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xt El-9 iJ: _:k � � t:: p.N_JE � ti iJ: v \ o
(0028) 

;its:-., *B}l���--CfiltB}l9 Q *JBB}jO),{:JJJx: t:: :Bv \ -C, � �'(f�71 x. ii.�**O)fflHm � fl9 Q tf� 

71 ,:: Ii.� �O)r4% � �IJ: Q !Zl00Fa9--C�n!1 L, -CJ=§ v \, .7f 0);%t I)� L, O)filtB}l /i.�llJ:e.9 Q o ;its:-. 

, �,tfO)�jtig � fl9 Q tf�7:t � tl't9;J:�,gt:: Ii., r, 'Y =f-J'\'.9 -/ � � l5 < L, �t::r4%� 11� 

iJ:" \;f:�,giJ{£> Q 0 

(0029) 

;its:-., ;%a�OOBJ:.LY1Jfo10)�Bct::/;t� 5-tl't��J=§v\Qo � 5-tl't�O)�Bc--C/i., ;%a�"F 

J::, �*t::J::11 � O)J\- � {19iJ{, *BJl���t:: B tt Q it�OOB J:. LY1Jfo10)�Bc/i., ilim!J[ 

�BcO)ff:rLlRi�J::, �*O)J::t::1\-� 1'J91�b IJ t::, �*O)wJ t::- ('"'71 T 7i4%) � 11 L, -c 

�.fya9Qo ;its:-., ;%a�pgO)J:jfo1�m9005:IIJ:n1ft/i. [ J --C, �{iffi/J:J:j[o]9X.-C�m9�,g 

:n1ft/i. < >--c, ;%a� Im� m9fljli[:i:IIJOO ti. C ) --c, �fiffi IJ:xf-ft't-1 � fl9 Q �,gofi Ii. { } 

--c-r ti--F'ti�.EJa9 Q o
(0030) 

*BJliFIIJ��t:::Bv\L, fJm!tJrc:ti., fJ!�O)jr;* Cts:-.c::zliA, B, C) i)'>t;/J:Qfifil1;;$:t:::Bv\

-C, i:b Q 51:;* (ts:-. C: ;z /£ B) iJ{�:[:�� t::711!J9 Q .fja� � v \ -5 o
(0031) 

*BJliFIIJ��t:: :Bv \-C, 1) =f- r; b. c: :iffJ��m; � '2i'iL'ti,g�1t!l&JiJ{fl9 Q ��:fd'f:tgMO);%a�ffl

@ C: Ii., !WJ1 7f / C: �1 7f / iJ{�![,::]!ft!7LJ9 Q 5:f,gM0)1 7f ✓wc:YIJ � fl L,' ���m; C: 1)

=rr;b.�ffl�l!ft!�L-c=�n�oo�MJJx:9Qk&0, 0=rr;b.O)=�n����m�--c£>Q

;%a�tl@� v \ -5 o iJ: BIWJ1 7t /;its:-. /i.�1 7t /O)?Zffl�O)?Z�faiJ{£>-=> -C ti J:. v \0 ;its:-., �

tRs:tgM;%a�tl@li., Jii'Hf t:: § :zii, s;tgM;%a�O)��iJ{�1vt;::,tJ@c: iJ:-=>-Cv\Q;f:�,giJ{

i:b Q 0 

(0032) 

;i ts:-.*BJl���c:: :Bv \-C, sfgMO);%a�;f:J@c: ti., !WJ1 7t / c: �1 7f ✓iJ{�![t::Wc:YIJ L, -C 
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v, Q ti@� v, -5 o 7d: BIWJ-1 71- Y * t:. ii.�-1 71- Y 0) ?ZffliJ{l10-:) --ct J:: v 'o 

(0033] 

� �:fd'tt�J1!MM@ B J:: as m�M@ 0) � -1 ;1- ::,; li.1'r :n •� 1B ±JHI@ c rm j t\ 1'l :n �rtl@) � 
�Qo ��sm�M@�sm�M@#�9Q��- �1'�Y�J::ijffl��nQ1'r:nffl�YB 

:tJHl@iJ{-1&9QM@ffiiJ{H1:f9Qo t:.t2:G, -'d:B, ��sm�i%=a@O)�fa9Mli.R-3 m 

�l101J, s.i][�0)�00i!'¥Fm-3m(-��-'d:sm�0)�00i!'¥) BJ::aFct-3m(ffl:t 

-�-'d:M� tt�fl9Qs.i][�0)�00M) ��W-'d:Qk�. L�O)*#�mk9M@ffi0)�

5-m�1i.��tsm�M@ � sm�*a@ --e1i.W-'d: Q O *BJHi11J�--c-1i.. ��tsm�M@Bz a

sm�M@ r= Bv ,--c Lac*itt: � mt:. 9M@ffi0)1J[i'i]iJ{li1.,, r::-1&9 Q � �M@O)lft:[i'i]iJ{ffl

�-$5(9Q, � § -'J-�9Qo 

(0034] 

-=-:JO)fJJ:!:l:Jl¼O)i%=a@O)j!lj2[i'i]iJ{-1&9 Q::. � Ii., TE M (.®�fflrlml:f®:tl) •• STEM (� 

�.®�fflrR8M) •• HAADF-STEM(�������m���.®�fflr&ma 
) •• ABF-STEM(���m���.®�fflrR8M)•��G��9Q::.�#�� 

Q o X *11Hfil tfr, ffl rf.,Jl@Hfr, r::f=r 'l'-1 rfJR @J tfr� :t frJ � 0) ff :¥4 t:= 9 Q ::. � iJ{� � Q o M@ 0) We 
[i'i]iJ{ffl�-1& G --C It' Q �, TE M-��- rnUJR�,::IWJ-1 � Y � �-1 71"" YiJ{?i:lit::j!lj2J'U Gt:. 

:?frJ 0) :n fnJ 0) � iJ{ 5 Eit J;J_ 7', J:: 1) tff * G < Ii. 2 . 5 Eit J;J_ 7' � l10 Q ti r iJ{j].� � � Q o 7d: B, 

TE M-��ti.�*- 7 '1/ *�Ii. t,� � 9 Qll-i£7C*ti.BJlli'tt::j].�� � -'d:\ ,:f:�,giJ{l10 Q iJ{, 

-t-O):f:�itti.4:�jc*O)j!ljc:?frJ�j!ljc[i'i]O)-%(�frJ�9 Q::. � iJ{�� Qo 

(0035] 

* t:.*B]*ffi��,:: Bit 'L' -=1?Z5cWffiO)fi@t:=ffi{�'[',1iJ{d0 Q =-��I l::: ?< :cf- y �It\ -5 0 *
t:.-=1?Z5cWffiO)fi@,:=ffi{�•f'± � fl9 Q M@�:R� • .:cl:::' 5< ::f-V "7 Jv�:R � ", -5 0 * t:.�1JZ

nEl�-'d:-ti@LO)ffi{�'t-1 � fl9 Q::. �, * t:. ti.M@"F� t:= � t, WcfnJ� l10 Q::. � � r- � 5< ::f-V

�It' -5 o -t-0) t:.� r- � 5< :cf-Ve' l10 Q :f:�,g, �ffi 0)-!f� � j].�9 Q �, -= -:J O)fJJ:!:l:.'l¼ ( t:. � ;z

/£7':ffu � 7d:-:) t:.fJJ:!±-'l¼ � �:R G --CM�� nt:.fJJ:!±-'l¼) O)i%=a@O)Wc[i'i]iJ{ffl�-1&9 Q o 

(0036] 

C�tnfiO)Ml� 1 ) 

[ iE� frli!J&J � 0) tl@J 
*fl§ 1 �)=§1.,,--c, *§BB]O)-,Jtf�l10QiE-tfil!¥i5/J&J� 1 0 0 ,::-:J1t,--CfillB]9Qo I§ 1 (A
) t:=m9 J:: -5 t::, iE�1is!J&J� 1 0 0 Ii., m 1 O)fJJ:!� 1 0 1 , m 2 O)fJJ:!:l:-'1¼ 1 0 2 BJ:: am 3

