electrolyte ([0007]), comprising a 

dinitrile compound ([0015]), a trinitrile compound ([0015]), and propyl propionate 

([0013]), wherein based on a weight of the electrolyte, a weight percentage of the 

dinitrile compound is X, a weight percentage of the trinitrile compound is Y, and a 

weight percentage of the propyl propionate is Z; wherein about 2.2 wt% -5.(X+Y) -5. about 

8 wt% ([0035], P8-9, EMB 2, 18, 25), about 0.1 -5. (X/Y) -5. about 6 ([0035], P8-9, EMB 2, 

18, 25), about 5 wt% -5. Z -5. about 50 wt% ([0035], P8-9, EMB 2, 18, 25), and about 0.1 -5. 

(Y/Z) -5. about 0.3 ([0035], P8-9, EMB 2, 18, 25), wherein the dinitrile comprises 

adiponitrile ([0015]) and the trinitrile comprises 1,3,6-hexane tricarbonitrile ([0015]), and 

the electrolyte further comprises FEC ([0034]-[0035], P8-9), the electrolyte further 

comprises FEC ([0034]-[0035], P8-9), and 1,3-propanesultone ([0015]) at an amount 

between 0.1 wt% and 3 wt% ([0034]-[0035]/P8-9). 

Regarding claim 23, Hong et al. discloses all of the claim limitations as set forth 

above and also discloses 0.1 -5. wt% adiponitrile / wt% trinitrile -5. 2.3 ([0034]-[0035], emb 

18, P8-9). 

Regarding claim 24, Hong et al. discloses all of the claim limitations as set forth 

above and also discloses wherein the dinitrile comprises DENE ([0015], DENE is a 

synonym of ethylene glycol bis(2-cyanoethyl) ether). 
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Regarding claim 25, Hong et al. discloses all of the claim limitations as set forth 

above and also discloses Xis 0.01 - 10 wt% ([0034]-[0035], emb 2, 18, 25, P8-9), Y is 

0.01 - 10 wt% ([0034]-[0035], emb 2, 18, 25, P8-9). 

Regarding claim 26, Hong et al. discloses all of the claim limitations as set forth 

above and also discloses 0.2 :s; X/Y :s; 5 ([0034]-[0035], emb 2, 18, 25, P8-9). 

Regarding claim 27, Hong et al. discloses all of the claim limitations as set forth 

above and also discloses about 2 wt% :s;(X+Y) :s; about 11 wt% ([0035], P8-9, EMB 2, 

18, 25) and 0.2 :s; X/Y :s; 5 ([0034]-[0035], emb 2, 18, 25, P8-9). 

Regarding claim 28, Hong et al. discloses all of the claim limitations as set forth 

above and also discloses 0.1 :s; X/Y :s; 2.0 ([0034]-[0035], emb 2, 18, 25, P8-9). 

Regarding claim 30, Hong et al. discloses all of the claim limitations as set forth 

above and also discloses 0.025 :s; Y/Z :s; 0.3 ([0034]-[0035], emb 2, 18, 25, P8-9). 

Claim Rejections - 35 USC § 103 

7. In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 
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rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

8. The following is a quotation of 35 U.S.C. 103 which forms the basis for all 

obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed 
invention is not identicallydisclosed as set forth in section 102, if the differences between the 
claimed invention and the prior art are such that the claimed invention as a whole would have 
been obvious before the effective filing date of the claimed invention to a person having 
ordinaryskill in the art to which the claimed invention pertains. Patentabilityshall not be 
negated by the manner in which the invention was made. 

9. The factual inquiries for establishing a background for determining obviousness 

under 35 U.S.C. 103 are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 

10. This application currently names joint inventors. In considering patentability of the 

claims the examiner presumes that the subject matter of the various claims was 

commonly owned as of the effective filing date of the claimed invention(s) absent any 

evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to 

point out the inventor and effective filing dates of each claim that was not commonly 

owned as of the effective filing date of the later invention in order for the examiner to 

consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2) 

prior art against the later invention. 
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11. Claims 8-10 are rejected under 35 U.S.C. 103 as being unpatentable over Hong 

et al. (CN 106848381, see English Translation) as applied to claim 1 above, and further 

in view of Ohashi (US 2017/0324116). 

Regarding claims 8-10, Hong et al. discloses all of the claim limitations as set forth 

above but does not explicitly disclose the electrolyte further com prises 1, 1,2,2-

tetrafluoroethyl-2,2, 3,3-tetraf luoropro pyl ether. 

Ohashi discloses an electrolyte ([0002]) a dinitrile compound ([0070]-[0071 ]), a 

trinitrile compound ([0070]-[0071 ]), and propyl propionate ([0134]) and a fluoroether 

comprising 1, 1,2,2-tetrafluoroethyl-2,2,3,3-tetrafluoropropyl ether ([0136]). This 

configuration enhances battery performance at high temperatures and enhances cycle 

characteristics ([0027]). 

Ohashi and Hong et al. are analogous since both deal in the same field of endeavor, 

namely, battery electrolytes. 

It would have been obvious to one of ordinary skill in the art at the time of filing to 

incorporate the 1, 1,2,2-tetrafluoroethyl-2,2,3,3-tetrafluoropropyl ether disclosed by 

Ohashi into the electrolyte of Hong et al. to enhance high temperature performance and 

cycle characteristics of the battery. 

12. Claim 11 is rejected under 35 U.S.C. 103 as being unpatentable over Hong et al. 

(CN 106848381, see English Translation) as applied to claim 1 above, and further in 

view of Zhang et al. (US 2017/0317385). 

Regarding claim 11, Hong et al. discloses all of the claim limitations as set forth 

above but does not explicitly disclose a cyclic phosphonic anhydride at 0.01 - 10 wt%. 
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Zhang et al. discloses a battery ([0008]) including an electrolyte ([0008]) comprising 

a cyclic phosphonic anhydride ([0043]) at 0.05 - 10 wt% ([0089]). Adding these 

compounds enhances battery stability and cycle life ([0090], [0101], [0103], [0114], 

[0115]). 

Zhang et al. and Hong et al. are analogous since both deal in the same field of 

endeavor, namely, battery electrolytes. 

It would have been obvious to one of ordinary skill in the art at the time of filing to 

incorporate the amount of cyclic phosphonic anhydride disclosed by Zhang et al. into 

the electrolyte of Ohashi to enhance battery stability and cycle life, thereby enhancing 

overall battery performance. 

13. Claims 14-16 are rejected under 35 U.S.C. 103 as being unpatentable over Hong 

et al. (CN 106848381, see English Translation) as applied to claim 13 above, in view of 

Ohashi (US 2017/0324116). 

Regarding claims 14-16, Hong et al. discloses all of the claim limitations as set forth 

above and also discloses the electrode comprises a current collector ([0027], [0028]) 

that is coated on two surfaces ([0027], [0028]) but does not explicitly disclose one side 

is coated only and the cathode electrode has a density of 4.2 g/cm3 and an anode 

electrode has a density of 1.3 g/cm3, and associated ratios of the densities two 

electrodes. 

Ohashi discloses a battery having cathode and anode electrodes formed on current 

collectors coating one side ([0181], [0217], [0214], [0218]), the cathode having a density 

of 4.2 g/cm3 ([0217]) and the anode having a density of 1.3 g/cm3 ([0181 ]). This 
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configuration enhances battery capacity and overall performance ([0027], [0214]-

[0218]). 

Ohashi and Hong et al. are analogous since both deal in the same field of endeavor, 

namely, battery electrolytes. 

It would have been obvious to one of ordinary skill in the art at the time of filing to 

incorporate the cathode and anode of Hong et al. as having the coating and density 

disclosed by Ohashi to enhance battery capacity and overall performance. 

Double Patenting 

14. The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the conflicting claims are not identical, but at 

least one examined application claim is not patentably distinct from the reference 

claim(s) because the examined application claim is either anticipated by, or would have 

been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 

USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. 

Cir. 1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Omum, 

686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on nonstatutory 
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double patenting provided the reference application or patent either is shown to be 

commonly owned with the examined application, or claims an invention made as a 

result of activities undertaken within the scope of a joint research agreement. See 

MPEP § 717.02 for applications subject to examination under the first inventor to file 

provisions of the AIA as explained in MPEP § 2159. See MPEP § 2146 et seq. tor 

applications not subject to examination under the first inventor to file provisions of the 

AIA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO Internet website contains terminal disclaimer forms which may be 

used. Please visit www.uspto.gov/patenVpatents-forms. The filing date of the application 

in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, 

PTO/AIN25, or PTO/AIN26) should be used. A web-based eTerminal Disclaimer may 

be filled out completely online using web-screens. An eTerminal Disclaimer that meets 

all requirements is auto-processed and approved immediately upon submission. For 

more information about eTerminal Disclaimers, refer to 

www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

15. Claims 1-2, 4-17, and 19-30 are provisionally rejected on the ground of 

nonstatutory double patenting as being unpatentable over claims 1-20 of copending 

Application No. 17/885,920 (reference application). Although the claims at issue are not 

identical, they are not patentably distinct from each other because the claims of the '920 

application anticipate the instant claims. Further, regarding the ranges / ratios of the 

individual compounds relative to each other, it would have been obvious to one of 

ordinary skill in the art at the time of invention to have selected the overlapping portion 

of the ranges disclosed by the reference because selection of overlapping portion of 
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ranges has been held to be a prima facie case of obviousness. In re Malagari, 182 

USPQ 549. 

This is a provisional nonstatutory double patenting rejection because the 

patentably indistinct claims have not in fact been patented. 

16. Claims 1-30 are provisionally rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-40 of copending Application No. 

17/990,626 (reference application). Although the claims at issue are not identical, they 

are not patentably distinct from each other because the claims of the '626 application 

anticipate the instant claims. Further, regarding the ranges / ratios of the individual 

compounds relative to each other, it would have been obvious to one of ordinary skill in 

the art at the time of invention to have selected the overlapping portion of the ranges 

disclosed by the reference because selection of overlapping portion of ranges has been 

held to be a prima facie case of obviousness. In re Malagari, 182 USPQ 549. 

This is a provisional nonstatutory double patenting rejection because the patentably 

indistinct claims have not in fact been patented. 

17. Claims 1-30 are provisionally rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-41 of copending Application No. 

17/990,641 (reference application). Although the claims at issue are not identical, they 

are not patentably distinct from each other because the claims of the '641 application 

anticipate the instant claims. Further, regarding the ranges / ratios of the individual 

compounds relative to each other, it would have been obvious to one of ordinary skill in 
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the art at the time of invention to have selected the overlapping portion of the ranges 

disclosed by the reference because selection of overlapping portion of ranges has been 

held to be a prima facie case of obviousness. In re Malagari, 182 USPQ 549. 

This is a provisional nonstatutory double patenting rejection because the patentably 

indistinct claims have not in fact been patented. 

Allowable Subject Matter 

18. Claims 5, 21, and 29 are objected to as being dependent upon a rejected base 

claim, but would be allowable if rewritten in independent form including all of the 

limitations of the base claim and any intervening claims. 

19. The following is a statement of reasons for the indication of allowable subject 

matter: Instant dependent claims 5, 21, and 29 each disclose a specific range of propyl 

propionate among a mixture of other compounds within the electrolytes from which they 

depend. 

Hong et al. discloses propyl propionate in an amount that is in between the two 

claimed ranges of the instant claims, and thus it falls outside of the scope of the claims. 

None of the other cited references disclose a reason to adjust an electrolyte to comprise 

all of the compounds in the ranges as set forth in the instant claims. As such, these 

limitations are found allowable over the cited prior art references of record. 
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20. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to KENNETH J DOUYETTE whose telephone number is 

(571 )270-1212. The examiner can normally be reached fvbnday - Friday SA - 4P EST. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Basia Ridley can be reached on 571-272-1453. The fax phone number for 

the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of published or unpublished applications may be 

obtained from Patent Center. Unpublished application information in Patent Center is 

available to registered users. To file and manage patent submissions in Patent Center, 

visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent­

center for more information about Patent Center and 

https://www.uspto.gov/patents/docx for information about filing in DOCX format. For 

additional questions, contact the Electronic Business Center (EBC) at 866-217-9197 

(toll-free). If you would like assistance from a USPTO Customer Service 

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/KENNETH J DOUYETTE/ 
Primary Examiner, Art Unit 1725 
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HCF 2CF 2CH20CF 2CF 2CF 2CF 2H, HCF 2CF 20CH2CF 3, HCF 2CF 20CH2CH20CF 2CF 2H, 

HCF2CF20CH2CH2CH20CF 2CF2H, HCF 2CF 2CH20CF 2CF 2CF2H, 

HCF2CF20CH2CH20CF 2CF 2CF 2H, HCF 2CF 20CH2CH2CH20CF 2CF 2CF 2H, 

CH30CH2CH20CH2CH2F, CH30CH2CH20CH2CF 3, CH30CH2CH(CH3)0CH2CH2F, 

CH30CH2CH(CH3)0CH2CF 3, FCH2CH20CH2CH20CH2CH2F, FCH2CH20CH2CH(CH3) 

OCH2CH2F ,CF3CH20 (CH2CH20)2CH2CF3,CF3CH20CH2CH(CH3) OCH2CF3 .fP;lt.1-f~t_[if o 

11. tLH@i-XlLl~)Jt I JiJritB'-1 ~ffr~i~, ;ttq:i JiJrit~M¥1l:itt-z:!7'ElA5~~i'Hi~Wf, ¥r JiJrit~Mi~ 
,~,]!_;, JiJrit~~~-Wf15 _;:3/g 0.01-l0wt¾o 

12. tLH@i-XlLl~)Jt I JiJritB'-1 ~ffr~*' ;ttq:i JiJrit~ffr~*:itt-z:!7§m~ §EB~ rt_[JvGEJ'-Jfft_[q:i B'-J­

~: A~~-~~-8"1~~~-M, &~H~~-m .. &~~~~-M, 15~-~-~ir~ 
lP;lt.1-f~t_[if o 

I3.~ffl&~~)Jt1MJ£8'-J~M*,;ttq:iMJ£~M*:itt-W§m~~MBM,Mit~~MBM 
§15 r-T pg W~gx; r-LIG pg W~gx;;ttt_[if o 

14. -frp ~~$-11, ;ttq:i JiJrit~~$-1l§15tlitJtlo~oi-XlLl~)Jt 1-13 q=i1-f-JytJiJritB'-J ~M 
¥~o 

15.~ffl&~~)Jtl4Mit8"1~~$-jl, ;ttq:iMJ£~Jt§m•~~~~rmit•~~k8"1~ 
m, Mit~m§w•oo~m .. ~oo~mgx;;ttm-&r; 

mJ£•oo~m~~mit•~~El"1-~*®~~*~mJvGEl"1~m.mJ£~oo~m~~mJ£• 

1JiE ~t§ xtm ~* oo 1~~ **4% JvG s'-J1~m; 
;ltq:i§WMit•oo~mB'-J~JtA~~Jttt~*&Dl, §mMit~OO~mB'-J~JtA~~Jt 
fu~W& D2, H DI )f0 D2 ¥~k:~t~A: Q,8g)l/D2:Sl.2o 

16. ~ ffl i-XlLl ~ * 1 s JiJrit El"1 ~ 1,t $•I, ;tt q:i JiJrit~Jt 1!115 lE t1HlitJt .f P ff:t tlit ~Jt : ;tt q:i 3 JiJr 
it~Jt:3/glE~~Jtat, 3.5g/cm3 ::S;D2::S;4.3g/cm3: g\(;3JiJritt1zJt:3/gff:t~t1tJtat, l.2g/cm3 ::S; 

D2::S; l.8g/cm3 o 
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,st lffl 

tt*ffi:bt 
*$-W&~~tt*~~. ~~W&-#~M~~§~~~M~~~~$-I0 

ff:tUi* 
~~~~~4,~~~*~~~~-.~~~$--~~ff;~~~*~~.~7-~~ 

~$•I~ff;*~' *~~~ff~~$--~~~nmZ-o 
§ 1W, I 1t ~ff i£ 4 .4 v ~ _t ~ ~ 1-t $.I B JJX ~ A$ 1-fffl ~ 1:frlO 1e.ill(fiJf ~ B"J ~ 1~ o ~ mf 

1£ ~ ~ff r, IE if&:;t,r *4 s1• ~~~ttfr ~, ffi5E ·ti. r ~, -'@IJl: ~M~ ff £1± IE ,t1t~ oo :B-Ml=ix: 5 I ,:EQ 

~~M~~~~.~JJX~~ff;~~o~7fi~_t~~B.~~~~-m-#~fil~~~$­
Wo 

~l!@P5J?8 
*$-~SMmm-#~M~~§W~~M~~~~$-•.m~~M~§W=R~*~' 

-g~*~~~-~~o=R~*~~1±~~$•I~IE~_t%JJX§~ffl,Mmf~~~~$­

I~~mm~?tM0~1±~~~~IE~*Tiff,~§~ffl~~*:5tM,~~~m~~~mm:5tM 

s1t:;c5'!~~0 W*$•~~A~>11--:1:-tl!~JYiL :1mtt~~=mr~*~' ni~*~to~•~w~1l*11 
ffl a1, f3g1JJ$;(£ ~ ~1:fl~ IE,r1t*ffi%JJX:,r:£'.xiU:5tMB"J$[gj B"J{~ttft nJL * $-~SfJtl ~ ~Mi-&f3g 

1JJ$~~~~~~$--~~~~m~~o 

;(£-~~SM~,*$•mm7-#~M~,m~~M~§W=R~*~'-R~*~~ 
~-~~.~~~fm~~M~~:m;,m~=R~*~~:m;a?t~~x~m~-R~* 
~~:m;. a :5tb~~ Y, x lO Y ~atimJE:it(l)lO:it(2)J:iJr*7T-El11k1tf:: 

t"J 2wt%:S(X+Y)::::J"J llwt% ... (1): lO 
t"J O. 1 :S(XIY):S t"J 8 ( 2) o 

@ffl*$•~~SM,~fM~~M~~:m;.,m~-R~*~~:m;.s:5t~~Y~M 
~~it1~IDi~B"J!l;. a :5tb~~ Z, Y lO z ilWJE:it(3)J:iJr*7T-El11k1tf:: 

t"J 0.01:S(Y/Z):St"J 0.3 (3)o 

;j;~ffl*$•s1~S{JIJ, pfe~=nt1-t*~~:m;. a :5tb~~ X, X ~t"J 0.01-lOwt¾, p)y~-
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~f1-t1ftm1¥Hl!I B ?tlt~ Y, Y -'ht1-J 0.01-lOwt¾, _§JiJr:i£mfflrr~fffi~B"1£.m B ?tbl:~ Z, Z -'ht1-J 

5-S0wt¾o :2Js:$mB"J~Ml!,wtJ B"J ~M*P]"lf~3l1rJJ$Ll ~it.$9&JiB"11i.ifiE~ ~litl:im, M.rm~fi£-JifB"J 
~)(~o 

@ffi:2Js:$mB"J~Ml!M,M:i£~M**-W§ffi&~&,~fM:i£~M*~:m:;.,m:J£&~ 

&13' I-'ht1-J o.01-10wt%0 &1~IDf~~- ~ ~fit.1f4m%JJX£~Y.fB"11~HftJm, 1',1\rmc:&~~1-t$9& 

Ji8"11i.ifit ~ ~il.lPf¥1*tl:~~ o 

@ffi:2Js:$mB"J~Ml!M,M:i£~M**-W§ffi~~-•m.~fM:i£~M*~£.m,M:i£ 
~~--Mi3' I-'ht1-J 0.01-IOwt¾o :iJPA~~-•m, P]"~*-W1rJJ$Hl~rlfi i::p 1i.mE~ ~il.B"J 
j:~:iJp 0 

@ffi:2Js:$mB"J~Ml!M,M:i£~M**-W§ffi~~~~rfflJJXB"Jffffli::pB"J-~: Alf~ 

lwUCU~ B"J ~~~.ff~ ' • 1~'ffii~ ~. ff~ ' • 1~~ ~~.ff~ ' * 1i1it~x:iu~ B"J 1-t1ftm lP :1t1:f:. til.1f 0 

~®it.1ftm~•~=Bit.1ftm,-Bit.1ftm~m•mma~m~oomJJX~~?tMB"1~~B"1*~ 
Jm,M.rm*-W~~~it.$9&Ji~&e,~*~it.$9&Jif¥Mi::pB"J~ff~,m~~it.$9&Ji* 
1,)jf¥{it•ri.~~.& P}°$'fi.o 

a~-~~Ml!Mi::p, :2Js:E13mm*T-#~it.$9&Ji~.&~mm:J£~it.$9&Ji8"1~r9&Ji, 

M:i£~it.$9&Ji§ffim#~~M*, M:i£~M*-'h~~M:i£B"Jff•~M*o 
@ffi:2Js:$mB"J~Ml!M,m:J£•#§ffi•mE~~~f•mE~~B"J~m.m:J£~m§ffi•oo~ 

m.~oo~m~:1tffl1f:MJ£•oo~m~a•¥1iE~B"J-~*®~~~~*JJXB"J~m.m:J£~00 

~m~a•¥1iE~ffl~m~*®~~~~%JJXB"J~m::1ti::p§ffiMJ£•oo~mB"J•#Atrm#ff 
~Wll 01. §:!IsJiJr:J£~®1~ms"Jm# Alr*lk# ff~Wfl 02, ~ 01 ;fP 021mJE r:J£~~:i:I::: 
t1-J 0.8g)l/D2:St1-J 1.20 

@ffl:2Js:$mB"J~Ml!M,M:i£m#§ffiIT••#~~mm#oft-~~Ml!Mi::p,§M:i£m# 

-'hITm*1z#at, t1-J 3.5g/cm3g)2:St"J 4.3g/cm3 o a~-@~Ml!-Wtl i::p, §J=i!r:i£*1z#-'h~*1z*.bz#at: 

t"J l .2g/cm3:SD2:Sl .8g/cm3 o 

@ffl:2Js:$m~Ml!MB"J~it.$9&Ji,§~~it.$9&Ji8"1~M*§ffi=Bit.1ftm,_ft{-t1ftm 

~m•mm,~m#B"1ff~WflmJE~J£~~:i:l::~,P}"~m#~ffl~-JJ.fB"1~~tt~.rr~mm 

·ri.tmJ1xUiILl£~fs"Jtt~, rm ~xtt£tu ~it.$•I~mt1rootr~:m:~1tm o ~.!It. t~ffl:2Js:$m~ 

Ml!MB"J~it.$9&JiP]"~ffl~~IWfl, *Alf~#B"Jffl~tt~~f¥Mtt~o 
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a~-~~~M~,*$•mm7-#~~••.m~~~••§m~~m~oo~~~• 
Io 

*$-~,OOI{Jtl00Wl&rm:ffi}1:f7t,~~~$:B-:l:-t!!aJ§M~*OO ~m~- B~- E1X~t2.El3*$•~~ 
{JIJ 00 ~~ rm li1rJ f~ o 

m-00 i$l im 
ftrX~~m~~*00~7:fti~*$•~nffIME1X~~tt*m~~OOfflOO~~f:fti~*$ 

ffi00~~MaBITo~fil~,rX:fti~~OOffl00~~~*$ffi~00$:B-~nffIMom*~~tt*A 
~mJ~,ft~~~~~tt~~OO$mr,~~~~@ffl~®fflOO~mM~OOM~*~~~~~ 

~ ,wtJ B"J ~t 00 o 

00 la ~t±:17*$ffi~~{JIJ S1-1 lrI S1-2 ~ml::t{JIJ Dl-1 B"Jffi~~rllia~jPJJE~~~r 
(10%SOC, 20%SOC, 70%SOC) 001U'fiE17'J~ll.a 

00 lb ~t±:17*$•~~-fJLl S1-1 )fr:l S1-2 ~ml::t{JIJ Dl-1 OO~fti!a 200 {J(ft}t{~)§a~jP]JE 

~~~r Cl0¾SOC, 20%SOC, 70%SOC) 001r.ifiE17'J~ll.a 

00 le ~t±:17 *$•~~-fJLl S1-1 )fr:l S1-2 ~ml::tfJLl Dl-1 B"J ~fti!a 400 {J(ftJt{~)§a~jP]JE 

~~~r Cl0¾SOC, 20%SOC, 70%SOC) 001r.ifiE17'J~ll.o 

002~t±:1*$ffiA~•oo~m:OO~#AOOM~~-OOo 

003~t±:1*$ffiA~~ffi~m:OO~#BOOM~~-OOo 
004~t±:1*$ffijPJ~A~•oo~m:~~ffi~m:OO~#cOOM~~-OOo 

A-f+~:h:tt 
*$•00~~M~~-W~OO:fti~arX~oa*$•*oo~~X~,~ffljPJE1Xffl~OOffl 

#~&A~ffljPJE1Xffl~OO~~OOffl#~tt~~fflOO~IB**~oa~mm~OO~~fflOOOO~~ 

M~*OOttffiOO,OOMttffiOOHfflfmmm*$ffi00£*~Mo*$ffiOO~~M~@~-Mff 

~xt*$ffiB"1~~$Ll o ~~~~&rOO~t~OO, *x1tfflB"Jr~*i£-A~rX1~t±:l 00* :X.o 
~a*x~ J=iJT~ffl, *ift "~"J" ffl ~:fti~»-*00/J,a"J~~o 3 ~$1tf:E1X'tf%Mir1tfflat, J=iJT 

~**~ffi~~~$#E1Xffl%M~~~OOM~~,&~~$#E1Xffl%~ili~~~~OOM~o$M 
**· 3Mir~m 1tfflat, *i£-~ffi{~/j\fE1X~f J=iJr~~{lB"J±lO¾OO~~m~, fJLl~t1/J\fE1X 
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~-~~~-ffi 0 S~fi.~~mm~~~ffl~~~Rffl~~fil,HS~m~~fi.~~§* 

~~~m~~mm~~l'l"1•m.WH§*~~~m~mm~l'l"1m~~~•m~rmm,~~~ 
lifU-futi~~--ffiRrmm-!N:o 

~*xmffl,"~~"~~m~,M~,~~oM~.~~fflM~A~1¥w~•ffirl'l"J 

•-~~~o"~~"~fflM~A~3¥2o~•ffirl'l"JxH~~tlt~~~o3ffi~A~A~­

•l'l"Jt£~at, ffl1,m~~A~i~••s{]J=iJT~ JL1riJ:f'ffiJ~o *xi:pt£~~PJl;I_~ 1-15 ~-ffirl'l{J 

t££, 1-10 ~•ffirs{Jt££, 1-5 ~•ffirs{Jt££, 5-20 ~•ffirl'l"Jt££, 5-15 ~•ffirs{J 

t££~ 5-10 ~•ffirl'l"Jt££ o ~>'r, t££PJ 1;1_~11:~:t-fu~IOC1~s{J o -Wtl:tzo, t££PJtt§1§~, 

K,ffl~-~~l'l"J~~,m£,~£~~~£IOC~o 

~*xmffl,"m£"fflM~A~1¥2o~•ffirl'l"JHH~~~~~o"m£"~fflM~ 

A~ 3 ¥ 20 ~-ffirl'l"JxH~~tltt£~fi;Jo -Wtl:tio, tJc~PJ~ 1-20 ~-ffirl'l/,Jm~, 1-10 ~ 

•ffirs{Jm~, 1-5 ~•ffirs{Jm~, 5-20 ~•ffirl'l"Jm~, 5-15 ~•ffirs{JtJc~~ 5-10 ~ 

•ffirl'l{Jm~o 3ffi~A~ A~••s{Jm~at, ffl1,mi!I~A~i~••s{JJ=iJT~ JLWJHi;J~; 12sl~, 

1J!J:tio, "T~" ~,~,~§1§iET~, 1rf:tT~, :f'fT~, r15£T~l0~T~; "0l~"§1§iE0l~, 

:f'f01~~~01~om~~M§ffl,~~~~~~, Z~,iE05~,:f'f01~,~05~,iET£, 

:f'fT~,#T~,r15£T~,~T~,iE~~,:f'f~~,ffi~~,~~~, ~~~~~,Z~~ 

~£, IEa£, :na£, ~a£, IE~£, ¥£, ~05£, ~T£, ~iutJt£~o ~>'r, m£ 

PI l;l_ ~ 11: ~:l:-fu tt IOC 1~ l'l"1 o 

:tio*xJ=iJTffl, :f:i13-"li1:%£"~1iHH~AxHl'l{J=1kt1'!l01:££o -Wtl:tio, li1:%£PJ~ 1-20 

~•ffirl'l"1lim£, 1-15 ~•ffirl'l"1lim£, 1-10 ~•ffirs{Jlim£, 1-5 ~•ffirs{Jli1:% 

~, 5-20 ~-ffirl'l/,Jlim~, 5-15 ~-ffirl'l/,Jlim~~ 5-10 ~-ffirl'l"Jlim~o 1~~H~li 
m~§1t c -Wtl:tio) li~~, zm-1,2-=~ C"liZ~"), 01m-1,2-=~, 01m-1,3-=~, Tm-1,4-

=~, ~m-1,5-=~~~o ~>'r, lim~PJl;l_~1l:~:l:-fufffi'.IOC1~1'l{Jo 

~*xmffl,:f:*"liM~,,~~--~xHliM~o3ffi~A~A~--l'l"JliM~at,ffl 

1JHi!I~A~i~--1'1"1J=iJT~ JLW:n~~o -Wtl:tio, liM~PJ~ 2-20 ~-ffirl'l"JliM~, 2-15 ~­

ffirl'l/,JliM~, 2-10 ~•ffirl'l/,JliM~, 2-5 ~•ffirl'l/,JliM~. 5-20 ~•ffirl'l"JliM~, 

5-15 ~-ffirl'l/,JliM~, ~ 5-10 ~-ffirl'l/,JliM~o 1~1H~lim~§1t c -Wtl:tio) liZM~, 

li05M~, liTM~~o ;ij>'r, liM~PJ 1;1_~11:~:l:-fufffi'.IOC1~1'1{J o 
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~o:;$:)tJ=iJr ffl, *i,:g:"71£"~w.-'¥1-lf *tJElP$lf *tJE o $lf PT LlJtlf ;it r::prJ3-t-~19rJ3-t-~~~ 

lf (J=iJritlf ~"fftHrB"J")~ ffl B"JrJ3-t-w<J!!$-t-lf, ;it r::p J=iJritlf r::p B"1 ~d>-~~,r~~ B"J, {JIJ ~p ;it 

BlfpJl2J_~;Ef;1;1c£, lf1:m-~, H~, ~lflP/gx;~H~o {JIJ~D, 71~pJ79 C6~Cso H~, C6~C40 

H~, C6~C30H~, C6~C20H~gx; C6~C10H~o 1~*tl:7.r~'E1tt C-WLl~D) *~- l=j=l~*~­

pg~*~- :f'fpg~*~- *l=j=l~lP~-1-~, ~-2-~~~o yj)'[-,, H~PTLl~13:Jlt:l:i!!ft•1~8"1o 

~D :2's: )tJ=iJr ffl , *i,:g:" ~ H ~,, ¥EB ME PT Ll 'El. 1t- iU -t-~ ~ r 8"1-'¥1-lf ~ H ¾ ~ ~ m , fJIJ ~D 11tt ~, 

~~--~-~~-~~--~- ~-~~-~~-~~~~~~o**~H£~'E1ffiA~ 

;tt r::p rJ3-t-~ r 19 rJ3-t-~~~ lf (J=iJritlf ~" ~ * 8"1")~ ffl s"J rJ3-t-wt~$ -t-lf s"J $ lf ~ H ¾ ~* tft, 

;ttr::pmitlfr::pB"J~d>-~~~71£,;itBlfPTLl~lf;l;1c£,lf1:ffl£,71£,~lf~~~H£0 

~71£r::pB"J~~r-WLl~opJl2J_79 0, S, N, Se ~a -WLl~D~71£pJ79 C6~Cso ~71£, C6~C40 ~H 

~- C6~C3o~H~, C6~C20~H~gx;c6~C10~H~o yj)'r, H~PTLl~13:Jlt:l:-tMt•1~8"1o 

~~it-~~~-~~. -~~PTJZt~~Ll~ffl~B"Jffffl: ~~-11c~,lf11c~,1:ffl~, 

H~lP~H~o 

~D:;$: x r::p J=iJr~ffl, ~~_§Jt 8"1~ ;.:I:)] 19~r ~M~ B"1 ,~,m;_ 1~ iU B"J o 

- .. f@.ffi{l 

:2's:$•~~~mm7-#~M~,;it'El.ffi~MM~mM~~MMB"1mm 0 :2's:$•8"1~M~ 

E!"1--t-~~~filftr;it'E1ffi=ff~*~--ffl~*~~pg•pgg,;ttr::p£rmit~M~~m;., 

=ffl~*~B"Jm;.~*~~x~-ffl~*~B"Jm;.~*~~v,x~vfEJ~~k~I~AW 

p)T*l.)' E1"11k1tf:: 

t/,J 2wt%:S(X + Y):St/4J 11 wt% ... (1); lP 

t/4J O. 1 :S(X/Y):S t/4J 8 ... (2) 0 

ft-1':tJ~~,Wtlr::p, XlP Y fEJBti~kt12wt%:S(X+Y):St/4J 8wt%, Ht/,J O.1:S(X/Y):St/,J 60 ft-

1':tJ~~,Wtlr::p, XlP Y fEJBti~kt13wt%:S(X+Y):S6wt%, Ht/,J O.2:S(X/Y):::;t/,J Sa ft-1':tJ~~,Wtlr::p, 

X lP Y fEJBti~kt1 4wt%:S(X+Y):St/4J 5wt%, Ht/,J O.3:S(XIY):St/,J 4o ft-®~~-WLl r::p, X lP Y fEJ 

Bti~kt1 2wt%:S(X+Y):St/4J 5wt%, Ht/,J O.1:S(X/Y):St/,J 1 o 

ft-~~~~r::p, ffl~*~B"Jm;.~*~~y~pg-pggB"Jm;.~*~~Z,Y~Z 

i~ kA(3)J=iJr*7.J' B"11k1tf:: 

t/4J O.O1:S(Y/Z):St/,J 0.3 ... (3)a 
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:f=E-.ti:~~Dffi{Jtl q:t, Y )f0 Z l'§rJ!l'tii)iJ'.1 0.01::S(Y/Z)::St1 0.2a :f=E-@~Dffi{Jtl q:t, Y )f0 Z l'§rJ!l'tii 

JE.t1 0.02::S(Y/Z)::St1 0.1 a 

:f=E-.ti:~~ JJffi -Wtl q:t , =mi 1.t*~ 8'9 £.m B * bl: 7'J;'.1 0.01 - 1 0wt¾ 0 :f=E- .ti:~~ JJffi -Wtl q:t , =mi 1.t 
*~8'9£.m B ?J"-bl:7'J:::f/J'>T;'.1 0.0lwt%, :::f/J'-rt1 0.lwt%, :::f/J'-r~1 0.3wt%~:::f/J'-rt1 

o.5wt% o :f=E-.ti:~~nffi{JIJ q:i, =nt1.t*~1¥111t.m s ?tbt7'JT-.:krt1 1owt%, T-.:kr~1 swt%, 

~T-Art1 6 wt% o 

:f=E-.ti:~~ nffi -wu q:i , nt 1-t*~ s{J .ffi:..m s * bt 7'Jt"1 o. o 1-10 wt% o :f=E-.ti:~~ nffi -wu q:i , nt 1-t 

*~s-9.ffi:..m a ?tbl:7'J:::f/J'-r 0.01 t1 wt%, :::f/J'-rt1 0.1 wt%:::f/J'-rt1 o.3 wt%~:::f/J'-rt1 o.5 

wt% 0 :f=E-.ti:~~ JJffi -Wtl q:t , nw it*~ S{] £.m B * bl: 7'J T-* T ~1 10 wt% " T-* T t"J 8wt%, T-* 
r~5wt%,T-Ar~4wt%,~T-.:kr~3wt%o 

:f=E- .ti:~~ JJffi {JIJ q:i , pg ~ pg ff~ 8'9 !It.ms ?t bl: 7'J t1 5-5 0wt¾ o 1=E - @ ~ JJffi -Wtl q:i , pg ~ pg ff~ 8'9 

.ffi:..m s ?tbl: z 7'.lt"J 5-40 wt%, t"J 10-40 wt%, t1 10-30 wt%, t"J 20-50wt%, t"J 20-40wt%, 

t"J 20-30 wt¾~t"J 25~30 wt¾o 

=Bf~~ 
:f=E-.ti:~~ nffi -wu q:i , * El3 it i¥J =nt it*~ 'EL tt :rt[ 4 J ~[ 5J it*~= 
CN-R1-CN [4], 

CN-R2-(0-R3)n-O-Ri-CN [5], 

~;lttii*, 

;ttq:i:f=E:rt[4J~[5Jq:t, R1, R2, R3)fo Ri~EIJ!l:!iL:t-fuPJ7'J 1~20 ~~~rs'951E:J%~, {JIJ~□ 7'J 

1-15 ~~~ri¥J511Z.1%~-- 1-10 ~~~ri¥J511Z.1%~-- 1-5 ~~~-rs{J51E:J%~-- 5~10 ~~~-rs{] 