O)ffl�lO3�fl9Qo m20)ffl�lO2�. mIO)ffl�lO10)�-'d:<�:t-$��-

9Qo m 3 O)fJJ:!� 1 o 3 Ii., m 2 O)fJJ:!:l:Jl¼O)�-'d: < � ti-!f��:?Elm9Qo *f:.iEtimfrli/J&J� 1

o o 1i.. pgi'f�t=m 1 O){JJ:!� 1 o 1 � fl G. ��!f�t=m 2 O)fJJ:i±.il¼ 1 o 2 BJ:: am 3 O)fJJ:i±.il¼ 1
0 3 � fl9 Q � 1.,'-:) --C :t J:: It 'o 

(0037] 

*f:.1§ 1 (B) t:=m9 J::-5 t::, m 2 O){JJ:!:l:-'1¼ 1 0 2 /i., m 1 O)fJJ:!:l:.'l¼ 1 0 1 O)�--C�:?BlmG--c

v'-'d:<--C:tJ::1.,,0 �;f:tu::, m30){1J:!:l:-'1¼1 o 31i., m20){1J:!:l:-'1¼l o 20)�--C�:?BlmG--cv'-'d:

< --C ti J:: It 'o * t:.m 1 O)fJJ:!:l:.'l¼ 1 0 1 ,::� G --C, m 3 O){JJ:!:l:.'l¼ 1 0 3 iJ{H1:f G --C ti J:: It 'o 

(0038] 

� G ,:: , m 2 O){JJ:!:l:.'l¼ 1 0 2 BJ:: am 3 O)fJJ:!� 1 0 3 ti., � � iJ{:f;� pfr ,::: J:: I) W 7d:-:) --C It, --C ti 
J::1.,,0

(0039] 

* t:., iEtim1is!J&J� 1 0 0 0) pg !f� t:: m 3 O)fJJ:!� 1 0 3 iJ{H1:f G --c :t J:: v 'o t:. � ;u£m 1 O)fJJ:!
:l:.il¼ 1 0 1 iJ{**a@ � l10 Q � �, :¥ft Wm:{%' t:::m 3 O)fJJ:!:l:.'l¼ 1 0 3 iJ{H1:f G --c v, --c ti J:: v 'o * t:.

, iE�1is!J&J� 1 o o O)i%=a@?ZPtaO)l10 Q tt�itB J:: cf-t-O)m:{%',::, m 3 O){JJ:!� 1 o 3 iJ{H1:f G

--Cit ,--c :t J:: v 'o I§ 1 c'li.;-fftW,0)-!f� � ,¢,(*�c-m9 o 7d: B*B]*IIJ��t:: Bv ,--c, M@?ZPta �

ti.TE M-����-eyjl'�-'d:{,,is:J\:pfa, -:J * t) M@r::f=r ,::{-fl!O)jc*O)A t) .i61vt2:ti@, �11nl��

1.,,"5,:_��9Qo 

(0040] 

*f:.1§ 1 (B) t:=m9 J::-5 t::, iE�frli�?JJ� 1 0 0 O)pgi'f�t::m 2 O){JJ:!:l:.'l¼ 1 0 2 iJ{H1:f G--Cti
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J: V \0 f::_ C: :Z /£ffi 1 O){lj'!� l 0 1 iJ{�;fta@C" cJi) Q C: �, fiz:WJlI{%'t::=ffi 2 O){lj'!J,!!X 1 0 2 iJ{-;{¥ 

;(E L, L" \ L :t J:" \ 0 * t::. i£;f:n)ifr1ifm � 1 0 0 0) ;%a@ 7: �(a 0) Ji) Q ttB7t B J: a-=c-0) ili: {%' t=' ffi 2 

O){lj'!� 1 0 2 iJlff.;(E L, --Cv 'L :t J: v '0 

(0041) 

* t::.iEtimY�!f&J� 1 0 0 0) pg:i'fBO)ffi 3 O){lJ!t!!X 1 0 3 c: ffi 2 O){lJ!� 1 0 2 Ii., m� L, --C v, --C :t
J: V \o 

(0042) 
<ffi 1 O){lj'!:f;,!!X 1 0 1 > 

ffi 1 O){lj'!:f;,!!X 1 0 1 ti., l) -:f-r'J l,.. C:ffi 1 0)��4:�0)fJ'E'i'�{t!f&J�fl9Q 0 -=fO)f::_(bffi 1 0) 

iJJ!� 1 0 1 /;i, lJ T r'J AC:, ffi 1 0)��4:� C:, �* C:, � fl9 Q C: V \ -:J L '6 J: V '0 l) T 
r'J L. c: ffi 1 0)��4:�0)fii'i-�1t!f&J c: G --c ti., t::. c: :z 1£ =i J\Jv t-� 1J -:f-r'J L., '"?:,,, jJ :,,,� 
1J -:f-r'J L., =- ,y Jr Jv� 1J -:f-r'J L., =i J\Jv t-O)�i'fBiJl-;7:,,, jJ:,,, * t::. 1:t=-,y Jr Jvc'fi!i� � tLt::. 
=i J\Jv t-� iJ -r r'J L., =-,y Jr Jv-'"?:,,, /J :,,,-=i J\Jv t-� 1J -r r'J L.� � m", 0-:. c: iJl-c � 0

0 * t::.ffi 1 O){lJt!!X 1 o 1 1:t��4:� t::n□ :z --c, 7 ;i., � =-r'J L. � 1:t 15 tb c: 9 0 ��4:�tJ-Jf--

0)4:� � fl L, --Cv 'L :t J: v 'o 

(0043) 

ffi 1O){lJ!t!!X101t::J=§v'01J-:f-r'JL.c:ffi10)��4:�0)fii'i-�1t!f&J/i., Jli�ts.tiliUt!O);fta@

ffl@ � fl9 0-:. c: iJltff * L, "'o Jli�s:l][�O);fta@ff@ � �-::) iEtimY�!f&J� /i., n5C��_m7)lr'ffl 
",, 1J -:f-r'J L. iJl=t,z5c� t= tltfflCEiJji� -c Ji) 0 t::. tb1EJfl: iJlfJf", c: ",-:) t::.llJ ,¢,( iJl Ji) 0 0 * t::., ffi 

1 O){lj:f;,!!X 1 0 1 iJlfli�s:l][�O);fta@ff@ � fl9 0 J�'E'i', {��9 0 '"? '.7''� Y r'J .b.�O)!l{!�jc 

*O){JmjffiiJl�-:_ I) -?9v '0 L, 7J" L, ffi 1 O){lj'!� 1 0 1 0)9 /'Z --C iJlfli�s:l][�O);fta@lf@c' iJ:
< --C :t J: v 'o t::. c: ;z tiffi 1 O){lJ!:f;!!X 1 0 1 O)�i'fBt::=;fta@'.7':�faiJlcfi)-:J --C :t J: v' L,, ffi 1 O){lJ!:f;!!X

1 o 1 O)�i'fBti.�F@�-C-Ji)-:J--C:t J:1,,, L,, ffi 1 O)'pJ'!� 1 o 1 iJl-=fO){-f!!O);fta@ff@�flG--C
1,,,--ct;J:1,,,o

(0044) 

ffi 1 0) {lJ! J!!X 1 0 1 / i., iE � 1� !f&) � 1 0 0 0) g=r -C-:t tr� t:: ft n5Cffi& Et t:: * � 9 0 {lJ! J!!X c: L, --C � 

ji�900 =1JZffi?ft!O)�_m�*� < 90/::.tbt::, ffi 1 O){lJ!t!!X 1 0 1 ti., ffi 2 O){lJ!t!!X 1 0 2 B 
J: Uffi 3 O){lj'!J,!!X 1 0 3 J: IJ '6 -tfs:ffliJ{A � V \-:_ C: iJl!ff * L, V '0

(0045) 
<ffi 2 O){lj'!� 1 0 2 > 

ffi 2 O)'pj'!J,!!X 1 0 2 ti., ffi 2 0)��4:�0)�{t!f&J�fl9Q 0 ffi 2 O)'pj'!J,!!X 1 0 2 /;i, ffi 2 O)� 

�4:� c:, �* c:, � fl9 0 c: v '-:J --C :t J: v 'o ffi 2 0)��4:� c: L, --C ti., t::. c: ;z /£-:f-3) Y 

, V;v=i=-r'JL., =.,yJrJk J\-J-Vr'JL., -;7:-,,jJ:,,,, �, '.7oL., =-7t7", =11\Jvt-, 0)

:1-,,tJ: < c: :t � � J=§v, 0-:. c: iJlc-� 0 0 t::. t;:: G, ffi 2 0)��4:� ti., ffi 1 0)��4:� c: �IJ: 

0 7C*C" Ji) 0 -:_ C: iJltff * L, v 'o 

(0046) 

*f::.ffi 2 O){lj'!:f;,!!X 1 0 2 Ii., ffi 2 0)��4:�0)�{t!f&)t::jJ□:z --C, 1) -:f-r'J.b.�fl90-:_ c:iJltff
* l, v 'o t::. C: :Z ti, -:f-3) /� 1) -:f-r'J .b., '°? / jJ /� 1) -:f-r'J b. fJ: c' � fl l, L '6 J: v 'o 

(0047)

* t::.ffi 2 O){lJ!:f;!!X 1 0 2 Ii., ffi 1 0)��4:� � fl L, --C v '--C :t J: v 'o t::. c: ;z /£, ffi 1 0)��4:
��fl90fii'i-�1tfi1JO)�'(fBO)ffi 1 0)��4:�-it-1 t-t::, ffi 2 0)��4:�iJlff.;(EL,--C:t J:
"' 0 

(0048) 

t::. c: ;z tiffi 2 0)��4:� iJl-:f-3J Y O):f;�i'i-, ffi 2 O)'pj'!J,!!X 1 0 2 t:: B v '--C, �{t-:f-3x Y ( T i 

0 2 ) c: L, --C 1¥1:E L, --C :t J: v ' L,, -:f-3x Y � 1) -:f- r) .b. ( L i T i O 2 ) c: L, --C 1¥1:E L, --C :t J:

v'o *t::.ffi 2 O){lJ!:f;!!X 1 0 2 t::Bv'L, 1) -:f-r'J .b. c:ffi 1 0)��4:��fl90tii'i-�1t!f&JO)�
ffBO)ffi 1 0)��4:�-it-1 }- iJl, -:f-3) Y-C@t� � ;;h --Cv 'L :t J: v 'o 

(0049) 

� t; t::ffi 2 O){lj:f;,!!X 1 0 2 /i., 7 'Y *�fl L, --C v '--C :t J: v 'o

(0050) 
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ffi 2 O){J]{t.!JX 1 0 2 /i., ffi 1 O){J]!t.!l½ 1 0 1 �, 1�JZl! 9 -0 ffi 3 O){J]{t.!JX 1 0 3 � � <(' J \ ';/ 7 7 {1]! 

t.!l½ � L, --C1�\Hiig9 -0 o ��4:� ti., 4:�0),fiffi�r: J:.-::> --C �--rFa9li'e�iJl�{L L, 5 -0 o -f: 0) t� lb 
' ��4:�0){Li'r!J&Jti., ffi 2 O){J]{t.!JX 1 0 2 r:ffiv'Qt�

l
4� G--Ctlr* l_,,1,,0

( 0 0 5 1 ) 

ffi 2 O){JJ!t.!l½ 1 o 2 ti., sm�O)�i:ratt@ � fl9 -0 ::. � iJltff * G i, 'o ffi 2 O){JJ!t.!l½ 1 o 2 iJls 

.f][�O)�i:raffl@�fl9-0::.�-c, ffilO)ffl�IOl��i:raO)��#-�L,�9<tJ:-0o ffi 

1 O){J]{t.!JX 1 0 1 �ffi 2 O)'p]{t.!JX 1 0 2 O)�i:raO)l!!lc�iJl-�9-0 �- ffi 2 O){J]{t.!JX 1 0 2 /i.J:. l) 

��Gk--��G--cm�9-0::.�#-C�-00

(0052) 

GiJ" L,, ffi 2 O)'p]{t.!JX 1 0 2 O)�--CiJls.f][�O)�i:ratf@�flGLv'iJ: < --Ct J:.i,,o �-1 ?tY 

r= 61fili!O)®*iJllitHt'9 -0 tl@iJl�tU� � tL --c i, ,t11£, �i:raffl@t= of dJ-iJlcb-::> --c :t J:. i, 'o 

(0053) 

� 1:> c:::ffi 2 O){JJ!� 1 o 2 ti.Y- 1::: ;z-Jv��i:raffl@, 7t 1J r:' Y��i:ratt@ � /i. l5 lb� 9 -0 -f: 0) 

{if!O)�i:raffl@�flG"Cv'L"b J:.i,,o *I�, ffi 2 O)'p]{� 1 0 2 O)-fmt::/i.�-17fY0)�1J.iiJl 

cb -::> --C :t J:. 1;, o * t� ffi 3 0) 'JlJ!t.!lX 1 0 3 0) -'(fB /i..:J-F i:ra � --c-cb -::> --C :t J:. 1;, o
(0054) 

ffi 2 O){J]!t.!l½ 1 0 2 ti., m'9 "5'-0 �f&'.-� � L, --C O)mfmiJl{fi:T9 -0 iJl, � < tJ: I) 9 "5'--C :t '4!f. 

J;.O)ffi:T � m < r�tLiJlcb -0 0 -r 0) t�lb, ffi 2 O){JJ!t.!l½ ti., iE�13!J&J� 1 o o 0)£H1riiJ" 1:> ;� � 
:n � ,::: 2 0 nm, J:. I) !ff* L, < /i. 1 0 n m * -C c:::;{¥;(E9 -0 ::. � iJltff * L, 1; 'o * t�ffi 2 O)� 

�4:� ti., JJ;Eit1Jl!!l2 � fl G --Cv 'L :t J:. i, ,o 

(0055) 
<ffi 3 O){JJ!� 1 0 3 > 

ffi 3 O){JJ!t.!lX I o 3 ti., :!W:�Jt*O) ®{L�m � fl9 -0 o ffi 3 O){JJ!� I o 3 Ii., :!W:�5c* �, ® 

* �, � fl9 -0 � v '-::> --C :t J:. i, ,o :!W:�5c* � L, --C ti., t� � ;z /£'"? (f;z-V r) b., jJ JvV r) b.

, X. 1) 1) r) b. 0) tJ> tJ: < � 4:; -� ffl 1,, -0 ::_ � iJl-C � -0 0
(0056) 

ffi 3 O){J]!t.!l½ 1 0 3 /i., iE�m!J&J� 1 0 0 �=1xt!Ufilt:::ffi1,,t�l�H=, ffl��¥f!x'.'.��f§!R9-0{1]!t.!l½ 

-ccb-00 -f:O)t�lb, ffi 3 O)'pJ'!� 1 o 3 c:::ffi1;,-0*1*4ti., 3'tn5effi'.O)�:f¥-c�{LiJlJ>tJ: <, ffl 

��1,{Jl.�O)�f§!R-C��L,t:= < V'tt:¥4-Ccb-0::. �iJltff* l_,,1,,0 ffl�{L"¥BkJt:::��tJ::!W:�5c*O) 

®{L!J&J/i., ffi 3 O){JJ!t.!lX I o 3 � G--Ctlr* t_,,1,,0 iE�m!J&J� I o o ti., ��i'fBt:::ffi 3 O){JJ!t.!lX 
1 o 3 �fl9-0::. �--c-, =<xffla!!0)3'fin5efflt=aSt--t-0��,11:��J::�-1±-0::. �iJl-c�-00 ::. 