51E:1%~-- 5-20 ~~~-rs{]51E:J%~-- 5-15 ~~~-rs{]51E:J%~-- 2~20 ~~~ri¥151Eim~-- 2-15 

~~~ri¥J51E:J:m£, 2-10 ~~~ri¥J51E:J:m£, 2-5 ~~~-rs{J51E:J:m£, 5~20 ~~~-rs{J51E:J:m 

£, 5-15 ~~~ri¥J51E:J;m£~ 5~10 ~~~rB{]51E:J;m£, H n *7F 0~5 1¥1~~0 

:f=E-.ti:~~Dffi-Wtl q:i, 2Js:$it1¥J=nwit*~~_tJ£:rt[4J~[5H.t*~ o 

:f=E-.ti:~~Dffi-Wtlq:i, 2Js:$ifq:i1¥J=nwit*~'EL1t, 1sT-~~r= T=nt, J.x:=nt, a=nt, 1,5-

=«~J.x:m, 1,6-=«~ am, 1,1-=«~~m-- 1,s-=«~¥1%, 1,9-=«~-:=Em, 1,10-=« 

£~m-- 1,12-=«£+=m, [[JEJ3£T=nt, 2-EJ3£J.x:=nt, 2,4-=EJ3£J.x:=nt, 2,2,4,4-[[IEJ3 

£J.x:=nw, l,4-=l\.£J.x::J%, l,4-=l\.£J.x::J%, 2,6-=l\.£~:J:%, 2,7-=1\.£$-:)%, 2,8-=l\.£.::f 
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=cft~Z,.~)T'.J:Jt, Z,=ff=(2-ft~Z,~)ML =Z,=ff=(2-ft~Z,~)M, Z,=ff=(2-

ft¥Z,¥)M, 12] Z,=ff=(2-ft¥Z,¥)M, 3,6,9,12,15,18-/\•~=+'.J:%~=m~=-. 1,3-=(2-tt¥ 

Z,•¥)01m, 1,4-=c2-ft¥Z,•¥)Tm, 1,5-=c2-ft¥Z,fl¥)DZ'.J:%, Z,=ff=C4-lt¥T¥) 

M, 1,4-=lt¥-2-T;/;m, 1,4-=lt¥-2-l:j=l¥-2-T;/;m, 1,4-=lt¥-2-Z,¥-2-T;l;m, 1,4-=lt¥-2,3-

= l:j=f ¥-2-T;/;m, 1,4-=lt¥-2,3-=Z,¥-2-T;/;m, 1,6-=lt¥-3-2.;/;m, 1,6-=lt¥-2-l:j=l¥-3-2.;/;m 

gx; 1,6-=tt¥-2-l:j=I ¥-5-1:j=f ¥-3-am o _tJ£=mH-tdrtmPJ I;1)~.Jm1tm, * PJ lj_ pijfrftgx;pijfrft lj__t 

~a-t~ffl 0 

=.ow-ft-s-4m 
tE-!i:lJ~ Ji'ffi: fJtl q:i , * $ it 1¥.J -m'Htittm 'EL ti :rt:[ 6J gx[7J 1-t.it!fm: 

CN-( CH2)x-CH { ( CH2)y-CN }-( CH2)z-CN [ 6] , 

Rs 
I 

X 4-0-R6-y-R7-0-X5 

Rs 
I 

0 
I 

~ [7], 

;l:tq:itE:rt;[6Jq:t, X, y, z *~ 0~5 81~!4&, _§_ X, y, z ::;f~St7'J 0; 

ftA[7] q:t, Rs PJ7'J~~-=f gxPJ7') 1~20 ,t.~~-=f 1¥.Jm¥, 1JJJ~tl7'J l ~ 10 ,t.~~-=f 1¥.Jm¥, 

1~5 ,t.~~-=rs"Jm~, 5~20 ,t.~~-=rs"Jm~, 5~15 ,t.~~-=r-1¥.Jm~gx; 5~10 ,t.~~-=r-1¥.Jm~; 

Rt., R1?f□ Rs ~EIJmiL:t{!I,PJ7'J 1~20 ,t.~~-=rs"1-'-1Em~. 17tl~□ 7'J 1~15 ,t.~~-=fl¥.J-'-1E'.J:%~, 1~10 

'1' ~~ -=f 1¥.J-'-1Em~, 1 ~5 '1' ~~ -=f B"J -'-1Em~ , 5~ 20 '1' ~~ -=f B"J 5-IIZ'.J:%~, 5~ 15 ,t.~~ -=f B"J 5-IIZ'.J:% 

¥gx; 5~ 10 '1'~~-=fB"J-'-1E'.J:%¥, ~' Xs ?ftl ~~El J!kiL:l:{!I,7'J-R9-CN, R9 PJ7'J 1~20 '1'~~-=fl¥.J-'-1E 

'.J:%¥, -Wtl ~□ 7'.1 1 ~ 15 ,t.~~ -=f B"J 5-IIZ'.J:%¥, 1 ~ 1 o ,t.~~ -=f B1-'-1E'.J:%¥, 1 ~5 ,t.~~ -=f s1-'-1Em¥, 5~20 

,t. ~~ -r i¥.J-'-1Em~, 5~ 15 ,t. ~~ -r i¥.J-'-1Em~ gx; 5~ 10 ,t. ~~ -=r s"J -'-1Em~ o 

tE-!i:lJ~Ji'ffi:fJtl q:i, *$it 1¥.J Bf1-t.it!fm:R:J:5£:rt:[6Jgx[7]{,r.it!fm o 

tE-!i:lJ~Ji'ffi:fJtl q:i, *$itB"1-Bf1,r.it!fm'E11'5, 1B ::;f~llr: 1,3,5-J:x:_l:j=I Bf, 1,2,3-01 _l:j=I Bf, 

1,3,6-am_nf, 1,2,6-2.'.J:Jt_nf, 1,2,3-_(2-ft¥Z,•¥)01m, 1,2,4-_(2-tt¥ Z,•¥)Tm, 

1,1,l-_(ft¥Z,ft.¥-'-1El:j=l¥)Z,m, 1,1,l-_(ft¥Z,ft.¥-'-1El:j=l¥)03m, 3-l:j=l¥-l,3,5-_(ft¥Z,fl 

¥)DZm, 1,2,1--(ft¥Z,ft.¥)~m, 1,2,6--(ft¥Z,ft.¥)amgx; 1,2,5--(ft¥Z,ft.¥)DZmo 
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;(£-!i:~~tiffifftl q=t, *El3ita{]i\.1~M~*~~W:i't[8]., :i't[9]., :i't[lO]~:i't[l l]~*~q=t a{]~ 

d>-frft: 
Rfl-0-Rfl 

Rfl-0-R 

[8], 

[9]' 

Rfl-0-(R' -O)n-Rt2 [10], 

Rfl-0-(R' -O)n-R [11], 

;tt q:it£:ct[s1., [91-- [101., [111 q:i, Rf1 lo Rn ~ El MtiL:l:1!!19 ~&--1"ffi.~ r~il.~IIX 1~ s{] 
1L'6!~3t'6!S{] C1 ~ C12 i\.1~m~, R 191L'6!~3t'6!S{] C1 ~ C12 m~, R'79H'6!~3t'6!B{] 
C1 ~ C5 _\_[fm~, 3f H n 79 I ~ 5 EJ{J~~o 

;(£-!1:~~tiffifftl q=t' * $ ita{]i\.1~m!§1,r.*~:R::L~A[8]-, A[9]-, A[lO]~A[ll] EJ{J1,r.*~ 0 

;(£-!i:~~tiffifftl q=t, ;tt q=t Rfl ~Rn~ El J!kiL:l:1!!19:i& El EB HCFz-., CF3-.,HCF2CFz-.,CH3CFz-., 

CF3CHr ., CF3CFz- ., (CF3)2CH- ., HCF2CF2CHz- ., CF3CH2CHz- ., HCF2CF2CF2CHz- ., 

HCF2CF2CF2CF2CHz-., CF3CF2CHz-., CF3CFHCF2CHz-., HCF2CF(CF3)CHz-lO CF3CF2CH2CHz­

~_[JJx s{]~_[ q:i s{]il.1~m~ o 

-~-~ ffl~*~~-%JJx~~S{]*~m,fil-Wa*~~1L~~ffl~~-tt~o 
;(£-~~tiffi~q=i, *El3ita{]i\.~&~W--~~~~: 

HCF2CF2CH20CF2CF2H (FEPE)., (CF3)2CFCF (CF2CF3)(0CH3) (TMMP)., 

CF 3CHFCF 2CH(CH3)0CF 2CHFCF 3 ( TPTP)., HCF 2CF 2CH20CF 2CF 2CF 2CF 2H., HCF 2CF 20CH2CF 3., 

HCF 2CF 20CH2CH20CF 2CF zH., HCF2CF 20CH2CH2CH20CF2CF2H., HCF2CF 2CH20CF2CF2CF zH., 

HCF 2CF 20CH2CH20CF 2CF 2CF zH., HCF2CF 20CH2CH2CH20CF 2CF2CF2H., 

CH30CH2CH20CH2CH2F., CH30CH2CH20CH2CF 3., CH30CH2CH(CH3)0CH2CH2F., 

CH30CH2CH(CH3)0CH2CF3., FCH2CH20CH2CH20CH2CH2F., FCH2CH20CH2CH(CH3) 

OCH2CH2F-, CF 3CH20 (CH2CH20)2CH2CF 3 ~ CF 3CH20CH2CH(CH3) OCH2CF 3 0 L~-1~ mm 
Ll-¾~ffl, ilimLlm#~m#LlL~~~fflo 

FEPE -, TMMP -, TPTP ta~:ct~i:rF: 
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= ffl.-4-ffl,-5 --= • Jx m 
(TPTP) 

:f=E-.t1:~~Dffi-Wtl q:i, ~r Jifr:i£ ~MHJiB"J,~,:m,:.,;., .1:,1-\'.;MB"11'i .m.191'/J,rt~ 0.01 wt%, 1'/J,r 

t~ 0.1 wt%~1'/J,rt~ o.5wt% o :f=E-®~Dffi-Wtl q:i, il,1i'.;Ma"11'i .m.191'::krt~ 5wt%, 1'::krt~ 

4wt%, 1'::krt~ 3wt%~1'::krt~ 2% o 

iF~f.Uitlf~½@J 
:f=E-.t1:~~ nffi -Wtl q:i , * $ it l¥J lf ~ ~ ~ M'EIA! :i't[ 12 ]1,l:1f tfm q:i a"J-frft ~$ lrft : 

;ltq:i:f=E:i't[l2] q:t' R10, Rn' R12 ~ § 39LvJ:i!fi::iJJ9~~T; ~ § Mt.v..:l:i!rarn~~T~:79 1~20 

a"lm~. 1JtJ~□n~~-r~n 1~15 1¥Jm~ .. ~~-r~n 1~10 a"Jm~ .. ~~-r~n 1~5 1¥Jm~ .. 
~~-r~n 5~20 i¥Jm~ .. ~~-r~n 5~15 a"lm~ .. ~~-r~n 5~10 s"Jm~; ~§J!l:!iL:1:ihJ:iJ 

19~~-r~n 6~50 B"J71~, -Wtl~an~~-r~n 6~30 1¥J71~, ~~-r~n 6~26 B"J71~, ~~ 

-r~n 6~20 1¥J71~, ~~-r~n 10~50 1¥J71~, ~~-r~n 10~30 B"J71~, ~~-r~n 10~26 

E1"J71~~~m:-r~n 10~20 6"171~, ;ltq:i R10, Ru, R121:iJl2J,1i1';,HH§'J, ih1:iJ!2J,1El.tl:l::t§IEJ, Y-.. 

~ ~ ~ ;lt q:t {:E ~ pij ~ if§ IE] 0 

:f=E-.t1:~~ JJffi -Wtl q:i , * $ it B"J lf ~ ~ ~M ~1t1rtfm ~ 1%, {El 1' ~~ r ~a r :i'tJifrJT-1,l:1f tfm, Bf i'J 

1:iJ12J,·¾~ffl, ih1:iJ!2J,pij#~rJ3#12J,k!EJ~~ffl: 

CTE3P), CT3P), 
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0 I ~o~~ 
\~ o/P'-o 

o/ '-o I I 

J...___ /J\-_0 Jl'-o/R)-
0 

/J 0 
0 

' 

\p 
~r,,,P~, 

P P=O 

J''o~' 

tE-.t1:~~llffi:fJtl q:i, ~r JifrJ<t ~M~B"J,~,_-m;., l1'~~Mlffif 8"113 .m:3/9=-F1J,r 0.01 t-tl % ~=-F 

1J,r 0.1 t"J % o tE-®~nm;,wu q:i, l1'~~Mlms"11?i .m:3/9=-FiJ,rt-tJ o.3 % ~=-F1J,rt"J o.s % o tE-
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~~~M~, ~~-RMOO*;~~*r~4%~~*r~3%o 

;ltB~1Jn~J 
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*$•OO~fi~~mLl*-W§ffi~~~Ll~ffl~OOffffl~OO-#~$#: A~---~ 

900~~-RM,&~H~••m,&~~~--M~*a•~-~~~o 

ft-~~~M~,*$-~OOA~-~~-00~~--M§ffi,~~~T: -•~zm 

@~, ••l=j=l£~zmw~, •mz£~zmw~, •• 1,2--=l=j=l£~zmw~, •• 1,2--=z£~z 

mw~, •••~zmw~, •• &1=j=1£~zm@~; ••zm£~zw~, •• 1-l=j=l£-2-zm£ 

~Z@~, •• l-Z£-2-zm£~Z,@~, •• l-iEN£-2-zm£~Z,@~, •• l-l=j=l£-2-Zm£ 

~z@~- •• 1,1--=zm£~zw~- •• 1,2--=zm£~z@~; •• 1,1--=l=j=l£-2-~l=j=l£~z 

@~, •• 1,1--=Z£-2-~1=j=1£~ZW~o J:::J£A~---~9B{]~~-t1W~mLlJ¥!.J!k1!ffl, mm 

Ll iW frft ~ iW frft Ll J::: fEJ at 11 ffl o 

ft-Jl:~~~{JIJ ~, £r JiJrit ~M~s{],~,ffi:;, A~•-•~•oo~~••w~ s{]* ;~~/J, 

rt"J 0.01 % , ~/J,ft"J o. 1 %~~/J,ft"J o.3 % o ft-Jl:~~~{JIJ ~, A~•-•~•oo~~•• 

w~oo*;~~/J,ft"J 0.5%0 ft-®~~,Wtl~, A~---~-00~~--W~B{J*;~~Art"J 

5%, ~j(fg'-) 3%~~*rt"J l¾o 

ft-~~~M~,*$•00•~-~--M§ffi,~~~r=•R&i=j=1£1=j=1M,.R-=& 

l=j=l£l=j=IM,.R &1=j=1£1=j=1M,.R &Z£1=j=1£M~--~( &Z~Mol::5£&~-~­

RMmLlJ¥!.¾~ffl, mmLliW#~iW#LlJ:::fEJa-t~fflo 

ft-JJ:~~~fJtl ~, £r JiJr5£ ~ffr~11iOO,~,ffi:;, &1~-~--@~ 00* ;~~/J,ft"J 0.01 % ~ 

~/J,ft"J 0.1 % 0 ft-Jl:~~~,Wtl ~' •1~-~--@~ 00* ;~~/J,f t"J 0.3 % 0 ft-Jl:~~~{JIJ ~' 

&1~-~--W~s{J* ;~~/J,ft"J o.5% o ft5j-@~~1Jtl~, &1~-~--W~s{J* ;~~* 

r~3%~~:kr~5%oft5j-~~~M~, -~-~~RMOO*;~~:kr~l%oft­

~~~M~, *$-OO&~~~~RM§ffi,~~~r: -~~-~ZM,~~-=-~R~Z 

@~, 4,s--=•••~zw~, 4-&-4-l=j=l£•m~zw~, 4,s--=&-4-l=j=l£•m~zw~, 4-&-s-l=j=I£ 

••~zw~, 4,4--=&-s-l=j=l£•m~zw~, 4-(&l=j=l£)-••~zw~, 4-C-=&l=j=l£)-••~zw~, 

4-(-&l=j=l£)-••~z@~, 4-(&l=j=l£)-4-•••~zw~, 4-(&l=j=l£)-s-•••~zw~, 4-&-4,s­

-=l=j=l£~•~z@~, 4,s--=&-4,5--=l=j=l£•R~ZW~, 4,4--=&-5,5--=l=j=l£~R~ZW~o J:::it& 

~~~~RMmLl•¾~ffl, mmLliW#~iW#LlJ:::fEJa-t~fflo 
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:f=E-1':~~DffifJtl q:i, £r JiJr1t: ~M¥-&,e,:m:I, &1-\'.;J.f~••w~ 1¥115-In::;f/J"rt"J 0.1 wt% 0 

:f=E-!i:~~Dffi{JIJ q:i, &1-\'.;J.f~--W~B'-115-In::;f/J"rt"J o.5 wt% o :f=E-!i:~~Dffi{JIJ q:i, &1-\'.;J.f~­

R w~ B'-1 * I 7'1 ::;f / J \ T t"J 2 wt% 0 :f=E-@~ JJffi {JIJ q:t , • 1-\'.; ;F,f ~ •• w~ B'-1 * I 7'1 ::;f / J\ T t"J 4 wt % 0 

:f=E-~~DffiMq=i, &~J.f~•■m1¥J15-In::;fj(-y~l5wt%01=E-~~nffiMq=i, &~J.f~­

■m1¥J15-In::;fj(r~l0wt%01=E-~~DffiMq=i, &~J.f~•■m1¥J15-In::;fj(r~8wt%o 

:f=E-~~DffiMq=i,*$•1¥J*ft•~•1¥J~*~§ffi,~::;f~r=J.f~ft■m,•~ft• 

m,-~fflRm,J.f~fflRm,•~~ft■m,J.f~~ftRm,•~~,J.f~~~ok1t:*ft 

:f=E-!i:~~DffifJtl q:i, £r ~M1ftl¥J,e,:m:I, *11;1tll~•s"J1-t*~l¥1* In::;f/J"rt"J 0.01 wt% o 

:f=E-!i:~~ JJffi fJtl q:i , 15-ftll~ • 1¥1 ~*~ B'-115-In ::;f + r t"J o .1 wt% o :f=E-!i:~~ JJffi fJtl q:i , 15-ftll 

~ • B'-11-t*~ 1¥115-In ::;f /J\ r t"J o. 3 wt% o :f=E-@ ~ JJffi 1JtJ q:i , 15-ftll~ • 1¥11-t*~ 1¥115-In ::;f 

/J"rt"J o.5 wt¾ o :f=Eyj-®~Dffi-Wtl q:i, *1mr•~•s"11-t*~l¥1* In::;f *rt"J 5wt% o :f=E-1':~ 

~DffifJtl q:i, *1mr•~•s"11-t*~l¥1* In::;f*rt"J 4wt% o :f=E-1':~~Dffi1JtJ q:i, *1mr•~•1¥J1-t 

*~81* In::;f j(rt"J 3wt% o 

:f=E-1':~~Dffi{JIJ q:t, * $ •1¥J;f,f~11;1tRW~§ffi, {B ::;f~ir: 1,2-Z.=Wf:Piit:RW~, 1,2-01 =w, 

11;1tRW~, 1,3-03 =Wf11;1tRW~, 1,2-T =Wf11;1tRW~, 1,3-T =Wf11;1tRW~, 1,4-T =Wf11;1tRW~, 1,2-

Ll•~~ffl, ilimLlm#~m#Llk~~~fflo 

:f=E-~~nffiMq=i,*$•1¥J•~1mrmm§ffi,~::;f~r=1mt•=~m,1mrm~z.m~1mr• 

=z.m~1mt■=m£m~*~ok1E-~1mt■mmLl•~~ffl,ilimLlm#~m#Llk~~~ 

ffl 0 

:f=E-~~DffiMq=i,*$•1¥J•~••m§ffi,~::;f~r=•••~m,a•nz.m,~• 

■~@~, ~fiJRZ.W~, =~ffl■TW~, 2-(~fflilWc.£)03R~W~, 2-(~fililWc-~)03RZ.W~, ~ 

fflilWc-~Z.■ ~m,~fflilWc.~Z.■Z.m,~fflR*m,~fflRE&*mok1EH~fflRmm 

Ll$~~ffl, ilimLlm#~m#Llk~~~fflo 

:f=E-1':~~Dffi1JtJ q:i, * $•1¥JJ.f~••w~§ffi, fs ::;f~ir = 1,3-01fiJR P-JW~, 1-&-1,3-01fil 

• P-J w~, 2-&-1,3-0111JR P-J w~, 3-&-1,3-01ffiR P-J@~, 1- ~~-1,3-01filR P-J@~, 2-~ ~-1,3-01fil 

RP-JW~, 3-~~-l, 3-03ffiRP-JW~, 1-03;/;m-l,3-ffiRP-JW~, 2-03;/;m-l,3-ffiRP-JW~, 1---1-03;/;m-l,3-
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:ti:IUt 1;.!;fffi~, 2-:1:i-1-m m--1,3-lita if;J w~, 3-IC-1-m m--1,3-lita if;J w~, 1-IC-2-m m--1,3-lita if;J@~, 

2-:1:i-2-mm--1,3-•• if;J@~, 3-:l:i-2-mm--1,3-•• if;J@~, 1-E!3 ~-1-mm--1,3-•• if;J@~, 2-E!3~-1-

mm--1,3-•• if;J@~, 3-E!3 ~-1-mm--1,3-•• if;J@~, 1-E!3~-2-mm--1,3-lita if;J@~, 2-E!3 ~-2-mm­

-1,3-•• if;J W~, 3-E!3~-2-mm--1,3-lita if;J W~, 1,4-T1ita if;J w~, 1,s-Jx:.lita if;JW~, E!3 m-=:titali 

E!3m, E!3m-=1italizmok~~~1ilamm~•~~ffl, *m~m#~m#~k~~~fflo 

ft-~~sM~, *$••~liftam§ffi,~~mr= lifta-=E!3m,liftaE!3zm, 

lifta-=zmok~-~liftamm~•~~ffl, *m~m#~m#~k~~~fflo 

ft-Ji:t,~s,u ~, *$•~~li11;ti:a@~§1!, fe~~ir= 1,2-z-=w¥li11;ti:a@~, 1,2-m-= 

Wf liliJti:a@~, 1,3-m-=Wf liliJ"ti:a@~, 1,2-T-=MliliJti:a@~, 1,3-T-=Wf liliJ"ti:a@~, 1,4-T-=Wf li 

fta@~, 1,2-DG.-=Mliftaw~, 1,3-DG.-=Mlifta@~, 1,4-DG.-=Mlift@'l@~)fo 1,5-DG.-=Mlift@'l 

mak~~~liftamm~•~~ffl, *m~m#~m#~k~~~fflo 

ft-~~sM~,*$•~•~~§ffi,~~mr=-=E!3~~--=z~~~-=m~~~* 

ft-Ji:t,~SfYtl~, *$W~~~~§ffi, {B~~ir: ~T11Jxl, E!3~~T~, 4,5--=E!3~~ 

T~,~Tim"~ok~~~~m~•~~ffl, *m~m#~m#~k~~~fflo 

it!.!6¥ Jjij 

*$W~SM~~M~~m~~Mffim~~mlrtt*~e~~~Mffi,~Mffi§ffi,~~ 

~ir: 32~1.'t.lJiR, {Y!Hm LiClO4, LiAsF6, LiPF6, LiBF4, LiSbF6, LiSO3F, LiN(FSO2)2 ~: 15 

:l:ilfmfiJiR, fYHm LiCF3S03, LiN(FS02)(CF3S02), LiN(CF3S02)2, LiN(C2FsS02)2, ~~ 1,3-

/\:l:imm-=:tilffl:li~~fi,~~ l,2-[9:l:izm-=:tilMli~~fi,LiN(CF3SO2)(C4F9SO2),LiC(CF3SO2)3, 

LiPF4(CF3)2, LiPF4(C2Fs)2, LiPF4(CF3S02)2, LiPF4(C2FsS02)2, LiBF2(CF3)2, LiBF2(C2Fs)2, 

LiBF2(CF3S02)2, LiBF2(C2FsS02)2: *-=~•Wc*4o/JfiJiR, 1Jtl~t15Ct(¥·l~*)~Jffl-fi, -=:1:i¥ 

•**~Jffl-fi, (¥•**)~-ff, -=:1:i5Ct(¥·f~*)~-fi, [9:ffii(¥•**)~-fi~o 5j 

&r, k~~Mffim~•J!±!.~ffl-#, *m~~at~fflw.i"frr~m5firr~ko {YIJ~a, ft-.t1:~~S{YIJ~, 

~Mffi§ffi LiPF6 ~0 LiBF4 ~~_§_* a ft-.tl:~~JJ£!{YIJ ~, ~fu~ffi§ffi LiPF6 ~ LiBF4 ~3c~JLfiJiR 

~ LiCF3S03, LiN(CF3S02)2, LiN(C2FsS02)2 ~*:l:ilf~JLfiJiR~~_§_* a ft-.tl:~~JJ£!{YIJ ~, ~M 

ffi ~~&ftt"J o.s-t"J 3 mol/L 1'11.Jmm if;], fYtl~at"J o.s-t"J 2.5 mol/L 1'11.Jmm if;], t"J o.s-t"J 2 mol/L 

B'.Jmm if;], t"J 1-t"J 2 mol/L B'.Jmm if;], x. fYtl~tl~ lmol/L, l.15mol/L, l.2mol/L, l.5mol/L, 2mol/L 
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WC: 2.5mol/Lo 

ffl:i)lj 
* El3 it~ :OOI 1JtJ oo Et!M ~ 11 m l'!{J mrr:u -ar 73 J~ ~tt* q=r 2i ~o oo 1=1: 1rtJ -ar 1t 73 Et! M ~ l'!{J mrr:u oo ~ ~ 

7J<~~:1fLlo 

:f=E-1':~~:00I-Wtl q=r, *El3it00~~7J<mtU'EL1i1(, 1eT-~ir: 11'~••w~, •~••w~, 11'~• 

mm,•~•mm,11'~•,•~•,*•~mmm,*ft~mmm,~~~*•mmwc:~ff 

:f=E-~~:OOifflq=r,*El3it0011'~••moo•~~~~~733~,ffl~'E1ffi,~T-~r=• 

m~zm,•m~Wm,•m~TD~l1'~-•mo 

:f=E-~~:OOifflq=r,*El3itOOH~••m'E1ffi,~T-~r=••=~m,••~zm,•• 

=zm,••~~~w~m,••z~~w~m~••=~wm~•~••m:~73••n~ 

s{J•~••w~. 1JtJ~o~<•~~)••w~, ~<=•~~)••w~, ~< •~~)••w~, ~(2-• 

Z~)••w~, ~(2,2-=•z~)••w~, ~(2,2,2- •z~)••w~, 2-•z~~~••w~, 2,2-

=•z~~~••w~lo 2,2,2- gz~~~--W~o 

:f=E-!i:~~:00!-Wtl q=r, *El3it0011'~Mt1W~'E1ti5, {BT-~ir: y-T pg@~)fo y-J:x:pg@~~. Ll&~~ 

~®~*~OO-$*gmgn~0011'~Mmmo 

:f=E-~~tffiifflq=r,*El3itOOH~••m'E1ffi,~T-~r=z•~m,zmzm,zmwm, 

zm#wm,zmTm,zm#Tm,zm#Tm,zm~Tm,wm~m,wmzm,wm 

wm,wm#wm,Tm~m,Tmzm,Tmwm,#Tm~m,#Tmzm,xx:m~m, 

xx:mzm,*xx:m~m~*xx:mzm~,Ll&~~~~*~OO-$*gmgn~OOH~Mmmo 

•n~oo•~••m'ELM,~T-~r= •z•~m, •zmzm, •zmwm, •z 

mT@~;fo gzm 2,2,2- gz@~o 

:f=E-!i:~~:00!-Wtl q=r' *El3it0011'~M'E1ti5, {BT-~~T: [ggP)(PwJ, 2-~~[ggP)(PwJ, 1,3-= 

«xx:11', 2-~~-1,3-=«xx:11', 4-~~-1,3-=«xx:11', 1,3-=«/\11', 1,4-=«/\l1'lo=~«~ 

Wmo :f=E-®~tffiI{J!Jq=r, *$ifl'!{J·~-'E1ti5, {BT-~iT: =~-~~m, 1,1-=~-~zm, 

1,2-=~•~zm, =z•~~m, 1,1-=z«~zm, 1,2-=z«~zm, z•~~-~~m, 

1,1-z•~~-~Z'.,t,Jt)fO 1,2-z•~~-~Z1%0 

:f=E-~~:OOifflq=r,*El3itOO*•~mmm'ELM,~T-~r=•• ~m,•• zm,• 
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•=~~Z&,a•~~=z&,a•liz~~&,a•liz~z&,a• *E,lia• 

~w~, li•• zw~, li•• *W~, •• c2,2,2- i'CZ~)@~loa• c2,2,3,3,3-.li:iepg~) 

1=1:-.t1:~~tiffi-Wtl q:i, *$it 1¥J131Vit~iffL11HfLl§ffi, {s =-F~~r: :EfT1iJxl, 2-~ ~:EfT1iJxl, 3-~ 

~:EfT~,=~~~,=z~~,Z~~~~, ~~pg~~,=~~li~,~--~E, ~­

•z&,z••~&,z••z&,1Vit•=~E,1Vit•=z&~ft-=TE~, ~R~k~* 

ft~mmm~*~l¥1-$*~ffl-~~1¥1*ft~mmmo 

1=1:-~~tiffiMq=i,*$it1¥J~~~*•mm§ffl,~=-F~r=•*'=•*' •*'~ 

:ie*,.li:ie*,A:ie*~ -~~*o 
1=1:-.t1:~~tiffi-Wtl q:i, * $itB'-J~~1J<1i}JfUPT ~-~!i!~ffl-flfi, ih PT~ pijf!fi9X~WH!fi ~kfEJa-f 11 

ffl 0 

.= .. ~ft~~ 
*$iti¥J~~$-W§ffi~~~~$&@1¥JffW•W,~1¥JA~~M§fflM~#~i¥J-~ 

~~,=~~~,•M~~,*~~~~9X~~o~m~.~~~$••~•=~~~.§ffl 

-~-=~~~,-~~=~~~,-~*~=~~~9X-~~~*~=~~~01=E-.tl:~~~ 

Mq:i,*$iti¥J~~$-W~A4A~~-~ffl,~ili~-~~1¥J~~ffltt~Mi¥J~~~RA 

~~•~m,~ili~-~~1¥J~~mtt~M1¥J~~1¥J~~$••·~~fil1=1:r,§13-*El3iti¥J 
k~{:E1riJ~M~o 

~M~ 

*$-itB'-1 ~~$-I q:iffffl B'-1 ~M~19*$itB'-Jk~{:EW~M~ 0 ll:t57r, *$iti¥J ~1-t$ 

••q=i~ffl1¥J~M~~PT§13=-G~~*$itl¥1~~1¥1Mm~l¥J~~~M~o 
ffi~ 

*$it~tiffiM1¥J~~$-Wq=i~ffli¥J~~MMPT~~ffl*~~0~1¥JMM,~~~~~~ 
r*tU4o {JIJ~oPT ~-Ulffl US9812739B q:ti"i:.ttl¥Jtt::¥:tU4*$itB'-J~~. ~ ~~)'(§1 ffl 1¥1~:ri:;ft 

A* $it q:i o 

1=1:-~~tiffiMq=i,~~mtt~M19ffW~-~~$tt~~ffl,~ilifi~~~~~~~i¥J~ 

Mo1=1:-@~tiffiMq=i,~~mtt~ffi§ffl~MMM,M~Mff,*~MM9X*fi~~~*•~ 
~MM~oi=E-~~tiffiMq=i, ~~ffltt~ffi§ffi~kM~i¥J-#9X$#o 

1=1:-~~tiffiMq=i,~~mmtt1=1:~~mtt~ffiq:t~A~*m~mm,ft~ffi~~~A*fl 
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m,~~UM,~~UM~W~~~M, ffi~~M~*f•ffi~k, ~-fflfilfiff~W%~ 0 

ft-~~~m~.~~~§ffi*~*UM~,m~m••~,MM~~-ft~~1J~%~ 
n~~irStttmffi s"JrtJmm(~;f&irStttmffim)o 

ft-~~~m~.~~;f&§ffim~•~.m~mA~~%~~oo~~*~®*~ft~~* 
~~oo~•~~%~~~mtttmMm,~%~~oo~~*~mA~~s~~ss%OOR~*·• 
~-~;f&mtttmffimk~m~I~~mo 

lE$t 

*$WOO~~~--~~ffl00IT;f&00tiMm~~ffl*~~0~00tiM,~~®~~1J~~ 
~o ft-®~~fJLl~, m~*ffl US9812739B ~iei~B"Jbt*f"1U~*$WOOITt,&, ;t:t~~Xi31 ffl 

B"J1J:i'tJt A*$ W ~ o 
ft-~~~ffl~,IT;f&mtttmffi§ffi,~~~f:~~tm,••~~*lm®ftttft~-~ 

*•~tmoft-~~~ffl~,IT;f&mtttmffi§ffifittft~-*~*lm,;t:tA~~-~~,fflA 
-~~s"JmttJ O ft-®~~fJLl ~, ftM¥li'.~-*1-t*lm00tH~m ~~~ US9812739B ~ii:i~B"J 
vz#r;J'!Go 

ft-~~~m~,rr~mttft•ffi~k~ffl§ffiftttft~•*~*lm~~®~mmoorr~ 
irS'f~ 4cm ffi Fz¾ % ~ ITt,&;,f,J3¥4 W f"1U ~ o 

ft-~~~m~,rr~mtttmMmm~m~mtt~~•**~*=~IT;f&UM®~mmcm 

ffl-~W~fflOO~~UM®*~m~)filfi~:r'tm*W~~~~.~ffl~OO~ff~fIT~-ffi 

~.~~~~®UMfflM~*~f~~*ffi~W~~~M~,~*ftIT;f&•ffi~kJtfilfi~-0 
ft-~~~ffl~,IT;f&mtttmffimOOtiM§ffiffW*~~0~00tiMoft-®~~ffl~,IT~ 
1rS'f~tmffim§!! US9812739B ~iei~OO;M3f4o 

ffi}t .as:~• I!! 
*$WOO~~~-I§*IT~;f&;f&~,~Jm®~M~o~~§ffi•ffi~®~f~-ffi~k 

oo~m.~m§w•oo~m,~oo~m~;t:tffl*,;t:t~•oo~m~ft•ffi~OO-~*oo~*~ 
M%~OO~m, W~OO~m~ft•ffi~ffl~~~*OO~*~M%~OO~mo 

ft-~~~ffl~,~002m~,;f&~A§ffi·ffi~I®~f-ffi~IkOO~m2o~002 

m~, ~m2~~ftf•ffi~OO-~*OOk,~~OO~mn•oo~mo 
ft-~~~m~.~003m~. ;f&~B§ffi·ffi~I®~f~-ffi~kOO~m20~003 
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m~, ~m2~ar•~~OOfflmOO~~*ffik,~~OO~m~~ffi~mo 
a-~~~m~.~~4•#cm~,®*•~~IOO-~*®•~~~M~%~~m2 

H~-®*•~~IOOfflmoo~~*®•~~~M~%~~m2,~~oo~m~~~ffi•m~ 
mtP~ffi1~m o 

a~mA~~$••~· rr~•#~~~•#m~~~-***%~#~mw~, ~~. 
ft**%-#k¾~~~a•oo~m~~ffi~moa•#A~~$-W~,IT-~#~~-~ 
#m~~#~-#.~W~,a~-#~#k~~-ffi~m~~ffi~maa~m~•#m*• 

reoo~~$•w~,rr•~#~~~~#m~~ffi-*~~~a•m~m~~oo~moo**% 
~#, ~~~-ffi~m~~ffi~mOO#~-#o 

~--#A~•#ff~*&o~#ff~*&mrl~r~A~ffl=~~~fflff~OOAA,~ 
n*R,~~-#W&:~~~-~ffi~OO~#,ff~~Affi~~mA:~mrlrAtt-•# 

~# ff~W&= C*Jiz#mA-ffl~~mA) 1•#®1.RI C~# W&-ffli!iE~W&)o 

~~00ff~W&~ffl~~·~~.~~®*~tt%~ffi-~~,x~#~~a~,MW~ 
~a~~$A~,~~~~$-WOOtt~orl~OOff~W&m~¾~~~M~~m~~,*~ 
; r~, ftfEftPf-&$·t1:f3gxrtHfiH~t1L *ll~*u•m~mtP~oo~moo~# ff~*&, mr 
~fiA~ ~$A*&, 1:ft*ff!!(Ef)fP~1~·t1:f3g00~~$-W~~~m~o 

a-~~~m~. •m~moo•#A~~#ff~*&DI, ~oo~moo•#A~~#ff~ 
* & D2, H DI lP D2 i~H:~*A= t"J o.s:SDI/02:Sf'."J 1.2 at, IT~*lk~~·ti.tmmifiiLlJ!:H·OO~~. 
m fi~#~fij ~~fOO-@ ~-t1:f3~, mL~X'J~fffU ~f,t$•W~Eff1Jffi~~]!~ftffl O ~~. fijfLJB{] 

~~$-WA~~ffAW&~tt~OOffi~~~~tt~o 
a-.t1:~~~-Wtl ~, DI lP D2 tmH:~*A= t"J o.9:SDIID2:St"J 1. 1o ~at, ~~$•Ws{]·t1:f3~ 

m JtJ:-ffem ~ o 
a-.tl:~~~{Jtl~, DI ;fP D2 tmJE~~A: t"J 0.95:SDI/02:Sf'."J 1.050 ~~. •m1~mlP~ffi 

~moo~~~~~oo*~J!~~~.-@~m~~Mm*~J!~~~.~~~•oo~~~rn~~ 

~~~rnm,**~•#~&goomttoo~,MWB~m~uMoo~~$tt~,JtJ:-ffem~~ 
f,t$•W·t1:f3g o 

a-~~~ffl~, •#m~~IT~~#~~~~#o ~~#~IT-~#~,~ 
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3.5g/cm3:<SD2:<St"J 4.3g/cm3 
0 3 D2 ft~ ~mm v;J Bt, pJ 1!iEtliH&J=,:~Hf ~*B"1-@~tl=.f3g, iEt,& 

irS'f~~)gif3g{iJj;f.{ffU£*B"J1~Jlo 3t1zJtnffi.:tLHJkJ=,Bt, t"J 1.2g/cm3:<SD2:<St"J 1.8g/cm3 o 3 D2 ft 
~~m!Ev;J~, PT~ffi.m~Jt~£~00ffi~~N, MWH~ftffi~M~~~m~tt~~o 

IWJJl 
ft-~~~M~,*$WOO~~$-WftiE~~ffi.~~~~~~-~~~ffi~o*$WOO 

~~$--~~fflOO~fflOOMM®%~&~~m~~.~PTnffW~~tt*~0*00tt* □ ft 

-@~SM~, ~ffl§ffi~~*$WOO~M~ffi~OOMM%~OO•*~~xm~~ 0 

M~~-pJ§ffi£Mm®*ffi~~m □ £MmnA~$~M~OOxM~,-~~*•·£ 

MmOOUM~~•zm,.Nm, -~*=~•z=&E®•-~&~00~&-# 0 A~OO, 
m~m•mm$fLffl, •zm$fLffl, •mmxM~, •zmxM~~•mm-•zm-•mm 
$fL~*ffl □ 