::. -c =<xffla!!O)��it-1iJlra1J i,, � ti., f:7U x t£ffi 1 O){JJ!t.!l½ 1 o 1 iJlfl9 Q 1J '=f-r; b. � ffi 1 O)� 

�4:� � '2t<l"fii'r®{L!J&JO)�i:ratt@iJl J:. /) ��-c d') Q::. � � 1, \ 5 0 ct') Q 1, \ /i., 3'tJ'.&ffl � i%i 
I)� l,, --C ti =<Xffla!!0)'1!f.J;.O)�{LiJl1J\ � v '::_ � � v' 5 a cb -0 v' ti., iffiljj3!J&J� 1 0 0 iJlfl

9 Q 4:�0),fjffi��{LiJl}fP#iU � tL-0::. � � 1, \ 5 0
(0057) 

* t�, ffi 3 O){J]!t.!l½ 1 0 3 /i., 7 'Y *�fl L, --C v 'L ti J:. v '0 ffi 3 O){J]{t.!JX 1 0 3 iJl7 'Y *�fl
9 -0:f:�i'r, :!W:�5c*O)®{L!J&J$0)®*0)-'(fµiJl7 'Y *c'fll[fl � tL --Cv 'L :t J:. v 'o 

(0058) 

:!W:�Jt*O)®{L!J&J g::r O)®*iJlffB5tBt/ c::: 7 ,y * t:= J:. t) fll[fl � tL-0 ::. � -c, 1:9U :z ti 1) '=f-r) b. 0) 
:J:JtM:·l'-1 � ra'Jlb-0::. � iJl-C � Q O -f:O) t�lbffi 3 O){J]{t.!JX 1 0 3 iJl#;(E L, Lt> 3'tJ'.&ffl � MHf ,::: < 

< iJ:-00 * t�, iE�$!J&]�;{Eft--rO)��'(fpt:= 7 'Y *iJl;(¥;(E9 -0 ::_ � -C, ffl��iJl5t�� L, --C 1_: 

{j t� 7 'Y ®t:::,xj9 -0 ffiN�'['i.iJl�J::9 -0 t�i'riJlcb -0o

(0059) 

� I:>,:::, ffi 3 O)'p]{t.!JX 1 0 3 /i., 1) '=f-r) b., ffi 1 0)��4:�;B J:. tfffi 2 0)��4:� � fl L, --C 
l;\"(" t> J:. 1, \ 0

(0060) 

* t�ffi 3 O){JJ!t.!l½ 1 o 3 iJlfl9 -0 :!W:�5c*0)®1L!J&J ii., sm�O)�i:ratt@ � fl9 Q::. � iJltff
* t_,,1,,0 ffi 3 O){JJ!t.!l½ 1 o 3 iJlsm�O)�i:ratt@�fl9Q �- ffi 2 O){JJ!t.!l½ 1 o 2 ��i:raO)wc
�iJl-�l_,,�91;'0 ffi 1 O){J]!t.!l½ 1 0 1, ffi 2 O){J]{t.!JX 1 0 2 ;JS J:. u';'ffi 3 O){J]{t.!JX 1 0 3 O)�i:ra
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O)j!lj2fi'iJiJ{ffl��3&9 G �, ffi 2 O)'pJ{:f:Jl¼ 1 0 2 JS J:: cfffi 3 O){JJ!:f:!l¼ 1 0 3 /:i.J:: IJ �Ji:'. L, f;:.1&'.tf 
Ji � L --c mrnig 9 Q =- � iJ{-c � Q o 

( 0 0 6 1 J 

L iJ" L, ffi 3 O)'pJ{:f:Jl¼ 1 0 3 0)9 x--c iJ{E.fiUf!O);f,a@ffl@-CIJ: < --c :t J:: v 'o �-1 7t /' t:: 6 ffilil 
O)�*iJ{�}tri9 G t:l'li:@iJ{i%f!Jf � ;h --C v ,:ti,;£, ;f,a@t:l'li:@,:: Of ifj,?J{cb-:) --C :t J:: v 'o

(0062]
� t;, t=ffi 3 O)fJJ!� 1 o 3 ttY- 1::: :t-Jv�;f,a@ffl@, 7t 1J r:' /'�;f,a@t:l'li:@� Ii. l5 dJ � 9 Q --c 0) 
fif!O);f,a@ffl@�flLLv'L'0 J::1.,,0 *f;:_, ffi 3 O)'pJ{� 1 0 3 O)�'(f�t::/i.�-17f/'0)�1J.iiJ{ 
cb-:)--C:t J::1.,,0 *f;:_ffi 3 O)'pJ{:f:Jl¼ 1 0 3 O)�!f�li.-.1F@�c'cb-:)--C:t J::1.,,0 

(0063] 

ffi 3 O)fJJi:f:!l¼ 1 o 3 ti., m9 '5'G �:r&:ttli � L --c O)fflHmiJ{ffi:T9 Q iJ{, � < tJ: 1J 9 '5'--c :t � 
_mO){fi:T�tB<0 --cO)f;:_fb, ffi30){1J!�li.0. 5 nm.J;JJ::5 0 nmJ;JTiJ{W*L<, 0. 
5 nm.J;JJ::2 nmJ;JTiJ{J:: IJW* Lv'o

(0064] 

* f;:_ffi 3 O){JJ!� 1 0 3 iJ{7 'Y * � fl9 G :f:l'rg, 7 'Y * Ii. 7 'Y {r; '? -7',:z- V 17 A (Mg F 2)
, 7 'Y {r; 1) T 17 A ( L i F) , 7 'Y {r; =:I J\Jv }- ( C o F 2) J;Jj}O);f,a,g�:,k)'iJ-C-1¥1£ L --C It,
G ,:_ � iJ{W * L v 'o J!{,,fs:Elt/ t:: ti., iftiljm!fo/J� 1 0 0 O)*®m:f%' � X P S 71-tfr Lt;:.� �, 7
'Y * 0) ;f,a,g .:c ;z-Jv :¥ -0) 1::: -,:7 {ft @r ti. 6 8 2 e V J;J J:: 6 8 5 e V J;J T-C cb G ,:_ � iJ{W * L
<, 6 84. 3 eV;f¥_Br-CcbG=.�iJ{J::tJW*Lv'o ,:.;h/;iMgFz, Li F, CoFz
0)" ,f :ti,� :t �3& L tJ:" ,;f,a,g .:c;z-Jv:¥-c' cb Q 0

(0065] 
fJ: JS ,is: BJ,! iYi!IJ �� t:: JS v, --C, X P S 71-tfr L f;:_ � � 0) cb G �* 0) ;f,a,g .:c ;z-Jv :¥ -0) l::: - ,:7 {lL@r 
� Ii., --cO)�*O);f,a,g.:c:z-Jv:¥-t=��9 Gffil!El-c, .:c:t-Jv:¥-Y-�,:1 l---JvO)iillim'.iJ{�* 
� tJ: Q ;f,a,g .:c :t-Jv :¥-0){[1[ � ", -5 =. � � 9 Q o

(0066] 

��EltJ t=, iE�mtw� Ii., 3"Bn5l:ffl � *-I u �9 t= -:):ti,, -;;1 /ff/, =i J\}v 1", =-'>' 1_r Jv�O) 
ffi 1 0)��4:�iJ{fflMif�t=i�/:tl9G, �*iJ{ffliij)?,9Q, ;f,a@ffl@iJi:;;f�Ji:'.t::/J:Q, �V'-:) 
t;:. MU & ft iJ i _':£ l5 , � {r; iJ i J:ffi Iv --c- vp < o L iJ" L ,is:� BJ,! 0) � !iJ -tf-C cb G iE tilj 1E 1W � l O O / i., 
J\'Y 7 y{JJ[�� L--C�fm9Gffi 2 O){JJ!:f:!l¼ 1 0 2 �, ffl�{t:'¥Elt/t::�Ji:'.IJ:ffi 3 O){JJ!� 1 0 3 
O)�h�fl9Go --cO)kdJ, ffi10)��4:�0)ffittl�m�Eltl���L,, ffilO)ffl�lOl
iJ{fl9 Q 1J 5-17 A������ '2i'<L"ti,g�fr:!fo/JO)i%a@t:l'li:@ � J:: ,J �Ji:'.t= 9 Q =- � iJ{PJtm-c
cbGo --cO)kdJiE�$/W�lOO�fl9G=�ffl�0)�--{,:1�� tt�::k��fi'iJJ::�ttG=.
�iJ{-C�Q0 �t=, X'j,tiljl)7l)AO):f;�,g-C-4. 3V�,rn;zGJ::-'J/J:fflJ±, f;:_�;z/£4. 5
V J;JJ::O) r'fflfflEE-C-3"Bn5l:ffl� fr -5 :f:�,gt::, ,:;,fs:�BJ,IO)�)'iJ,.j;JO)t:l'lJ'.JJ¼/i.il�IJ:m� � �:J.9 Q 0

(0067] 

<fft{I> 
iE,tit�1EIW� 1 0 0 O)fft{I/i., ::k �9 '5'G � 1) T 17 A0)1Jtff�iJ{ffl L < tJ: G, �t�{,,fs:t::�::r. L 
f;:_ � � t= 1EIW�Ji O)* TIU iJifIL < tJ: 1) 9 '5' Q' �O) Fi=rEUf![iJ{ cb Q O � h' tj\ � 9 '5' Q �' �ffl 
{,,fs:A-O)�IBft::iE!W�Ji � }_§Jf Lt::< < tJ: Q, fflMif� � O)BzftiJ{j@iJLlt::J:fficl"�O)Fi=r'JJIL¢.l :t 
_':_E l5 Go --cO)f;:_fb, D 5 0 (;,< y-',1 7 /'{I� :t v' -5) iJ{, 0. 1 µ m.J;JJ:: 1 0 0 µ m.J;JT 
iJ{W * L <, 1 µ m.J;JJ:: 4 o µ m.J;J T-C cb Q ,:_ � iJi J:: tJ W * L v 'o

(0068] 

* f;:_ if tiljJE!W �Ji � r'ffl � st {r; 9 Q f;:_ dJ t:: Ii., ::k � tJ: fft r CJ& :t � v, :i'f�7t iJ{ 2 o µ m ;f_¥_Br.J;J
J::4 o µ m;f¥_BrPJT) �tJ\� IJ:fftr (J&:t�1.,,:tf�71iJ{ 1 µ m;f_¥_Br) �¥�EL, ::k�IJ:fftr
O)Fa'J�� � tJ\ � IJ:fftr-C:f:_ll_!fb G ,:_ � :t flm-C cb Go --cO) f;:_fbfftm'.O) l:::-,:1 /i. 2 -:)j;JJ::cb-:) --C
:tJ::1.,,0

(0069] 

IJ:BiEt�1E/W�O)fftf¥ti., /:tl��*40)fftf¥t;:,t-CIJ: <, /:tl��*4t::'2i'*:hG 1) :f-17 A�, 
ffilO)����O)�(�T, Li/ffil0)��4:���*9)0)�-���Go

(0070] 
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iliJBm0¥40)f1t:£i
J
�,Jy� ",t�i'i-, iE�m�m�O)fll'.1£ � J::acO)tlJ * G" ,feoo r= 9 6 t= Ii., �P>G

9 6 �t,:f1P>G:&�tt6�,�-JJ1� 60 

( 0 0 7 1 J 

�)J)GO)�O)fll'.P>G:&� 1JlJ'.i9 6 t:: Ii., ttlJB}]0ff40) L i /ffi 1 O)jl���J:t � 1 J:. t) A�< 9 
6, -::) * tJ 1J T 17 A� ���tut= 9 6-:. � -JJ11inttr-c:� 6 0 t� � .:z 1£ L i /ffi 1 O)JI���
J:t � 1 . 0 6 f¥B£ � 9 6 � D 5 0 iJi 1 5 µ mP).J::O) i£fiijy�!fo/]� � 1i G ;rt�9v 'o � B, 1tz 
JZl!9 Q iJ1iE�Y�!W� � 1'F!J!9 Q If¥$ t= 1) T 17 A -JJ1*1H= �;r);rl,Q-=- � -JJi� Q t�tb, ili*
J::iJi-:::if�iE�Y��?l]�O) 1) T17 A �ffi 1 O)jl���O)J:t/i., ttlJB}]0ff40) 1) T17 A �ffi 1 O)jl 
���O)J:t � �j& L, � v' _:_ � iJi� 6 o 

(0072] 
�-:. 6-JJ1, 1) T17 AJ;.iJi�*'H=� IJ 9�'6 �' =t1,�ffln[!t::J=§1,,,f��O)�J;.*HJl$-JJ1{Etf9
6 B -t-;tt-JJ1:':t b 6 o 

(0073] 
L, -fJ'\ L, � iJi G, ::z!s:JBBJJ� G Ii., *Jl!!fl'f� t:: ffi 2 O)jl��� � fl9 6 ffi 2 O)'µJ{:f:� 1 0 2 � �1Ht 
6-:. � --e, L i /ffi 1 O)Jl���J:tO) =r:,; t- o -Jvt= J:. tJ f1t:£ � w * G 1., ,fisl!tl ,:: L,-::)-::), 
r§Jv ,�J;.�:l'l-$� fl9 6iE�$/W� � 1'F!J!'"C' � 6-:. � � BJ_J G-fJ'\t:: L, t�o 

(0074] 

*lii fm t:: ffi 2 O)jl��� � fl9 6 f&'.tifii � � tj 6 ::z!s:JBBJJ 0) � ,JtfO) i£fiijy�!fo/j� O):f:�i'i-, /:ti
JB}]0ff40) L i /ffi 1 O)jl���J:t Ii. 1 . 0 0 PJ.J:: 1 . 0 7 PJ. �c' � 6-:. � iJitlJ * L, <, 1
. 0 3 P).J:: 1 . 0 6 P). �'"C' � 6 -:. � iJi J:. t) tlr * L, v ' 0 

(0075] 
<�'pjj:�[q!±O)t�W-> 
ffilO)ffi�lOl, ffi20)ffi�l02BJ:.ljffi30)ffi�l03�, ·�6ffiP>G�fl96ffi 
:f:�--e � 6 o L, 7J" L, -t-;ttT';rtO)'µJ{:f:�iJ1fl9 6 n* /i.YJIJJt1g]ili2 � fl9 6 -:. � -JJ1 � 6 o t� � .:z /£
ffi20)ffi�l02#fl96ffi20)J:1����2B£1g��fl96-:.�#�6o *kffi30)M 
:f:.ll¼ 1 0 3 Ii., 1tzJZl!9 6 -/Ji? '.�f',,t-. V 17 A�O)!ltUM!n*iJif!mitfr L, -c v, 6 ']lJ{:f:�c' � 6-:. � -JJitlJ * 
L,1,,,t�tb, !f:!.UlrJ.n*O)yJIJJt1g��fl96-:. �-JJ1�6o -t-O)f�tb, -t-;ttT';rtO)'µJ{:f:�O)t�Wli.
BJ_J�'"C'� i,, ,:f:�i'i--JJ1� 6 o 

(0076] 
ffi 1 O)'µJ{:f:� 1 0 1 , ffi 2 O)'µJ{:f:� 1 0 2 BJ:. CT'ffi 3 O)'µJ{:f:� 1 0 3 Ii., TE M�, S TE M� 
, FFT (r§J�7-0I��)M�, EDX (I,,t-.��-��fflx•��), ToF-S 
I MS UfM':rB�Fs9ffi=rx-1 7t Y�J;.�;f')r�) t:: J:. 6 i� � :J:JfoJO)�tfr, X P S ( X*JlY6ffl--F 

�:1/6) , ;,t-y x ffl--F�:1/6�, T D s C �¥_1'ffi]5?.WJ1UJ 7-. �tfr�) � t= J:. -:::i -c • � 6 {fJlJJ)G � fl 
9 Q-=- � � iitii--e � Q 0 

(0077] 

t� � ;z /;!TE M�B J:. CT'S TE M�'"C'/i., ffl)J)Gjc*O)�i,, ,-JJi�O)B}_J 6 � O)�v' � �-:::> -C� 
��;rt6ktb, ffilO)ffi�lOl, ffi20)ffi�l02BJ:.ljffi30)ffi�l030)ffl)J)Gjc* 
iJi.�6-::.�iJi��'"C:'�60 *f�EDXO)ffi�tfr (t��;z/;!jc*'°?'Yt:Y�f') -et, ffil 
O)'µJ{:f:� 1 0 1 , ffi 2 O)'µJ{� 1 0 2 BJ:. CT'ffi 3 O)iJ� 1 0 3 -JJi·� 6 n* � fl9 6-:. � -JJi� 
�--e � 60 

(0078] 

* ,� E DX O)jJR�tfr' BJ:. a T O F-s I Ms � ffl V, fd� � h foJ O)�tfrc' Ii., ffi 1 O)'pjj:�

101, ffi20)ffi�l02BJ:.ljffi30)ffi�l03#fl96�jc*0)2B£0)l:::-���ttl

9 Q -=- � iJ1'"C' � Q 0 

(0079] 
G-fJ'\ G �-T Gt, �fm�tfrt:: J:. -:::i -Cffi 1 O)'µJ!:f:.ll¼ 1 o 1 , ffi 2 O)'µJ{:f:� 1 o 2 BJ:. affi 3 O)'µJ! 
:f:Jl¼ 1 0 3 0)8}_J,li{g�J�W.iJ{��'"(:'�� < Lt J:.v' 0 