£umoo~&-~*ffik~•~*m~~m.*m~~mm~~•*~m~xm~m,ili 
m~~m*•*~~xm~mID~oom □ 

xm~m§mxm~tt®~Mm,xm~tt~~•~m,•~~,•~•,•~tt,=• 
~~,•~•,=•~~,•~•,•~~,•~~,•~~,•~~,~~~,~m~,~ 
-~ffl,~-~-,~-~~®~-ffl~OO-#~A#OOffl* □ ~Mm~~-ffi•zm,ffi• 

zm~•Nmoo~•~,Mm&,MNmB,Mmm•D,MNm•, MNm•~,Mzm 
~~~■,•zm■,-~£Nm•~D,•~•zm®•A•Nm~OO-#~A#00ffl*o 

•*~m~§*•*~' •*~OOUM§ffi.m&,.NmB,Nm•E•*~'•mm•, 
•m••~, • zmPt~:J:%Wlifl, • zmM, •1tiia•z•~•<1tiia•zm-/\•Nm)~ s"J~&-# 0 

=-- ,ml}ti 

ft~~ff~,iE~MMOO-~ffitt*~,ffi~tt~•.-@ft~M~ff~ftiEm*ffi*M~ 
'31/EQ~1,t$.W;f-J:¥400g;1,t, m~~1,t$.Wff.m~*1r£o ft*$W~mJ, ±~00f@~JR1:fr!~rtJ 
~M~~~A~-~~m.~~~~~m~~~oo•~v;Jm*~,-@ftffi~ttoo~~,ff.m§ 
~$-ff£ □ 

~ffl*$W~SMOO~M*,oo•m~~m~~~~$-•OO-~v;Jffl*~·m*~fflft 
§15~1,t$.WB"J~-=f-~~~ o 

*$WOO~~$-WOOffl~&~~m~~. PT~ffl~0~00~#ffl~ □ M~~fil*~M, 
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~~A~tt-m,#~~M,~r~ffl~-'~fflA~~'~fflA#~m,~fflA~~m,~ 
fflA1TfPm, :YdlAiL ~r~m, ~tltJl, 111tai ~l~, -¥mAi~iae, ~ffl CD m, ~1$jt1~L 

~~m, ~rfil$*,tt•e,~M~,~fflA~ffm,~ffm,4m~&, ~m,~*'* 
n$,M~~fi$, ~fi$,~OOeA,~A,m~m,~*' ~~IA,~jttr,~fflm, 

*~fflA~m~~~-~r~$-~o 

~flj 

~r,*ili~~ffl~~~ffl~*$~fil-~A~~filfi~OO,~~~~~~~~~'~* 

$~#~~i5Eri3:@~~fJLl o 

1 .. w.•~~~~•14, 
C 1) ffttlk;t&Jt 1¥J$U4: 

i%-:P-J]!!;L -@!~~(Super-P) , T*t!JtelP~E!3~i'ftl~if/;J(CMC) rii:~ij£1,_J 95: 2:2:1 1¥Jmi.mbl: 

,wtHi*ttmJfU* ~r1.Kcp, f'mft::l:5J?:J, 1ifUfftt&WD¥4o i%-iJt't4r~~tEA~£1,_J 12µm J!J~B"Jt~ffl 

k, T., »ff, N~ttaJt,W~;t&~, ffl~fftt&;t&Jto 

C2) lEtJk;t&Jtl¥J$U4: 

i%-riimfi(LiCo02), -@!~~(Super-P) to~f,.\iji\:iZ,'.J:m(PVDF) rii:~ijg{_J 95: 2:3 B"Jmi.mbl:fJLlti 

*ttmJfU N-1=13~ri~t~mWr5Jcp, ffift::l:5J?:J, 1ilUlEtlkiJR*4o ~%-iJR*4i~~tEA~£1,_J 12µm J!J&B'-1 

fflfflk, T., »ff, N~ttaJt,W~;t&~. ffl~iE,t&;t&J=,o 

C3) ~Mi11lB"1$U4: 

i±TtiJffi/''C~mr, ~:ij'.EC, PClPDEC cm.mbl:£1,_J 1: 1: 1) ii*, 1JOALiPFdi*:l:5]?:}, 

%Jl¼~1itll~ffi~~, ~cp LiPF6 8"11~~7511.15mol/Lo tE~1itll~M~cpjJpA~Or* 1-1 .¥* 9 cpp)T 

~1¥J~~*.ml¥J~Mffl~~~~~ffl~~~ffll¥J~M~,~cp~rm~1¥J~M~cp~~Ml¥J* 

.m~~~r~M~1¥J~m.mtt•ffl~o 

C4) 1%~JmB"J$U4 

~ PE $:fL~*~rfElftn1%~Elo 

C5) fi~r~fml¥J$U4 

i%-1iiUB"JlEt&tlkJt' fftt&t,&J=,~O[%Jmrii:lj(Jf~~, Jlrjr~~fflcp, ffirtt~ CJ O J-Att~ 

08tt~M~,M~,N~tt~Jl¼,$.m~If'f~fflfi~r~~o*~cpl¥Jffiff~~~ffi~Jl¼ 

mr ~ tLlft r z:, ~1~ m 1fi i¥J ~ rm o 
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2.. ~:ftf!tt~t!dit1J~ 
Cl) 20%SOC Hmt pg ~Ji1e,f,ts"J1JJ!H;i:t1Jr* 

ft 25°C, ~~~rm~ 1c C,tl.Kf~q~,r~) ·tsrJiEJ'E~lU 4.45V, *'tsff. 4.45V 1E~¥~rJiE:so.o5c, 

MI5~n, ~1C~mt~~¥·¥~ff.3V, fil~~~~~ffI, #~~~ffI~~~~~¥ 

J=iJTrmt~J'EffIB"J 50%, ~ 0.3C B"J~ff,E~~*~~ 10s, ~JJJc~litr~ff..&nJc~~Jtat~ff.Z~, 

~i~~yf,E, 1ilU1t1JZ1ffEf, 1Jelf 2001JZlQ 400 .;,j(J§'B"J_g[yf,Epg~Ji(DCIR) Ci~ 15 x~rm, IOC;tl:f 

:l:::g{1Do 

C2) 60°C rWdllll.-t¥{i:IH1~gs"J~JJ!~iA1fr* 

ft 25°C, ~~~~ffi3-I 301tM=i, Z.J§'~ 0.5C fi'r.$'tsmEJ'E~¥ 4.45V, -¥}ft 4.45V r'tsff.j'E 

~¥ 0.05C, #ffi3-I 51tirfi, ~!§'ft 60°Crf*-t¥ 21 *Fo, iJJ!~1i~rms"JW&WijK.$, imrlr:rt 

it.1ilU: 

W&WijK.$=[ (,ff{*J§'W&--fff*lifJW&) /,ff{*lifJW&]xl00¾o 

C3 ) ~ ~ff If*~.$ s"J I~ i:i\1:fr* 

ft 45°C, ~~~rm~ 1 C tsff,EJ'E~¥ 4.45 V, ~J§'tsff.J'E~¥~mEjg 0.05 C, Nffl 1 C tsmE 

JJJc~¥ 3.0 V, Jltatjg1t1JZ1Jelf, ~~~J:.J£1kftf:~~:itt1T$1JZ1Jelf, 5j-JjlJit.1itBffi~~rm, 

1Jelf 2001xlr:r 4001JZJ§'B"Jffif*~.$, ;ttq:i, 1JelfJ§'B"Jffif*~.$~~~r:i:t:itl:1iit•o 

tm lf Fo s"J ff If*~.$= c xt m tm lf B"1 jjJc ~ ff I11t .;,jz tm lf B"1 jjJc ~ ff I ) x 1 oo¾ o 

c 4) ~ff.~~ 8"11~ iA1fr* 

ft 25°C, ~~~~~ IC tsff,EJ'E~¥ 4.45 v, ~J§'tsff.J'E~¥~mEjg 0.05 C, Nffl 1 C tsmE 

nJc~¥ 3.2 v, #ffi3-I 5 ?J\.irfi, ~Foi~i:i\~ff., ft 85°Cr-t¥1i124 /J,atf§', J[l~~ff.o ~ff.~~= 

-t¥1*1itr ~ff.--t¥1* J§' ~ff. 0 

c 5) raJ ~tm lf s"J 1JJ!~ i:i\1:fr* 

ft 50°C, ~~ff~-f"~~ft 0.5C tsff.J'E~¥ 4.45V, N*'tsff,EJ'E~:i!G¥~mEjg 0.05C, ffi3-I 

20 /J,at, ~Fo o.5c ts~mE~~¥ 3.ov, ~□J1t1t~1~~. 7J\.Jj1Jit•mr~~~-- 1Jelf 30 .;ix, 50 

.;,jz, 100 1JZJ§'B"Jffif*~.$0 1Jelff§'B"Jffif*~.$= Cxtm1JelfB"JnJc~ffIJ1t1JZ1JelfB"JnJc~ff 

I) xl00¾o 
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M:¥41s;¥$ ~'i::g M:¥41sf$ ~'i::g 
~Mz.mffli EC 1,3-]7;J~Mp;i®~ PS 

~Mp;Jmffli PC 1iriE M z. m ffli DTD 

~ME¥ Z.ffli EMC r=mr SN 

~M=Et3ffli DMC 2=mr ADN 

1,4-=tt~-2-Tffff DCB 

~M=Z.ffli DEC 1,3,6-2:m = mt HTCN-1 

r-T p;i ffli GBL 1,2,6-2;/;16--=..Bw HTCN-2 

r-DG p;i ffli VL 1,3,5-DG - Bw PTCN 

]7;JMZ.W~ EP z.=w=c2-tt~z.~) M EDN 

p;JMp;J@~ pp l ,l-=i\:-2,2-=i\: Z.~-2',2' =i\:-3 ',3 '-= FEPE 

i\:]7;J~B 
2- - i\: Et3 ~-3-Et3 -~~i\:DG;/;16 TMMP 

2-( := i\:-2-i\:-3-=i\:1~ )-3-=i\:-4-i\:-5- TPTP 

--=-i\: DG m 
~ W~3E z. ffff@~ vc 1-p;j~~W~:Effff T3P 

m1~~M3E z. ffli FEC l-Et3~~M:Effff TM3P 

1-Z.~~W~:Effff TE3P 

1,2,3- -(2-lt~ Z.$\,~) p;j;/;16 TCEP 

=Blif,t il-tm A A 1:SN; A2:ADN; A3:EDN; ,¾: DCB 

- Bwf,til-tm B B1:HTCN-l; B2:HTCN-2; B3:PTCN; B4 :TCEP 

]7;JM p;jffli(PP) C 

i\:1~m D D1: FEPE; D2, TMMP; D3 , TPTP 

:Ef~~Mm: E E1:T3P E2: TM3P; E3 : TE3P 

;!cf;fm~tri:nu F F1:VC; F2: PS; F3: DTD 

:Ef~~MM~ H H1: GBL: H2: VL 

i(t :XJCrnLffi~* J3t G 

o) -tE~11ili E§.M~ q=i1Jr:iA~o* 1-1 lo 1-2 q:i J1Jr1F 1¥J.:,f-1EJ13";. 1¥1 =mitt.ifttm, ni1,1:1rttm 

l1J/gj(;W~W~~, ~~ E§.M~t-±A~~~l::kE7J¥~~LlJJXB{J E§.~q=t #~PW1,3\;it 20%SOC 1r.ifiE pg ~JL ~PW1,:i\ 

~*JR.* 1-1 )flJ 1-20 
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* 1-1 
A1 B1 C 20%SOC __ !:~!}fit Ji;]~_§_ (mQ) 

(Xwt%) (Ywt%) (Zwt%) X+Y X/Y 
ffii¥ 200 1x 4001x 
f'gl[p, ffi;Ef J§ ffi;Ef J§ 

Sl-1 4 1 30 5 4 50.8 84.3 91.2 

Sl-2 4 2 30 6 2 54.4 88.0 98.6 
Sl-3 4 3 30 7 1.3 55.7 88.9 99.4 

Sl-4 4 0.5 30 4.5 8 57.8 92.0 101.0 

Sl-5 3 0.5 30 3.5 6 57.1 91.2 93.5 
Sl-6 4 0.4 30 4.2 10 55.9 99.4 112.8 
Sl-7 3 2 30 5 1.5 52.3 84.4 91.5 

Sl-8 2 2 30 4 1 51.9 84.2 91.4 
Sl-9 1 2 30 3 0.5 52.3 86.5 92.4 

Sl-10 0.5 2 30 2.5 0.25 54.8 79.4 102.5 

Sl-11 0.2 2 30 2.2 0.1 59.2 91.8 105.3 

Sl-12 1 5 30 6 0.2 58.5 97.0 104.1 
Sl-13 7 3 30 10 2.3 60.4 92.9 107.3 
D1-1 0 0 0 0 0 63.8 140.9 190.4 
D1-2 0 1 0 1 0 62.3 138.5 188.2 
D1-3 4 0 0 4 0 61.8 136.5 184.2 

D1-4 0.1 1 0 1.1 0.1 63.8 120.9 126.4 
D1-5 4 0.1 0 4.1 40 68.3 109.8 124.9 
D1-6 7 5 0 12 1.4 69.2 112.3 133.0 

D1-7 1 11 0 12 0.09 63.8 100.9 139.3 
D1-8 11 1 0 12 10 72.0 116.3 135.4 

* 1-2 
A(Xwt%) B(Ywt%) C(Zwt%) X+Y X/Y 20%SOC 11: rfit Ji;) ~_§_ (mQ) 

w=rn 200 lx 400 lx 
f'gl[g ffi;Ef J§ ffi;Ef J§ 

Sl-14 A2(4) B2(3) 30 7 1.3 55.5 88.1 98.7 
Sl-15 Az(4) B2(0.5) 30 4.5 8 57.2 91.6 100.6 
Sl-16 A2(3) B2(0.5) 30 3.5 6 55.9 89.4 98.8 
Sl-17 A3(3) B3(2) 30 5 1.5 51.1 82.6 90.7 
Sl-18 A3 (2) B3(2) 30 4 1 51.2 83.3 90.5 
Sl-19 A3 (1) B3(2) 30 3 0.5 51.3 85.1 91.1 
Sl-20 A3 (0.5) B4(2) 30 2.5 0.25 54.3 79.1 90.1 
Sl-21 A2 (0.2) Bz(2) 30 2.2 0.1 58.5 91.2 104.8 
Sl-22 A2 (1) B2(5) 30 6 0.2 58.1 96.5 103.3 
Sl-23 A2(7) B2(3) 30 10 2.3 60.2 92.3 106.5 
Sl-24 ~(2) B3(2) 30 4 1 57.9 86.1 93.4 

:Pa* 1-1 fofr/J', x,t1::~1JtJ 01-1 ~ 01-s q=i•Mi~nr1T=~i~ 1,3,6-am ~,, :;r-~na0l~0l 

~~ , {n!t :ff J§ ~ ¥tB 1'1"11[ mt~ ~_§_ ii )]Q f ll SJL~ 0 
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3~nffi-Wtl S 1-1 ¥ S 1-13 q:r IEJBt~fflT =m,, l,3,6-2i1;1G nw;fOpgfflfj~fffi~Bt, (3g~ ~ IHCJJlLl 

~ im 1m PF J§ 1r 1JiE p;_i ~ii. Efl±t :fJo o 

1=1:pg~pgff~* ;:;f1t, iJaJ~T =nt15; x )fo 1,3,6-am_nf15; Y Efl~~st, a:JJ\f.3 x 

)f0 Y IEJBtiiAAIJE:it(l);fO:it(2)Ji!r*~Ef1~1!:f:: { tf.J 2wt%::S(X+Y)::Stf.J 11 wt¾ ... (l); ;fOtf.J 0.1::S(XN)::S 

tf.J 8 ... (2)} Bt, xt~im1n!IPFJ§1f.1JiEp;_ifflii:fJOEf11CJJlU~J(;~~..,'rL 3 XlO Yi~JEtf.J 2wt%::S(X+Y)::S 

tf.J 8 wt¾ H tf.J O .1 ::S(XN)::Stf.J 6 Bt, ~Ji-if~ :fJo JfU (3g~ *JJ\f, t±:1 ~ IEJ 1t ffl , (3g~ ft ?t:l:tMCJJ iu H ifiE p;J ~Ji 

1'11.J tf :fJo o 

00 la ~t±:17:z!s:$-iw~nffi-Wtl Sl-1 ;fO Sl-2 ~x,tbt-Wtl D1-1 l'!I.Jffi~~¥mi=E:;f1EJYE~~~r 

C lO¾SOC, 20%SOC, 70%SOC) EfJHifiEp;_i~Jio 00 lb ~t±:17:zls:$-iw~nffi-fJtl Sl-1 ;fO Sl-2 ~x,t 

bt-Wtl D1-1 Ef1~¥filft 200 {~ftm~J§1=E;;f1Elft~~~r C lO¾SOC, 20%SOC, 70%SOC) EfJH 

¥frtp;_i~Jio 00 le ~t±:17:z!s:$-iw~nffi,fJIJ Sl-1 lO Sl-2 ~x,tbt-Wtl D1-1 E!I.J~¥filft 400 l~yt:$~!§1:E;;f 

IEJYE ~~~r ClO¾SOC, 20%SOC, 70%SOC) 1'!{]1f.¥frtp;_i ~ii.a PT Ll:wt±:1, ;,N}~f x,tbt1J!J D1-L 

~nffi-WLl s 1-1 to s 1-2 i=E1n!IPF:ttt¥1f.mt p;j ~il.il:fJP1~:¥U ~Bat@ 0 

:Po* 1-2 Jiff~, 3=nt1-t--&r4m~a=nt~z.=WJ=<2-1t~z.~)M, nt1-t--&r4m~ 1,2,6-

am ni, 1,2,6-am ni~ 1,2,3- (2-tt~z.~~)pgmst, 1EJf¥PTLlzIHL1Jtu1r.1JiEp;_i~Ji±f:fJP 

l'II.J5<j/Jl!o 3=nw1-t--&r4m~z.=tf=(2-lt~Z.~)M, ~ nw1-t-if4m~ 1,2,3- (2-1\.~Z.~~)pg 

mat, ~~~¥t!!iffiPFJ§1f.¥frtp;_ifflm~Efl~*~~~Bo 

c2 > 1=1:~litfl ~M1~ q=r:fJpA:Po* 2 q:r Jrfr~Efl:;f IE115 ;Efl =nt1-t--&r4m, ni1-t--&r4m)fo;~pg~ 

pg~.~~M~ttA~~~~~~~~Efl~¥mq:r#W~~2~wc1f.¥frtp;_iffloW~~*IB* 

C(Zwt%) A 1(Xwt%) B1(Ywt%) Y/Z 20%SOC lrtttP-J~li CmQ) 
¥Jrf§¥ 200-1x 400-1x 
f'§.rlP. fffi;F;f J§ fffi;F;f J§ 

S1-1 30 4 1 0.03 50.8 84.3 91.2 

S2-1 5 4 1 0.2 68.7 85.2 97.6 
S2-2 10 4 1 0.1 60.3 83.1 95.7 

S2-3 20 4 1 0.05 56.1 81.6 93.9 
S2-4 40 4 1 0.025 47.5 78.2 87.2 

S2-5 50 4 1 0.02 56.3 82.6 98.3 

S2-6 10 4 3 0.3 64.3 89.5 97.7 

S2-7 50 4 0.5 0.01 53.2 84.3 94.1 
D2-1 4 4 1 0.25 72.1 108.5 118.9 
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D2-2 60 4 1 0.017 42.0 100.1 113.9 
D2-3 10 4 5 0.5 62.3 85.4 111.3 
D2-4 50 4 0.1 0.0025 53.2 89.3 109.4 

~*2m~, 3m■mmoo*;as~s~mm~~. ~~mnmm*AOO*~,ffiff~ 

¥filHmt~~_§_~Wf~;J,o _-jj:>'r, 3m■m@~OO*A1J,r 5%gj(;,mf:B 5O¾at, 2001JZ1JfEfJ§'~¥filH 

mt~ffltB~*•*~,tt~~~offl~~~mmLl%~~~*~m~W~&~&e,~w~~ 

~~y~~OO~~~~&eo ffl~~~*A~m■mEOO*AOO~ffl~~~1Lmt~ffl~~~ 

t1*1'11~riiuJ, 3 y;z a 0.01-0.3 oomm ~at, xt1imE~ ~.§.±i:JJ1JjfQJLJJ!:ftfOOtqJtLlftffl o 

(3) ft~:Pili ~M~ q:t:JJl]Am■m@~ 3Owt¾, T =m'1: (Al) 4wt¾)f0 1,3,6-2.m ~i(Bl)lwt¾ 

Ll&~*3m~oo~~*;oo•~•.ffiffl~OO~M~ttA~ffl~~~~~~oo~~q:i*~~ 

;!::I; 20%SOC Hi/it~ ~.§.l0 60°C 21 :xJ11[t~ijf$.o 1P!~~is:W:_m* 3 o 

iJri¥ f'§.¥m 20%SOC 60°C 21 ';R. 
D('@-:5: wt%) llJ!it rg ~Ji C mn) !¥&~~*.$ 

S1-1 0 50.8 7.6% 

S3-1 D1(0.1) 50.2 6.2% 

S3-2 D1(0.5) 49.8 6.0% 

S3-3 D1O) 48.6 5.7% 

S3-4 D1(1.5) 48.5 5.1% 

S3-5 D1(2) 48.4 4.8% 

S3-6 D1(2.5) 48.3 4.9% 

S3-7 D1(3) 48.1 5.6% 

S3-8 D1(5) 49.3 6.8% 

S3-9 D2(1) 49.2 6.1% 

S3-10 D3(1) 49.4 5.7% 

D3-1 D1(6) 51.3 8.5% 

N~* 3 q:imLl~tB, ~~-1~800:JJIJA co.I-5%), ffiff~tm1Lmt~~.§.l0J11&~ijf$~­

~~*' ~AA$~Hffltt~~~~~. ~maMmoomm~. 3•~•*A*rs¾~, ffi 

ff ~~Hi/it~ ~.§.lo 60°CH1itJ11&~ijf$.~JiJT~1,r.. 

(4) ft~:Pili ~M~ q:t:JJl]Am■m@~ 3Owt¾, T =~i (Al) 4wt¾)f0 l,3,6-2.t% ~i(Bl)lwt¾ 

Ll&~*4m~oo~~*AOO~~--M,ffiffl~OO~M*ttA~ffl~~~~~~oo~~q:t* 

~~~;!::!; 2O%SOC 1Lmt~~.§.lU?&A1:~Hf$.o ~P!~~is:W:,m* 4o 

24 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 252 of 449



11111111111111111111111111111111111111111111111111111111111 IIIII 1111 
20180921 

201811108529X 

E(f3-_S: wt%) 20%SOC 1r mt pg ~li C mn) ~ -~fif * 
WT~l'§.itl! 200 {'j;:fJjfEf J§ 

400 11:fm:Lf WT~ I'§. it!! 200 1xffi:Lf m 400 11:fm:Lf m J§ 

S1-1 0 50.8 84.3 91.2 100% 93.5% 86.3% 

S4-1 E1(0.l) 48.3 51.5 88.2 100% 95.7% 90.1% 

S4-2 E1(0.5) 45.4 48.2 82.3 100% 96.3% 91.4% 

S4-3 E1(1) 44.6 47.1 80.5 100% 96.1% 90.7% 

S4-4 E1(2) 45.6 47.3 81.6 100% 95.2% 89.6% 

S4-5 E1(3) 45.9 49.1 89.4 100% 94.7% 88.5% 

S4-6 Ez(l) 45.2 48.3 88.3 100% 95.3% 91.0% 

S4-7 E3(1) 45.3 48.7 89.5 100% 95.1% 90.8% 

D4-1 E1(4) 46.1 58.6 105.3 100% 92.1% 85.3% 

E±fR 4 pJ Ll ~ t±:1 , !ffi:ff liF ~. g iff EJ{j to A ( 0. 1 ~ 3 % ) , ffi~ ~ it!tEHrn liF Fo 1f. Vlt P-1 ~Ji~~ JE 

a*,-arooa~rffl*~~mmm~oo~*~~aM~~~-5:E;fflliFttOO!ffi:ffliF~••moo 

toJ\.%5t:Qf Fo5t&, ~* ~*r 3%at, frnliFtl:f3~~iu~ri!oJ, -arf3~~:Ef~•am:B-Mm~ o 

cs) :t=E~iili ~M~ q:i:iJoJ\.pgUpg@~ 3owt¾, T =m'1: cAn 4wt¾lo 1,3,6-2.m ~i(B1)1wt¾ 

Ll E'.. :tio * 5 ?JT7T- EJ{j T- f§J * ~ EJ{j :i:i 1~ ~lo liF ~. D Wf, ~~fi iU EJ{j ~M 1,& ¥.:EA flrn~ J:::;£1,r~tu ~ EJ{j 

~it!!. q:t :3tilJ!H,j;l't 20%SOC 1f. vit 17'1 ~Ji' 60 °C 21 ~JJ&W~tE$lO ~ ~ 1:~H~.$ 0 ilJ!~ iA£1t~Jlt!.* 5 0 

D1('~.S: E1('~_S: 20%SOC 1r mt pg ~li 
60"C 21 ~;1*tif* wt%) wt%) Cmn) x PJ It~ WT~ 2001x 400 {1: WT~I'§. 200 1x 4001x:rm 

I'§,~ fJi11;Lf J§ fJi11;Lf J§ 
)HE.$ 

~ fJi11;Lf J§ ;Lff§ 

S1-1 0 0 50.8 84.3 91.2 7.6% 100% 93.5% 86.3% 
S3-1 0.1 0 50.2 83.1 90.4 6.2% 100% 94.2% 87.9% 
S4-2 0 0.5 45.4 48.2 82.3 6.7% 100% 96.3% 91.4% 

S5-1 0.1 0.5 44.7 47.2 80.8 6.0% 100% 96.4% 91.6% 

S5-2 1 0.5 43.8 46.3 80.5 5.3% 100% 96.8% 91.7% 

S5-3 1 0.3 44.1 48.2 79.3 4.3% 100% 97.1% 92.3% 

S5-4 1 0.1 46.3 50.5 86.2 4.5% 100% 97.6% 92.9% 

S5-5 3 2 43.5 47.1 81.3 4.0% 100% 94.8% 89.4% 
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~*sm~#ffi,6~•~-~~~•mMm*~A,ffiW~~R~~moo~~~m,~ 

frM'r~f'f~lOtfi!i~·r~f'f~~Jtl:-zva'§'o 

(6) T=E~liili ~MY& cpjJQApgSpg@~ 30wt%, T =mi (Al) 4wt%)f0 1,3,6-c.j:Jt_m,(Bl)lwt¾ 

~&~*6m~oo~~*;oo~~~~~.~~~oo~MY&ttA~~k~1f~~~oo~~cp* 

i!JW1,:i\~ 3.2V 85°C 24h ~1it~ff~o ~JJ!fi,:i\~*.IB.* 60 

vcc,~; VEC(15;_ FEC(15;_ PS(15;_ DTD(15 ;_ 3.2v s5·c 24h 
wt%) wt%) wt%) wt%) wt%) ;(¥~cgffi~ 

S6-l 0.5 - - - - 0.35V 
S6-2 0.5 - - 3 - 0.32V 
S6-3 0.5 - - 3 0.5 0.23V 
S6-4 1 - - 3 - 0.3V 
S6-5 1 - 3 3 - 0.20V 
S6-6 - 0.5 - 3 0.5 0.25V 
D6-1 - - - - - 0.4V 

VC, VEC, FEC, PS, DTD ~~Jm~jJQ:1fUl'l{J1JQA m~JtJ:-zvmrW:J ~~l'l{Jlf!!~~MJJnJ'f-00 

Jm(SEI)ffi5E·r~o $#~1Jr1:1fUl'l{Jtii*~ffl J!~lUr ~~ffi5E·r~:t~3t, ~lUr ~1t!!il'l{]*Jj~fit, 

:t~fr ~1m m~-r~ o 

C7)T=E~:utB~MY&cp1Jr1ApgSpg"ffi~ 3owt%, T =m1rcA1 )4wt%lo 1,3,6-c.X/G ~tcB1)1wt%, 

~:if;ffiUOO ~MY&¥£A~~~k~1f¥!$Ll~OO~~cp o ~~~* 7 a~~~l'l{Jtf&Jt ff~'&'& r~f1l 

(Dl/D2), #iJJ!~iA~W;f*~.$, iJJ!~iAis*.IB.* 7o 

ffi~*~lt ~;{~tj~$ 
(D1/D2) ¥Jr~fg~ 200 {J({Ji11;Eff§ 400 {J({Ji11;Ef J§ 

S7-l 0.8 100% 93.8% 89.3% 

S7-2 0.9 100% 95.3% 90.1% 

S7-3 0.95 100% 95.9% 90.8% 

S7-4 1.0 100% 96.8% 91.4% 

S7-5 1.05 100% 95.8% 90.7% 

S7-6 1.1 100% 95.2% 90.2% 
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S7-7 1.2 100% 93.7% 88.8% 

D7-1 1.3 100% 91.2% 83.6% 

D7-1 0.7 100% 90.5% 82.7% 

fA* 7 q:rpJLl~t±:1, ffiFf~JmB"Jt1zJ='fff~*,ljtbr. (Dl/D2) xtffll.~-=f~¥&8"11l~·ri.l'l~~lrr,_~ 

JtnltiJo Dl/D2 UA~:1:j:/J,:l:?J¾1Jif55ffll.~-=f~¥&8"11l~·ri.l'l~o PILl~t±:13 Dl/D2 ft 0.8-1.2 mm 
17-1 at' $t1it1:tss"J1l~·ri.l'!~, Pil'l~Y3 lzslrt.§.it~:1JD1fU5¥Ur ~~f~ ~if-1z:Woo ~~.§.lP~/j\ ~ytgif)lf,r. 0 
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PTO/SB/25 

Doc Code: DIST.E.FILE PTO/SB/26 

Document Description: Electronic Terminal Disclaimer - Filed U.S. Patent and Trademark Office 
Department of Commerce 

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING 
REJECTION OVER A PENDING "REFERENCE" APPLICATION 
AND TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A 
"PRIOR" PATENT 

Application Number 18076882 

Filing Date 07-Dec-2022 

First Named Inventor Kefei WANG 

Attorney Docket Number 14850089COC 

Title of Invention 

ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

~ 
Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding 
Office Action 

~ This electronic Terminal Disclaimer is not being used for a Joint Research Agreement. 

Owner Percent Interest 

NINGDE AMPEREX TECHNOLOGY LIMITED 100 % 

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below, the terminal 
part of the statutory term of any patent granted on the instant application which would extend beyond the expiration date of the 
full statutory term of any patent granted on pending reference Application Number(s) 

17885915 filed on 08/11/2022 

as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the 
grant of any patent on the pending reference application. The owner hereby agrees that any patent so granted on the instant 
application shall be enforceable only for and during such period that it and any patent granted on the reference application are 
commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its 
successors or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of any patent granted on said reference application, "as the 
term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of 
any patent on the pending reference application," in the event that any such patent granted on the pending reference 
application: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent 
jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a 
reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full statutory term as shortened 
by any terminal disclaimer filed prior to its grant. 

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the 
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration 
date of the full statutory term of prior patent number(s) 
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10833363 

11522222 

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so 
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly 
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors 
or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant 
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent 
is presently shortened by any terminal disclaimer," in the event that said prior patent later: 
- expires for failure to pay a maintenance fee; 
- is held unenforceable; 
- is found invalid by a court of competent jurisdiction; 
- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
- has all claims canceled by a reexamination certificate; 
- is reissued; or 
- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request. 

0 
I certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d) 
required for this terminal disclaimer has already been paid in the above-identified application. 

Applicants claims the following fee status: 

Q Small Entity 

Q Micro Entity 

@ Regular Undiscounted 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

@ An attorney or agent registered to practice before the Patent and Trademark Office who is of record in 
this application 

Registration Number 51986 

Q A sole inventor 

0 

0 

A joint inventor; I certify that I am authorized to sign this submission on behalf of all of the inventors as evidenced by the 
power of attorney in the application 

A joint inventor; all of whom are signing this request 

Signature 
/Timothy J. Maier/ 

Name Timothy J. Maier 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 262 of 449



*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 may be used for making this certification. See MPEP § 324. 
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Electronic Patent Application Fee Transmittal 

Application Number: 18076882 

Filing Date: 07-Dec-2022 

Title of Invention: ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

First Named Inventor/Applicant Name: Kefei WANG 

Filer: Timothy Joseph Maier/Beatriz Sanchez 

Attorney Docket Number: 14850089COC 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

STATUTORY OR TERMINAL DISCLAIMER 1814 1 170 170 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 170 
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Doc Code: DISQ.E.FILE 
Document Description: Electronic Terminal Disclaimer -Approved 

Application No.: 18076882 

Filing Date: 07-Dec-2022 

Applicant/Patent under Reexamination: WANG 

Electronic Terminal Disclaimer filed on April 1 o, 2023 

C8J APPROVED 

This patent is subject to a terminal disclaimer 

0 DISAPPROVED 

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web 

U.S. Patent and Trademark Office 
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Electronic Acknowledgement Receipt 

EFSID: 47813741 

Application Number: 18076882 

International Application Number: 

Confirmation Number: 9491 

Title of Invention: ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

First Named Inventor/Applicant Name: Kefei WANG 

Customer Number: 62008 

Filer: Timothy Joseph Maier/Beatriz Sanchez 

Filer Authorized By: Timothy Joseph Maier 

Attorney Docket Number: 14850089COC 

Receipt Date: 1 0-APR-2023 

Filing Date: 07-DEC-2022 

Time Stamp: 13:26:39 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $170 

RAM confirmation Number E202340D26366523 

Deposit Account 

Authorized User 

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

Document 
Document Description File Name 

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

46503 

1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 3 
34e 1 a2 73 053 89e6 792 7acde 203f8eb694 b 7 

Oa040 

Warnings: 

Information: 

38151 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
7ca9e7cc5d631113d875bd066f86994c85a 

8d942 

Warnings: 

Information: 

Total Files Size (in bytes) 84654 

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 Agglications 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 Agglication 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 Agglication 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. 
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

In re Patent Application of: NINGDE Confirmation No.: 9491 
AMPEREX TECHNOLOGY LIMITED 

Art Unit: 1725 
U.S. Patent Application No.: 18/076,882 

Filed: December 7, 2022 
Examiner: KENNETH J DOUYETTE 

Attorney Docket No.: 14850089COC 
Title: ELECTROLYTE AND 

ELECTROCHEMICAL DEVICE 

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

Dear Sir: 

RESPONSE 

April 10, 2023 

In response to the Office Action mailed March 3, 2023, Applicant respectfully requests 

reconsideration of the Application in view of the following Remarks. 

Remarks follow the above-mentioned amendments. 
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Application No.: 18/076,882 
Attorney Docket No.: 14850089COC 

Response to Office Action of March 3, 2023 

REMARKS 

Favorable reconsideration of this Application, in light of the following discussion, is 

respectfully requested. Claims 1-30 were originally presented. Accordingly, claims 1-30 are 

pending in the present Application. Applicant submits that upon entry of the present Response, 

claims 1-30 are in condition for allowance. Moreover, the Applicant submits that no new matter 

has been introduced by the foregoing amendments. 

Allowable Subject Matter 

The outstanding Office Action indicates that claims 1-2, 4-17 and 18-30 would be allowed 

if the double patenting rejections were overcome. Claims 3 and 18 objected to as being dependent 

upon a rejected base claim, but would be allowable if rewritten in independent form including all 

of the limitations of the base claim and any intervening claims. 

Applicant acknowledges with appreciation the indication of allowable subject matter. In 

response, a terminal disclaimer has been filed with respect to U.S. Patent No. 10,833,363, U.S. 

Patent No. 11,522,222, and copending Application No. 17/885,915, and, thus, all claims 1-30 are 

allowable. 

Double Patenting 

In the outstanding Office Action, claims 1-2, 4-17, and 19-30 stand rejected under the 

judicially created doctrine of non-statutory double patenting as being unpatentable over claims 1-

16 of U.S. Patent No. 10,833,363. 

In the outstanding Office Action, claims 1-2, 4-17, and 19-30 stand rejected under the 

judicially created doctrine of non-statutory double patenting as being unpatentable over claims 1-

16 of U.S. Patent No. 11,522,222. 

In the outstanding Office Action, claims 1-2, 4-17, and 19-30 stand rejected under the 

judicially created doctrine of non-statutory double patenting as being unpatentable over claims 1-

15, 17, and 19 of copending Application No. 17/885,915. 
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Application No.: 18/076,882 
Attorney Docket No.: 14850089COC 

Response to Office Action of March 3, 2023 

With this correspondence, Applicant has submitted a terminal disclaimer to overcome these 

rejections. Accordingly, Applicant respectfully requests the withdrawal of this double patenting 

rejection of claims 1-2, 4-17, and 19-30 

Applicant notes that "[t]he filing of a terminal disclaimer to obviate a rejection based on 

nonstatutory double patenting is not an admission of the propriety of the rejection [because] the 

filing of a terminal disclaimer simply serves the statutory function of removing the rejection of 

double patenting, and raises neither a presumption nor estoppels on the merits of the rejection" 

(MPEP §804.02.11, citations omitted). Hence, the terminal disclaimer included with this reply 

serves the statutory function of removing the double patenting rejection without raising a 

presumption or estoppels on the merits of the rejection. 
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Application No.: 18/076,882 
Attorney Docket No.: 14850089COC 

Response to Office Action of March 3, 2023 

CONCLUSION 

Consequently, in light of the above discussion, the outstanding grounds of rejection are 

believed to have been overcome. The Application, as amended, is believed to be in condition of 

allowance. An early and favorable action to that effect is respectfully requested. 