(0080] 
::$:BJJiFIIJW�t::Bi.,,-c, iE�Y��?ll� 1 O O O)*Ji,'l'f�t::;f¥t£96ffi 3 O)'µJ{:f:� 1 O 3 Ii., iE�Y� 
!fo/J�l000)*ffi�G, ��:J:JfoJ��'"C'�ttl�;rt6"?�,,t-.Vl)A�O)-ffijc*0)2B£� 
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l:::-YO) 1 / 5 J;JJ::-CJ00'JlJ!j:Jl¼�v"-'J-::. � � 900 y��:J:JfoJ?:tffr� L,--C/i., J::J£0) ED X 

O)*JRit;f:fr, BJ: cl T o F -S I M S � J=§ v "td� � 1J foJ 0)7t,ffr� � )=§ v "0 -::. � ;iJ�-C � 0 o 

(0081] 

;i/;::!;l1.U1'!.5c*O)t,l;)]tO)l:::-Y/i., iEtilfiy3�o/]� 1 0 00):tRTiiJ7J"09=';L\t::[n];b'>--::>/d�� 3 nm 

;i -C t::1¥;(:£9 0-::. � ;b{tlr ;i L, <, � � 1 nm ;i -C t::1¥;(:£9 0 -::. � ;b{ J: 1) W ;i L, <, Y� � 0 

. 5 nm ;i-Ct::1¥;(:£9 0-::. � ;b{� G t::W ;i L, v '\o

(0082] 

;i /;::1;lt!J1'!.5c*O)y,l;J]t;b{l:::-Y 0) l / 5 t:: 7d: 0 i�� /i., {'F�:n1.!t:: J: iJ �ld: 0 ;b{, f�J£9 0 

{'F�1J1.!0)t�i'rti., B B<L:, tliEtilfio/3!1o/J�O):tRTiiJ7J" G 2 nm,..__, 5 n m;f¥J3t-C J0 0 o
(0083] 

tftWili:{%'v;%a�:Xi1faili:{%'�0)ffi 1 O)iJI:f:Jl¼ 1 o 1 O)pg!f�t::1¥;(:£90ffi 3 O)iJij:Jl¼ 1 o 3 t::-:>v" 
--c:t, r��:nfoJitffrc't�th�:h0!lt!JW.5c*O)tJ;J3t;b{, l:::-YO) 1 / 5J;JJ::-CJ00iJij:Jl¼�v" 

-'j_::_��90o

(0084] 

i£,§Ey3!1o/J� 1 0 0 ;b{fl9 0 7 'Y *0)7.J'� Ii., :!tl.UX'b-c*O)?:t� � !ft:�9 0-::. � ;b{tlr ;i L, v "o

TO)f;:_fb, 7 'Y*:/:;y,l;J]t1gjftj2�flL,, 7 'Y *O)y);)]tO) l:::-Y ti., i£,§Ey3!1o/J� 1 0 0 O):tRTiiJ 

;b'> G g=t JL\ t:: [n] ;b�--::> td� � 3 n m ;i -Ct:= f¥,tf 9 0 -::. � ;b{tlr ;i L, < , Y� � 1 n m ;i -Ct:= f¥,tf 9 

0-::. � ;b{ J: iJ W ;i L, <, � � 0. 5 nm ;i-c-t::1¥;(:£9 0-::. � ;b{� G t::W ;i L, v '\ o

(0085] 

;i/;:*B];J\IIJ��t::Bv"--C, iE@t2i!lo/J� 1 0 0 O):tRJli!f�t::1¥,t£90ffi 2 O)'JlJ!j:Jl¼ 1 0 2 /i., y� 
� :J:JfoJ?:t,ffr-Ct�th � ;h0 ffi 2 O)�f$4:]iiO)y);)]t;b{, l:::-Y 0) l / 2 J;JJ::-C J0 0 ielffi � v" -5 
-::. � � 9 0 o fft W ili {%' v ;%a� :X pfa ili {%'� 0) ffi 1 0) iJij:Jl¼ 1 o 1 0) pg !f� t:: 1¥tE 9 0 ffi 2 0) iJij:Jl¼ 

1 0 2 t::-:>v"--C'b, y��:J:JfoJ?:tffr-C�tti�:h0ffi 2 O)�f$4:JiiO)t,l;J3t;b{, l:::-YO) 1 / 2 

J;JJ::-CJ00ielffi�v"-'J-::. � �90o 7.J'ffr=F1.!� l,,--C/i., J::J£0)E DXO)*JR?:t,ffr, BJ:clT 

o F-S IMS �ffiv"td��:J:JfoJ0)7t,ffr��fflv"0-::. �;b{-C�00

(0086]

TO)f;:d)ffi30)iJij:!l¼l 0 3 �, ffi20)'JlJ!j:Jl¼l 0 2/i.!ft:�90t�i'r;b{J000 /;:/�L,, ffi30) 

iJij:Jl¼ 1 o 3 /i., ffi 2 O)iJij:Jl¼ 1 o 2 J: IJ :tiE@t2i!lo/J�*ft�O)*OOt::m:v"'JlJ!j:Jl¼t::1¥;(:£90-::. � 
;b{tlr ;i L, v "o ;i f;::!f=l1Jt!5c*O)y,l;J]t0) l:::-Y /i., ffi 2 O)�f$4:}iiO)y);)]tO) l:::-Y J: I) 'b, iE 

tilfi13!1o/J�*ll �O):tRTiiJ t:=m:v "'JlJ!j:Jl¼ t::1¥;(:£9 0 _::_ � ;b{tlr ;i L, v \o 

(0087] 

ffi20)�f$4:JiiO)l:::-Yti., iEtilfitE!lo/1� 1 o 00):tRTiiJiJ"Gg=t;t,\t::foJ;b"--::>td�� o. 2 nm 

J;JJ:: 1 0 n mJ;X-F t::1¥;(:£9 0-::. � ;b{tlr ;i L, <, Y� � 0. 5 n mJ;JJ:: 3 n mJ;XF t::1¥;(:£9 0 

_::_ � ;b{ J: i) tlr ;i L, v "o 

(0088] 

ld:B XPS /i.iE�12i�o/J� 1 0 0 O)*ft�O):tRTiiJiJ" G 5 n m/21:: t:'�JE_mE1k]t::it;f:frPJ1l'�-CJ000 

TO) t;:dJ:tROOiJ� G 5 nm /21:: t:' t::1¥;(:£9 0 ffi 3 O)'JlJ!j:Jl¼ 1 0 3 BJ: clffi 2 O)'JlJ!:f:Jl¼ 1 0 2 O)jc* 

�}]t�JE'._m��?:J'�90_::_��C'�0o

(0089] 

iE@¥3!1o/J�l000):tRTiiJ�XPSit�L,k��, ,ffilO)�f$4:JiiO)�)]t�l�L,k��O) 

, ffi 2 O)�f$4:JiiO)tJ;J3tO)t§xt{u'Ui. o. o s J:JJ:: o. 4 J:J TiJ{W * G <, o. 1 J:JJ:: o.