Maier & Maier, PLLC 
345 South Patrick Street 
Alexandria, Virginia 22314 
(703) 740-8322 
Customer No. 62008 

TJM/mae/RAM/bks 

April I 0, 2023 

Attachments: 
eTerminal Disclaimer 
IDS 

Respectfully submitted, 

/Timothy J. Maier/ 
Timothy J. Maier 
Attorney of Record 
Reg. No. 51,986 
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1 _ r:1.im·· UNITED STATES : >~ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 
PO Bo:< 1450 

Alexand,ia. VA 223, 3 - 1450 
VV'vV""./'/.USpto,go\/ 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION # RECEIPT DATE/ TIME 
18/076,882 04/10/2023 01 :24:21 PM ET 

Title of Invention 
ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

CONFIRMATION# 9491 

PATENT CENTER# 61892141 

CUSTOMER# 62008 

CORRESPONDENCE -
ADDRESS 

Documents 

DOCUMENT 

Response ___ . pdf 

Response ____ -A. ... pdf 

Response_-REM.pdt 

IDS.pdf 

FOF{-0i CN106848381 A.pdt 

PAGES 

4 

(1-"!) ·1 

(2-4) 3 

4 

i2 

ATTORNEY DOCKET# 
14850089COC 

PATENT# -

FILED BY Beatriz Sanchez 

FILING DATE 12/07/2022 

Fl RST NAMED Kefei WANG 
INVENTOR 

AUTHORIZED BY Timothy Maier 

TOTAL DOCUMENTS: 4 

DESCRIPTION SIZE {KB) 

27 KB 

Amendment/Request for 17 KB 

F{econsideration--After Non--

Final Rejection 

Applicant Arguments/Remarf-.;;s 22 KB 

Made in an Amendrnent 

!nfonr1ation Disclosure i234 KB 

Statement (!OS) Form (SB08) ' , \ . 

Foreign F{eterence 1688 !<B 
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Digest 

DOCUMENT 

Response_.pdf 

F{esponse_-HEtvtpdt 

!DS.pdf 

FOR~(J-1Cf\J106848381 Apdf 

Page 2 of 2 

58157DDC6C363221DDF49815DE6A912D55F67O289EEE4581A 
B5FAA370074FEEA1FC4EA4ED0AB1FF53630CC768AFFCEB9C 
0BA62879920DF9BE30A69FF2ACB392C 

588887 423076FBC6D032412O76CDECC7 A 17 4E1012EB3C7C3 
6ED0165O9BEAC3AEC75C44649AC67A05647DB3DE64ECA2E6 
056A71C1FD6B4A8A79E308543F8F0F87 

0260257AF622D71A31773E70D22E986CBCFA2F55C5O796DD4 
35E4FDFEAD21129E3B1A46232ABE06FF4A6877C8F7FD3EBD 
146BE33894DA45C00969O557F98384D 

22276F3060E679F6492E6A481FABFD06EAD4E9D34062D3AC9 
AF5D154879F3862CA77299382631D16234F419O3CF06E8CC4F 
4662C3C5DA8BD02301CAAB6857FD8 

B1B0F9E82460E7A9D3BABF148135A489CD544FD23BF2E6DE0 
352C78CA6E06479E5761AA38E9O46O2969E8O7FD263C15BEA 
DFFA7845335CFA0368285AF5CE34FC 

This Acknmvledgement Receipt evidences rnceipt on the notecl ciate by the USF'TO of the inclicatecl ciocuments, clw.racterizeci 
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Abstract of CN106848J81 (A} 

The invention belongs to the fie!d of lithium secondary batteries, and discloses an 
electrolyte solution and a lithium secondary battery containing the electrolyte solution, 
The electrolyte solution comprises an electrolyte, an organic solvent, additives and a 
functional compound, wherein the functional compound comprises at least one of 
tricyanophosphite compounds and tricyanophosphate compounds. The 
tricyanophosphite compounds or tricyanophosphate compounds contained in the 
electrolyte solution can form a rnm on the surface of the positive and negative 
electrodes, and can be complexed with metal ions to prevent the positive electrode 
meta! ions from dissolving into the electrolyte solution and from depositing on the 
negative electrode, thereby achieving the effect of stabilizing the positive electrode 
structure and improving the negative electrode SE! mm, and enhancing the cycle 
performance and high-temperature properties of the lithium secondary battery. The 
functional compound can !ower the mm forming resistance in the low-temperature 
environment and improve the problem of lithium precipitation during !ow-temperature 
charging, 
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-~z,trf',~~, T-=f]fr (SN), r:::,-=m~ (ADN) , J1t-=t1~ (PN) , 1, :3, 6--r::~ -!;1c :J]fr (HTCN) , z,=mJlX (r1'1 
~l,/r) Jfi;'k, (rp:-,-Nr,-1\ --i • ~ i!lif:~tlli+ _lIJ _,r,: iuf:Jtlli+ ";,-R1 tJ:_i;I, _,1,. mif:}r!lil'. ·;i ·3-~ R1 tJ:_)I, ,1,. n\'#}r!li1: 7<J~nfif;: r,1;i: r+t i'J(-J 
1Jn) Hx~. \L,,L, L, "'< ~ -------c:i/.,,.•-•:-.. _ ,-~t::::j.;,.,,_•-•I ..._,..., ~T'- .~ -.,.-1't::::1.;,.__l=I! ....... ..,,l -------~T'- .~ . .,1/i'-R.;,.,1=!1 "1.,,1,,'-...-:l'...R.;,.,l=I! I~-...., 

_7-f /j_,;,- fqi 0 

[0016] 4<& 8fl iEiJ: J)__ ~fitJ§'ff _L:,l&$,:fff~iflR1ti=lj~ ~'~ill, 'E)1tt~- -•f:f iE Hi n~··r1+~ '-t4R1 iE1:B. 
),J,- ~ if IT! qz.,i\+· +t l:;i-*2i·"'1·1J f21'l N1.J,J,- rs:fi.; ~ fjgfr1 L. -i;;i_~ rc!cr, 'Nl-'.'.f/j • J l: ;~1,•x1, 1+ -fc,J _t-:r, r"-'jdt /) '!\! 5.-"'1· W? ,r'_,/2:&;_;;i ~ --j'• 6~1 ..... r-__, F::i /"' ·11.,..<. n 1--~-T"' , t n ~- -.. LX.. ..... ,1..., ,-., , ix r~ ... __ L ___ ~ ,.__JtJ. , ,,,.... , __ - 1, 1 , , __ .,, :rn ~v-.-- '\.. .. ,,,. ... ._ •- ,, ... ,:,L. 1:,,, kT.. ,~.... 11...., 

Jt 1E'J, :tflI -PJ #)z A ~i ;J'f-1m. !:fH!fJ r1-) -:f (tS m 1rX'. ir ttM tA- , ~ $, r,:11 , ffUR[ 1t & ~t-J1Jrl*-. ih t& $}_fj--rt M-t4 . ~ 
4! ffU , * ifTL 11$: fif '.'s (fJ tr~ ft'i ifiJ o 

[oo 11J 4( 'fl s~ R1 $, :fffif[i&-Yl 1r 10-r~· 1Jt /:~ zt ff -2 ~t .~ ; 

~ fil~oo~~.R~~~a~~~*·~~_jffil~a~~~iliffl~4!~~*~~~rtm 
tf! iS:: fh f& , })drrf 3t~§i] ti <,i: iE t/Ha tzJ 5fjj ~Jt i4: ff:l ;!;,~ SE I mi tfl 1t m , t~ 1~1 itf =· ?k $, ~tMf~ :q~ tt ~~ ;fl[ ~:; 
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[0020] 

[0022] 

CH2" .. ··CF1--------CN 

<} 

NC·----·CF1.--·----CH2· O·····I* O···CH2·CF:r •• CN 

CH,·····Cl ,"""CN 
\ ... 

() 

CH, ·······{11,----·--· CN r ~ y ~ -~ 

0 

NC ...... CH2--w•CH2 ·····O------P------0 ····--CH1·······CHF···--CN 

('H1··-- CI-'2 •••••• CS 

• - ' •• .. ' < () • .., . ... ?:I}: . . 
N( •••• Cf::, ·····-CH2·····\)··--P·····U··---- tH,--~i;i. ·--------CN 

(H., 
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[0023] 

[0024] 

[0025] 

[0026] 

J i,, L"' :+1'1 II l'L f--1 1:i'., - -4 

er -CF,------CN r 2 ••. ..: •• ,. 

() 
} 

NC-----CF;:----O---·t----O---··<'F;:---·r'F1·-----f'FJ------cF~------cF:------CN 

() 

CH ·····CF,------C~-' (-, 2 ,' ,,,:. .... ' 

(; 

Nf'.······Cl{~ ···0-·····t--···O·········fTI.F ·····CN 
tt 

0 

\H 2 •••••• CHF ----CN 

{) 

NC--·CF;;------CH2----0 ----1~----0··----·CH.:: ---··CT1 ----·CF1··--·CH1 •••• CN 

0 

CH2--CH2 ------CN 

1} 
! 

NC-----CH 2 ---0 · P ---- 0--·--(JI, ·----{Tl-, ------CN 
;: .... ..., 

CF2 --~--CN 

() 
~ 

NC---(T O-P---O-----CF)--~cr-,;i 
H " 
0 

CH2-···CN 

0 
• ,.,, .... of:'.,,, ' ~ ,. 

NC ----,d)--O·P---0 CJ\---CH_,,----(T;~·-CF,:· -CN 
= (\ 

CHF----· C:Hl'--- · CH.F ··· · CN 

0 
NC crn' 0 •. J O · - CTlI'·--·CHF····CHF--··{TW· .. CN 

G 

n 
)) 
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[0027] (2) }f;t& t&Jts<-J f#:J %r: ;j~ <,iJr.ltffiJUf'.J J/i,'::,f;fmj(J:,)t (PVDF) #ffff~l-f-1 -9'1 g;-2-t1rtD1"HJ} 

~fiil (NMP) rt11i1t1, l±l-it--~ Jml:tt rt0 IEt:&ir1ittttr~ to 1!!1' fstr1JJ111)\ J-.:r&rtt1-r1t:1t11i1d5j >J. *1-t~ 
11' j fr'- ,,,7 ;,,I'/>,.~ t_-• '']kS· '•--,'fi';•·-·-- 1cc·· 1,J± ::c '[J 1--- ,=:· /.8 -,·11 --1-• 1:·, l[l 0-. 
,11 I r{'..J ?i<..f-'-' 11J~ ·,tJ 1'::t ti=, ii:':! Er'..! :"':! I]]; r'X , ;,, , 1 • , ~n:; luri ft J~G J _: ·1 r.;~ .-1;,:U 1 o 

[0028J Gi) fJ1i:& t2:1Jtft11{5,J %r: ::-tr· Jffi: ~ l:t rrJ s1irt¥M0 n:u t11cMc±~HP!J:ff1J#1-T1t1\¾i1l 1t1, N~if-· 'fE 

[0030] 

[0031] 

[0032] 

[0033] 

[0034] 

EC: F.MC:DEC:PC= 

25:25;40: JO 

EC:PP:DEC:PC=25: 3~{,PS, 5\),~FEC, 2%ADN, 

25:40:10 

EC:PP:DEC:FC"025: 

25:40:10 

1%SN, 0.3%,VEC, 1'%DENE 

3%PS, 5%FEC, 2%ADN, 

1%,SN, 0.3%VEC. l1%DENE 

7 

l.l Ivl 

LiPF~ 

l.J M 

UM 

LiPF6 
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[0035] 

EC:PP:DEC:PC<:5: 3%PS, 5%FEC, 2%ADN, 

25:40:10 i%SN, 0.3%VEC, 1%DENE 

EC:PP:DEC:PC=25: 3c,-;,ps, 5%FEC, 2%ADN, 

25:40:JO 1%,SN, fl.3%VEC l%DENE 

EC:PP:DEC:PC25: 3%PS, 5'%FEC 2%,ADN, 

25:40:10 

EC:PP:DEC:PC---25: 3%?S, 5%FEC, 2l\{,t\DN, 

25:40:10 

EC:PP:DEC:PC 25: 31:YoPS, 5%FEC, 2%ADN, 

25:40:]0 1%,SN, 0.3%,VEC, l%DENE 

EC:PP:DEC:PC--25: 3'%PS, 53/,,FEC, 2%ADN, 

25:40:10 

/JJI EC:PP:DEC:PC=25: 3%,PS, 5%_FEC, 2'%ADN, 

lO 25:4010 i'%SN, 0.3%VEC, 1%DENE 

FC:PP:DFC:P(cc,25; 3%PS, 5%FbC, 2%ADN, 

11 25:40:10 l %SN, 0.3%VEC, l %DENE 

EC:PP:DEC:P(=25; 3%,PS, 5%FEC, 2%ADN, 

12 25:40: 10 1%SN, OJ%VEC, l'}~DENE 

EC:PP:DEC:PC=25: 3%PS, 5%,FEC. 2%,ADN, 

13 25:40:lO 1%SN, 0.3%NEC, !'%DENE 

EC:PP:DEC:PC=25: 3%PS, 5%FEC, 2%,ADN, 

14 25:40:10 1%,SN, 0.3%:,VEC, 1%DENE 

EC:PP:DEC:PC=25: 3%PS, 5'%FEC, 2%ADN, 

15 25:40: 10 1%,SN, 0.3%VEC, ]%DENE 

EC:PP:DEC:PC<:5: 3"}nPS, 5'%,FEC. 2%A DN, 

16 25:40:10 l%SN, 0.3'Yi,VEC, 1'%DENE 

EC:PP:DEC:PC~-0 25: 3%PS, 5%FEC, 2'%ADN, 

17 25:40:10 1%,SN, 0.3%VEC, 1%,DENE 

jdl);1yij EC:PP:DEC:PC=25; 3%PS, 5'%FEC, 2";.,ADN, 

18 25:40:10 l%SN, 0.3%.NEC, ]%DENE 

8 

1-_i 

l1 

Ih 

UM 

LiPF6 

Ll M 

LiPt';, 

LIM 

LiPF6 

UM 

l.l M. 

LiPFt 

UM 

LiPF6 

1.IM 

LiPFc 

l.lM 

LiPF6 

11 M 

1.1M 

LiPF6 

l.1 M 

1J M 

UM 

LlM 
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[0036] 

19 

20 

2l 

22 

23 

l!C:PP:DEC:PC25: 3%PS, 5%,FEC, 2~0-oADN, 

25:40:10 1%SN, 0.3%,VEC, 1%,DENE 

EC:PP:DEC:PC=25: 3%PS, 5%FEC, 2%ADN, 

25:40: 10 J%SN, 0.3%VEC, !'¾,DENE 

FC:PP:DEC:PC=25: 3%PS, 5%FEC, 2%,ADN, 

25:40: 10 

EC:PA:EP:DEC:PC 

=25:20:20:25: 10 

EC:MP:EB:DEC:PC 

=25:20:20;25:10 

FloSN, 0.3%VEC, l'¾,DENE 

3%,PS, 5i;,-;,FEC, 2i>,,ADN, 

1%,SN, 0.5'%PES, 1'%DENE, 

6%FEC, 1%DENE, 

1'/~PN, 0.3'%\/EC. l'%DENE, 

~[i:m·ff0 EC:EA:DEC:I'C 25 3%,PS, 5%FEC, 2%,ADN, 

24 :25:40:10 l'YoSN, 0.3'%VEC, l%DENE 

25 

tt 1 

FC:PP:DEC:PC=25: 

25:40: 10 

EC:EMC:DFC:PC= ' 

25:25:40:10 

EC;PP:DEC:PC=25: 3%PS, 5~{,FEC 2%ADN, 
x,J-ltf<iiJ 2 

3 

25:40:10 

EC:PA:EP:DEC:PC 

"25:20:20:25:10 

1%,SN, 0.3%,VEC, 1%,DENE 

1%SN, 0.5%PDS, 1%DENE, 

4%,PS, 6%FEC, 1%DENE, 
EC:MP:EB:DEC:PC .xttr.w~ 4 1%PN, 0.3%VEC, i'%DENE, 
=25:20:20:25: 10 

5 EC:EA:DEC:PC 25 3%PS, 5%FEC, 2%ADN, 

9 

I, 

UM 

LiPF6 

1.1M 

1.1M 

Li?F,, 

l.OM 

UPF,,+0.1 

M_Jjp(u:, 

0.9 M 

LiFSI 

l.lM 

l.OM 

LiPFt,+0.5 

M LiTFSI 

lJ M 

UM 

LiPF,, 

1.0 Iv! 

LiPF6+0.1 

M LiPO:,F, 

0,9M 

LiFSI 
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[0037] 

[0039] 

)J, 0 

:25:40:10 

EC~PPfil)EC:PC=25: 
........................... ~ 

~ ..... ,, 
~5~40:10 
{ ................. ,~ 

1%SN, 0.3%,VEC. l%DENE 

3%PS, 5%1FEC: 2%,ADN, 

0.5%,HTCN 

[0040] *44;tiffi Wu :f P.Mrt 17~ f:f'.J 1V!u-i:.~Nj ;l( 
[0041] 

I3PF6 

!.OM 

LiPFc,+0.5 

----------------------------l-------+-----e-------+-------1------+--------l 

86.9 

85.6 

84.5 

85.8 

83. ! 

82.9 

83.5 

s.:u 
86.2 

83.4 

82.1 

84.6 

84.8 

4.9 

4.5 

4.1 

4.6 

4.9 

5.3 

4 7 

3.8 

4.6 

4.6 

41 

4.5 

78.2 87,5 

772 86.3 

78J 85,2 

77.l 85.8 

76.5 86.9 

78.2 87.1 

77.5 87.8 

77.3 87.2 

76.5 85.3 

78.5 88.7 

76.1 85.8 

76.6 86.5 

?8.1 89.4 

9"2 

95 

7.6 

9.3 

7.1 

8.2 

9.8 

6.4 

9.2 

8.2 

6.] 

_,f ....... 'IJl 
/1'-ttrt '. 

---------------------------------------------------------,------------------------------+----------------------------+-------------------------------------------------------------------------------------------

85.5 4.0 76.3 86,3 9J 

85.2 4.3 7fr 1 86.8 

80.2 6.2 72J 80,2 i2,6 

17 83.9 5,3 75.3 Hl.5 
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[0042] 

85.6 4.1 77.8 87.9 7.4 

85.3 4.9 75.5 852 

86.2 4.2 78.8 89.6 

89.3 4,1 77.9 88.2 8.2 

86.6 3.6 nu 88.5 8.9 

88.1 3.8 77.5 89.2 6.5 

78.9 9.2 69.l 75.2 13.5 

87.2 ~" .1 .. , 75.1 82.6 8.2 

75.6 7.6 65.2 75.2 22.3 

8.5 67.l '77 ;i 
I' ."7' 19.3 

74.3 73 67.5 77.6 19.5 

75.3 7.2 65.3 76.2 20.2 

61.1 13.9 43.5 45.6 65.4 

74.1 7.1 67.9 77.3 17.2 

[0043] 

11 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 290 of 449



1 _ r:1.im·· UNITED STATES : >~ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 
PO Bo:< 1450 

Alexand,ia, VA 223, 3 - 1450 
VV'vV""./'/.USpto,go\/ 

ELECTRONIC PAYMENT RECEIPT 

APPLICATION # RECEIPT DATE/ TIME 
18/0761882 04/10/2023 01 :24:21 PM ET 

Title of Invention 
ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Application Information 

APPLICATION TYPE Utility - Nonpmvisional Application 
unde, 35 USC 11 ·, (a) 

CONFIRMATION# 949"1 

PATENT CENTER# 5·; 89214·, 

CUSTOMER# 62008 

CORRESPONDENCE -
ADDRESS 

Payment Information 

PAYMENT METHOD 
CARD/ 8716 

PAYMENT TRANSACTION ID 
E202340D25006514 

ATTORNEY DOCKET# 
14850089COC 

PATENT# -

FILED BY B(~at.riz Sancr1ez 

AUTHORIZED BY Timothy Maier 

FILING DATE i 2/07/2022 

FIRST NAMED Kefei W/\f\lG 
INVENTOR 

PAYMENTAUTHOR~EDBY 
Beatriz Sanchez 

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOT AL($) 

"1806 SUBMISSION OF AN INFORMATION 

DISCLOSURE STl\TE:MEt\JT 

260 00 

TOTAL 
AMOUNT: 

260.00 

$26(LOO 

This Ac:knovvl,,,dgernent ,-"\ec:eipt e11id::inc:es r;:iceipt on the not::id oate by the USPTO ol the ir.d,c:ated oocum,,,nts, cha.mc:!e,·iz;:io 

by the applicant, and including page counts, where app!icab!e. It serves as evidence of receipt similar to a Post Card, as 
described in MPEP 503. 

New AppUcaUons Under 35 U.S.C. 111 

If a new application is beino filed and the application includes !he necessary components for fi!ing date (see 37 CFR 1.53(b)-(d) 
and MPEP 506), a Filing Receipt (37 CFR 1.54) wil! be issued in due course and the dHte shovvn on this Acknowledgement 
Receipt will estabiish the filing dale of the application 

Nafa:ma! Stage of an !ntemationa! .AppHcation under 35 llS,C:, 371 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 291 of 449



Page 2 of 2 

If a timeiy submission to enter the nationa! stage of an international applicator. is compliant vvith the conditions of 35 U.S.C. 
37·1 and other a.pplicable require,,1ents a Fon,1 PCT!DO/EO/903 ind,cating acceptanrn ol the applicat,on as a national stage 

subn1ission uncler 35 U.S.C 37"1 will be issuec in addition to tl1e Fiiing Receipt, in ciue course. 

New internatiomal Application Fi!ed with the USPTO as a Recelvh,g Office 

If a new ,ntemationai app:ication is being f:led a.nc !he interna!iona, application includes the necessa:-y components for an 

international fi!inq ciate (see PCT .Article 11 ancl MPEP 1B10), a t"1otification of the International Application f\Jumber and of the 
International Filing Da!e (Form PCTiR0/105) will be ,ssued in due course, subject to presc::iptions concemir.g national secur:ty, 

and ih::i date shown on this .Acknovvl,,,dgement ,-"\eceipt will establish the int::Hnationa, liling date ol the application. 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 292 of 449



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

18/076,882 12/07/2022 

62008 7590 03/03/2023 

MAIER & MAIER, PLLC 
345 SOUTH PA TRICK STREET 
ALEXANDRIA, VA 22314 

FIRST NAMED INVENTOR 

Kefei WANG 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

14850089COC 

CONFIRMATION NO. 

9491 

EXAMINER 

DOUYETTE, KENNETH J 

ART UNIT PAPER NUMBER 

1725 

NOTIFICATION DATE DELIVERY MODE 

03/03/2023 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

docket@maierandmaier.com 
maierandmaier_P AIR@firsttofile.com 

PTOL-90A (Rev. 04/07) 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 293 of 449



Office Action Summary 

Application No. 
18/076,882 

Examiner 

KENNETH J DOUYETTE 

Applicant(s) 
WANG etal. 

Art Unit 

1725 

AIA (FITF) Status 

Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING 
DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )0 Responsive to communication(s) filed on __ . 
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)O This action is FINAL. 2b) 0 This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview 

on __ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) 0 Claim(s) 1-30 is/are pending in the application. 

5a) Of the above claim(s) is/are withdrawn from consideration. 

6) O Claim(s) is/are allowed. 

7) 0 Claim(s) 1-2,4-17 and 19-30 is/are rejected. 

8) 0 Claim(s) 3 and 18 is/are objected to. 

9) O Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on 12/7/2022 is/are: a)0 accepted or b)O objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)0 All b)O Some** c)O None of the: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) 0 Notice of References Cited (PTO-892) 

2) 0 Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date 12/7/2022. 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) O Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) O Other: __ . 

Part of Paper No./Mail Date 20230209 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 294 of 449



Application/Control Number: 18/076,882 
Art Unit: 1725 

DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

Double Patenting 

2. The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the conflicting claims are not identical, but at 

least one examined application claim is not patentably distinct from the reference 

claim(s) because the examined application claim is either anticipated by, or would have 

been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 

USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. 

Cir. 1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Omum, 

686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on nonstatutory 

double patenting provided the reference application or patent either is shown to be 

commonly owned with the examined application, or claims an invention made as a 
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result of activities undertaken within the scope of a joint research agreement. See 

MPEP § 717.02 for applications subject to examination under the first inventor to file 

provisions of the AIA as explained in MPEP § 2159. See MPEP § 2146 et seq. tor 

applications not subject to examination under the first inventor to file provisions of the 

AIA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO Internet website contains terminal disclaimer forms which may be 

used. Please visit www.uspto.gov/patenVpatents-forms. The filing date of the application 

in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, 

PTO/AIN25, or PTO/AIN26) should be used. A web-based eTerminal Disclaimer may 

be filled out completely online using web-screens. An eTerminal Disclaimer that meets 

all requirements is auto-processed and approved immediately upon submission. For 

more information about eTerminal Disclaimers, refer to 

www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

3. Claims 1-2, 4-17 and 19-30 are rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-16 of U.S. Patent No. US 10,833,363. 

Although the claims at issue are not identical, they are not patentably distinct from each 

other because the claims of the '363 patent anticipate the instant claims. Further 

regarding the ranges / ratios of the individual compounds relative to each other, it would 

have been obvious to one of ordinary skill in the art at the time of invention to have 

selected the overlapping portion of the ranges disclosed by the reference because 

selection of overlapping portion of ranges has been held to be a prima facie case of 

obviousness. In re Malagari, 182 USPQ 549. 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 296 of 449



Application/Control Number: 18/076,882 Page 4 
Art Unit: 1725 

4. Claims 1-2, 4-17 and 19-30 are rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-16 of U.S. Patent No. US 11,522,222. 

Although the claims at issue are not identical, they are not patentably distinct from each 

other because the claims of the '222 patent anticipate the instant claims. Further 

regarding the ranges / ratios of the individual compounds relative to each other, it would 

have been obvious to one of ordinary skill in the art at the time of invention to have 

selected the overlapping portion of the ranges disclosed by the reference because 

selection of overlapping portion of ranges has been held to be a prima facie case of 

obviousness. In re Malagari, 182 USPQ 549. 

5. Claims 1-2, 4-17 and 19-30 provisionally rejected on the ground of nonstatutory 

double patenting as being unpatentable over claims 1-15, 17 and 19 of copending 

Application No. 17/885,915 (reference application). Although the claims at issue are not 

identical, they are not patentably distinct from each other because the claims of the '915 

patent application anticipate the instant claims. Further regarding the ranges / ratios of 

the individual compounds relative to each other, it would have been obvious to one of 

ordinary skill in the art at the time of invention to have selected the overlapping portion 

of the ranges disclosed by the reference because selection of overlapping portion of 

ranges has been held to be a prima facie case of obviousness. In re Malagari, 182 

USPQ 549. 

This is a provisional nonstatutory double patenting rejection because the 

patentably indistinct claims have not in fact been patented. 
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Allowable Subject Matter 

6. Claims 1-2, 4-17 and 18-30 would be allowed if the above double patenting 

rejections were overcome. 

Page 5 

7. The following is a statement of reasons for the indication of allowable subject 

matter: Instant independent claims 1, 13, and 22 each disclose electrolytes comprising 

a number of distinct organic compounds, including specific dinitriles, specific trinitriles, 

and propyl propionate in distinct ratios and amounts relative to one another as well as 

other organic compound additives in specific amounts. 

A number of prior art references were found that disclose organic electrolytes that are 

pertinent to the instant claims: 

Ohashi (US 2017/0324116) discloses an electrolyte ([0002]) a dinitrile compound 

([0070]-[0071 ]), a trinitrile compound ([0070]-[0071 ]), and propyl propionate ([0134]), 

with a total amount of the dinitrile and trinitrile compounds is 5% ([0072]). This 

configuration enhances cycle characteristics, thereby enhancing overall battery 

performance ([0072]). 

Odani et al. (US 2009/0061325) discloses in Figs 1 -12, a battery (Abstract) including an 

electrolyte ([0086]) including bis (fluoromethyl) carbonate ([0092]). This configuration 

enhances cycle characteristics, thereby enhancing overall battery performance ([0011], 

[0012], [0092]). 
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Zhang et al. (US 2017/0346127) discloses in Fig 1, a battery (Abstract) including an 

electrolyte ([0435]) including a trinitrile com pound including 1 ,3,5-pentanetricarbon itril e, 

and/or 1,2,3-tris(2-cyanoethoxy)propane ([0444]). This configuration enhances battery 

capacity and cycle characteristics while also suppressing internal resistance, enhancing 

overall battery performance ([0025], [0026], [0098], [0444]). 

Zhang et al. (US 2017/0317385) discloses a battery ([0008]) including an electrolyte 

([0008]) comprising a cyclic phosphonic anhydride ([0043]) at 0.05 - 10 wt% ([0089]). 

Adding these compounds enhances battery stability and cycle life ([0090], [0101], 

[0103], [0114], [0115]). 

Kim et al. (US 2017/0069934) discloses in Figs 1-8, a battery (ref 100) including an 

electrolyte ([0030]) comprising gamma-butyrolacetone or gamma-valerolacetone 

([0038], all listed). Adding these compounds enhances battery capacity and cycle life 

([0038]). 

Wang et al. (US 2017/0346136) discloses a battery (Abstract) including an electrolyte 

comprising 1,3,5-pentanetricarbonitrile and/or 1,2,3-propanetricarbonitrile ([0059]). 

Ohtaniuchi et al. (US 2012/0313570) discloses in Figs 1-7, a battery (Abstract) including 

an electrolyte ([0107]) including a trinitrile compound including 1,2,3-tris(2-

cyanoethoxy)propane ([0107]). 
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Li (US 2015/0140446) discloses in Fig 1, a battery ([0001]) including an electrolyte 

comprising a mix of organic compounds including dinitriles and propyl propionate in 

distinct ratios within the electrolyte ([0025]-[0027]). 

Yamada et al. (US 2011 /0311864) discloses a battery (Abstract) including an electrolyte 

com prising 1,3,5-pentanetricarbonitri le and/or 1,2,3-propanetricarbonitrile ([0041]). 

However, as seen above, none of the above references, alone or in any 

combination, disclose nor render obvious all of the instant claim limitations. The 

combination of organic compounds in the respective claimed amounts and ratios with 

the additives as set forth in the claims is found to be distinct over the cited prior art 

references. Therefore, these claims would be allowable if the above double patenting 

rejections were overcome. 

8. Claims 3 and 18 objected to as being dependent upon a rejected base claim, but 

would be allowable if rewritten in independent form including all of the limitations of the 

base claim and any intervening claims. 

9. The following is a statement of reasons for the indication of allowable subject 

matter: Instant dependent claims 3 and 18 each disclose specific propane sultone 

compound in a distinct amount with the electrolyte compounds of the instant claims. 
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These claims would be allowable for the reasons as set forth above if the above double 

patenting rejections were overcome. 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to KENNETH J DOUYETTE whose telephone number is 

(571 )270-1212. The examiner can normally be reached fvbnday - Friday SA - 4P EST. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Basia Ridley can be reached on 571-272-1453. The fax phone number for 

the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of published or unpublished applications may be 

obtained from Patent Center. Unpublished application information in Patent Center is 

available to registered users. To file and manage patent submissions in Patent Center, 

visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent­

center for more information about Patent Center and 

https://www.uspto.gov/patents/docx for information about filing in DOCX format. For 

additional questions, contact the Electronic Business Center (EBC) at 866-217-9197 

(toll-free). If you would like assistance from a USPTO Customer Service 

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/KENNETH J DOUYETTE/ 
Primary Examiner, Art Unit 1725 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 301 of 449



Application/Control No. Applicant(s)/Patent Under 
18/076,882 Reexamination 

Notice of References Cited 
WANG et al. 

Examiner Art Unit 
KENNETH J DOUYETTE 1725 Page 1 of 1 

U.S. PATENT DOCUMENTS 

* Document Number Date 
Name CPC Classification US Classification 

Country Code-Number-Kind Code MM-YYYY 

* A US-20150140446-A 1 05-2015 Li; Wentao H01M10/052 429/199 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Name CPC Classification 
Country Code-Number-Kind Code MM-YYYY 

N 

0 

p 

Q 

R 

s 

T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

V 

w 

X 

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20230209 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 302 of 449



Search Notes 

CPC - Searched* 

Symbol 

Application/Control No. 

18/076,882 

Examiner 

KENNETH J DOUYETTE 

H01M 10/0525, 10/0567, 10/0569, 4/04, 4/0485, 50/46, 50,403 

CPC Combination Sets - Searched* 

Symbol 

US Classification - Searched* 

Class Subclass 

Applicant(s)/Patent Under Reexamination 

WANG et al. 

Art Unit 

1725 

Date Examiner 

02/24/2023 KD 

Date Examiner 

Date Examiner 

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of 
the search. 

Search Notes 

Search Notes Date Examiner 

PALM inventor/ assignee database search 02/24/2023 KD 
global dossier search for pertinent documents 02/24/2023 KD 
google.com search for electrolyte organic compounds 02/24/2023 KD 
reviewed file wrappers of parent apps: 16211853, 17064782 02/24/2023 KD 

Interference Search 

US Class/CPC 
US Subclass/CPC Group Date Examiner 

Symbol 

U.S. Patent and Trademark Office 
Page 1 of 1 

Part of Paper No.: 20230209 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 303 of 449



Application/Control No. Applicant(s)/Patent Under Reexamination 

Index of Claims 18/076,882 WANG et al. 

Examiner Art Unit 

KENNETH J DOUYETTE 1725 

✓ Rejected Cancelled N Non-Elected A Appeal 

-- Allowed Restricted I Interference 0 Objected 

CLAIMS 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. 0 R.1.47 

CLAIM DATE 
Final Original 02/24/2023 

1 ✓ 

2 ✓ 

3 0 
4 ✓ 

5 ✓ 

6 ✓ 

7 ✓ 

8 ✓ 

9 ✓ 

10 ✓ 

11 ✓ 

12 ✓ 

13 ✓ 

14 ✓ 

15 ✓ 

16 ✓ 

17 ✓ 

18 0 
19 ✓ 

20 ✓ 

21 ✓ 

22 ✓ 

23 ✓ 

24 ✓ 

25 ✓ 

26 ✓ 

27 ✓ 

28 ✓ 

29 ✓ 

30 ✓ 

U.S. Patent and Trademark Office Part of Paper No.: 20230209 

Page 1 of 1 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 304 of 449



Receipt date: 12/07/2022 18/076,882 - GAU: 1725 

Doc code: IDS PTO/SB/0Ba (01-22) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 05/31/2024. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 

Filing Date )022-12-07 

INFORMATION DISCLOSURE First Named Inventor lt<efei WANG 
STATEMENT BY APPLICANT 

Art Unit ITBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number I 14850089COC 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

/K. J .D/ 1 9812739 B2 Q017-11-07 KEFEI 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

/K.JoD/ 1 20110311864 A1 Q011-12-22 SONY CORPORATION 

/K.J.D/ 2 20120313570 A1 Ro12-12-13 SONY CORPORATION 

/K.J.D/ 3 20170346127 A1 R0H-11-30 MITSUI CHEMICALS, INC. 

/K.J.D/ 4 20170346136 A1 RoH-11-30 
Ningde Amperex Technology 
imited 

/K.J.D/ 5 20090061325 A1 Q009-03-05 Sony Corporation 

EFSWeb 2.1.18 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 305 of 449



Receipt date: 12/07/2022 18/076,882 - GAU: 1725 

Application Number 

Filing Date 2022-12-07 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 14850089COC 

/K.J.D/ 6 20170324116 A1 t2017-11-09 
MITSUBISHI CHEMICAL 
:ORPORA TION 

/K.J.D/ 7 20190214680 A1 t2019-07-11 
NINGDE AMPEREX 
TECHNOLOGY LIMITED 

/K.J.D/ 8 20170288268 A1 t2017-10-05 SAMSUNG SDI CO., LTD. 

/K.J.D/ 9 20170018803 A1 t2017-01-19 
NingDe Contemporary Amperex 
Technology Limited 

/K.J.D/ 10 20190245245 A1 t2019-08-08 
Ningde Amperex Technology 
imited 

/K. J .D/ 11 20180233778 A1 t2018-08-16 SK Innovation Co., Ltd. 

/K.J.D/ 12 20180108947 A9 t2018-04-19 Ningde Amperex Technology Ltd. 

VK.J.D/ 13 20160301103 A1 t2016-10-13 SK INNOVATION CO., LTD. 

/K.J.D/ 14 20140322596 A1 t2014-10-30 Samsung SDI Co., Ltd. 

/K.J.D/ 15 20170125845 A1 t2017-05-04 G Chem, Ltd. 

/K.J.D/ 16 20170069934 A1 t2017-03-09 SAMSUNG SDI CO., LTD. 

EFSWeb 2.1.18 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 306 of 449



Receipt date: 12/07/2022 18/076,882 - GAU: 1725 

Application Number 

Filing Date 2022-12-07 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 14850089COC 

/K. J .D/ 17 20170317385 A1 R0H-11-02 BASF CORPORATION 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
T5 

Initial* No Number3 Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 

Corresponds to US 

/K.J.D/ 1 ~07210486 CN A 2017-09-26 Mitsubishi Chem Corp. Publication 
20170324116A1 

Ningde Amperex 
Corresponds to US 

/K.J.D/ 
2 ~08232300 CN A 2018-06-29 If echnology Ltd_ Publication 

20190214680A1 

/K.J.D/ 3 ~05845984 CN A 2016-08-10 Pongguan Shanshan English abstract 
Battery Mat. Co., Ltd. 

/K.J.D/ 4 rnB602131 CN A 2017-04-26 Ningde Amperex English abstract If echnology Ltd_ 

VK.J.D/ 5 ~05047992 CN A 2015-11-11 Ningde Amperex English abstract If echnology Ltd_ 

/K.J.D/ 6 ~05552439 CN A 2016-05-04 Dongguan Shanshan English abstract 
Battery Mat. Co., Ltd. 

/K.J.D/ 7 ~06099187 CN A 2016-11-09 Pongguan Kaixin Battery English abstract 
Mat. Co., Ltd. 

/K.J.D/ 8 rn6816633 CN A 2017-06-09 University of Jiliang, English abstract 
China 

EFSWeb 2.1.18 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 307 of 449



Receipt date: 12/07/2022 18/076,882 - GAU: 1725 

Application Number 

Filing Date 2022-12-07 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 14850089COC 

/K.J.D/ 9 ~017022108 JP A 2017-01-26 Stella Chemifa Corp. English abstract 

/K.J.D/ 10 ~05680088 CN A 2016-06-15 
Donguan Kaixin Battery English abstract 
Material Co., Ltd_ 

/K.J.D/ 11 ~03401020 CN A 2013-11-20 
Pongguan Shanshan English abstract 
Battery Materials Co., Ltd 

/K.J.D/ 12 ~03779607 CN A 2014-05-07 Central South University English abstract 

/K.J.D/ 13 ~04752769 CN A 2015-07-01 
Ningde Amperex English abstract rr echnology Ltd_ 

/K.J.D/ 14 ~06099185 CN A 2016-11-09 
Highpower Tech English abstract 
Huizhou) Co., Ltd_ 

15 ~04979589 CN A 2015-10-14 
Ponguan Kaixin Battery English abstract /K.J.D/ Material Co., Ltd_ 

/K.J.D/ 16 rn3955517 CN A 2014-07-30 
South China Normal English abstract 
University 

/K.J.D/ 17 ~05098237 CN A 2015-11-25 
~hejiang Research Inst. English abstract 
Of Chemical Industry Ltd_ 

VK.J.D/ 
18 ~05355975 CN A 2016-02-24 

Ningde Amperex English abstract rr echnology Ltd_ 

/K.J.D/ 19 ~05529498 CN A 2016-04-27 
Ponguan Kaixin Battery English abstract 
Material Co., Ltd_ 

EFSWeb 2.1.18 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 308 of 449



Receipt date: 12/07/2022 18/076,882 - GAU: 1725 

Application Number 

Filing Date 2022-12-07 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 14850089COC 

/K.J.D/ 20 ~07394269 CN A 2017-11-24 
Ningde Amperex English abstract 
rr echnology Ltd_ 

/K.J.D/ 21 ~08242567 CN 
Ningde Contemporary 

A 2018-07-03 ~mperex Technology Co. English abstract 
,...td. 

/K.J.D/ 22 ~07275553 CN A 2017-10-20 
Pongguan Liwinon English abstract 
f=nergy Tech Co., Ltd_ 

/K.J.D/ 23 rng301326 CN A 2019-02-01 
Ningde Amperex English abstract If echnology Ltd_ 

/K.J.D/ 24 ~01195931 KR B1 2012-10-30 ,_G Chemical Ltd_ English abstract 

/K.J.D/ 25 ~03633371 CN A 2014-03-12 
Shenzhen Capchem English abstract 
rrechnology Co., Ltd. 

/K.J.D/ 26 ~04332653 CN A 2015-02-04 ~mperex Technology Ltd. English abstract 

/K.J.D/ 27 ~02522590 CN A 2012-06-27 Huawei Tech Co., Ltd. English abstract 

/K.J.D/ 28 ~05609874 CN A 2016-05-25 
Pongguan Amperex English abstract 
rr echnology Ltd_ 

/K.J.D/ 29 ~03682416 CN B 2018-02-09 Samsung SDI Co., Ltd. English abstract 

/K.J.D/ 30 ~07408734 CN A 2017-11-28 Mitsubishi Chem Corp. English abstract 

EFSWeb 2.1.18 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 309 of 449



Receipt date: 12/07/2022 18/076,882 - GAU: 1725 

Application Number 

Filing Date 2022-12-07 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 14850089COC 

31 ~05355968 CN A 2016-02-24 
Ningde Amperex English abstract 

/K. J .D/ rr echnology Ltd_ 

IIK.J.D/ 32 ~04766995 CN A 2015-07-08 
Ningde Amperex English abstract rr echnology Ltd_ 

/K.J.D/ 33 ~05895957 CN A 2016-08-24 
Contemporary Amperex English abstract 
rrechnology Co., Ltd. 

/K.J.D/ 34 ~06784589 CN A 2017-05-31 
Ningde Contemporary English abstract 
11\mperex Tech Co., Ltd. 

/K.J.D/ 35 ~03348516 CN A 2013-10-09 Sanyo Electric Co. English abstract 

/K.J.D/ 36 ~02244294 CN A 2011-11-16 Mitsubishi Chem Corp. English abstract 

/K.J.D ~37 ~06654128 CN A 2017-05-10 
Ningde Amperex English abstract 
rr echnology Ltd_ 

/K.J.D/ 38 ~0170051286 KR A 2017-05-11 _G Chemical Ltd. English abstract 

/K.J.D; 39 ~05074993 CN A 2015-11-18 SK Innovation Co., Ltd. English abstract 

IIK.J.D/ 40 ~01640290 CN A 2010-02-03 Sanyo Electric Co. English abstract 

/K.J.D/ 41 ~03928708 CN A 2014-07-16 Samsung SDI Co., Ltd. English abstract 

EFSWeb 2.1.18 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 310 of 449



Receipt date: 12/07/2022 18/076,882 - GAU: 1725 

Application Number 

Filing Date 2022-12-07 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 14850089COC 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

/K. J .D/ 1 Extended European Search Report issued January 14, 2020 in European application 19198416.0; 7 pages in English X 

/K.J.D/ 2 
Chinese First Office Action issued January 19, 2020 in Chinese counterpart application 201811108529-X; 12 pages in 

□ Chinese 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 /KENNETH J DOUYETTE/ I Date Considered 11 02/09/2023 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 

EFSWeb 2.1.18 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 311 of 449



Receipt date: 12/07/2022 18/076,882 - GAU: 1725 

Application Number 

Filing Date 2022-12-07 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 14850089COC 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement 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 the 
information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement 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 information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature fTimothy J_ Maier/ Date (YYYY-MM-DD) 2022-12-07 

Name/Print Timothy J_ Maier Registration Number ~1986 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFSWeb 2.1.18 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 312 of 449



Receipt date: 12/07/2022 18/076,882 - GAU: 1725 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFSWeb 2.1.18 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 313 of 449



Bibliographic Data 

Application No: 18/076,882 

Foreign Priority claimed: @Yes 

35 USC 119 (a-d) conditions met: ~Yes 

Verified and Acknowledged: I/KENNETH J DOUYETTE/ 

Examiner's Signature 

D Met After Allowance 

Initials 

Title: I ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

FILING or 371(c) DATE CLASS 

12/07/2022 429 

RULE 

APPLICANTS 

NINGDE AMPEREX TECHNOLOGY LIMITED, 

INVENTORS 

Kefei WANG, Ningde, Fujian, CHINA 

Qiao ZENG, Ningde, Fujian, CHINA 

Liangzhen XIAO, Ningde, Fujian, CHINA 

Fei WU, Ningde, Fujian, CHINA 

CONTINUING DATA 

This application is a CON of 17885915 08/11/2022 

GROUP ART UNIT 

1725 

17885915 is a CON of 17064782 10/07/2020 PAT 11522222 

17064782 is a CON of 16211853 12/06/2018 PAT 10833363 

FOREIGN APPLICATIONS 

CHINA CN201811108529.X 09/21/2018 

IF REQUIRED, FOREIGN LICENSE GRANTED** 

12/20/2022 

STATE OR COUNTRY 

CHINA 

ADDRESS 

MAIER & MAIER, PLLC 

345 SOUTH PA TRICK STREET 

ALEXANDRIA, VA 22314 

UNITED STATES 

FILING FEE RECEIVED 

$7,160 

ATTORNEY DOCKET NO. 

14850089COC 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 314 of 449



PE2E SEARCH - Search History {Prior Art) 

Ref# Hits 

L1 3 

L2 35 

L3 3 

L4 35 

02/09/2023 04:36:20 PM 
VVorkspace: 18076882 

$earch Query 

"20170324116" AND 
propionate 

(Artificial Intelligence) 
More like doc: 
US-11522222-B2 
Text: 
(US-10833363-B2 OR 
US-20200099098-A 1 
OR US-20210028489-
A1 OR US-
20210028490-A 1 OR 
US-11527776-B2 OR 
EP-3910714-A1 OR 
US-20220407108-A1 
OR EP-3907801-A1 OR 
EP-3627606-A 1 OR 
EP-3627606-B1 OR 
ES-2902422-T3 OR 
US-20220407109-A1 
OR CN-109301326-B 
OR WO-2022001777-
A1 OR CN-111740147-
B OR CN-111740147-A 
OR WO-2022227 450-
A1 OR US-
20210273265-A 1 OR 
US-20210273264-A 1 
OR US-20210280911-
A1).did. 

"20090061325" 

(Artificial Intelligence) 
More like doc: 
US-11522222-B2 
Text: 
(US-10833363-B2 OR 
US-20200099098-A 1 
OR US-20210028489-
A1 OR US-
20210028490-A 1 OR 
US-11527776-B2 OR 
EP-3910714-A1 OR 
US-20220407108-A1 
OR EP-3907801-A1 OR 
EP-3627606-A 1 OR 
EP-3627606-B1 OR 
ES-2902422-T3 OR 
US-20220407109-A1 
OR CN-109301326-B 
OR WO-2022001777-
A1 OR CN-111740147-
B OR CN-111740147-A 

DBs 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

Default Plurals 
Pperator 
OR ON 

OR ON 

OR ON 

OR ON 

British rl"ime Stamp 
Equivalents 
ON 

ON 

ON 

ON 

2023/02/09 
04:21 PM 

2023/02/09 
04:21 PM 

2023/02/09 
04:21 PM 

2023/02/09 
04:21 PM 

Page 1 of 9 
KD 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 315 of 449



LS 3 

L6 4 

L7 35 

L8 24 

02/09/2023 04:36:20 PM 
VVorkspace: 18076882 

OR WO-2022227 450-
A1 OR US-
20210273265-A 1 OR 
US-20210273264-A 1 
OR US-20210280911-
A1).did. 

"20170346127" 

"20170317385" 

(Artificial Intelligence) 
More like doc: 
US-11522222-B2 
Text: 
(US-10833363-B2 OR 
US-20200099098-A 1 
OR US-20210028489-
A1 OR US-
20210028490-A 1 OR 
US-11527776-B2 OR 
EP-3910714-A1 OR 
US-20220407108-A1 
OR EP-3907801-A1 OR 
EP-3627606-A 1 OR 
EP-3627606-B1 OR 
ES-2902422-T3 OR 
US-20220407109-A1 
OR CN-109301326-B 
OR WO-2022001777-
A1 OR CN-111740147-
B OR CN-111740147-A 
OR WO-2022227 450-
A1 OR US-
20210273265-A 1 OR 
US-20210273264-A 1 
OR US-20210280911-
A1).did. 

(Artificial Intelligence) 
More like doc: 
US-11532839-B2 
Text: 
(WO-2018169029-A 1 
ORJP-
WO2018169029-A 1 OR 
KR-20190105096-A OR 
TW-201841425-A OR 
KR-102457427-B1 OR 
EP-3598557-A1 OR 
US-20200091554-A 1 
OR TW-I663763-B OR 
US-2020027 4198-A 1 
OR EP-3930043-A 1 OR 
EP-3719879-A2 OR 
WO-2018169028-A1 
ORJP-
WO2018169028-A 1 OR 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/02/09 
04:22 PM 

2023/02/09 
04:23 PM 

2023/02/09 
04:23 PM 

2023/02/09 
04:23 PM 

Page2of 9 
KD 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 316 of 449



L9 4 

L10 35 

L11 4 

L12 35 

02/09/2023 04:36:20 PM 
VVorkspace: 18076882 

US-11081730-B2 OR 
TW-I666805-B OR JP-
7038105-B2 OR TW-
201924130-A OR TW-
I666806-B OR EP-
3598558-A 1 OR TW-
201929308-A).did. 

"20170069934" 

(Artificial Intelligence) 
More like doc: 
US-11522222-B2 
Text: 
(US-10833363-B2 OR 
US-20200099098-A 1 
OR US-20210028489-
A1 OR US-
20210028490-A 1 OR 
US-11527776-B2 OR 
EP-3910714-A1 OR 
US-20220407108-A1 
OR EP-3907801-A1 OR 
EP-3627606-A 1 OR 
EP-3627606-B1 OR 
ES-2902422-T3 OR 
US-20220407109-A1 
OR CN-109301326-B 
OR WO-2022001777-
A1 OR CN-111740147-
B OR CN-111740147-A 
OR WO-2022227 450-
A1 OR US-
20210273265-A 1 OR 
US-20210273264-A 1 
OR US-20210280911-
A1).did. 

"20170346136" 

(Artificial Intelligence) 
More like doc: 
US-11522222-B2 
Text: 
(US-10833363-B2 OR 
US-20200099098-A 1 
OR US-20210028489-
A1 OR US-
20210028490-A 1 OR 
US-11527776-B2 OR 
EP-3910714-A1 OR 
US-20220407108-A1 
OR EP-3907801-A1 OR 
EP-3627606-A 1 OR 
EP-3627606-B1 OR 
ES-2902422-T3 OR 
US-20220407109-A1 
OR CN-109301326-B 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/02/09 
04:23 PM 

2023/02/09 
04:23 PM 

2023/02/09 
04:24 PM 

2023/02/09 
04:24 PM 

Page 3of 9 
KD 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 317 of 449



L13 3 

L14 35 

L15 5 

L16 39 

02/09/2023 04:36:20 PM 
VVorkspace: 18076882 

OR WO-2022001777-
A1 OR CN-111740147-
B OR CN-111740147-A 
OR WO-2022227 450-
A1 OR US-
20210273265-A 1 OR 
US-20210273264-A 1 
OR US-20210280911-
A1).did. 

"20120313570" 

(Artificial Intelligence) 
More like doc: 
US-11522222-B2 
Text: 
(US-10833363-B2 OR 
US-20200099098-A 1 
OR US-20210028489-
A1 OR US-
20210028490-A 1 OR 
US-11527776-B2 OR 
EP-3910714-A1 OR 
US-20220407108-A1 
OR EP-3907801-A1 OR 
EP-3627606-A 1 OR 
EP-3627606-B1 OR 
ES-2902422-T3 OR 
US-20220407109-A1 
OR CN-109301326-B 
OR WO-2022001777-
A1 OR CN-111740147-
B OR CN-111740147-A 
OR WO-2022227 450-
A1 OR US-
20210273265-A 1 OR 
US-20210273264-A 1 
OR US-20210280911-
A1).did. 

"20110311864" 

(Artificial Intelligence) 
More like doc: 
US-20110311864-A1 
Text: 
(KR-20110138163-A 
OR US-8481205-B2 OR 
JP-2012023034-A OR 
KR-20110138161-A OR 
JP-2012023033-A OR 
US-20110311885-A1 
OR CN-102290600-A 
OR CN-102290599-A 
OR US-8822072-B2 OR 
CN-102195089-A OR 
US-2011027 4965-A 1 
OR CN-106099191-A 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/02/09 
04:24 PM 

2023/02/09 
04:24 PM 

2023/02/09 
04:24 PM 

2023/02/09 
04:24 PM 

Page4of 9 
KD 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 318 of 449



L17 10 

L18 47 

L19 19 

L20 1 

L21 95 

02/09/2023 04:36:20 PM 
VVorkspace: 18076882 

OR KR-20110099637-A 
OR US-20110217598-
A1 OR JP-2011204661-
A OR JP-5533321-B2 
OR CN-102195089-B 
OR US-20110311879-
A 1 OR JP-5601058-B2 
OR US-9178246-
B2).did. 

h01 m$.cpc. AND 
battery AND electrolyte 
SAME dinitrile SAME 
trinitrile SAME propyl 
ADJ propionate 

(Artificial Intelligence) 
More like doc: 
US-202000991 00-A1 
Text: 
(US-11367898-B2 OR 
CN-110943250-B OR 
CN-110943250-A OR 
WO-2018120791-A1 
OR EP-3627606-A 1 OR 
CN-114597493-A OR 
CN-113424353-A OR 
US-20200099098-A 1 
OR CN-113381072-A 
OR CN-109888384-B 
OR CN-111900474-A 
OR US-20200136183-
A1 ORCN-111525190-
B OR CN-111584930-A 
OR CN-111584930-B 
OR CN-112349960-A 
OR CN-112349960-B 
OR JP-2019515444-A 
OR WO-2022099542-
A1 OR US-11387491-
B2).did. 

h01 m$.cpc. AND 
battery AND electrolyte 
SAME dinitrile SAME 
trinitrile AND propyl 
ADJ propionate 

("2016/0294007"). u rpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

h01 m$.cpc. AND 
battery AND electrolyte 
SAME dinitrile SAME 
trinitrile AND propyl 
ADJ propionate 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PG PUB; USPAT; 
USOCR) 

(FIT (AU, AP, AT, BE, 
BG, BR, BY, CA, CH, 
CN, CS, CU, CZ, DD, 
DE, DK, EA, EE, EP, 
ES, Fl, FR, GB, HR, 
HU, ID, IE, IL, IS, IT, 
JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/02/09 
04:25 PM 

2023/02/09 
04:25 PM 

2023/02/09 
04:26 PM 

2023/02/09 
04:26 PM 

2023/02/09 
04:26 PM 

Page Sof 9 
KD 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 319 of 449



L22 5 

L23 8 

L24 32 

L25 32 

L26 36 

L27 479 

L28 27 

02/09/2023 04:36:20 PM 
VVorkspace: 18076882 

h01 m$.cpc. AND 
battery AND electrolyte 
SAME dinitrile SAME 
trinitrile AND propyl 
ADJ propionate 

battery AND electrolyte 
SAME dinitrile SAME 
trinitrile AND propyl 
ADJ propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND dinitrile SAME 
trinitrile AND propyl 
ADJ propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND dinitrile AND 
trinitrile AND propyl 
ADJ propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND trinitrile AND 
propyl ADJ propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND trinitrile AND 
propyl ADJ propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND trinitrile AND 
propyl ADJ propionate 
near2 (wt weight ratio) 

NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT) 

(FPRS; EPO; JPO; 
DERWENT) 

(FPRS; EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(FIT (AU, AP, AT, BE, 
BG, BR, BY, CA, CH, 
CN, CS, CU, CZ, DD, 
DE, DK, EA, EE, EP, 
ES, Fl, FR, GB, HR, 
HU, ID, IE, IL, IS, IT, 
JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT) 

(FIT (AU, AP, AT, BE, 
BG, BR, BY, CA, CH, 
CN, CS, CU, CZ, DD, 
DE, DK, EA, EE, EP, 
ES, Fl, FR, GB, HR, 
HU, ID, IE, IL, IS, IT, 
JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/02/09 
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2023/02/09 
04:26 PM 

2023/02/09 
04:27 PM 

2023/02/09 
04:28 PM 

2023/02/09 
04:28 PM 

2023/02/09 
04:29 PM 

2023/02/09 
04:29 PM 
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L29 29 

L30 98 

L31 14 

L32 14 

L33 20 

L34 41 
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battery AND electrolyte 
AND trinitrile AND 
propyl ADJ propionate 
near2 (wt weight ratio) 

h01 m$.cpc. AND 
battery AND electrolyte 
AND trinitrile AND 
propyl ADJ propionate 
nears (wt weight ratio) 

h01 m$.cpc. AND 
battery AND electrolyte 
AND trinitrile AND 
propyl ADJ propionate 
nears (wt weight ratio) 

battery AND electrolyte 
AND trinitrile AND 
propyl ADJ propionate 
nears (wt weight ratio) 

h01 m$.cpc. AND 
battery AND electrolyte 
AND trinitrile AND 
propyl ADJ propionate 
SAME (wt weight ratio) 

(Artificial Intelligence) 
More like doc: 
US-2019031231 0-A1 
Text: 
(US-11462771-B2 OR 
CN-110073S37-B OR 
US-201803017S8-A 1 
OR WO-2018116879-
A1 OR US-
201702S6819-A1 OR 
JP-WO2018116879-A 1 
OR CN-110073S37-A 
ORJP-
WO2017 061464-A 1 OR 

(FIT (AU, AP, AT, BE, 
BG, BR, BY, CA, CH, 
CN, CS, CU, CZ, DD, 
DE, DK, EA, EE, EP, 
ES, Fl, FR, GB, HR, 
HU, ID, IE, IL, IS, IT, 
JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT) 

(FIT (AP, AT, AU, BE, 
BG, BR, BY, CA, CH, 
CN, CS, CU, CZ, DD, 
DE, DK, EA, EE, EP, 
ES, Fl, FR, GB, HR, 
HU, ID, IE, IL, IS, IT, 
JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 
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04:29 PM 

2023/02/09 
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04:30 PM 

2023/02/09 
04:30 PM 
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2023/02/09 
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L38 40 

L39 55 
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JP-2017157557-A OR 
US-20170373348-A1 
OR WO-2018198618-
A1 OR US-
20150318578-A1 OR 
US-9362595-B2 OR 
US-20170222268-A1 
OR US-10263287-B2 
OR JP-7019598-B2 OR 
WO-2017061464-A1 
OR JP-2019164937-A 
OR JP-7082613-B2 OR 
JP-WO2017047554-
A1).did. 

h01 m$.cpc. AND 
battery AND electrolyte 
AND dinitrileAND propyl 
ADJ propionate SAME 
(wt weight ratio) 

h01 m$.cpc. AND 
battery AND electrolyte 
AND dinitrile AND 
propyl ADJ propionate 
SAME (wt weight ratio) 

h01 m$.cpc. AND 
battery AND electrolyte 
AND dinitrile SAME (wt 
weight ratio) AND 
propyl ADJ propionate 
SAME (wt weight ratio) 

(Artificial Intelligence) 
More like doc: 
US-20150140446-A 1 
Text: 
(EP-3072178-A 1 OR 
WO-2015073419-A1 
OR US-969844 7-B2 OR 
EP-3072178-B1 OR 
KR-102298774-B1 OR 
KR-20160086838-A OR 
JP-2017504145-A OR 
CN-105745780-A OR 
CN-105745780-B OR 
US-20170207486-A1 
OR WO-2016011613-
A1 OR KR-101586139-
B1 OR CN-104781975-
A OR CN-104781975-B 
OR US-20140349198-
A1 OR WO-
2020079819-A 1 OR 
KR-102050964-B1 OR 
JP-2015522210-A OR 
KR-20150114460-A OR 
JP-6177339-B2).did. 

(Artificial Intelligence) 

JPO; DERWENT; 
IBM_TDB) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/02/09 
04:31 PM 

2023/02/09 
04:31 PM 

2023/02/09 
04:31 PM 

2023/02/09 
04:34 PM 

2023/02/09 
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More like doc: USOCR; FIT (AU, AP, 
US-20210408606-A 1 AT, BE, BG, BR, BY, 
Text: CA, CH, CN, CS, CU, 
(US-11527777-B2 OR CZ, DD, DE, DK, EA, 
EP-3933998-A 1 OR EE, EP, ES, Fl, FR, GB, 
CN-111916824-A OR HR, HU, ID, IE, IL, IS, 
CN-111916824-B OR IT, JP, KR, LT, LU, LV, 
CN-112751084-A OR MA, OA, RU, SU, WO, 
CN-112751083-A OR MC, MD, MY, NL, NO, 
CN-111916825-B OR NZ, PH, PL, PT, RO, 
CN-111916825-A OR RS, SE, SG, SI, SK, 
CN-112751082-A OR TH, TN, TR, TW, UA, 
CN-112803070-A OR VN); FPRS; EPO; 
CN-112467219-A OR JPO; DERWENT; 
CN-112467219-B OR IBM_TDB) 
CN-112803069-A OR 
CN-111916823-A OR 
CN-112467206-A OR 
CN-112751085-A OR 
CN-112467210-A OR 
CN-114024033-A OR 
WO-2022042374-A1 
OR CN-114122521-
A).did. 

L40 7 ("RE44705" I (US-PG PUB; USPAT; 
"10461366" I USOCR) 
"20110200976" I 
"20170317383" I 
"201703384 71" I 
"20180048020" I 
"20190148776").pn. OR 
("11367898").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

PE2E SEARCH - Search History {Interference) 

There are no Interference searches to show. 

02/09/2023 04:36:20 PM 
VVorkspace: 18076882 

OR ON ON 

04:34 PM 
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Decision Granting Request for 
Prioritized Examination (Track I) 

Application No. 
18/076,882 

Examiner 

Fl Kl RTE A GEREMEW 

1. THE REQUEST FILED 07 December 2022 IS GRANTED. 

Applicant(s) 

WANG etal. 

Art Unit 
OMBL 

The above-identified application has met the requirements for prioritized examination 
A. ~ for an original nonprovisional application (Track I). 
B. D for an application undergoing continued examination (RCE). 

AIA (FITF) Status 
Yes 

2. The above-identified application will undergo prioritized examination. The application will be 
accorded special status throughout its entire course of prosecution until one of the following occurs: 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

filing a petition for extension of time to extend the time period for filing a reply; 

filing an amendment to amend the application to contain more than four 
independent claims, more than thirty total claims, or a multiple dependent claim; 

filing a request for continued examination ; 

filing a notice of appeal; 

filing a request for suspension of action; 

mailing of a notice of allowance; 

mailing of a final Office action; 

completion of examination as defined in 37 CFR 41.102; or 

abandonment of the application. 

Telephone inquiries with regard to this decision should be directed to Fl Kl RTE GEREMEW at (703) 

756-1930. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282. 

/Fl Kl RTE A GEREMEW/ 
PROGRAM SUPPORT ASSISTANT, OMBL 

U.S. Patent and Trademark Office 

PTO-2298 (Rev. 02-2012) 
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NUMBER 

18/076,882 

62008 

UNITED STATES PATENT AND TRADEMARK 0FFIGE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

FILING or 
371(c)DATE 

GRPART 
UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

12/07/2022 OPAP 7160 14850089COC 30 3 
CONFIRMATION NO. 9491 

REPLACEMENT FILING RECEIPT 
MAIER & MAIER, PLLC llllllllllllllllllllllllllll~~~~~~~[~[~l~~~lm~1II IIIII IIIIIIIIIIIIIIIIII 345 SOUTH PATRICK STREET 
ALEXANDRIA, VA 22314 

Date Mailed: 01/09/2023 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor(s} 

Applicant( s} 

Kefei WANG, Ningde, CHINA; 
Qiao ZENG, Ningde, CHINA; 
Liangzhen XIAO, Ningde, CHINA; 
Fei WU, Ningde, CHINA; 

NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde, CHINA; 
Assignment For Published Patent Application 

NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde, CHINA 

Power of Attorney: The patent practitioners associated with Customer Number 62008 

Domestic Priority data as claimed by applicant 
This application is a CON of 17/885,915 08/11/2022 

which is a CON of 17/064,782 10/07/2020 PAT 11,522,222 
which is a CON of 16/211,853 12/06/2018 PAT 10,833,363 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
CHINA 201811108529.X 09/21/2018 Access Code Provided 

Permission to Access Application via Priority Document Exchange: No 
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Permission to Access Search Results: No 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s} (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 12/20/2022 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 18/076,882 

Projected Publication Date: 04/13/2023 

Non-Publication Request: No 

Early Publication Request: No 
Title 

ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Preliminary Class 

429 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File} Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
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patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 
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Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

In Re the Application of: NINGDE AMPEREX 
TECHNOLOGY LIMITED 

U.S. Patent Application No. 18/076,882 

Filed: December 7, 2022 

Title: ELECTROLYTE AND 
ELECTROCHEMICAL DEVICE 

Confirmation No.: 9491 

Art Unit: OP AP 

Examiner: DOCKET CENTRAL 

Attorney Docket No.: 14850089COC 

RESPONSE TO THE RESPONSE TO REQUEST FOR CORRECTED FILING 
RECEIPT AND REQUEST FOR CORRECTED FILING RECEIPT 

Commissioner of Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

January 4, 2023 

In response to the Response to Request for Corrected Filing Receipt dated December 

21, 2022, Applicant submits herewith a Supplemental Application Data Sheet in connection 

with the above-identified patent application. 

Specifically, the Application Number of Domestic Benefit Information has been 

updated from 17064959 to 17064782. Please note that all instances of inserted corrected and 

updated information is indicated by underlining, and all instances of deleted information is 

indicated by strikethrough, in connection with the concurrently submitted Supplemental 

Application Data Sheet. It is respectfully submitted that no new matter is added by submission 

of this Supplemental Application Data Sheet. 

Additionally, Applicant hereby requests a correction to the Filing Receipt dated 

December 22, 2022, in the above-referenced patent application. Attached is a copy of the 

marked-up Filing Receipt indicating the correction needed. 

More specifically, the Domestic Priority data as claimed by applicant has been updated. 

Therefore, please add the Domestic Priority data "which is a CON of 16/211,853 12/06/2018 
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Application No. 18/076,882 
Attorney Docket No. 14850089COC 

Response to the Response to Request for Corrected Filing Receipt 

PAT 10,833,363" based on the above supplemental Application Data Sheet. Please provide a 

Corrected Filing Receipt as requested. 

Favorable action on the merits is respectfully requested. 

Please note, no fee is believed to be due for this submission. 

MAIER & MAIER, PLLC 
345 South Patrick Street 
Alexandria, VA 22314 
(703) 740-8322 
Customer No. 62008 

TJM/yy 
January 4, 2023 

2 

Respectfully submitted, 

/Timothy J. Maier/ 
Timothy J. Maier 
Attorney of Record 
Reg. No. 51,986 
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UNITED STATES PATENT AND TRADEMARK 0FFIGE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

NUMBER 
FILING or 

371(c)DATE 
GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

18/076,882 12/07/2022 2820 14850089COC 30 3 

62008 
CONFIRMATION NO. 9491 

FILING RECEIPT 
MAIER & MAIER, PLLC 
345 SOUTH PATRICK STREET 
ALEXANDRIA, VA 22314 

I lllll llllllll llll llll llllll~~~~~~~[~[~l~l111~~1jl~~III IIIII IIIII IIII IIIII IIII 

Date Mailed: 12/22/2022 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor(s} 

Applicant( s} 

Kefei WANG, Ningde, CHINA; 
Qiao ZENG, Ningde, CHINA; 
Liangzhen XIAO, Ningde, CHINA; 
Fei WU, Ningde, CHINA; 

NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde, CHINA; 
Assignment For Published Patent Application 

NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde, CHINA 

Power of Attorney: The patent practitioners associated with Customer Number 62008 

Domestic Priority data as claimed by applicant 
This application is a CON of 17/885,915 08/11/2022 

which is a CON of 17/064,782 10/07/2020 PAT 11,522,222 
which is a CON of 16/211,853 12/06/2018 PAT 10,833,363 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
CHINA 201811108529.X 09/21/2018 Access Code Provided 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s} (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 12/20/2022 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 18/076,882 

Projected Publication Date: 03/30/2023 

Non-Publication Request: No 

Early Publication Request: No 
Title 

ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File} Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 

page 4 of 4 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 335 of 449



SUPPLEMENT AL PTO/AIA/1 4 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 14850089COC 
Application Data Sheet 37 CFR 1. 76 

Application Number 18076882 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

The application data sheet is part of the provisional or non provisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1. 76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 !f Rijffifofo fl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Kefei WANG 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Ningde, Fujian I country of Residence i lcN 

Mailing Address of Inventor: 

Address 1 No. 1, Xingang Road, Zhangwan Town 

Address 2 Jiaocheng District 

City I Ningde, Fujian I State/Provi nee I 
Postal Code I 352100 I Countryi I CN 

Inventor 2 !? Rirn(l,k tl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Qiao ZENG 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Ningde, Fujian I country of Residence i lcN 

Mailing Address of Inventor: 

Address 1 No. 1, Xingang Road, Zhangwan Town 

Address 2 Jiaocheng District 

City I Ningde, Fujian I State/Provi nee I 
Postal Code I 352100 I Countryi I CN 

Inventor 3 !f Rijffifofo fl 
Legal Name 
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SUPPLEMENTAL PTO/AIA/1 4 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

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

Attorney Docket Number 14850089COC 
Application Data Sheet 37 CFR 1. 76 

Application Number 18076882 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Prefix Given Name Middle Name Family Name 

Liangzhen XIAO 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Ningde, Fujian I country of Residence i lcN 

Mailing Address of Inventor: 

Address 1 No. 1, Xingang Road, Zhangwan Town 

Address 2 Jiaocheng District 

City I Ningde, Fujian I State/Province I 
Postal Code I 352100 I Countryi I CN 

Inventor 4 I Rij@9W rl 
Legal Name 

Prefix Given Name Middle Name Family Name 

Fei WU 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Ningde, Fujian I country of Residence i lcN 

Mailing Address of Inventor: 

Address 1 No. 1, Xingang Road, Zhangwan Town 

Address 2 Jiaocheng District 

City I Ningde, Fujian I State/Province I 
Postal Code I 352100 I Countryi I CN 

All Inventors Must Be Listed - Additional Inventor Information blocks may be It generated within this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 62008 

Email Address patent@maierandmaier.com 
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SUPPLEMENTAL PTO/AIA/1 4 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

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

Attorney Docket Number 14850089COC 
Application Data Sheet 37 CFR 1. 76 

Application Number 18076882 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Application Information: 

Title of the Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Attorney Docket Number 14850089COC I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I 3 I Suggested Figure for Publication (if any) I 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

□ 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 

i-

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: @ Customer Number I O US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number 62008 
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SUPPLEMENTAL PTO/AIA/1 4 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

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

Attorney Docket Number 14850089COC 
Application Data Sheet 37 CFR 1. 76 

Application Number 18076882 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status Pending !Rim2x~I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

Continuation of 17885915 2022-08-11 

Prior Application Status Patented I Bijffit)i~ I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

17885915 Continuation of 17064782 2020-10-07 11522222 2022-12-06 

Prior Application Status Patented I Bijffit)i~ I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

~ 70e4 QSQ 1706478 1> Continuation of 16211853 2018-12-06 10833363 2020-11-10 

Additional Domestic Benefit/National Stage Data may be generated within this form 
by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1). 

I Bijffit)i~ I 

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

201811108529.X CN 2018-09-21 9ED1 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 
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SUPPLEMENT AL PTO/AIA/1 4 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

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

14850089COC Attorney Docket Number 
Application Data Sheet 37 CFR 1. 76 

Application Number 18076882 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

0 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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SUPPLEMENTAL PTO/AIA/1 4 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

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

Attorney Docket Number 14850089COC 
Application Data Sheet 37 CFR 1. 76 

Application Number 18076882 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph B in subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Approved for use through 05/31/2024. 0MB 0651-0032 

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

Attorney Docket Number 14850089COC 
Application Data Sheet 37 CFR 1. 76 

Application Number 18076882 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1 .45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

If tm@t fl 
@ Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

0 Person to whom the inventor is obligated to assign. 10 Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

I 
Name of the Deceased or Legally Incapacitated Inventor: I 
If the Applicant is an Organization check here. ~ 
Organization Name I NINGDE AMPEREX TECHNOLOGY LIMITED 

Mailing Address Information For Applicant: 

Address 1 No. 1, Xingang Road, Zhangwan Town 

Address 2 Jiaocheng District 

City Ningde, Fujian State/Province 

Country I CN Postal Code 352100 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 14850089COC 
Application Data Sheet 37 CFR 1. 76 

Application Number 18076882 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

If the Assignee or Non-Applicant Assignee is an Organization check here. ~ 
Organization Name I NINGDE AMPEREX TECHNOLOGY LIMITED 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 No. 1, Xingang Road, Zhangwan Town 

Address 2 Jiaocheng District 

City I Ningde, Fujian State/Province 

Countryi I CN Postal Code 352100 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. 

Signature: 
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1 .4(d) for the manner of making signatures and certifications. 

2023-01-04 

Signature /Timothy J. Maier/ Date (YYYY-MM-DD) 2022 ~2 07 

First Name Timothy I Last Name I Maier Registration Number 51986 

Additional Signature may be generated within this form by selecting the Add button. 
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PTO/AIA/1 4 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

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

Attorney Docket Number 14850089COC 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent 
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information 
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S. 
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of 
the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy 
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of 
Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative 
tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3 A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom 
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform 
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use, 
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181) 
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an 
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of 
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the US PTO becomes 
aware of a violation or potential violation of law or regulation. 
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ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION # RECEIPT DATE/ TIME 
18/076,882 01/04/2023 01 :49:07 PM ET 

Title of Invention 
ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

CONFIRMATION# 9491 

PATENT CENTER# 61383526 

CUSTOMER# 62008 

CORRESPONDENCE -
ADDRESS 

ATTORNEY DOCKET# 
14850089COC 

PATENT# -

FILED BY Yuko Yokoyama 

FILING DATE 12/07/2022 

Fl RST NAMED Kefei WANG 
INVENTOR 

AUTHORIZED BY Timothy Maier 

Documents TOTAL DOCUMENTS: 2 

DOCUMENT 
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Receipt 
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described in MPEP 503. 