3 J;J TiJ{ J: iJ W ;i L, v "o ;i f;::1JUX'!.5c*O)y);J3t0):,t§xt{u'Ui. 0. 4 J;JJ:: 1 . 5 J;J T iJ{tlr ;i L, < 

, 0. 4 5 J;JJ:: 1 . 0 0 J;J TiJ{ J: iJ tlr ;i L, v "o ;i /;: 7 'Y *y);)]tO);f:§xt{u'Ui. 0. 0 5 J;JJ:: 1 
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L, /i. b dJ t:::.. �t,J � m L, -C 1.,, 0 o 1J□� t::= J: t) , 5--!x ::.,, � fl9 0 Ji.I 1 2 2 q::r 0) 5--!x ::.,, /i.fft r 1 
1 o 0) pg:i'f� c:: fnJiJ'\-=> -c;JJt�9 0 o ;JJtff!{ L, t:::.. 5--!x::.,, 1i., iJit!l¼ 1 2 1 c:: '2i' * :h0 1) 5-r) b. � � 
ftG-C:f--!x::.,,®05-r'Jb.��IJ, 5--9::.,,®0rr'Jb.�fl90Ji.1125#ID��t100

(0123] 
1) 5-r) b. iJ{, 5--!x ::.,, � �ft L, -c 5--!x ::.,, ® 1) 5-r) b. � � 0 t:::.. dJ, f1 r 1 2 0 0) £H1ri--C Ii. 1) 5-
r) b. iJ{;;f;§xtElt/t::=�JE90 o TO)f:::..dJ, �4 CC) ,::m9J:-5t::, fftrl 2 00)£Rorit::®1t

=1 J'\Jv l'- Ji.I 1 2 4 iJ{��stJ t::ID� � :h0 � ;fti.flU � :h0 o
( 0 1 2 4 J 

�4 CD) /i., �4 CC) iJ'\G1J□�iJ{+itt::=fi;b,h, *9£8)jO)�,J,tf--Ca,0iE;f:ilJ;i$/W�l 
0 0 � �-=> tdt,J � m L, -C v, 0 o s,i:g�O)��ffl� � fl9 0 ®1t =1 J'\Jv l'-Ji.I 1 2 4 iJ{£ROO 
,::1¥l'f90-=:. �--c, 7:7'.:z-.Vr'Jb.ii.fftr 1 1 0O)pg:i'f�J: iJ :t, f1r 1 1 0O)£Rooc::ruHt7 
:7'_:z-.Vr)b.�L,-Cff'.1±901.JiJ{tfi.'ff!_t:: �� :z G:h00 * t:::..� 3 0);1:�ft� ��t::=, 7 '1/ *O) 
1¥ l± t:: J: t) 7 ,;f .:Z-. V r) b. 0) fJmi tfr iJ { WJ � � ,h 0 o 

(0125] 
TO) t:::..dJ, � 4 CD) t::=m9 J: -5 t::, 'JJJ!;f:Jl¼ 1 2 1 ,:: '2i' * :ht:::.. 7 '.�i ;z ... V r) b. � 7 'Y * /i.£Rori 
t::,fJmi,ffrL,, ®1t=:IJ'\Jvl'-��t::=ffi30)'J1J!;f:Jl¼l 0 3 ��00

(0126] 

-:. 0) J: -5 t:: L, -C, ®1t 7 :7'_:z-. V r) b. � ®1t =1 J'\Jv l'- � fl9 0 ffi 3 O)'JJJ!;f:Jl¼ 1 0 3, 5--!x ::.,,® 
1) Tr) b. � fl9 Q ffi 2 O)'JJJ!;f:Jl¼ 1 0 2 ' B J: a =1 J \ }v }-- • 1) Tr) b. � fl9 Q ffi 1 O))JJ[;f:Jl¼ 1 0
1 � fl9 0, iE�t�rw� 1 o o iJ{ff::� � tt0 0 

(0127] 

� B 1J□� t::= J: U ��5c* � fJmitfr � ii 0 ;J:�ft, ffi 1 O)'JJJ!;f:Jl¼ 1 0 1 iJ{fl9 0 1) 5-r) b. � ffi 1 0) 
�����'2i'iG'tift®1t!f&JiJ{���--Ca,0 � �"?����1aiJ{ff'.l'f90 � �' £R)i.l'(f�t::11--c 
� <, 1) 5-r) b. � ffi 1 O)���� � '2i'<G'fift®1t/WO)fftW-Jli:f,_g;-?����1am:f,_g;t:: :t !lf!�5c 
*iJ{f}ffij:,t}rL,-:j 0o f1Jf.Jli:f,_g;"?����JaJIT1,_g;,::=f}ffij:,t}rL,/:::_!l{!�jc*/j:_, ffi 1 O)'JJJ!;f:Jl¼ 1 0 1 iJ{fl
9 0 1) 5-r) b. �ffi 1 O)���� � '2i'<G'fift®1t/WO)��ti�O) � G � 0tfi.'JE1tt::=�--q'. L, -5
0o

(0128] 

M�O)!lf!�5c* c T) � 7 ,y * c F) O).rtiJ{T : F = 1 : x c 1 . 5 < x < 4) CM r� 
lt) O)i!1alffi--C a, 0 �, WJ5f!Elt1 t::��ye*O)fJmitfriJ{�-=:. 0 t:::..dJ:tff * L, v 'o * t:::.. T : F = 1 : 
2 CM r�lt) f�B!'.--C a, 0-=:. � iJ{� G t::W * L, v 'o

(0129] 

fJmittrt= J: iJ ID�� ttt:::..ffi 3 O)iJit!l¼ 1 o 3 ti., i 1:::: -!x ::v-v "7 Jv��,= J: iJ ID�� tt-c ", 0 t:::.. 
lb, ffi 2 O)iJ!t!l¼ 1 0 2 � ffi 3 O)'JJJ!;f:Jl¼ 1 0 3 O)��O)i'ft!fnJ Ii., �:i'f�--Cfflllffr��9 0-=:. � iJ{a, 
00 J*Uffi20)ffl;f:J!¼l02�ffi30)ffl;f:J!¼l03#}-�-!x::r-V��0-=:.�#a,0o ffi20) 
'JJJ!;f:Jl¼ 1 0 2 � ffi 3 0) 'JJJ!;f:Jl¼ 1 0 3 0) � � 0) j!lj2 fnJ iJ{fflHffr� � L, -C v, 0 � , -=:. ,h G /i. J: I) �!ff� 
1Bt11'Jii � L, -C�i'i� L, -5 Q 0 

(0130] 

k�L,, ili9BM��L,-C�WL,k7�;z-.Vr)b.�O)��ye*0)9�-C#, ffi30)ffl;f:J!¼l0 
3 ,::1Jmitfr L, -C v ,� < -C 'b J: v 'o t:::.. � ;z liffi 1 O)'JJJl;f:Jl¼ 1 0 1 iJ{-=7 ,;f ;z ... V r) b.�O)��jc* � 
;b T ;IJ'\ ,:: '2r fu --CV\ L 'b J: V \ o 

(0131] 
<ffi 4 O))JJ[;f:Jl¼ 1 0 4 >

�B-=:.tL*--CiE�$/W�l00#ffilO)ffl;f:J!¼l01, ffi20)ffl;f:J!¼l02BJ:O'ffi30)ffl;f:J!¼ 

1 0 3 � fl9 0f:9U t::= Jv ,-cfillBJj L, t:::.. iJ{, *9£8,)jO)�,J,tf ii.=. :ht::�]! G � v 'o t:::.. � ;z Ii� 5 
CA) t::jJ;9 J: -5 t::, iE�1�/W� 1 0 0 /i.ffi 4 O)'JJJ!;f:Jl¼ 1 0 4 � fl L, -Cv 'L 'b J: v 'o ffi 4 0) 
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{ij� 1 0 4 ti., t:. � ;z ti, ffi 3 O)'pj:f:� 1 0 3 0)9," � < � ti �ffB � �9 0 J:: -5 r: �� i-t 0 :::. � 

iJ),-C � 0 o ffi 4 0) iJ� 1 o 4 ti., �-3 7 I:,, 1ti'r!fo/J � Ii. G tb � 9 0 wt*� fl901JtijJc-i16 

�-c ti J:: 1; \ G, fflf§�11,.0)71m�f%�m � fl9011t�-c i16 � -c ti J:: 1; \0 * t:.1JtgJr= 1J =r r; 1>. -JJ{ 

'21" * ti -C v \ -C ti J:: v \o ffi 4 O){jj:f:� 1 0 4 iJ{ffit* � fl9 01JtijJ-C d6 0 :f:�i'r, iEt�}is!fo/J� 1 0 
O�±, BJ::aiE�m!fo/J�lOO�-·��O)�ffl tt��tb0:::.��-C�00 *kffi40) 

1il:f:� 1 o 4 iJ{fflf§�1W0)71f§��f%!fo/J � fl9 01JtgJ-c i16 0 :f:�i'r, fflmtf'-� O).i@J�J�Bz:Tit � :ff�ffiU 
G, =<Rfflti!! ,::m 1; \ t:. �-1:,r-1 ':7 Jvttir1: � ri'iJJ:: � tt 0 :::. � -JJ1-c � 0 0 