New Applicat!ons Under 35 U.S.C. 11 i 

If a new application is beinq filed and tl:e application inciuces tl:e necessary components for filing date (see 37 CFR 1.53(bHd) 

and MPEP 5061, a Filinq Receipt (37 CFR 1.54) 'Nili be issued in due course and tr1e date sl1011',tn on this Acknovvledgement 
H::iceipt will estab,ish the filin~J date of the application 

National Stage of an !ntemationa! AppHcation under 35 l.l.S,C, 371 

I! a time!)' submission to enter tile national stage of an international application is compliant with the conditions ol 35 U.S.C. 
Ti'1 and oth,,,r applicable require::ien!s a Forni F'CT/DO/EO/903 ,ndica.t,nq acceptance of !l,::i application as a national staqe 

submission under 35 USC. 371 will be issueci in acldition to the Fi!inq F{eceipt, in cue course. 

ll a new interna!iona, application ,s b::iin~J film:: and the intemationai a.pplication includes th,,, n;:icessary components !or an 

inte:11ational fiiing Cate {see PCT Article ·11 and MPEP 181 Ole a I\Jotification of tl:e International Application f\lumber and of tl:e 
International Filing Date (Form PCT/RO/i 05) will be issued in due course, subject to prescriptions conceming national securi!y, 

and the da.!e shown on this Acknowledqemen! H,::eeip! ,Nill es!ablisl: the ,ntemationai filin~J da.!e of !l:e application. 
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UNITED STATES PATENT AND TRADEMARK 0FFIGE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

NUMBER 
FILING or 

371(c)DATE 
GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

18/076,882 12/07/2022 2820 14850089COC 30 3 

62008 
CONFIRMATION NO. 9491 

FILING RECEIPT 
MAIER & MAIER, PLLC 
345 SOUTH PATRICK STREET 
ALEXANDRIA, VA 22314 

I lllll llllllll llll llll llllll~~~~~~~[~[~l~l111~~1jl~~III IIIII IIIII IIII IIIII IIII 

Date Mailed: 12/22/2022 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor(s} 

Applicant( s} 

Kefei WANG, Ningde, CHINA; 
Qiao ZENG, Ningde, CHINA; 
Liangzhen XIAO, Ningde, CHINA; 
Fei WU, Ningde, CHINA; 

NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde, CHINA; 
Assignment For Published Patent Application 

NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde, CHINA 

Power of Attorney: The patent practitioners associated with Customer Number 62008 

Domestic Priority data as claimed by applicant 
This application is a CON of 17/885,915 08/11/2022 

which is a CON of 17/064,782 10/07/2020 PAT 11,522,222 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
CHINA 201811108529.X 09/21/2018 Access Code Provided 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s} (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 12/20/2022 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 18/076,882 

Projected Publication Date: 03/30/2023 

Non-Publication Request: No 

Early Publication Request: No 
Title 

ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File} Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PT0-875 18/076,882 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 320 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 700 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 800 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 30 minus 20 = 10 OR X 100 = 1000 (37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 3 minus 3 = X = 0 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $310 ($155 for small entity) for each additional 0 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16U)) 0 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1820 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
UJ Total Minus ** = 

OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent Minus *** = z X = OR X = 

UJ (37 CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

OJ AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
UJ Total Minus ** = X = 
~ (37 CFR 1.16(i)) OR X = 

0 
Independent Minus *** = z X = OR X = 

UJ (37 CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
Tho" 1:-1-. •-~ 1\1, •-L--~ n~- ' , 1c,IH p.,,;,-1 r-~" /Tnto::, n " ic, tho 1-.:_1-. fn,.no in tho L--, in ·- 1• ·-- 1 
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UNITED STATES PATENT AND TRADEMARK 0FFIGE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

18/076,882 12/07/2022 

62008 

Kefei WANG 14850089COC 
CONFIRMATION NO. 9491 

IMPROPER CFR REQUEST 
MAIER & MAIER, PLLC 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 345 SOUTH PATRICK STREET 
ALEXANDRIA, VA 22314 *OC00000005201 7339* 

Date Mailed: 12/21/2022 

RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT 
Continuity, Priority Claims, Petitions, and Non-Publication Requests 

In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request 
because: 

Improper Benefit Claim(s) to Prior-Filed Nonprovisional Application(s) 
The benefit claim(s) to prior-filed nonprovisional application(s) is improper because there is no specific 
reference for each prior-filed application that includes: (1) the identification of the prior-filed application 
by application number, or international application number and international filing date; and (2) a clear 
indication of the relationship (i.e. continuation, divisional, or continuation-in-part) of the nonprovisional 
applications. Applicant must submit a corrected application data sheet (ADS) to include a specific 
reference. Applicant should review each benefit claim submitted and, if appropriate, provide the proper 
reference to the prior-filed application(s) as required by 37 CFR 1.78. A proper relationship includes 
an identification of each nonprovisional application as a continuation, divisional, or continuation-in-part 
application of the immediate prior-filed nonprovisional application for which a benefit is claimed under 
37 CFR 1.78 in order to establish copendency throughout the entire chain of prior-filed applications. The 
specific reference must be included in the domestic benefit information section of an application data 
sheet (37 CFR 1 .76). 
Timeliness: The required reference for each benefit claim must be filed during the pendency of the 
instant application and within the later of: (1) four months from the actual filing date of the instant 
application, or the national stage commencement date if the instant application is a national stage 
application under 35 U.S.C. 371; or (2) sixteen months from the filing date of the prior-filed application. 
Failure to timely file the required reference is considered a waiver of any benefit claim, unless a grantable 
petition to accept an unintentionally delayed claim under 37 CFR 1.78(e), the petition fee set forth in 
37 CFR 1.17(m), and the required reference are filed. See 37 CFR 1.78(d) and (e). Note that in design 
applications the required reference only needs to be filed during the pendency of the application in order 
to be timely. See 37 CFR 1.78(d)(3). 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571} 272-4000 or (571} 272-4200 or 1-888-786-0101. 
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Doc Code: TRACK1 .REQ 
Document Description: TrackOne Request 

PTO/AIA/424 (04-14) 

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION 
UNDER 37 CFR 1.102(e) (Page 1 of 1) 

First Named 
Inventor: 

Kef e i WANG I ~iii~~~isional Application Number (if I 
Title of 
Invention: ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR 
THE ABOVE-IDENTIFIED APPLICATION. 

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in 
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met 
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee, 
and examination fee are filed with the request or have been already been paid. I understand 
that any required excess claims fees or application size fee must be paid for the application. 

2. I understand that the application may not contain, or be amended to contain, more than four 
independent claims, more than thirty total claims, or any multiple dependent claims, and that 
any request for an extension of time will cause an outstanding Track I request to be dismissed. 

3. The applicable box is checked below: 

I. [?] Original Application {Track One) - Prioritized Examination under§ 1.102{e){1) 

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111 (a). 
This certification and request is being filed with the utility application via EFS-Web. 

---OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111 (a). 

This certification and request is being filed with the plant application in paper. 

ii. An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each 
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is 
filed with the application. 

II. 0 Request for Continued Examination - Prioritized Examination under§ 1.102{e){2) 

i. A request for continued examination has been filed with, or prior to, this form. 
ii. If the application is a utility application, this certification and request is being filed via EFS-Web. 
iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111 (a), or is 

a national stage entry under 35 U.S.C. 371. 
iv. This certification and request is being filed prior to the mailing of a first Office action responsive 

to the request for continued examination. 
v. No prior request for continued examination has been granted prioritized examination status 

under 37 CFR 1.102(e)(2). 

Signature/Timothy J. Maier/ Date2Q22-12-Q7 

~p~~~Typed) Timothy J. Maier Practitioner 51 986 
Registration Number ' 

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. 
Submit multiole forms if more than one sianature is reauired. * 

□ *Total of forms are submitted. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of 
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) 
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the 
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or 
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or abandonment of the 
application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from 
the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority of 
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record 
was filed in an application which became abandoned or in which the proceedings were terminated and which 
application is referenced by either a published application, an application open to public inspection or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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, 
PTO/AIA/15 (10-17) 

Approved for use through 11/30/2020. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

UTILITY Attorney Docket No. 14850089COC 

PATENT APPLICATION First Named Inventor Kefei WANG 

"\ 

TRANSMITTAL Title ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Priority Mail Express® 
\... (Only for new nonprovisional applications under 37 CFR 1.53(b)) Label No. 

APPLICATION ELEMENTS Commissioner for Patents 

See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: P.O. Box 1450 
Alexandria, VA 22313-1450 

1. □ Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS 
(PTO/SB/17 or equivalent) 

2. □ Applicant asserts small entity status. 10. D Assignment Papers 

See 37 CFR 1.27 (cover sheet & document(s)) 

3. □ Applicant certifies micro entity status. See 37 CFR 1.29. 
Name of Assignee 

Applicant must attach form PTO/SB/15A or B or equivalent. 

4.0 Specification [Total Pages 55 l 11.D 37 CFR 3.73(c) Statement 0 Power of Attorney 
Both the claims and abstract must start on a new page. (when there is an assignee) 
(See MPEP § 608.0l{a)for information on the preferred arrangement) 12. □ English Translation Document 

5.0 Drawing(s) (35 U.S.C. 113) [Total Sheets 3 l (if applicable) 

6. Inventor's Oath or Declaration [Total Pages 4 l 13.0 Information Disclosure Statement 
(including substitute statements under 37 CFR 1. 64 and assignments (PTO/SB/08 or PT0-1449) 
serving as an oath or declaration under 37 CFR 1. 63(e)) 

D Copies of citations attached 
a. D Newly executed (original or copy) 14. □ Preliminary Amendment 
b. 0 A copy from a prior application (37 CFR 1.63(d)) 15. □ Return Receipt Postcard 

7.0 Application Data Sheet * See note below. (MPEP § 503) (Should be specifically itemized) 
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 16. □ Certified Copy of Priority Document(s) 

8. CD-ROM or CD-R (if foreign priority is claimed) 
in duplicate, large table, or Computer Program (Appendix) 17. □ Nonpublication Request 

□ Landscape Table on CD Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 

9. Nucleotide and/or Amino Acid Sequence Submission 
or equivalent. 

(if applicable, items a. - c. are required) 18.0 Other: IDS Statement 

a. D Computer Readable Form (CRF) 
TrackOne Request 

b. D Specification Sequence Listing on: 

i. D CD-ROM or CD-R (2 copies); or 

ii.D Paper 

c. D Statements verifying identity of above copies 

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS). 

(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an 

assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary 

interest in the matter. See 37 CFR 1.46(b). 

19. CORRESPONDENCE ADDRESS 

0 The address associated with Customer Number: 62008 OR □ Correspondence address below 

Name 

Address 

City I State I I Zip Code 

Country I Telephone I I Email 

Signature /Timothy J. Maier/ Date 2022-12-07 
Name Timothy J. Maier Registration No. 

51986 (Print/Type) ( Atta rn ey /Agent) 

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount ohime you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination 
of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of 
records may be disclosed to the Department of Justice to determine whether disclosure of these 
records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in 
the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be 
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this 
system of records may be disclosed, as a routine use, to the International Bureau of the World 
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that 
agency's responsibility to recommend improvements in records management practices and programs, 
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the 
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine 
use, to the public if the record was filed in an application which became abandoned or in which the 
proceedings were terminated and which application is referenced by either a published application, an 
application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

First Named Inventor/Applicant Name: Kefei WANG 

Filer: Timothy Joseph Maier/Yuko Yokoyama 

Attorney Docket Number: 14850089COC 

Filed as Large Entity 

Filing Fees for Track I Prioritized Examination - Nonprovisional Application under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY APPLICATION FILING 1011 1 320 320 

UTILITY SEARCH FEE 1111 1 700 700 

UTILITY EXAMINATION FEE 1311 1 800 800 

REQUEST FOR PRIORITIZED EXAMINATION 1817 1 4200 4200 

Pages: 

Claims: 

CLAIMS IN EXCESS OF 20 1202 10 100 1000 

Miscellaneous-Filing: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0 

PROCESSING FEE, EXCEPT PROV. APPLS. 1830 1 140 140 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 7160 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 360 of 449



Electronic Acknowledgement Receipt 

EFSID: 47161381 

Application Number: 18076882 

International Application Number: 

Confirmation Number: 9491 

Title of Invention: ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

First Named Inventor/Applicant Name: Kefei WANG 

Customer Number: 62008 

Filer: Timothy Joseph Maier/Yuko Yokoyama 

Filer Authorized By: Timothy Joseph Maier 

Attorney Docket Number: 14850089COC 

Receipt Date: 07-DEC-2022 

Filing Date: 

Time Stamp: 16:11:47 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $7160 

RAM confirmation Number E2022B7G12314212 

Deposit Account 505976 

Authorized User Yuko Yokoyama 

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

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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37 CFR 1.19 (Document supply fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

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

2226484 

1 Application Data Sheet ADS.pdf no 10 
46e3 6ae9071 fdd bf912eed 09ecee 3e4d2af6 

a565 

Warnings: 

Information: 

1193876 

2 Oath or Declaration filed Declarations.pdf no 4 
0b40b61 c4c41 bdde8b448fd99a 19293d04 

cd5f2 

Warnings: 

Information: 

137638 

3 
Drawings-other than black and white 

Drawings.pdf no 3 
line drawings 

Sfe3093222c521124437cb01 0d958db2e83 
798d8 

Warnings: 

Information: 

1265545 

4 
Information Disclosure Statement (IDS) 

IDS.pdf no 9 
Form (SB08) 

ce7cf2d3d88a2c36978a76357149368a01 e 
aa13d 

Warnings: 

Information: 

19871 

5 Transmittal Letter IDS-Statement.pdf no 1 
784d 60ec5 f6df63fbaf648b50d 1 fl 54dc5df7 

917 

Warnings: 

Information: 

243553 

6 Power of Attorney POA.pdf no 2 
c960a506a4a292c41a330e0de2d3470c231 

eda37 

Warnings: 

Information: 
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363297 

7 Specification.pdf yes 55 
a 777 44 97 bb3fbd 2ec2cf2222f785264c920a 

24c5 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 46 

Claims 47 54 

Abstract 55 55 

Warnings: 

Information: 

189958 

8 Track One Request TrackOne_Request.pdf no 2 
e32be1db89ae190acf31 c06a47f9488dd3fb 

7fbd 

Warnings: 

Information: 

295461 

9 Transmittal of New Application Transmittal.pdf no 2 
86929c2abedc39a6b 173b34d681 b2c0b3e 

b1c042 

Warnings: 

Information: 

53353 

10 Fee Worksheet (5B06) fee-info.pdf no 2 
66ef282242983cc2e239d0eb8ccccf9e44fb 

7c3 

Warnings: 

Information: 

Total Files Size (in bytes) 5989036 
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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 Applications 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 Application 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 Application 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. 
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PTO/AIN14 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 14850089COC 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El f<etei I JMANG I El 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City ~ingde, Fujian l1country of Residence i l~N I 

Mailing Address of Inventor: 

Address 1 No. 1, Xingang Road, Zhangwan Town 

Address 2 µiaocheng District 

City I f'Jingde, Fujian I State/Province 11 

Postal Code I r52100 I Countryi I FN 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El J:liao I l,'ENG I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~ingde, Fujian IICountry of Residence i l~N I 

Mailing Address of Inventor: 

Address 1 No. 1, Xingang Road, Zhangwan Town 

Address 2 Uiaocheng District 

City I f'Jingde, Fujian I State/Province 11 

Postal Code I ~52100 I Countryi I ~N 

Inventor b I Remove I 
Legal Name 

EFSWeb2.2.13 
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PTO/AIN14 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

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

Attorney Docket Number 14850089COC 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Prefix Given Name Middle Name Family Name Suffix 

I El l-iangzhen I t<1AO I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~ingde, Fujian IICountry of Residence i l~N I 

Mailing Address of Inventor: 

Address 1 No. 1, Xingang Road, Zhangwan Town 

Address 2 µiaocheng District 

City I f'Jingde, Fujian I State/Province 11 

Postal Code I r52100 I Countryi I FN 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El t'ei I Ji'IU I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~ingde, Fujian IICountry of Residence i l~N I 

Mailing Address of Inventor: 

Address 1 No. 1, Xingang Road, Zhangwan Town 

Address 2 Uiaocheng District 

City I f'Jingde, Fujian I State/Province 11 

Postal Code 1 ~52100 I Countryi I FN 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 32008 

Email Address patent@maierandmaier.com I I Add Email I I Remove Email I 

EFS Web 2.2.13 
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PTO/AIN14 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

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

Attorney Docket Number 14850089COC 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Application Information: 

Title of the Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Attorney Docket Number 14850089COC I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I~ I Suggested Figure for Publication (if any) 11 
Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

Publication Information: 
□ 

□ 

Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

. 

. 

;_ 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number ~2008 
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Attorney Docket Number 14850089COC 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I Continuation of . 17885915 ~022-08-11 

Prior Application Status Patented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

117885915 pontinuation of I· 117064782 ~020-10-07 111522222 ~022-12-06 

Prior Application Status !='atented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

117064959 pontinuation of El 116211853 ~018-12-06 110833363 ~020-11-10 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDXi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

~01811108529.X J:;N ~018-09-21 9ED1 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 
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Application Number 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Application Number 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Attorney Docket Number 14850089COC 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

Person to whom the inventor is obligated to assign. I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I ~INGDE AMPEREX TECHNOLOGY LIMITED 

Mailing Address Information For Applicant: 

Address 1 No. 1, Xingang Road, Zhangwan Town 

Address 2 Uiaocheng District 

City Ningde, Fujian State/Province 

Country I J:;N Postal Code 352100 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Attorney Docket Number 14850089COC 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Assignee 11 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. ~ 
Organization Name I ~INGDE AMPEREX TECHNOLOGY LIMITED 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 No. 1, Xingang Road, Zhangwan Town 

Address 2 Jiaocheng District 

City Ningde, Fujian I I State/Province 

Countryi I ~N Postal Code 352100 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
I Add I selecting the Add button. 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature VTimothy J_ Maier/ Date (YYYY-MM-DD) ~022-12-07 

First Name ~imothy I Last Name I r,iaier Registration Number ~1986 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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Attorney Docket Number 14850089COC 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent 
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information 
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S. 
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of 
the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy 
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of 
Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative 
tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3 A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom 
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform 
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use, 
to the International Bureau of the World Intellectual Property Organization, pursuant to the PatentCooperationTreaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181) 
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an 
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of 
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 
aware of a violation or potential violation of law or regulation. 
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ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

CROSS REFERENCE TO THE RELATED APPLICATIONS 

The present application is a continuation application of US Application 

17/885,915, which is a continuation application of US Application 

5 17/064,782, and 17 /064,782 is a continuation application of US Application 

16/211,853, where 16/211,853 claims the benefit of priority from China 

Patent Application No. 201811108529.X, filed on 21 September 2018, the 

disclosure of which is hereby incorporated by reference in its entirety. 

10 Technical Field 

The present disclosure relates to the technical field of energy storage 

technologies, in particular to an electrolyte and an electrochemical device 

containing the electrolyte. 

Background 

15 With the rapid development of electronic devices and electric vehicles, 

the requirement for high capacity electrochemical devices has grown. In 

order to increase capacity density of electrochemical devices, there is a need 

for effective methods to develop high-voltage electrochemical devices. 

At present, electrochemical devices with a working voltage above 4.4V 

20 have become a hot research area in many research institutes and enterprises. 

However, at high voltages, the oxidation activity of the positive electrode 

material increases, and the stability decreases, which makes the electrolyte 

decompose on the surface of the positive electrode easily or cause 

deterioration of the battery material, resulting in a decrease in battery 

25 capacity. In order to solve the above problems, it is definitely necessary to 

provide an improved electrochemical device. 

SUMMARY 

An embodiment of the present application provides an electrolyte and 
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an electrochemical device containing the electrolyte, wherein the electrolyte 

comprises a compound comprising two cyano groups (herein also referred 

to as "a dinitrile compound"), a compound comprising three cyano groups 

(herein also referred to as "a trinitrile compound"), and propyl propionate. 

5 The dinitrile compound can form a protective film on the cathode of the 

electrochemical device, so as to inhibit the decomposition of the solvent in 

the electrochemical device. However, since the protective film itself is 

decomposed on the surface of the cathode at a high potential, the effect of 

inhibiting decomposition of the solvent cannot be sustained for a long time. 

10 The present inventors unexpectedly found that by using a mixture of a 

dinitrile compound, a trinitrile compound and propyl propionate, a firm 

protective film which is not easily decomposed on the surface of the cathode 

at a high potential can be formed. The electrolyte according to the 

embodiment of the present application can effectively inhibit the increase in 

15 DC internal resistance of the electrochemical device. 

In an embodiment, the present application provides an electrolyte. The 

electrolyte comprises a dinitrile compound, a trinitrile compound, and propyl 

propionate, wherein, based on the total weight of the electrolyte, the weight 

percentage (X) of the dinitrile compound and the weight percentage (Y) of 

20 the trinitrile compound based on the total weight of the electrolyte solution 

meet the conditions represented by Formula (1) and Formula (2): 

about 2 wt% :S (X+ Y) :S about 11 wt% ... (l); and 

about 0.1 :S (X/Y) :S about 8 (2). 

According to an embodiment of the present application, the weight 

25 percentage (Y) of the trinitrile compound and the weight percentage (Z) of 

the propyl propionate based on the total weight of the electrolyte meet the 

condition represented by Formula (3): 

about 0.01 :S (Y/Z) :S about 0.3 (3). 

According to an embodiment of the present application, the weight 

30 percentage of the dinitrile compound is X, and Xis about 0.01-10 wt%; the 

2 
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weight percentage of the trinitrile compound is Y, and Y is about 0.01-10 

wt%; and the weight percentage of the propyl propionate is Z, and Z is about 

5-50 wt%. The electrolyte according to the embodiments of the present 

application can effectively inhibit the increase in DC internal resistance of 

5 the electrochemical device, thereby achieving a better effect. 

According to an embodiment of the present application, the electrolyte 

further comprises a fluoroether, wherein based on the total weight of the 

electrolyte, the content of fluoroether is about 0.01-10 wt%. The fluoroether 

can form a better protective film with the trinitrile compound, thereby 

10 improving the DC internal resistance and the storage performance of the 

electrochemical device. 

According to an embodiment of the present application, the electrolyte 

further comprises a cyclic phosphonic anhydride, wherein, based on the total 

weight of the electrolyte, the content of the cyclic phosphonic anhydride is 

15 about 0.01-10 wt%. The addition of the cyclic phosphonic anhydride can 

further inhibit the increase in DC internal resistance during the cycle. 

According to an embodiment of the present application, the electrolyte 

further comprises one selected from the group consisting of: a cyclic 

carbonate ester having a carbon-carbon double bond, a fluorinated chain 

20 carbonate ester, a fluorinated cyclic carbonate ester, a compound having a 

sulfur-oxygen double bond, and any combination thereof. These compounds 

can form a firm protective film which is not easily to be decomposed at the 

electrode interface with the dinitrile compound, the trinitrile compound and 

propyl propionate, thereby further inhibiting the side reactions in the 

25 electrochemical device and reducing the voltage drop during storage of the 

electrochemical device, so as to improve the long-term storage performance 

and reliability of the electrochemical device. 

In another embodiment, the present application provides an 

electrochemical device and an electronic device using the electrochemical 

30 device. The electrochemical device comprises electrodes and an electrolyte 

which is any of the electrolyte described above. 
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According to an embodiment of the present application, the electrode 

includes a current collector and a coating on the current collector. The 

coating includes a single-sided coating, a double-sided coating, or a 

combination thereof. The single-sided coating is a coating formed by 

5 applying a slurry on one surface of the current collector. The double-sided 

coating is a coating formed by applying a slurry on two surfaces of the 

current collector. The electrode with the single-sided coating has an 

electrode compaction density D 1, and the electrode with the double-sided 

coating has an electrode compaction density D2, wherein DI and D2 meet 

10 the following relationship: about 0.8 :S D1/D2 :S about 1.2. 

According to an embodiment of the present application, the electrode s 

include a cathode and an anode In some embodiments, when the electrode is 

an cathode, about 3.5 g/cm3 :S D2 :S about 4.3 g/cm3
. In some other 

embodiments, when the electrode is an anode , about 1.2 g/cm3 :S D2 :S 1.8 

15 g/cm3
. 

In the electrochemical device according to the embodiments of the 

present application, when the electrolyte of the electrochemical device 

comprises a compound comprising two cyano groups, a compound 

comprising three cyano groups, and propyl propionate, and the electrode 

20 compaction densities meet the above relationships, the electrode can have 

good electrical conductivity, the effects of the cathode and anode active 

materials are well exerted, which is important to controlling the expansion 

of electrochemical devices. Therefore, the electrochemical device according 

to the embodiments of the present application achieves high capacity density 

25 and has excellent cycle and storage performances. 

In another embodiment, the present application provides an electronic 

device including the electrochemical device. 

Additional aspects and advantages of the embodiments of the present 

application will be partially described, illustrated or explained by way of 

30 examples in the description as follows. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described according to the appended drawings in 

which: 

The drawings needed for describing the embodiments of the present 

5 application or the prior art will be briefly described below to facilitate the 

description of the embodiments of the present application. Obviously, the 

drawings in the following description are only a portion of the embodiments 

of the present application. For those skilled in the art, the drawings of other 

embodiments can be obtained according to the structures illustrated in the 

10 drawings without creative efforts. 

Fig. IA shows the DC internal resistances of fresh batteries of Examples 

Sl-1 and Sl-2 of the present application and Comparative Example Dl-1 at 

different charge states (10% SOC, 20% SOC, and 70% SOC). 

Fig. IB shows the DC internal resistances of batteries of Examples S 1-

15 I and Sl-2 of the present application and Comparative Example Dl-1 at 

different charge states (10% SOC, 20% SOC, and 70% SOC) after 200 

cycles of charge and discharge. 

Fig. IC shows the DC internal resistances of batteries of Examples S 1-

1 and Sl-2 of the present application and Comparative Example Dl-1 at 

20 different charge states (10% SOC, 20% SOC, and 70% SOC) after 400 

cycles of charge and discharge. 

Fig. 2 is a view schematically showing the structure of an electrode A 

with a single-sided coating of the present application. 

Fig. 3 is a view schematically showing the structure of an electrode B 

25 with a double-sided coating of the present application. 

Fig. 4 is a view schematically showing the structure of an electrode C 

with a single-sided coating and a double-sided coating of the present 

application. 
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DETAILED DESCRIPTION 

Embodiments of the present application will be described in detail 

below. Throughout the specification of the present application, the same or 

similar components and components having the same or similar functions 

5 are denoted by similar reference numerals. The embodiments described 

herein with respect to the figures are explanatory, and illustrative, and are 

provided to facilitate the basic understanding of the application. The 

embodiments of the present application should not be interpreted as 

limitations to the present application. Unless otherwise expressly indicated, 

10 the following terms used herein have the meanings indicated below. 

As used herein, the term "about" is used to describe and depict minor 

variations. When used in connection with an event or circumstance, the term 

may refer to an example in which the event or circumstance occurs precisely, 

and an example in which the event or circumstance occurs approximately. 

15 For example, when used in connection with a value, the term may refer to a 

range of variation less than or equal to ±10% of the stated value, such as less 

than or equal to ±5%, less than or equal to ±4%, less than or equal to ±3%, 

less than or equal to ±2%, less than or equal to ±1 %, less than or equal to 

±0.5%, less than or equal to ±0.1 %, or less than or equal to ±0.05%. In 

20 addition, amounts, ratios, and other values are sometimes presented in a 

range format in this application. It is to be understood that such a range 

format is provided for convenience and simplicity, and should be understood 

flexibly to include not only the numerical values that are explicitly defined 

in the range, but also all the individual values or sub-ranges that are included 

25 in the range, as if each value and sub-range are explicitly specified. 

As used herein, "hydrocarbyl" covers alkyl, alkenyl, and alkynyl 

groups. For example, the hydrocarbyl may be a straight-chain hydrocarbon 

structure having 1 to 20 carbon atoms. The hydrocarbon group also may be 

a branched or cyclic hydrocarbon structure having 3 to 20 carbon atoms. 

30 When a hydrocarbon group having a specific number of carbon atoms is 

defined, it may cover all geometric isomers having the carbon number. The 

hydrocarbon group herein may also be a hydrocarbon group having 1 to 15 
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carbon atoms, a hydrocarbon group having 1 to 10 carbon atoms, a 

hydrocarbon group having 1 to 5 carbon atoms, a hydrocarbon group having 

5 to 20 carbon atoms, a hydrocarbon group having 5 to 15 carbon atoms or 

a hydrocarbon group having 5 to 10 carbon atoms. Additionally, the 

5 hydrocarbon group may be optionally substituted. For example, the 

hydrocarbon group may be substituted by halo including fluorine, chlorine, 

bromine, and iodine, an alkyl group, an aryl group or a heteroaryl group. 

As used herein, the "alkyl group" may be a linear saturated hydrocarbon 

structure having 1 to 20 carbon atoms. The alkyl group also may be a 

10 branched or cyclic hydrocarbon structure having 3 to 20 carbon atoms. For 

example, the alkyl group may be an alkyl group having 1-20 carbon atoms, 

an alkyl group having 1-10 carbon atoms, an alkyl group having 1-5 carbon 

atoms, an alkyl group having 5-20 carbon atoms, an alkyl group having 5-

15 carbon atoms, or alkyl group having 5-10 carbon atoms. When an alkyl 

15 group having a specific number of carbon atoms is defined, it may cover all 

geometric isomers having the carbon number. Therefore, for example, 

"butyl" means n-butyl, sec-butyl, isobutyl, tert-butyl and cyclobutyl; and 

"propyl" includes n-propyl, isopropyl and cyclopropyl. Examples of the 

alkyl group include, but are not limited to, methyl, ethyl, n-propyl, isopropyl, 

20 cyclopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, cyclobutyl, n-pentyl, 

isoamyl, neopentyl, cyclopentyl, methylcyclopentyl, ethylcyclopentyl, n­

hexyl, isohexyl, cyclohexyl, n-heptyl, octyl, cyclopropyl, cyclobutyl, 

norbornanyl and so on. Additionally, the alkyl group may be optionally 

substituted. 

25 As used herein, the term "alkylene group" means a linear or branched 

divalent saturated hydrocarbon group. For example, the alkylene group may 

be an alkylene group having 1-20 carbon atoms, an alkylene group having 

1-15 carbon atoms, an alky lene group having 1-10 carbon atoms, an alky lene 

group having 1-5 carbon atoms, an alkylene group having 5-20 carbon 

30 atoms, an alkylene group having 5-15 carbon atoms, or alkylene group 

having 5-10 carbon atoms. Representative alkylene group includes (for 

example) methylene, ethane-1,2-diyl ("ethylene"), propane-1,2-diyl, 
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propane-1,3-diyl, butane-1,4-diyl, pentane-1,5-diyl and the like. 

Additionally, the alkylene group may be optionally substituted. 

As used herein, the term "alkenylene group" covers both linear and 

branched alkenylene groups. When an alkenylene group having a specific 

5 number of carbon atoms is defined, it may cover all geometric isomers 

having the carbon number. For example, the alkenylene group may be an 

alkenylene group having 2-20 carbon atoms, an alkenylene group having 2-

15 carbon atoms, an alkenylene group having 2-10 carbon atoms, an 

alkenylene group having 2-5 carbon atoms, an alkenylene group having 5-

10 20 carbon atoms, an alkenylene group having 5-15 carbon atoms, or 

alkenylene group having 5-10 carbon atoms. Representative alkenylene 

group includes (for example) ethenylene, propenylene, butenylene and the 

like. Additionally, the alkenylene group may be optionally substituted. 

As used herein, the term "aryl" encompasses both monocyclic and 

15 polycyclic systems. A polycyclic ring may have two or more rings in which 

two carbons are shared by two adjacent rings (where the rings are "fused"), 

in which at least one of the rings is aromatic and other rings may be for 

example, a cycloalkyl group, a cycloalkenyl group, an aryl group, a 

heterocyclyl group and/or a heteroaryl group. For example, the aryl group 

20 may be a C6-Cso aryl group, a C6-C4o aryl group, a C6-C3o aryl group, a C6-

C20 aryl group, or a C6-C10 aryl group. Representative aryl group includes 

(for example) phenyl, methylphenyl, propylphenyl, isopropylphenyl, benzyl 

and naphthalen-1-yl, naphthalen-2-yl and the like. Additionally, the aryl 

group may be optionally substituted. 

25 As used herein, the term "heteroaryl group" covers a monocyclic 

heteroaromatic group which may include one to three heteroatoms, for 

example, pyrrole, furan, thiophene, imidazole, oxazole, thiazole, triazole, 

pyrazole, pyridine, pyrazine, pyrimidine, and the like. The term heteroaryl 

group also includes a polycyclic heteroaromatic system having two or more 

30 rings in which two atoms are shared by two adjacent rings (where the ring is 

"fused"), in which at least one of the rings is a heteroaryl group, and other 

rings may be a cycloalkyl group, a cycloalkenyl group, an aryl group, a 
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heterocyclyl group and/or a heteroaryl group. The heteroatom in the 

heteroaryl group may be for example 0, S, N, Se, and so on. For example, 

the heteroaryl group may be a C2-Cso heteroaryl group, a C2-C40 heteroaryl 

group, a C2-C30 heteroaryl group, a C2-C20 heteroaryl group, or a C2-C10 

5 heteroaryl group. Additionally, the aryl group may be optionally substituted. 

When the above substituents are substituted, the substituent is selected 

from the group consisting of halogen, an alkyl group, a cycloalkyl group, an 

alkenyl group, an aryl group, and a heteroaryl group. 

As used herein, the content of each component is obtained based on the 

10 total weight of the electrolyte. 

I. Electrolyte 

An embodiment of the present application provides an electrolyte, 

which comprises an electrolyte and a solvent in which the electrolyte is 

dissolved. It is one of the main characteristics of the electrolyte of the present 

15 application that the electrolyte comprises a dinitrile compound, a trinitrile 

compound, and propyl propionate, wherein, based on the total weight of the 

electrolyte, the weight percentage of the is X and the weight percentage of 

the trinitrile compound is Y, and X and Y meet the conditions represented 

by Formula (1) and Formula (2): 

20 about 2 wt% :S (X+ Y) :S about 11 wt% ... (I); and 

about 0.1 :S (X/Y) :S about 8 ... (2). 

In some embodiments, X and Y meet about 2 wt% :S (X+ Y) :S about 8 

wt% and about 0.1 :S (X/Y) :S about 6 simultaneously. In some embodiments, 

X and Y meet about 3 wt% :S (X+ Y) :S 6 wt% and about 0.2 :S (X/Y) :S about 

25 5 simultaneously. In some embodiments, X and Y meet about 4 wt% :S 

(X+ Y) :S about 5 wt% and about 0.3 :S (X/Y) :S about 4 simultaneously. In 

some embodiments, X and Y meet about 2 wt% :S (X+ Y) :S about 5 wt% and 

about 0.1 :S (X/Y) :S about 1 simultaneously. 

In some embodiments, based on the total weight of the electrolyte, the 

9 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 402 of 449



14850089COC 

weight percentage of the trinitrile compound is Y and the weight percentage 

of the propyl propionate is Z, and Y and Z meet the condition represented by 

Formula (3): 

about 0.01 "::: (Y/Z) "::: about 0.3 ... (3). 

5 In some embodiments, Y and Z meet about 0.01 "::: (Y/Z) "::: about 0.2. In 

some embodiments, Y and Z meet about 0.02 "::: (Y/Z) "::: about 0.1. 

In some embodiments, the weight percentage of the dinitrile compound 

is about 0.01-10 wt%. In some embodiments, the weight percentage of the 

dinitrile compound is not less than about 0.01 wt%, not less than about 0.1 

10 wt%, not less than about 0.3 wt%, or not less than about 0.5 wt%. In some 

embodiments, the weight percentage of the dinitrile compound is not greater 

than about 10 wt%, not greater than about 8 wt%, or not greater than about 

6wt%. 

In some embodiments, the weight percentage of the trinitrile compound 

15 is about 0.01-10 wt%. In some embodiments, the weight percentage of the 

trinitrile compound is not less than about 0.01 wt%, not less than about 0.1 

wt%, not less than about 0.3 wt%, or not less than about 0.5 wt%. In some 

embodiments, the weight percentage of the trinitrile compound is not greater 

than about 10 wt%, not greater than about 8 wt%, not greater than about 5 

20 wt%, not greater than about 4 wt%, or not greater than about 3 wt%. 

In some embodiments, the weight percentage of the propyl propionate 

is about 5-50wt%. In some embodiments, the weight percentage (Z) of the 

propyl propionate is about 5-40 wt%, about 10-40 wt%, about 10-30 wt%, 

about 20-50 wt%, about 20-40 wt%, about 20-30 wt%, or about 25-30 wt%. 

25 Compound comprising two cyano groups (Dinitrile compound) 

In some embodiments, the dinitrile compound according to the present 

application includes a compound of Formula [ 4] or [ 5]: 

10 
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or a combination thereof, 

wherein in Formula [4] or [5], R1, R2, R3 and R4 are each independently 

an alkylene having 1-20 carbon atoms, for example, an alkylene group 

5 having 1-15 carbon atoms, an alkylene group having 1-10 carbon atoms, an 

alkylene group having 1-5 carbon atoms, an alkylene group having 5-10 

carbon atoms, an alkylene group having 5-20 carbon atoms, an alkylene 

group having 5-15 carbon atoms, an alkenylene group having 2-20 carbon 

atoms, an alkenylene group having 2-15 carbon atoms, an alkenylene group 

10 having 2-10 carbon atoms, an alkenylene group having 2-5 carbon atoms, an 

alkenylene group having 5-20 carbon atoms, an alkenylene group having 5-

15 carbon atoms, or an alkenylene group having 5-10 carbon atoms, and n is 

an integer from Oto 5. 

In some embodiments, the dinitrile compound according to the present 

15 application is a compound of Formula [4] or [5]. 

In some embodiments, the dinitrile compound of the present application 

includes, but is not limited to, butanedinitrile, glutaronitrile, adiponitrile, 

1,5-dicyanopentane, 1,6-dicyanohexane, 1, 7-dicyanoheptane, 1,8-

dicyanooctane, 1,9-dicyanononane, 1,10-dicyanodecane, 1,12-

20 dicyanododecane, tetramethylbutanedinitrile, 2-methylglutaronitrile, 2,4-

dimethylglutaronitrile, 2,2,4,4-tetramethylglutaronitrile, 1,4-

dicyanopentane, 2,6-dicyanoheptane, 2, 7-dicyanooctane, 2,8-

dicyanononane, 1,6-dicyanodecane, 1,2-dicyanobenzene, 1,3-

dicyanobenzene, 1,4-dicyanobenzene, 3,5-dioxa-pimelonitrile, 1,4-

25 bis(cyanoethoxy)butane, ethylene glycol bis(2-cyanoethyl)ether, diethylene 

glycol bis(2-cyanoethyl)ether, triethylene glycol bis(2-cyanoethyl)ether, 

tetraethylene glycol bis(2-cyanoethyl)ether, 3,6,9, 12, 15, 18-

hexaoxaeicosanoic dinitrile, 1,3-bis(2-cyanoethoxy)propane, 1,4-bis(2-

cyanoethoxy )butane, 1,5-bis(2-cyanoethoxy )pentane, ethylene glycol bis( 4-

30 cyanobu ty I )ether, 1,4-dicyano-2-butene, 1, 4-dicyano-2-methy 1-2-butene, 

1,4-dicyano-2-ethyl-2-butene, 1,4-dicyano-2,3-dimethyl-2-butene, 1,4-
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dicyano-2,3-diethyl-2-butene, 1,6-dicyano-3-hexene, 1,6-dicyano-2-

methy l-3-hexene, or 1,6-dicyano-2-methyl-5-methyl-3-hexene. The dinitrile 

compounds may be used alone or in combination of two or more thereof. 

Compound comprising three cyano groups (Trinitrile compound) 

5 In some embodiments, the trinitrile compound according to the present 

application includes a compound of Formula [ 6] or [7]: 

or a combination thereof, 

10 wherein in Formula [6], x, y, and z represents an integer from Oto 5 and 

x, y, and z are not Oat the same time; and 

in Formula [7], Rs may be hydrogen or an alkyl group having 1-20 

carbon atoms, for example, an alkyl group having 1-10 carbon atoms, an 

alkyl group having 1-5 carbon atoms, an alkyl group having 5-20 carbon 

15 atoms, an alkyl group having 5-15 carbon atoms, or an alkyl group having 

5-10 carbon atoms; R6, R1, and Rs each independently may be an alkylene 

group having 1-20 carbon atoms, for example, an alkylene group having 1-

15 carbon atoms, an alkylene group having 1-10 carbon atoms, an alkylene 

group having 1-5 carbon atoms, an alkylene group having 5-20 carbon 

20 atoms, an alkylene group having 5-15 carbon atoms, or an alkylene group 

having 5-10 carbon atoms; and X4, Xs and X6 each independently may be -

R9-CN, wherein R9 may be an alkylene group having 1-20 carbon atoms, for 

example, an alkylene group having 1-15 carbon atoms, an alkylene group 

having 1-10 carbon atoms, an alkylene group having 1-5 carbon atoms, an 

25 alkylene group having 5-20 carbon atoms, an alkylene group having 5-15 

12 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 405 of 449



14850089COC 

carbon atoms, or an alkylene group having 5-10 carbon atoms. 

In some embodiments, the trinitrile compound according to the present 

application is a compound of Formula [6] or [7]. 

In some embodiments, the trinitrile compound of the present application 

5 includes, but is not limited to, 1,3,5-pentanetricarbonitrile , 1,2,3-

propanetrinitrile, 1,3,6-hexanetricarbonitrile , 1,2,6-hexanetricarbonitrile , 

1,2,3-tris(2-cyanoethoxy)propane, 1,2,4-tris(2-cyanoethoxy)butane, 1, 1, 1-

tris( cyanoethoxymethylene )ethane 1, 1, 1-

tris( cyanoethoxymethylene )propane, 3-methyl-1,3,5-

10 tris( cyanoethoxy )pentane, 1,2, 7-tris( cyanoethoxy)heptane, 1,2,6-

tris( cyanoethoxy )hexane, or 1,2,5-tris( cyanoethoxy)pentane. The trinitrile 

compounds may be used alone or in combination of two or more thereof. 

Fluoroether compound 

In some embodiments, the fluoroether compound of the present 

15 application includes at least one of the compounds of Formula [8], Formula 

[9], Formula [10], or Formula [11]: 

Rfl-O - Rf2 [8]; 

Rfl-O- R [9]; 

Rfl-O-(R' -O)n- Rf2 [10]; and 

20 Rfl-O-(R' -O)n- R [11], 

where in Formulae [8], [9], [10], and [11], Rfl and Rf2 are each 

independently a linear or branched C1 to C12 fluoroalkyl group at least one 

hydrogen atom of which is replaced with fluorine, R is a linear or branched 

C1 to C12 alkyl group, and R' is a linear or branched C1 to Cs alkylene group, 

25 and n is an integer from 1 to 5. 

In some embodiments, the fluoroether compound of the present 

application is a compound of Formula [8], Formula [9], Formula [10], or 

Formula [11]. 
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In some embodiments, Rfl or Rf2 is each independently a fluoroalkyl 

group selected from the group consisting of HCF2-, CF3-, HCF2CF2-, 

CH3CF2-, CF3CH2-, CF3CF2-, (CF3)2CH-, HCF2CF2CH2-, CF3CH2CH2-, 

HCF2CF2CF2CH2-, HCF2CF2CF2CF2CH2-, CF3CF2CH2-, CF3CFHCF2CH2-, 

s HCF2CF(CF3)CH2-, and CF3CF2CH2CH2-. 

The fluoroether can form a better protective film with the trinitrile 

compound, thereby further improving the DC internal resistance and the 

storage performance of the battery. 

In some embodiments, the fluoroether of the present application 

10 includes, but is not limited to: 

15 

HCF2CF2CH2OCF2CF2H(FEPE), (CF3)2CFCF(CF2CF3)(OCH3) 

(TMMP), CF3CHFCF2CH(CH3)QCF2CHFCF3(TPTP), 

HCF2CF2CH2OCF2CF2CF2CF2H, 

HCF2CF2OCH2CH2OCF2CF2H, 

HCF2CF2CH2OCF2CF2CF2H, 

HCF2CF2OCH2CF3, 

HCF2CF2OCH2CH2CH2OCF2CF2H, 

HCF2CF2OCH2CH2OCF2CF2CF2H, 

HCF2CF2OCH2CH2CH2OCF2CF2CF2H, 

CH3QCH2CH2OCH2CF3, 

CH3QCH2CH(CH3)QCH2CF3, 

CH3QCH2CH2OCH2CH2F, 

CH3QCH2CH(CH3)QCH2CH2F, 

FCH2CH2OCH2CH2OCH2CH2F, 

FCH2CH2OCH2CH(CH3)QCH2CH2F, CF3CH2O(CH2CH2O)2CH2CF3 or 

20 CF3CH2OCH2CH(CH3)QCH2CF3. The fluoroether may be used alone or in 

combination of two or more thereof. 

The structural formulas of FEPE, TMMP, and TPTP are shown below: 

1, l -difluoro-2,2-
difluoroethyl-2' ,2'­

difluoro-3', 3'­
difluoropropyl ether, 

(FEPE) 

2-( trifluoro-2-fluoro-
2-trifluoromethy 1-3-

3-difluoropropoxy )-3-
methoxyperfluoropenta 

difluoro-4-fluoro-5-
ne, 

trifluoropentane. 

(TMMP) 
(TPTP) 

In some embodiments, based on the total weight of the electrolyte, the 
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content of the fluoroether is not less than about 0.01 wt%, not less than about 

0.1 wt%, or not less than about 0.5 wt%. In some embodiments, the content 

of the fluoroether is not greater than about 5wt%, not greater than about 4 

wt%, not greater than about 3wt%, or not greater than about 2 wt%. 

5 Cyclic phosphonic anhydride compound 

In some embodiments, the cyclic phosphonic anhydride according to the 

present application includes one or more of the compounds of Formula [12]: 

wherein in Formula [12], Rio, Ru, and R12 each independently may be 

10 hydrogen; each independently may be an alkyl group having 1-20 carbon 

atoms, for example, an alkyl group having 1-15 carbon atoms, an alkyl group 

having 1-10 carbon atoms, an alkyl group having 1-5 carbon atoms, an alkyl 

group having 5-20 carbon atoms, an alkyl group having 5-15 carbon atoms, 

and an alkyl group having 5-10 carbon atoms; and each independently may 

15 be an aryl group having 6-50 carbon atoms, for example, an aryl group 

having 6-30 carbon atoms, an aryl group having 6-26 carbon atoms, an aryl 

group having 6-20 carbon atoms, an aryl group having 10-50 carbon atoms, 

an aryl group having 10-30 carbon atoms, an aryl group having 10-26 carbon 

atoms, or an aryl group having 10-20 carbon atoms, wherein Rio, Ru, and 

20 R12 may be different from or the same as each other, or any two of them are 

the same. 

In some embodiments, the cyclic phosphonic anhydride compound of 

the present application includes, but is not limited to, compounds of 

following formulae, which may be used alone, or in combination of two or 

25 more thereof: 

15 
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5 
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or 

In some embodiments, based on the total weight of the electrolyte, the 

5 content of the cyclic phosphonic anhydride is not less than about 0.01 wt% 

or not less than about 0.1 wt%. In some embodiments, the content of the 

cyclic phosphonic anhydride is not less than about 0.3 wt% or not less than 

about 0.5 wt%. In some embodiments, the content of the cyclic phosphonic 

anhydride is not greater than about 4 wt% or not greater than about 3wt%. 

1 o Other additives 

The electrolyte of the present application may further comprises one or 

more selected from the group consisting of: a cyclic carbonate ester having 

a carbon-carbon double bond, a fluoro chain carbonate ester, a fluorinated 

cyclic carbonate ester, or a compound having a sulfur-oxygen double bond. 

17 
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In some embodiments, the cyclic carbonate ester having a carbon­

carbon double bond useful in the present application includes, but is not 

limited to: vinylene carbonate, methyl vinylene carbonate, ethyl vinylene 

carbonate, 1,2-dimethyl vinylene carbonate, 1,2-diethyl vinylene carbonate, 

5 fluorovinylene carbonate, and trifluoromethylvinylene carbonate; vinyl 

ethylene carbonate, l-methyl-2-vinylethylene carbonate, l-ethyl-2-

vinylethylene carbonate, l-n-propyl-2-vinylethylene carbonate, l-methyl-2-

vinylethylene carbonate, 1,1-divinylethylene carbonate, and 1,2-

divinylethylene carbonate; and 1,1-dimethyl-2-methylene ethylene 

10 carbonate, and 1,1-diethyl-2-methylene ethylene carbonate. The cyclic 

carbonate ester having a carbon-carbon double bond may be used alone or 

in combination of two or more thereof. 

In some embodiments, based on the total weight of the electrolyte, the 

content of the cyclic carbonate ester having a carbon-carbon double bond is 

15 not less than about 0.01 wt%, not less than about 0.1 wt%, or not less than 

about 0.3 wt%. In some embodiments, the content of the cyclic carbonate 

ester having a carbon-carbon double bond is not less than about 0.5 wt%. In 

some embodiments, the content of the cyclic carbonate ester having a 

carbon-carbon double bond is not greater than about 5 wt%, not greater than 

20 about 3 wt%, or not greater than about I wt%. 

In some embodiments, the fluorinated chain carbonate ester according 

to the present application includes, but is not limited to: fluoromethmetyl 

carbonate, difluoromethmethyl carbonate, trifluoromethmethyl carbonate, 

trifluoroethmethyl carbonate, or bis(trifluoroethyl) carbonate. The 

25 fluorinated chain carbonate ester may be used alone or in combination of 

two or more thereof. 

In some embodiments, based on the total weight of the electrolyte, the 

content of the fluorinated chain carbonate ester is not less than about 

0.0lwt% or not less than about 0.lwt%. In some embodiments, the content 

30 of the fluorinated chain carbonate ester is not less than about 0.3 wt%. In 

some embodiments, the content of the fluorinated chain carbonate ester is 

not less than about 0.5 wt%. In some other embodiments, the content of the 
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fluorinated chain carbonate ester is not greater than about 3 wt% or not 

greater than about 5 wt%. In some other embodiments, the content of the 

fluorinated chain carbonate ester is not greater than about 1 wt%. In some 

embodiments, the fluorinated cyclic carbonate ester according to the present 

5 application includes, but is not limited to, fluoroethylene carbonate, 4,4-

difluoroethylene carbonate, 4,5-difluoroethylene carbonate, 4-fluoro-4-

methylethylene carbonate, 4,5-difluoro-4-methylethylene carbonate, 4-

fluoro-5-methylethylene carbonate, 4,4-difluoro-5-methylethylene 

carbonate, 4-(fluoromethyl)-ethylene carbonate, 4-( difluoromethyl)-

10 ethylene carbonate, 4-(trifluoromethyl)-ethylene carbonate, 4-

(fluoromethyl)-4-fluoroethylene carbonate, 4-(fluoromethyl)-5-

fluoroethylene carbonate, 4-fluoro-4,5-dimethylethylene carbonate, 4,5-

difluoro-4,5-dimethylethylene carbonate, and 4,4-difluoro-5,5-

dimethylethylene carbonate. The fluorinated cyclic carbonate esters may be 

15 used alone or in combination of two or more thereof. 

In some embodiments, the content of the fluorinated cyclic carbonate 

ester is not less than about 0.1 wt% based on the total weight of the 

electrolyte. In some embodiments, the content of the fluoro cyclic carbonate 

ester is not less than about 0.5 wt%. In some embodiments, the content of 

20 the fluorinated cyclic carbonate ester is not less than about 2 wt%. In some 

embodiments, the content of the fluorinated cyclic carbonate ester is not less 

than about 4 wt%. In some embodiments, the content of the fluorinated 

cyclic carbonate ester is not greater than about 15 wt%. In some 

embodiments, the content of the fluorinated cyclic carbonate ester is not 

25 greater than about 10 wt%. In some embodiments, the content of the 

fluorinated cyclic carbonate ester is not greater than about 8 wt%. 

In some embodiments, the compound having a sulfur-oxygen double 

bond according to the present application includes, but is not limited to: a 

cyclic sulfate ester, a chain sulfate ester, a chain sulfonate ester, a cyclic 

30 sulfonate ester, a chain sulfite ester, a cyclic sulfite ester, a chain sulfone, a 

cyclic sulfones, and so on. The compound having a sulfur-oxygen double 

bond may be used alone or in combination of two or more thereof. 
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In some embodiments, based on the total weight of the electrolyte, the 

content of the compound having a sulfur-oxygen double bond is not less than 

about 0.01 wt%,. In some embodiments, the content of the compound having 

a sulfur-oxygen double bond is not less than about 0.1 wt%. In some 

5 embodiments, the content of the compound having a sulfur-oxygen double 

bond is not less than about 0.3 wt%. In some embodiments, the content of 

the compound having a sulfur-oxygen double bond is not less than about 0.5 

wt%. In some other embodiments, the content of the compound having a 

sulfur-oxygen double bond is not greater than about 5 wt%. In some 

10 embodiments, the content of the compound having a sulfur-oxygen double 

bond is not greater than about 4 wt%. In some embodiments, the content of 

the compound having a sulfur-oxygen double bond is not greater than about 

3 wt%. 

In some embodiments, the cyclic sulfate ester according to the present 

15 application includes, but is not limited to: 1,2-ethylene glycol sulfate, 1,2-

propylene glycol sulfate, 1,3-propylene glycol sulfate, 1,2-butylene glycol 

sulfate, 1,3-butylene glycol sulfate, 1,4-butylene glycol sulfate, 1,2-

pentylene glycol sulfate, 1,3-pentylene glycol sulfate, 1,4-pentylene glycol 

sulfate, and 1,5-pentylene glycol sulfate. The cyclic sulfate ester may be used 

20 alone or in combination of two or more thereof. 

In some embodiments, the chain sulfate ester according to the present 

application includes, but is not limited to: a dialkyl sulfate such as dimethyl 

sulfate, methyl ethyl sulfate, and diethyl sulfate. The chain sulfate ester may 

be used alone or in combination of two or more thereof. 

25 In some embodiments, the chain sulfonate ester according to the present 

application includes, but is not limited to: methyl fluorosulfonate, ethyl 

fluorosulfonate, methyl methanesulfonate, ethyl methanesulfonate, butyl 

dimesylate, methyl 2-(methylsulfonyloxy)propionate, ethyl 2-

(methylsulfonyloxy)propionate, methyl methylsulfonyloxyacetate, ethyl 

30 methylsulfonyloxyacetate, phenyl methylsulfonate, and pentafluorophenyl 

methylsulfonate. The chain sulfonate ester may be used alone or in 

combination of two or more thereof. 
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In some embodiments, the cyclic sulfonate ester according to the present 

application includes, but is not limited to: 1,3-propanesultone, l-fluoro-1,3-

propanesultone, 2-fluoro-1,3-propanesultone, 3-fluoro-1,3-propanesultone, 

l-methyl-1,3-propanesultone, 2-methyl-1,3-propanesultone, 3-methyl-l, 3-

5 propanesultone, l-propene-1,3-sultone, 2-propene-1,3-sultone, l-fluoro-l­

propene-1,3-sultone, 2-fluoro-l-propene-1,3-sultone, 3-fluoro-l-propene-

1,3-sultone, l -fluoro-2-propene-1,3-sultone, 2-fluoro-2-propene-1,3-

sultone, 3-fluoro-2-propene-1,3-sultone, l-methyl-l-propene-1,3-sultone, 2-

methyl-l-propene-1,3-sultone, 3-methyl-l-propene-1,3-sultone, l-methyl-

10 2-propene-1,3-sultone, 2-methyl-2-propene-1,3-sultone, 3-methyl-2-

propene-1,3-sultone, I ,4-butane sultone, 1,5-pentane sultone, methylene 

methanedisulfonate, and ethylene methanedisulfonate. The cyclic sulfonate 

ester may be used alone or in combination of two or more thereof. 

In some embodiments, the chain sulfite ester according to the present 

15 application includes, but is not limited to: dimethyl sulfite, methyl ethyl 

sulfite, and diethyl sulfite. The chain sulfite ester may be used alone or in 

combination of two or more thereof. 

In some embodiments, the cyclic sulfite ester according to the present 

application includes, but is not limited to: 1,2-ethylene glycol sulfite, 1,2-

20 propylene glycol sulfite, 1,3-propylene glycol sulfite, 1,2-butylene glycol 

sulfite, 1,3-butylene glycol sulfite, 1,4-butylene glycol sulfite, 1,2-pentylene 

glycol sulfite, 1,3-pentylene glycol sulfite, 1,4-pentylene glycol sulfite, and 

1,5-pentylene glycol sulfite. The cyclic sulfite ester may be used alone or in 

combination of two or more thereof. 

25 In some embodiments, the chain sulfone ester according to the present 

application includes, but is not limited to: a dialkyl sulfone compound such 

as dimethyl sulfone, and diethyl sulfone. 

In some embodiments, the cyclic sulfone according to the present 

application includes, but is not limited to: sulfolane, methyl sulfolane, 4,5-

30 dimethyl sulfolane, and sulfolene. The cyclic sulfone may be used alone or 

in combination of two or more thereof. 
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Electrolyte 

The electrolyte used in the electrolyte according to the embodiments of 

the present application may be an electrolyte known in the prior art, 

including, but not limited to: an inorganic lithium salt, for example LiClQ4, 

5 LiAsF6, LiPF6, LiBF4, LiSbF6, LiSQ3F, and LiN(FSO2)2; a fluorine­

containing orgamc lithium salt, for example LiCF3SQ3, 

LiN(FSO2)(CF3SO2), LiN(CF3SO2)2, LiN(C2FsSO2)2, cyclic lithium 1,3-

hexafluoropropane disulfonimide, cyclic lithium 1,2-tetrafluoroethane 

disulfonimide, LiN(CF3SO2)(C4F9SO2), LiC(CF3SO2)3, LiPF4(CF3)2, 

10 LiPF4(C2Fs)2, LiPF4(CF3SO2)2, LiPF4(C2FsSO2)2, LiBF2(CF3)2, 

LiBF2(C2Fs)2, LiBF2(CF3SO2)2, and LiBF2(C2FsSO2)2; and a lithium salt 

containing a dicarboxylic acid complex, for example, lithium 

bis( ox ala to) borate, lithium difluoro( oxalato )borate, lithium 

tris( oxalato )phosphate, lithium difluorobis( oxalato )phosphate, and 

15 lithiumtetrafluoro( oxalato )phosphate. In addition, the electrolyte may be 

used alone or in combination of two or more thereof. For example, in some 

embodiments, the electrolyte includes a combination of LiPF6 and LiBF4. In 

some embodiments, the electrolyte includes a combination of an inorganic 

lithium salt such as LiPF6 or LiBF4 and a fluorine-containing organic lithium 

20 salt such as LiCF3SQ3, LiN(CF3SO2)2, or LiN(C2FsSO2)2. In some 

embodiments, the concentration of the electrolyte is in the range of about 

0.8-about 3 mol/L, for example, about 0.8-about 2.5 mol/L, about 0.8-about 

2 mol/L, about I-about 2 mol/L, for example, 1 mol/L, 1. 15 mol/L, 1.2 

mol/L, 1.5 mol/L, 2 mol/L or 2.5 mol/L. 

25 Solvent 

The solvent used in the electrolyte according to the embodiments of the 

present application may be any non-aqueous solvent known in the art as a 

solvent for an electrolyte. 

In some embodiments, the non-aqueous solvent useful in the present 

30 application includes, but is not limited to: a cyclic carbonate ester, a chain 

carbonate ester, a cyclic carboxylate ester, a chain carboxylate ester, a cyclic 
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ether, a chain ether, a phosphorus-containing orgamc solvent, a sulfur­

containing organic solvent, an aromatic fluorine-containing solvent or any 

combination thereof. 

In some embodiments, the cyclic carbonate ester according to the 

5 present application generally has 3-6 carbon atoms, and includes, but is not 

limited to: for example, ethylene carbonate, propylene carbonate, butylene 

carbonate, and other cyclic carbonates. 

In some embodiments, the chain carbonate ester according to the present 

application includes, but is not limited to: a chain carbonate ester such as 

10 dimethyl carbonate, ethyl methyl carbonate, diethyl carbonate, methyl n­

propyl carbonate, ethyl n-propyl carbonate, and di-n-propyl carbonate; and 

a fluorinated chain carbonate ester, for example, bis(fluoromethyl) 

carbonate, bis( difluoromethyl) carbonate, bis(trifluoromethyl) carbonate, 

bis(2-fluoroethyl) carbonate, bis(2,2-difluoroethyl) carbonate, bis(2,2,2-

15 trifluoroethyl) carbonate, 2-fluoroethylmethyl carbonate, 2,2-

difluoroethylmethyl carbonate, and 2,2,2-trifluoroethylmethyl carbonate. 

In some embodiments, the cyclic carboxylate ester according to present 

application includes, but is not limited to: y-butyrolactone, y-valerolactone, 

and the like, and a cyclic carboxylate ester some hydrogen atoms of which 

20 are substituted with fluorine. 

In some embodiments, the chain carboxylate ester according to the 

present application includes, but is not limited to: methyl acetate, ethyl 

acetate, propyl acetate, isopropyl acetate, butyl acetate, sec-butyl acetate, 

isobutyl acetate, tert-butyl acetate, methyl propionate, ethyl propionate, 

25 propyl propionate, isopropyl propionate, methyl butyrate, ethyl butyrate, 

propyl butyrate, methyl isobutyrate, ethyl isobutyrate, methyl valerate, ethyl 

valerate, methyl pivalate and ethyl pivalate or the like, and a chain 

carboxylate ester some hydrogen atoms of which are substituted with 

fluorine. The fluorinated chain carboxylate ester includes, but is not limited 

30 to: methyl trifluoroacetate, ethyl trifluoroacetate, propyl trifluoroacetate, 

butyl trifluoroacetate and 2,2,2-trifluoroethyl trifluoroacetate. 
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In some embodiments, the cyclic ether according to the present 

application includes, but is not limited to: tetrahydrofuran, 2-

methy ltetrahydrofuran, 1,3-dioxolane, 2-methy 1-1,3-dioxolane, 4-methy 1-

1,3-dioxolane, 1,3-dioxane, 1,4-dioxane and dimethoxypropane. In some 

5 embodiments, the chain ether according to the present application includes, 

but is not limited to: dimethoxymethane, 1,1-dimethoxyethane, 1,2-

dimethoxyethane, diethoxymethane, 1, 1-diethoxyethane, 1,2-di 

ethoxyethane, ethoxymethoxymethane, 1, 1-ethoxymethoxyethane and 1,2-

ethoxymethoxyethane. 

10 In some embodiments, the phosphorus-containing orgamc solvent 

according to the present application includes, but is not limited to: trimethyl 

phosphate, triethyl phosphate, dimethyl ethyl phosphate, methyl diethyl 

phosphate, ethylene methyl phosphate, ethylene ethyl phosphate, triphenyl 

phosphate, trimethyl phosphite, triethyl phosphite, triphenyl phosphite, 

15 tris(2,2,2-trifluoroethyl) phosphate and tris(2,2,3,3,3-pentafluoropropyl) 

phosphate. 

In some embodiments, the sulfur-containing organic solvent according 

to the present application includes, but is not limited to: sulfolane, 2-

methylsulfolane, 3-methylsulfolane, dimethyl sulfone, diethyl sulfone, ethyl 

20 methyl sulfone, methyl propyl sulfone, dimethyl sulfoxide, methyl 

methanesulfonate, ethyl methanesulfonate, methyl ethanesulfonate, ethyl 

ethanesulfonate, dimethyl sulfate, diethyl sulfate and dibutyl sulfate, as well 

as a sulfur-containing organic solvent some hydrogen atoms of which are 

substituted with fluorine. 

25 In some embodiments, the aromatic fluorine-containing organic solvent 

according to the present application includes, but is not limited to: 

fluorobenzene, difluorobenzene, trifluorobenzene, tetrafluorobenzene, 

pentafluorobenzene, hexafluorobenzene, and trifluoromethylbenzene. 

In some embodiments, the non-aqueous solvent of the present 

30 application may be used alone, or in combination of two or more thereof: 
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II. Electrochemical device 

The electrochemical device of the present invention includes any device 

in which an electrochemical reaction takes place, and specific examples 

include all kinds of primary batteries, secondary batteries, fuel cells, solar 

5 cells, or capacitors. In particular, the electrochemical device is a lithium 

secondary battery including a lithium metal secondary battery, a lithium ion 

secondary battery, a lithium polymer secondary battery or a lithium ion 

polymer secondary battery. In some embodiments, the electrochemical 

device of the present application is an electrochemical device having a 

10 cathode having a cathode active material capable of absorbing and releasing 

metal ions; an anode having a anode active material capable of absorbing 

and releasing metal ions, and characterized by comprising any of the 

electrolytes of the present application. 

15 

Electrolyte 

The electrolyte used in the electrochemical device of the present 

application is any of the aforementioned electrolytes according to the present 

application. Moreover, the electrolyte used in the electrochemical device of 

the present application may include other electrolytes falling within the 

scope of present application. 

20 Anode 

The anode material used in the electrochemical device according to the 

embodiments of the present application can be prepared using materials, 

construction and manufacturing methods well known in the art. For example, 

the anode of the present application can be prepared using the technique 

25 described in US9812739B, the entire contents of which are incorporated 

herein by reference. 

In some embodiments, the anode active material is any substance 

capable of electrochemically absorbing and releasing a metal ion such as 

lithium ion. In some embodiments, the anode active material includes a 

30 carbonaceous material, a silicon-carbon material, an alloy material or a 
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lithium-containing metal composite oxide material. In some embodiments, 

the anode active material includes one or more of those described above. 

In some embodiments, the anode can be formed by adding a binder and 

a solvent to, and if necessary, adding a thickener, a conductive material, a 

5 filler, or the like the anode active material, to prepare a slurry, coating the 

slurry to a current collector, drying, and then pressing. 

In some embodiments, when the anode includes an alloy-based material, 

a thin film layer (anode active material layer) as an anode active material can 

be formed by vapor deposition, sputtering, or plating. 

10 In some embodiments, when the anode includes lithium metal, an anode 

active material layer is formed from, for example, a conductive skeleton of 

twisted spherical shape and metal particles dispersed in the conductive 

skeleton, wherein the conductive skeleton of twisted spherical shape may 

have a porosity of about 5% to about 85%, and a protective layer may be 

15 further disposed on the anode active material layer of lithium metal. 

Cathode 

The cathode material used in the electrochemical device of the present 

application can be prepared using materials, construction and manufacturing 

methods well known in the art. In some embodiments, the cathode of the 

20 present application can be prepared using the technique described in 

US9812739B, the entire contents of which are incorporated herein by 

reference. 

In some embodiments, the cathode active material includes, but is not 

limited to: a sulfide, a phosphate salt compound and a lithium-transition 

25 metal composite oxide. In some embodiments, the cathode active material 

includes a lithium-transition metal compound which has a structure capable 

of removing and intercalating lithium ions. In some embodiments, the 

composition of the lithium-transition metal compound can refer to the 

technical content described in US9812739B. 
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In some embodiments, the cathode is prepared by forming a cathode 

material from a cathode active material layer including a lithium-transition 

metal compound powder and a binder on a current collector. 

In some embodiments, the cathode active material layer can generally 

5 be produced by: dry mixing a cathode material and a binder (and a 

conductive material and a thickener, if necessary) to form flakes, pressing 

the obtained flakes on a cathode current collector or dissolving or dispersing 

the material in a liquid medium to form a slurry, coating the slurry on a 

cathode current collector, and drying. In some embodiments, the material of 

10 the cathode active material layer includes any material known in the art. In 

some embodiments, the cathode active material layer includes materials 

described in US9812739B. 

Electrode compaction density 

The electrochemical device of the present application compnses a 

15 cathode and an anode, a separator and an electrolyte. The electrode includes 

a current collector and a coating on the current collector. The coating 

includes a single-sided coating, a double-sided coating, or a combination 

thereof. The single-sided coating is a coating formed by applying a slurry on 

one surface of the current collector. The double-sided coating is a coating 

20 formed by applying a slurry on two opposite surfaces of the current collector. 

25 

In some embodiments, as shown in Fig. 2, an electrode A includes a 

current collector 1 and a coating 2 on the current collector 1. As shown in 

Fig. 2, the coating 2 is only present on one surface of the current collector, 

and such coating is a single-sided coating. 

In some embodiments, as shown in Fig. 3, an electrode B includes a 

current collector 1 and a coating 2 on the current collector. As shown in Fig. 

3, the coating 2 is present on two opposite surfaces of the current collector, 

and such coating is a double-sided coating. 

In some embodiments, as shown by an electrode C in Fig. 4, one surface 

30 of a portion of a current collector 1 is coated with a slurry to form a coating 
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2 and the two opposite surfaces of the other portion of the current collector 

1 are coated with a slurry to form a coating 2. Such coating includes both a 

single-sided coating and a double-sided coating. 

In a wound electrochemical device, the cathode and the anode are 

5 usually each formed by winding an elongated electrode, so that both a single­

sided coating and a double-sided coating are present on the elongated 

electrode. In a laminated electrochemical device, the cathode and the anode 

are usually formed by laminating -shaped electrode s, and there is only a 

single-sided coating or a double-sided coating on the same electrode. In an 

10 electrochemical device in which the wound and laminated electrode s are 

assembled in combination, the cathode and anode generally comprise an 

elongated electrode having both a single-sided coating and a double-sided 

coating, and a -shaped electrode having only a single-sided coating or a 

double-sided coating. 

15 The electrode has an electrode compaction density. The electrode 

compaction density is obtained by: measuring the thickness of an electrode 

using a precise measurement tool, such as a ten-thousandths micrometer; 

then taking the electrode of a certain area and accurately measuring the area 

and weight; and calculating the electrode compaction density by a formula 

20 below: 

Electrode compaction density = (Weight of electrode - Weight of 

current collector)/ Area of electrode /(Thickness of electrode - Thickness of 

current collector) 

A lower compaction density makes the porosity higher, making some of 

25 the particles in an insulating state, and unable to participate in charge and 

discharge, thereby resulting in a low specific discharge capacity, thus 

affecting the performance of the electrochemical device. A too high 

compaction density may cause difficulty in infiltrability of the electrolyte 

and decrease in solution retention, such that the cycle and rate performances 

30 cannot be guaranteed. Properly controlling the electrodecompaction density 

of the single-sided and double-sided coating is important to obtain 
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electrochemical devices with high capacity density, and excellent cycle and 

storage performances. 

In some embodiments, the electrode with a single-sided coating has an 

electrode compaction density D 1, and an electrode with a double-sided 

5 coating has an electrode compaction density D2, and D 1 and D2 meet the 

relationship: about 0.8 :S D1/D2 :S about 1.2, under this circumstance, the 

effects of the cathode and anode active materials are well exerted, so that the 

electrode can obtain good electrical conductivity, which is also important to 

control the expansion of electrochemical devices. Therefore, the obtained 

10 electrochemical device has high capacity density and excellent cycle and 

storage performances. 

In some embodiments, D1 and D2 meet the relationship: about 0.9 :S 

D1/D2 :S about 1.1. Under this circumstance, the performance of the 

electrochemical device can be further improved. 

15 In some embodiments, D1 and D2 meet the relationship: about 0.9 :S 

D1/D2 :S about 1.1. 

In some embodiments, D1 and D2 meet the relationship: about 0.95 :S 

D1/D2 :S about 1.05. Under this circumstance, the distributions of pores and 

pore sizes in the single-sided coating and the double-sided coating are more 

20 uniform, the distributions of the conductive agent and the binder are more 

uniform, the contact resistance and charge exchange resistance of the 

electrode are lowered, and the active area capable of participating in the 

reaction is increased, thereby significantly improving the electrochemical 

performance of the material and further improving the performances of the 

25 electrochemical device. 

In some embodiments, the electrode may be a cathode or an anode. 

When the electrode is a cathode, about 3.5 g/cm3 :S D2 :S about 4.3 g/cm3
. 

When D2 is within this range, the cathode can have good electrical 

conductivity, and the effect of the cathode active material can be well 

30 exerted. When the electrode is an anode, about 1.2 g/cm3 :S D2 :S about 1.8 
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g/cm3
. When D2 is within this range, the anode can have a higher breaking 

strength, thereby preventing the electrode particles from falling off during 

the cycle. 

Separator 

In some embodiments, the electrochemical device of the present 

application is provided with a separator between the positive electrode and 

the negative electrode to prevent short circuit. The material and shape of the 

separator used in the electrochemical device of the present application are 

not particularly limited, and may be any of the techniques disclosed in the 

10 prior art. In some embodiments, the separator includes a polymer or an 

inorganic substance or the like formed from a material which is stable to the 

electrolyte of the present application. 

For example, the separator may include a substrate layer and a surface 

treatment layer. The substrate layer is a non-woven fabric, film, or composite 

15 film having a porous structure, and the material of the substrate layer is at 

least one selected from polyethylene, polypropylene, polyethylene 

terephthalate, and polyimide. Particularly, a porous polypropylene film, a 

porous polyethylene film, a polypropylene nonwoven fabric, a polyethylene 

nonwoven fabric, or a porous polypropylene-polyethylene-polypropylene 

20 composite film may be used. 

At least one surface of the substrate layer is provided with a surface 

treatment layer, which may be a polymer layer or an inorganic layer, or a 

layer formed by mixing a polymer and an inorganic substance. 

The inorganic layer comprises inorganic particles and a binder. The 

25 inorganic particles are one or more selected from alumina, silica, magnesia, 

titanium oxide, hafnium dioxide, tin oxide, cerium dioxide, nickel oxide, 

zinc oxide, calcium oxide, zirconia, yttria, silicon carbide, boehmite, 

aluminum hydroxide, magnesium hydroxide, calcium hydroxide and barium 

sulfate. The binder is one or more selected from polyvinylidene fluoride, a 

30 copolymer of vinylidene fluoride-hexafluoropropylene, a polyamide, 
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polyacrylonitrile, a polyacrylate ester, polyacrylic acid, a polyacrylate salt, 

polyvinylpyrrolidone, polyvinyl ether, polymethyl methacrylate, 

polytetrafluoroethylene, and polyhexafluoropropylene. The polymer layer 

contains a polymer, and the material of the polymer includes at least one of 

5 a polyamide, polyacrylonitrile, a polyacrylate ester, polyacrylic acid, a 

polyacrylate salt, polyvinylpyrrolidone, polyvinyl ether, polyvinylidene 

fluoride or poly(vinylidene fluoride-hexafluoropropylene ). 

III. Application 

At a high voltage, the oxidizability of the cathode material is increased, 

10 and the stability is lowered, which makes the electrolyte easily decompose 

on the surface of the positive electrode or results in deterioration of the 

materials of the electrochemical device, so that the capacity of the 

electrochemical device is decreased. Prior to the present application, the 

primary solution is to add a film-forming additive to the electrolyte. 

15 However, doing so will cause an increase in the DC internal resistance of the 

battery, thereby resulting in a decrease in the cycle performance and a 

decrease in the capacity retention rate. 

The electrolyte according to the embodiments of the present application 

can be used to inhibit the increase in DC internal resistance of an 

20 electrochemical device, and thus applicable to an electronic device 

comprising the electrochemical device. 

The use of the electrochemical device according to the present 

application is not particularly limited, and can be used in various known 

applications, such as notebook computers, pen-input computers, mobile 

25 computers, e-book players, portable phones, portable fax machines, portable 

copiers, portable printers, head-mounted stereo headphones, video recorders, 

LCD TVs, portable cleaners, portable CD players, Mini discs, transceivers, 

electronic notebooks, calculators, memory cards, portable recorders, radios, 

backup power sources, motors, vehicles, motorcycles, motorbicycle, 

30 bicycles, lighting apparatus, toys, game consoles, clocks, electric tools, 

flashing light, cameras, large batteries for household use, or lithium ion 
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capacitors. 

Examples 

Hereinafter, the present application will be specifically described by 

way of examples and comparative examples; however, the present 

5 application is not limited thereto as long as they do not deviate from the spirit 

of the present application. 

1. Preparation of lithium-ion battery 

( 1) Preparation of an anode 

Graphite, conductive carbon black (Super-P), styrene-butadiene rubber, 

10 and sodium carboxymethyl cellulose (CMC) were mixed at a weight ratio of 

about 95: 2:2: 1 in deionized water as a solvent, and stirred uniformly, to 

obtain an anode slurry. The slurry was coated on a copper foil having a 

thickness of about 12 µm, dried, cold pressed, and cut, and then a tab was 

welded, to obtain an anode. 

15 (2) Preparation of a cathode 

Lithium cobalt oxide (LiCo02), conductive carbon black (Super-P), and 

polyvinylidene fluoride (PVDF) were mixed at a weight ratio of about 95: 

2:3 in N-methylpyrrolidone as a solvent, and stirred uniformly, to obtain a 

cathode slurry. The slurry was coated on an aluminum foil having a thickness 

20 of about 12 µm, dried, cold pressed, and cut, and then a tab was welded, to 

obtain a cathode. 

(3) Preparation of an electrolyte: 

Under a dry argon atmosphere, EC, PC, and DEC (at a weight ratio of 

about 1:1:1) were mixed, and then LiPF6 was added and mixed uniformly, 

25 to form a basic electrolyte, in which the concentration ofLiPF6 is 1.15 mol/L. 

Different amounts of substances shown in Tables 1-1 to 9 were added to the 

basic electrolyte to obtain the electrolytes of different examples and 

comparative examples, wherein the contents of each substance in the 
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electrolyte described below were obtained based on the total weight of the 

electrolyte. 

( 4) Preparation of a separator 

A porous PE polymer film was used as a separator. 

5 (5) Preparation of lithium-ion battery 

The obtained cathode, anode and separator were wound in sequence and 

placed in the outer packaging foil, with a liquid injection port being left. The 

electrolyte was injected via the liquid injection port, encapsulated, formed 

and capacity graded to obtain a lithium ion battery. The fresh battery herein 

10 refers to a battery which is obtained through aforementioned preparation 

process and is ready for shipping. 

2. Test methods of battery performance 

(1) Test method for change in DC internal resistance at 20% SOC 

At 25°C, the battery was charged to 4.45 V at a constant current of I C 

15 (nominal capacity) and then charged to a current of :S 0.05 C at a constant 

voltage of 4.45 V, allowed to stand for 5 min, and discharged to a cut-off 

voltage of 3 V at a constant current of I C. The actual discharge capacity 

was recorded. The battery was adjusted to 50% of the full charge capacity 

required with the actual capacity, continuously discharged for 10s at a 

20 current of 0.3C. The DC internal resistances (DCIRs) (average of the 

measurements from 15 batteries) after one cycle, 200 cycles and 400 cycles 

was obtained by dividing the current with the difference between the voltage 

before discharge and the voltage at the end of discharge. 

(2) Test method for storage performance at high temperature of 60°C 

25 The battery was allowed to stand at 25°C for 30 minutes, charged to 

4.45 Vat a constant current of 0.5 C and then charged to 0.05 Cat a constant 

voltage of 4.45 V, allowed to stand for 5 minutes, and then stored at 60°C 

for 21 days. The thickness expansion rate of the battery was measured and 
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calculated by a formula below: 

Thickness expansion rate =[ (Thickness after storage-Thickness before 

storage )/Thickness before storage] x 100% 

(3) Test method for battery capacity retention rate 

5 At 45°C, the battery was charged to 4.45 V at a constant current of 1 C 

and then charged to a current of 0.05 C at a constant voltage, and discharged 

to 3.0 Vat a constant current of 1 C, the above being the first cycle. Multiple 

cycles were performed on the battery under the above conditions. The 

capacity retention rate of the fresh battery and the battery after 200 cycles 

10 and 400 cycles was calculated respectively. The capacity retention rate after 

cycles is calculated by a formula below: 

Capacity retention rate after the cycle = (Discharge capacity after 

corresponding cycles/ Discharge capacity after the first cycle) x 100% 

( 4) Test method for voltage drop 

15 At 25°C, the battery was charged to 4.45 V at a constant current of 1 C 

and then charged to a current of 0.05 C at a constant voltage, discharged to 

3.2 Vat a constant current of 1 C, and allowed to stand for 5 minutes. Then 

the voltage was tested, and after 24 h's storage at 85°C, the voltage was tested 

again. Voltage drop = Voltage before storage - Voltage after storage. 

20 (5) Intermittent cycle test method 

At 50°C, the lithium ion battery was charged to 4.45 V at a constant 

voltage of 0.5 C and then to a cut-off current of 0.05 Cat a constant current, 

allowed to stand for 20 h, and then discharged to 3.0 Vat a constant current 

of 0.5 C. Repeating charge/discharge as above, the capacity retention rate of 

25 the fresh battery, and the battery after 30, 50, and 100 cycles was calculated 

respectively. Capacity retention rate after cycles= (Discharge capacity after 

corresponding cycles / Discharge capacity of the first cycle) x 100% 

3. Test results 
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The abbreviations for the chemical materials used in the examples of 

present application are shown in the following two tables: 

Material 
Abbrevi 

Material Name 
Abbreviat 

ation ion 

Ethylene 
EC 1,3-propanesultone PS 

carbonate 

Propylene 
PC Ethylene sulfate DTD 

carbonate 

Ethyl methyl 
EMC B utanedinitrile SN 

carbonate 

Dimethyl 
DMC Adiponitrile ADN 

carbonate 

1,4-dicyano-2-butene DCB 

Diethyl 
DEC 1,3,6-Hexanetricarbonitrile HTCN-1 

carbonate 

y-butyrolactone GBL 1,2,6- Hexanetricarbonitrile HTCN-2 

y-valerolactone VL 1,3 ,5-Pentanetricarbonitrile PTCN 

Ethyl propionate EP Ethylene glycol bis(2-cyanoethyl) ether EDN 

Propyl pp 1, 1-difluoro-2,2-difluoroethyl-2' ,2'difluoro-
PEPE 

propionate 3' ,3 '-difluoropropy 1 ether 

2-trifluoromethy 1-3-methoxyperfluoropentane TMMP 

2-( trifluoro-2-fluoro-3-difluoro )-3-difluoro-4-
TPTP 

fluoro-5- trifluoropentane 

Vinylene vc 1-Propy lphosphonic cyclic anhydride T3P 
carbonate 

Fluoroethylene 
FEC 1-Methylphosphonic cyclic anhydride TM3P 

carbonate 

1-Ethy lphosphonic cyclic anhydride TE3P 

1,2,3-tris(2-cyanoethoxy )propane TCEP 

Dinitrile compound A A1: SN; A2: ADN; A3: EDN; A4: DCB 

Trinitrile 
B B1: HTCN-1; B2: HTCN-2; B3: PTCN; B4: TCEP 

compound 

Propyl propionate 
C 

(PP) 

Fluoroether D D1: PEPE; D2: TMMP; D3: TPTP 

Cyclic phosphonic 
E E1: T3P fa: TM3P; fa: TE3P 

anhydride 

Other additives F F1: VC; F2: PS; F3: DTD 

Cyclic carboxy late 
ester 

H H1: GBL; H2: VL 
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Single- and double-
side compaction G 

density 

( 1) Different amounts of a compound comprising two cyano groups, a 

compound comprising three cyano groups and/or propyl propionate as 

shown in Tables 1-1 and 1-2 were added to the basic electrolyte. The 

electrolyte was injected into a battery prepared according to the above 

5 method. The DC internal resistance at 20% SOC of the batteries was tested. 

The test results are shown in Tables 1-1 and 1-2. 

Table 1-1 

A1 B1 
C DC internal resistance (mQ) at 
(Z X+Y X/Y (Xwt%) (Y wt%) 

wt%) 20% soc 
Fresh After 200 After 400 

Battery cycles cycles 

Sl-1 4 1 30 5 4 50.8 84.3 91.2 

Sl-2 4 2 30 6 2 54.4 88.0 98.6 

Sl-3 4 3 30 7 1.3 55.7 88.9 99.4 

Sl-4 4 0.5 30 4.5 8 57.8 92.0 101.0 

Sl-5 3 0.5 30 3.5 6 57.1 91.2 93.5 

Sl-6 4 0.4 30 4.2 10 55.9 99.4 112.8 

Sl-7 3 2 30 5 1.5 52.3 84.4 91.5 

Sl-8 2 2 30 4 1 51.9 84.2 91.4 

Sl-9 1 2 30 3 0.5 52.3 86.5 92.4 

Sl-10 0.5 2 30 2.5 0.25 54.8 79.4 102.5 

Sl-11 0.2 2 30 2.2 0.1 59.2 91.8 105.3 

Sl-12 1 5 30 6 0.2 58.5 97.0 104.1 

Sl-13 7 3 30 10 2.3 60.4 92.9 107.3 

D1-1 0 0 0 0 0 63.8 140.9 190.4 

D1-2 0 1 0 1 0 62.3 138.5 188.2 

D1-3 4 0 0 4 0 61.8 136.5 184.2 

D1-4 0.1 1 0 1.1 0.1 63.8 120.9 126.4 

D1-5 4 0.1 0 4.1 40 68.3 109.8 124.9 

D1-6 7 5 0 12 1.4 69.2 112.3 133.0 

D1-7 1 11 0 12 0.09 63.8 100.9 139.3 

D1-8 11 1 0 12 10 72.0 116.3 135.4 
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Tables 1-2 

A B 
C DC internal resistance (mQ) 
(Z X+Y XIY 

(Xwt%) (Y wt%) 
wt%) 

at20% SOC 

Fresh After 200 After 400 
Battery cycles cycles 

Sl-14 A2(4) B2 (3) 30 7 1.3 55.5 88.1 98.7 

Sl-15 A2(4) B2 (0.5) 30 4.5 8 57.2 91.6 100.6 

Sl-16 A2(3) B2 (0.5) 30 3.5 6 55.9 89.4 98.8 

Sl-17 A3(3) B3 (2) 30 5 1.5 51.1 82.6 90.7 

Sl-18 A3 (2) B3 (2) 30 4 1 51.2 83.3 90.5 

Sl-19 A3 (1) B3 (2) 30 3 0.5 51.3 85.1 91.1 

Sl-20 A3 (0.5) B4 (2) 30 2.5 0.25 54.3 79.1 90.1 

Sl-21 A2 (0.2) B2 (2) 30 2.2 0.1 58.5 91.2 104.8 

Sl-22 A2 (1) B2 (5) 30 6 0.2 58.1 96.5 103.3 

Sl-23 A2(7) B2 (3) 30 10 2.3 60.2 92.3 106.5 

Sl-24 A4(2) B3 (2) 30 4 1 57.9 86.1 93.4 

As shown in Table 1-1, in Comparative Examples Dl-1 to Dl-8, 

butanedinitrile or 1,3,6-hexanetricarbonitrile was added alone, and no propyl 

propionate was added. The DC internal resistance of the battery was 

5 significantly increased after cycles. 

When butanedinitrile, 1,3,6-hexanetricarbonitrile and propyl propionate 

were used in Examples S1-1 to S1-13 simultaneously, the increase in DC 

internal resistance of the battery after cycles was obviously inhibited. 

When the propyl propionate content is kept unchanged, and the relation 

10 between the butanedinitrile content X and the 1,3,6-hexanetricarbonitrile 

content Y is adjusted, it is found that when X and Y meet the conditions 

represented by both Formula (1) and Formula (2): { about 2 wt% :S (X+ Y) :S 

about 11 wt% ... (I); and about 0.1 :S (X/Y) :S about 8 ... (2)}, the inhibition 

effect on the increase in DC internal resistance of the battery after cycles is 

15 remarkable. When X and Y meet about 2 wt% :S (X+ Y) :S about 8 wt% and 

about 0.1 :S (X/Y) :S about 6, the combination of the additives can exhibit 

synergistic effect and can sufficiently suppress the increase in DC internal 

resistance. 
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Fig. lA shows the DC internal resistances of fresh batteries of Examples 

Sl-1 and Sl-2 of the present application and Comparative Example Dl-1 at 

different charge states (10% SOC, 20% SOC, and 70% SOC). Fig. lB shows 

the DC internal resistances of batteries of Examples S 1-1 and S 1-2 of the 

5 present application and Comparative Example D 1-1 at different charge states 

(10% SOC, 20% SOC, and 70% SOC) after 200 cycles of charge and 

discharge. Fig. 1 C shows the DC internal resistances of batteries of 

Examples Sl-1 and Sl-2 of the present application and Comparative 

Example Dl-1 at different charge states (10% SOC, 20% SOC, and 70% 

10 SOC) after 400 cycles of charge and discharge. It can be seen that the 

increase in DC internal resistance during cycles in Examples S 1-1 and S 1-2 

is significantly improved compared with Comparative Example D 1-1. 

As shown in Table 1-2, when the dinitrile compound is adiponitrile or 

ethylene glycol bis(2-cyanoethyl)ether, and the trinitrile compound is 1,2,6-

15 hexanetricarbonitrile, 1,3,6-Hexanetricarbonitrile, or 1,2,3-tris(2-

cyanoethoxy )propane, the effect of inhibiting the increase in DC internal 

resistance can also be achieved. When the dinitrile compound is ethylene 

glycol bis(2-cyanoethyl)ether, or the trinitrile compound is 1,2,3-tris(2-

cyanoethoxy )propane, the effect of inhibiting the increase in DC internal 

20 resistance of the battery after cycles is more significant. 

(2) Different amounts of a compound comprising two cyano groups, a 

compound comprising three cyano groups and/or propyl propionate as 

shown in Table 2 were added to the basic electrolyte. The electrolyte was 

injected into a battery prepared according to the above method. The DC 

25 internal resistance at 20% SOC of the battery was tested. The test results are 

shown in Table 2. 

30 

38 

Zhuhai CosMX Battery Co. - EX1026 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00722 
Page 431 of 449



14850089COC 

Table 2 

C A1 B1 Y/Z 
DC internal resistance (mQ) at 

(Z wt%) (Xwt%) (Y wt%) 20% soc 
Fresh After 200 After 400 

battery cycles cycles 

Sl-1 30 4 1 0.03 50.8 84.3 91.2 

S2-1 5 4 1 0.2 68.7 85.2 97.6 

S2-2 10 4 1 0.1 60.3 83.1 95.7 

S2-3 20 4 1 0.05 56.1 81.6 93.9 

S2-4 40 4 1 0.025 47.5 78.2 87.2 

S2-5 50 4 1 0.02 56.3 82.6 98.3 

S2-6 10 4 3 0.3 64.3 89.5 97.7 

S2-7 50 4 0.5 0.01 53.2 84.3 94.1 

D2-1 4 4 1 0.25 72.1 108.5 118.9 

D2-2 60 4 1 0.017 42.0 100.1 113.9 

D2-3 10 4 5 0.5 62.3 85.4 111.3 

D2-4 50 4 0.1 0.0025 53.2 89.3 109.4 

As shown in Table 2, when the content of propyl propionate is within 

the range of 5 wt% to 50 wt%, the DC internal resistance of the fresh battery 

decreases continuously with the propyl propionate content increasing. In 

5 addition, when the content of the propyl propionate is less than 5 wt% or 

greater than 50wt%, the DC internal resistance of the battery is greatly 

increased after 200 cycles, and the performance is deteriorated. The 

combination of additives can form a cathode protection film so as to reduce 

the side reactions, thereby effectively controlling the polarization and side 

10 reactions of the battery. The ratio of the content of the trinitrile compound to 

the content of propy 1 propionate has great effect on the change in DC internal 

resistance of the battery. When Y/Z is within the range of 0.01-0.3, a better 

inhibition effect on the increase in DC internal resistance is achieved. 

(3) To the basic electrolyte, 30 wt% of propyl propionate, 4 wt% of 

15 butanedinitrile (Al), 1 wt% of 1,3,6-hexanetricarbonitrile (B 1) and a 

fluoroether of different contents as shown in Table 3 were added. The 

obtained electrolyte was injected to a battery prepared according to the above 

method. The DC internal resistance at 20% SOC and the 21-day thickness 

expansion rate at 60°C were tested. The test results are shown in Table 3. 
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Table 3 

DC internal resistance (mQ) 21-day thickness 
D ( content, wt%) of fresh battery at 20% SOC expansion rate at 

60°C 

Sl-1 0 50.8 7.6% 

S3-1 D1(0.1) 50.2 6.2% 

S3-2 D1(0.5) 49.8 6.0% 

S3-3 D1(1) 48.6 5.7% 

S3-4 D1(1.5) 48.5 5.1% 

S3-5 D1(2) 48.4 4.8% 

S3-6 D1(2.5) 48.3 4.9% 

S3-7 D1(3) 48.1 5.6% 

S3-8 D1(5) 49.3 6.8% 

S3-9 D2(1) 49.2 6.1% 
S3-10 D3(1) 49.4 5.7% 

D3-1 D1(6) 51.3 8.5% 

As can be seen from Table 3, with the addition of fluoroether (0.1-5 

wt%), the DC internal resistance and the thickness expansion rate of the fresh 

battery are improved to a certain extent, and the storage performance is 

5 slightly decreased when the addition amount is large, but it is still within the 

desired range. When the fluoroether content is more than 5 wt%, the DC 

internal resistance and the thickness expansion rate after storage at 60°C of 

the fresh battery are deteriorated. 

(4) To the basic electrolyte, 30 wt% of propyl propionate, 4 wt% of 

10 butanedinitrile (Al), I wt% of 1,3,6-hexanetricarbonitrile (Bl) and a cyclic 

phosphonic anhydride of different contents as shown in Table 4 were added. 

The obtained electrolyte was injected to a battery prepared according to the 

above method. The DC internal resistance at 20% SOC and the capacity 

retention ratio of the battery were tested. The test results are shown in Table 

15 4. 
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Table 4 

E ( content, wt%) 
DC internal resistance 

Capacity retention rate 
(mQ) at 20% SOC 

Fresh 
After 

After 400 Fresh 
After After 

battery 
200 

cycles battery 
200 400 

cycles cycles cycles 

Sl-1 0 50.8 84.3 91.2 100% 93.5% 86.3% 

S4-1 E1(0.l) 48.3 51.5 88.2 100% 95.7% 90.1% 

S4-2 E1(0.5) 45.4 48.2 82.3 100% 96.3% 91.4% 

S4-3 E1(l) 44.6 47.1 80.5 100% 96.1% 90.7% 

S4-4 E1(2) 45.6 47.3 81.6 100% 95.2% 89.6% 

S4-5 E1(3) 45.9 49.1 89.4 100% 94.7% 88.5% 

S4-6 fa(l) 45.2 48.3 88.3 100% 95.3% 91.0% 

S4-7 fa(l) 45.3 48.7 89.5 100% 95.1% 90.8% 

D4-1 E1(4) 46.1 58.6 105.3 100% 92.1% 85.3% 

It can be seen from Table 4 that with the addition of cyclic phosphonic 

anhydride (0.1-3 wt%), the DC internal resistance of the fresh battery and 

the battery after cycles is improved to a certain extent, which may be 

5 attributed to the relatively stable structure of the composite protective film 

formed by the combined additives; and the cycle performance is improved 

first and then deteriorated with the addition of the cyclic phosphonic 

anhydride. When the content is more than 3 wt%, the cycle performance is 

affected, which may be caused by the decomposition of the cyclic 

10 phosphonic anhydride. 

(5) To the basic electrolyte, 30 wt% of propyl propionate, 4 wt% of 

butanedinitrile (Al), I wt% of 1,3,6-hexanetrinitrile (Bl) and a fluoroether 

and a cyclic phosphonic anhydride of different contents as shown in Table 5 

were added. The obtained electrolyte was injected to a battery prepared 

15 according to the above method. The DC internal resistance at 20% SOC, the 

21-day thickness expansion rate at 60°C, and the capacity retention rate of 

the battery were tested. The test results are shown in Table 5. 
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Table 5 

D1 E1 (content: 
DC internal 

Capacity retention 
(content 

wt%) 
resistance (mQ) at 21-day rate 

: wt%) 20% soc thickness 

Fresh 
After After expansio 

Fresh After After 
200 400 n rate at 

batter 
cycle cycle 60°C batter 200 400 

y 
s s 

y cycles cycles 

Sl-
0 0 50.8 84.3 91.2 7.6% 100% 

93.5 86.3 
1 % % 

S3-
0.1 0 50.2 83.1 90.4 6.2% 100% 

94.2 87.9 
1 % % 

S4-
0 0.5 45.4 48.2 82.3 6.7% 100% 

96.3 91.4 
2 % % 

S5-
0.1 0.5 44.7 47.2 80.8 6.0% 100% 

96.4 91.6 
1 % % 

S5-
1 0.5 43.8 46.3 80.5 5.3% 100% 

96.8 91.7 
2 % % 

S5-
1 0.3 44.1 48.2 79.3 4.3% 100% 

97.1 92.3 
3 % % 

S5-
1 0.1 46.3 50.5 86.2 4.5% 100% 

97.6 92.9 
4 % % 

S5-
3 2 43.5 47.1 81.3 4.0% 100% 

94.8 89.4 
5 % % 

As can be seen from Table 5, with the addition of the fluoroether and 

the cyclic phosphonic anhydride, the DC internal resistance, the storage 

performance and the cycle performance of the fresh battery and the battery 

5 after cycles are further improved. 

(6) To the basic electrolyte, 30 wt% of propyl propionate, 4 wt% of 

butanedinitrile (Al), I wt% of 1,3,6-hexanetricarbonitrile (B 1) and other 

additives of different contents as shown in Table 6 were added. The obtained 

electrolyte was injected to a battery prepared according to the above method. 

10 The voltage drop after storage at 3.2V and 85°C for 24 h of the battery were 

tested. The test results are shown in Table 6. 

15 
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Table 6 

vc VEC FEC PS DTD Voltage drop after 
(content: (content: (content (content (content: storage at 3.2V and 

wt%) wt%) : wt%) : wt%) wt%) 85 °C for 24 hrs 

S6-1 0.5 - - - - 0.35V 

S6-2 0.5 - - 3 - 0.32V 

S6-3 0.5 - - 3 0.5 0.23V 

S6-4 1 - - 3 - 0.3V 

S6-5 1 - 3 3 - 0.20V 

S6-6 - 0.5 - 3 0.5 0.25V 

D6-1 - - - - - 0.4V 

The addition of the film-forming additives VC, VEC, FEC, PS, DTD 

can further improve the stability of the solid electrolytic interface (SEI) film 

of the battery. Using a combination of various additives is more conducive 

5 to improve the stability of the battery, which is beneficial to the long-term 

storage of the battery and thus improves the battery reliability. 

(7) To the basic electrolyte, 30 wt% of propyl propionate, 4 wt% of 

butanedinitrile (Al), 1 wt% of 1,3,6-hexanetricarbonitrile (Bl) were added. 

The obtained electrolyte was injected to a battery prepared according to the 

10 above method. The electrode compaction density ratio (D 1/D2) of the 

battery was changed according to Table 7, and the capacity retention rate of 

the battery was tested. The test results are shown in Table 7. 

Table 7 

Capacity retention rate 
Compaction density ratio (D1/D2) Fresh After 200 After 400 

battery cycles cycles 
S7-1 0.8 100% 93.8% 89.3% 

S7-2 0.9 100% 95.3% 90.1% 
S7-3 0.95 100% 95.9% 90.8% 

S7-4 1.0 100% 96.8% 91.4% 

S7-5 1.05 100% 95.8% 90.7% 

S7-6 1.1 100% 95.2% 90.2% 

S7-7 1.2 100% 93.7% 88.8% 

D7-1 1.3 100% 91.2% 83.6% 

D7-1 0.7 100% 90.5% 82.7% 
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As can be seen from Table 7, the electrode compaction density ratio 

(D1/D2) of the lithium ion battery has a significant effect on the cycle 

performance of the lithium ion battery. A too large or too small D1/D2 will 

damage the cycle performance of lithium-ion batteries. It can be seen that 

5 when D1/D2 is within the range of 0.8-1.2, a better cycle performance is 

obtained, possibly because the combined additives facilitate the reduction of 

the electrode interface resistance and the reduction of the cell polarization. 

(8) To the basic electrolyte, 30 wt% of propyl propionate, 4 wt% of 

butanedinitrile (Al), I wt% of 1,3,6-hexanetricarbonitrile (B 1) and a cyclic 

10 phosphonic anhydride of different contents as shown in Table 8 were added. 

15 

The obtained electrolyte was injected to a battery prepared according to the 

above method. The electrode compaction density ratio (D1/D2) was changed 

according to Table 8, and the capacity retention rate of the obtained battery 

was tested. The test results are shown in Table 8. 

Table 8 

D1 E1 
G Capacity retention rate 

(content:) (content:) 

Fresh After 200 
After 

battery cycles 
400 

cycles 

S8-1 1 - 0.8 100% 94.9% 90.1% 

S8-2 1 - 1.0 100% 97.3% 92.5% 

S8-3 1 - 1.2 100% 94.8% 89.9% 

S8-4 - 0.3 0.8 100% 94.3% 89.6% 

S85 - 0.3 1.0 100% 97.9% 92.2% 

S8-6 - 0.3 1.2 100% 95.0% 90.5% 

S8-7 1 0.3 1.0 100% 98.1% 93.3% 

With the addition of the fluoroether or the cyclic phosphonic anhydride, 

the cycle performance of the lithium ion battery is further improved when 

the electrode compaction density of the battery is within the range of 0.8-

1.2. 

20 (9) To the basic electrolyte, 30 wt% of propyl propionate, 4 wt% of 

butanedinitrile (Al), I wt% of 1,3,6-hexanetricarbonitrile (Bl) and a cyclic 

carboxylate ester of different contents as shown in Table 9 were added. The 
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obtained electrolyte was injected to a battery prepared according to the above 

method. The capacity retention rate after intermittent cycle of the obtained 

battery was tested. The test results are shown in Table 9. 

Table 9 

H ( content: wt%) 
Capacity retention rate after intermittent 

cycle 

Fresh After 30 After 50 After 100 
battery cycles cycles cycles 

Sl-1 0 100% 73.80% 64.30% 54.50% 

S9-1 H1(l) 100% 82.50% 74.60% 64.20% 

S9-2 H1(l0) 100% 87.20% 81.40% 77.20% 

S9-3 H1(20) 100% 86.20% 81.30% 78.00% 

S9-4 H1(30) 100% 88.30% 83.30% 79.80% 

S9-5 H1(40) 100% 87.50% 80.60% 75.20% 

S9-6 H1(50) 100% 86.30% 74.40% 63.20% 

S9-7 H1(60) 100% 85.20% 71.60% 57.60% 

S9-8 H2(l) 100% 81.80% 73.20% 61.80% 

S9-9 H2(l0) 100% 86.50% 80.80% 76.10% 

S9-10 H2(20) 100% 85.30% 81.30% 77.10% 

S9-11 H2(30) 100% 88.10% 83.00% 79.30% 

S9-12 H2(40) 100% 87.10% 80.10% 74.80% 

S9-13 H2(50) 100% 85.20% 73.70% 61.90% 

S9-14 H2(60) 100% 82.20% 70.10% 55.90% 

5 The capacity retention rate after intermittent cycle of the battery 

increases with the increase of the amount of the cyclic carboxylate ester, 

possibly because the cyclic carboxylate forms a passivated film on the 

surface of the cathode. However, when the cyclic carboxylate ester content 

is close to 40 wt%, the intermittent cycle performance deteriorates to a 

10 certain extent, which is mainly caused by a side reaction between LiPF6 and 

the cyclic carboxylate ester. Therefore, the amount of the cyclic carboxylate 

ester is preferably moderate and should not be too large. 

References throughout the specification to "some embodiments", 

"partial embodiments", "one embodiment", "another example", "example", 

15 "specific example" or "partial examples" mean that at least one embodiment 

or example of the application includes specific features, structures, materials 
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or characteristics described in the embodiments or examples. Thus, the 

descriptions appear throughout the specification, such as "in some 

embodiments", "in an embodiment", "in one embodiment", "in another 

example", "in an example", "in a particular example" or "for example", are 

5 not necessarily the same embodiment or example in the application. 

Furthermore, the particular features, structures, materials or characteristics 

herein may be combined in any suitable manner in one or more embodiments 

or examples. 

While the illustrative embodiments have been shown and described, it 

10 will be understood by those skilled in the art that the embodiments are not to 

be construed as limiting the present invention, and modifications, 

substitutions and changes can be made to the embodiments without 

departing from the spirit and scope of the present application. 

The above-described embodiments of the present invention are intended to 

15 be illustrative only. Numerous alternative embodiments may be devised by 

persons skilled in the art without departing from the scope of the following 

claims. 

20 

25 
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CLAIMS 

1. An electrolyte, comprising a dinitrile compound, a trinitrile 

compound, and propyl propionate, wherein, based on a total weight of 

the electrolyte, a weight percentage of the dinitrile compound is X, a 

weight percentage of the trinitrile compound is Y and a weight 

percentage of the propyl propionate is Z; wherein, 

about 2.2 wt% :S (X+ Y) :S about 8 wt%, 

about 0.1 :S (X/Y) :S about 2.3, 

about 5 wt% :S Z :S about 50 wt%, and 

about 0.02 :S (Y/Z) :S about 0.3; 

wherein the dinitrile compound is one or more compounds selected 

from the group consisting of butanedinitrile, adiponitrile, and 1,4-

dicyano-2-butene; and the trinitrile compound is one or more 

compounds selected from the group consisting of 1,3,6-

15 hexanetricarbonitrile , 1,2,6-hexanetricarbonitrile and l,2,3-tris(2-

cyanoethoxy)propane; 

20 

2. 

25 

wherein the electrolyte further comprises at least one selected from the 

group consisting of a cyclic carbonate ester having a carbon-carbon 

double bond, a fluorinated chain carbonate ester, a fluorinated cyclic 

carbonate ester, and a compound having a sulfur-oxygen double bond. 

The electrolyte according to Claim 1, wherein, 

the dinitrile compound comprises adiponitrile, wherein, 

0.1 :S a weight percentage of the adiponitrile 

percentage of the trinitrile compound :S 2.3, 

a weight 

where the weight percent of the adiponitrile is based on the total 

weight of the electrolyte, and the weight percent of the trinitrile 
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compound is based on the total weight of the electrolyte. 

The electrolyte according to Claim 1, wherein the compound having 

a sulfur-oxygen double bond comprises 1,3-propanesultone, based on 

the total weight of the electrolyte, a weight percentage of the 1,3-

propanesultone is not less than 0.1 wt%, and not greater than 3wt%. 

4. The electrolyte according to Claim 1, wherein 0.1 :S X/Y :S 2.0. 

5. The electrolyte according to Claim 1, wherein 5 wt% :S Z :S 20 wt% 

or 30 wt% :S Z :S 50 wt%. 

6. The electrolyte according to Claim 1, wherein 0.025 :S Y/Z :S 0.3. 

7. 

8. 

The electrolyte according to Claim 1, wherein Xis 0.01-10 wt%, Y is 

0.01-10 wt%. 

The electrolyte according to Claim 1, further comprising a fluoroether 

comprising at least one of the compounds of Formula (8), Formula 

(9), Formula (10) or Formula (11): 

Rfl-O - Rf2 (8); 

Rfl-O-R (9) 

Rfl-O -(R' -O)n-Rf2 (10); and 

Rfl-O -(R' -O)n- R (11); 

wherein Formulae (8), (9), (10), and (11), Rfl and Rf2 are each 

independently a linear or branched C1 to C12 fluoroalkyl group having 
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at least one hydrogen atom substituted with fluoro, R is a linear or 

branched C1 to C12 alkyl group, and R' is a linear or branched C1 to Cs 

alkylene group, and n is an integer from I to 5; 

wherein based on the total weight of the electrolyte, a weight 

percentage of the fluoroether is greater than 0.01 wt%, and less than 

5wt%. 

The electrolyte according to Claim 8, wherein Rfl or Rf2 is each 

independently a fluoroalkyl group selected from the group consisting 

of HCF2-, CF3-, HCF2CF2-, CH3CF2-, CF3CH2-, CF3CF2-, (CF3)2CH-

HCF2CF2CF2CF2CH2-, CF3CF2CH2-, 

HCF2CF(CF3)CH2-, and CF3CF2CH2CH2-. 

HCF2CF2CF2CH2-, 

CF3CFHCF2CH2-, 

15 10. The electrolyte according to Claim 8, wherein the fluoroether is one 

selected from the group consisting of: HCF2CF2CH2OCF2CF2H, 

(CF3)2CFCF(CF2CF3)(OCH3), CF3CHFCF2CH(CH3)QCF2CHFCF3, 

HCF2CF2CH2OCF2CF2CF2CF2H, HCF2CF2OCH2CF3, 

HCF2CF2OCH2CH2OCF2CF2H, HCF2CF2OCH2CH2CH2OCF2CF2H, 

20 

25 

HCF2CF2CH2OCF2CF2CF2H, HCF2CF2OCH2CH2OCF2CF2CF2H, 

HCF2CF2OCH2CH2CH2OCF2CF2CF2H, CH3QCH2CH2OCH2CH2F, 

CH3QCH2CH2OCH2CF3, CH3QCH2CH(CH3)QCH2CH2F, 

CH3QCH2CH(CH3)QCH2CF3, FCH2CH2OCH2CH2OCH2CH2F, 

FCH2CH2OCH2CH(CH3)QCH2CH2F, 

CF3CH2O(CH2CH2O)2CH2CF3, CF3CH2OCH2CH(CH3)QCH2CF3, 

and any combination thereof. 

11. The electrolyte according to Claim 1, further comprising a cyclic 

phosphonic anhydride, based on the total weight of the electrolyte, a 
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weight percentage of cyclic phosphonic anhydride is not less than 

0.01 wt%, and not greater 3wt%. 

The electrolyte according to Claim 1, further comprising a cyclic 

carboxylate ester, including y-butyrolactone or y-valerolactone or a 

combination thereof. 

An electrochemical device, wherein the electrochemical device 

comprises electrodes and an electrolyte comprising a dinitrile 

compound, a trinitrile compound, and propyl propionate, wherein, 

based on the total weight of the electrolyte, the weight percentage of 

the dinitrile compound is X.,_ the weight percentage of the trinitrile 

compound is Yanda weight percentage of the propyl propionate is Z; 

wherein, 

about 2.2 wt% :S (X+ Y) :S about 8 wt%, 

about 0.1 :S (X/Y) :S about 2.3, 

about 5 wt% :S Z :S about 50 wt%, and 

about 0.02 :S (Y/Z) :S about 0.3; 

wherein the dinitrile compound is one or more compounds selected 

20 from the group consisting of butanedinitrile, adiponitrile, and 1,4-

dicyano-2-butene; and the trinitrile compound is one or more 

compounds selected from the group consisting of 1,3,6-

hexanetricarbonitrile , 1,2,6-hexanetricarbonitrile and l,2,3-tris(2-

cyanoethoxy)propane; 

25 wherein the electrolyte further comprises at least one selected from the 

group consisting of a cyclic carbonate ester having a carbon-carbon 

double bond, a fluorinated chain carbonate ester, a fluorinated cyclic 

carbonate ester, and a compound having a sulfur-oxygen double bond. 
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14. The electrochemical device according to Claim 13, wherein the 

electrode comprises a cathode, 

15. 

the cathode comprises a current collector, a single-sided 

coating and a double-sided coating; 

a first part of the current collector is provided 

with the single-sided coating and a second part of the 

current collector is provided with the double-sided 

coating; 

an electrode compaction density of the single­

sided coating is D 1, and, an electrode compaction 

density of the double-sided coating is D2, wherein, 

about 0.8 :S D1/D2 :S about 1.2; and, 

3.5 g/cm3 :S D2 :S 4.3 g/cm3 . 

The electrochemical device according to Claim 14, wherein, 

both the single-sided coating and the double-sided coating are 

present on the same electrode; or, 

only a single-sided coating or a double-sided coating present 

on the same electrode. 

16. The electrochemical device according to Claim 14, wherein the 

electrode comprises an anode, 

the anode comprises a current collector, a single-sided 

coating and a double-sided coating; 

a first part of the current collector is provided 

with the single-sided coating and a second part of the 

current collector is provided with the double-sided 
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coating; 

an electrode compaction density of the single­

sided coating is D 1, and, an electrode compaction 

density of the double-sided coating is D2, wherein, 

about 0.8 :S D1/D2 :S about 1.2; and, 

1.2 g/cm3 :S D2 :S 1.8 g/cm3
. 

17. The electrochemical device according to Claim 13, wherein the 

dinitrile compound comprises adiponitrile, wherein, 

0.1 :S a weight percentage of the adiponitrile 

percentage of the trinitrile compound :S 2.3, 

a weight 

where the weight percent of the adiponitrile is based on the total 

weight of the electrolyte, and the weight percent of the trinitrile 

compound is based on the total weight of the electrolyte. 

18. The electrochemical device according to Claim 13, wherein, the 

compound having a sulfur-oxygen double bond comprises 1,3-

propanesultone, based on the total weight of the electrolyte, a weight 

percentage of the 1,3-propanesultone is not less than 0.1 wt%, and not 

greater than 3wt%. 

19. 

20. 

The electrochemical device according to Claim 13, wherein Xis 0.01-

10 wt%, Y is 0.01-10 wt%. 

The electrochemical device according to Claim 13, wherein O .1 :S X/Y 

:S2.0. 
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21. The electrochemical device according to Claim 13, wherein 5 wt% :S 

Z :S 20 wt% or 30 wt% :S Z :S 50 wt%. 

22. An electrolyte, compnsmg a dinitrile compound, a trinitrile 

compound, and propyl propionate, wherein, based on a total weight of 

the electrolyte, a weight percentage of the dinitrile compound is X, a 

weight percentage of the trinitrile compound is Y and a weight 

percentage of the propyl propionate is Z; wherein, 

about 2.2 wt% :S (X+ Y) :S about 8 wt%, 

about 0.1 :S (X/Y) :S about 6, 

about 5 wt% :S Z :S about 50 wt%, and 

about 0.01 :S (Y/Z) :S about 0.3; 

wherein the dinitrile compound comprises at least one selected from 

15 the group consisting of butanedinitrile, adiponitrile, and 1,4-dicyano-2-

butene; and the trinitrile compound is one or more compounds selected 

from the group consisting of 1,3,6-hexanetricarbonitrile, 1,2,6-

hexanetricarbonitrile and l ,2,3-tris(2-cyanoethoxy )propane; 

20 

23. 

25 

wherein the electrolyte further comprises 1,3-propanesultone and 

fluoroethylene carbonate; wherein, 

based on the total weight of the electrolyte, a weight percentage 

of the 1,3-propanesultone is not less than 0.1 wt%, and not greater 

than 3wt%. 

The electrolyte according to Claim 22, wherein, 

the dinitrile compound comprises adiponitrile, wherein, 

0.1 :S a weight percentage of the adiponitrile 

percentage of the trinitrile compound :S 2.3, 
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where the weight percent of the adiponitrile is based on the total 

weight of the electrolyte, and the weight percent of the trinitrile 

compound is based on the total weight of the electrolyte. 

5 24. The electrolyte according to Claim 22, wherein, the dinitrile compound 

10 

15 

further comprises ethylene glycol bis(2-cyanoethyl) ether. 

25. The electrolyte according to Claim 22, wherein Xis 0.01-10 wt%, Y 

is 0.01-10 wt%. 

26. The electrolyte according to Claim 22, wherein 0.2 :S X/Y :S 5. 

27. The electrolyte according to Claim 22, wherein 2.2 wt% :S X+ Y :S 8 

wt%, and 0.1 :S X/Y :S 2.3. 

28. The electrolyte according to Claim 22, wherein 0.1 :S X/Y :S 2.0. 

29. The electrolyte according to Claim 22, wherein 5 wt% :S Z :S 20 wt% 

or 30 wt% :S Z :S 50 wt%. 

20 30. The electrolyte according to Claim 24, wherein 0.025 :S Y/Z :S 0.3. 
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ABSTRACT 

An electrolyte including a dinitrile compound, a trinitrile compound, and propyl 

propionate. Based on the total weight of the electrolyte, the weight percentage of the 

dinitrile compound is X, the weight percentage of the trinitrile compound is Y, and the 

weight percentage of the propyl propionate is Z, wherein, about 2.2 wt% :c:; (X+ Y) :c:; 

about 8 wt%, about 0.1 :c:; (XN) :c:; about 2.3, about 5 wt% :c:; Z :c:; about 50 wt%, I wt% 

< Y < 5 wt%, and about 0.02 :c:; (Y/Z) ::::: about 0.3; wherein wherein the dinitrile 

compound is one or more compounds selected from the group consisting of 

butanedinitrile, adiponitrile, and 1,4-dicyano-2-butene; and the trinitrile compound is 

one or more compounds 

hexanetricarbonitrile 

cyanoethoxy )propane. 

selected from the group consisting of 1,3,6-

1,2,6-hexanetricarbonitrile and l ,2,3-tris(2-
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