(0132] 
<ffi 5 O){jj:f:� 1 0 5 > 

* t:., IZI 5 ( B) ,::�9 J:: -5 ,::, iEtilfiiis�?JJ� 1 0 0 /i.ffi 3 O){jj:f:� 1 0 3 J:: ,::ffi 5 O){jj:f:� 1
0 5 � fl L, -Cv \-C ti J:: v \o � G ,::, iE�}is!fo/J� 1 0 0 iJl,;7 7 'Y ':7 1 0 6 �O)�p@�fl90

��, ,;73,y,;7 lo 6�0)�p(a�:f:JI!tb0J::-S,::ffi50){1Jl:f:�1 o 5-JJi#tEG-Cv\-CtiJ::v\o 

(0133] 

ffi 5 O){jj:f:� 1 0 5 ti., ffi 2 O){jj:f:� 1 0 2 BJ:: affi 3 O){jj:f:� 1 0 3 iJlfl9 0 jc*O) �ffB � fl 

9 0 o t:. � ;z ti, ffi 5 O){jJl� 1 0 5 ti.ffi 2 O)�f$4:Jii � :!llUfl5c* � fl9 0 o 

( 0 1 3 4] 

ffi 5 O){jj:f:� 1 0 5 ti., 8m�tc' i16 � -C ti J:: v \ L,, *�*C' d6 � -C ti J:: v \ L,, Jil�-C d6 � -C ti 

J:: v \o ffi 5 O){jj:f:� 1 0 5 ti., /:tlJBttf4 ,:: '21" * ti0 ffi 2 O)�f$4:Jii BJ:: u�:!llUf[jc*O) -5 t>, 

ffi20)ffl�l02BJ::affi30)ffl�l03�'2t"*ti���kffi20)�f$4:JiiBJ::a•ffljc 
*�Gml%�ti00 J*0ffi50)ffl�l05�#,tE90:::.�-c, ffi20)ffl�l02BJ::a

ffi 3 O){jJt� 1 o 3 -JJ1fl9 0 ffi 2 O)�f$4:liiB J:: a•M5c* � �iE�_;u::1* t>, ffi 2 O){jJt�
1 o 2 BJ::affi3 O){iJ:f:� 1 o 3 O)������JE1tT0:::. �-JJlc-�0:f:�i'r-JJli1600 � Gt=

, ffi 5 O){jj:f:� 1 0 5 0)#,tE t:: J:: t), iE�1i5!fo/J� 1 0 0 iJlfl9 0 ,;7 7 'Y ,;7 1 0 6 �O) � p(a �

{�ffi:9 0 :::_ � iJi-C � 0 :f:�i'riJli16 0 o 

(0135] 

ffi 5 O){jj:f:� 1 0 5 iJi#,tE9 0:::. �, BJ:: U'ffi 5 O){jj:f:� 1 0 5 O)m�ti. S EM (JE1iffiffl--F 

RJi�j,l) �-Cil�9 0 :::. � iJi-C � 0 o * t:., ffi 5 O){jj:f:� 1 0 5 iJiflT 0 JC* ti., S EM­
ED X�-C71,ffr9 0:::. � iJi-C � 0 o 

(0136] 

[iE�tis!fo/J�O){'F�:nt*] 
<Rt::IZI 6 �fflv\-C, iEtilfitis!fo/J� 1 0 0 0)1'F�:nmt::Jv\-CITTlB]900

(0137] 
<ATo/�S11 :/:BJB��O)��> 

ti.Gtbt::, l:BJB�f4���90o :::.O)I.;f_¥.c-}=§�90�f4-JJ'\G, m:*iakJt::ffi 1 O){jJl:f:� 1 O 

1BJ::affi30)ffl�l03�mf%�ti00

(0138] 

ffilO)ffl�lOl�fl900=f-r)L>.�ffilO)�f$4:JiiO)���L,-C, 0=f-r)l>.-�, ffil 

O)�f$4:Jii-�ffl�T00 *f:.ffi 3 O){jJl:f:� 1 O 3 iJ1flT0.ffl5c*0)®1t!fo/JO)��� G-C

, .fflJC*-�}=§�9 0o 

(0139] 

:::. ti G t=n□ ;z L' 7 'Y *-� }=§�9 Q:::. � iJltlf * L, V \0 7 'Y *ti., �*4 ,::no ;z Q:::. � -C, 

�O)I�-Cffi30)ffl�103�fl90.ffl5c*�iE�m!fo/J�l000)�00�ffi�90:::.� 

� WJ:&9 0 3tfJ�-/J{d?) 0o 

(0140] 
1) T ry l>. 1JJ � L, L ti., ,WU ;z /£wt® 1) T ry l>.' 7 'Y 1t 1) T ry l>. � ffl V \ Q :::. � iJ1-C � QO ffi 1 
O)�f$4:Jii-� G-Cti., {:9U;zt£ffi 1 O)�f$4:Jii0)®1t!fo/J�fflv\0:::. �iJ1-C�00 •ffl5c*

1JJ � G -C ti., ,WU ;z liffi 3 O){jJl:f:�iJ1fl9 0 •M5c*0)®1t!fo/J, ffi 3 O){jJl:f:�iJ1flT 0 •M5c*

0) 7 'Y 1t!fo/J� � }=§ v \ 0 :::. � iJ1-C � 0 o 7 'Y *. � L, -C ti., f:JU ;z ti 7 'Y 1t 1) =f-r) l>., ffi 3 0)
{ij:f:� iJ1fl9 0 .ffl7t* 0) 7 'Y 1t !fo/1� � }=§ v \ 0 :::. � iJ1-C � 0 o J * t) , 7 'Y 1t 1) =f-r) l>. ti. 1)
=f-r) l>. 1JJ � L, -C ti 7 'Y *. � L, -C ti}=§ v \ 0 :::. � iJi-C � 0 o 

AMPEREX Ex. 1002 
Page 503



(0141) 

7 'Y *r�t:: 'S' ;i;rtQ 7 'Y * /:i, ��tb--c*r�t= B' ;i ;r1,Q �Mn*O), 1 . 0 {ff PJ,J:: 4 {ff PJ, T 

CM rlttt) Ca') Q-:_ c: iJ{.9f ;l L, <, 1. 5 {ff PJ,J:: 3 {ff PJ, T CM r�lt) Ca') Q-:_ c: iJ{� 

G t:: W ;i L, v , o 

(0142) 

<7..To//S12:ffiffitt�O)m�> 

1Ju::, 1J Tr; Awjt ffi 1 O)J:l�,&�r�, �Mn*r�, 7 ,y *1� � 1��9 Q O 1�� t= 1:twu x 
1£ ;f-' -Jv � Jk l:::'.'.' - ;( � Jv� � J=1=n , Q -=. c: iJ{--c-� Q 0 

(0143) 

< 7.. T 'Y -;I S 1 3 : �AA> 

{JU::, 7,. T 'Y / s 1 2 --cm� L, /;:-_,t;ff4 � iJtAA9 Q (ffi 1 0)1JD® C: It\ -:)-ct J: It\) 0 �AAl:i 
8 0 0 °C PJ,J:: 1 1 0 0 °C PJ, T c'fi -S -:. c: iJ{.9f ;i L, < , 9 0 0 °C PJ,J:: 1 0 0 0 °C PJ, T --Cfi -S

-:. c: iJ{ J: t) W ;i L, v 'o �AAB�Fs9 /:i, 2 B�Fs9PJ,J:: 2 O B�Fs9PJ, Tc: 9 Q-:. c: iJ{W ;i L, v 'o �AA 

/:i, �i*���O)*l!El�--Cfi-5-:. c: iJ{W ;i L, v 'o t:-. c: ;z /£ 1 0 0 0 °C--C 1 0 B�Fs91JD®9 Q 

-:. c: c: L,, �¥_1�d:i 2 0 0 °C / h , ��*!!El� 0) 1JiE_iU:i 1 0 L / m i n c: 9 Q -:. c: iJ{.9f ;i L, 
v 'o --=f 0)1�1JD® L, /:-.,t;f:,¥4 � �1H;l --C�tp9 Q o 

(0144) 

7.. T 'Y-;/ S 1 3 O)iJtJJx;t:: J: IJ, 1) Tr) A, =i J'\Jv }- , 7 'Y *' 7 �-5(-V r) A� 'S'<i::ti�® 

1L!fo/JO);Jfftr� �AA9 Q = C: iJ{--C � Q O = O)B�,¢,C--C /:i, IBffi,t;f:,¥4t:: B' * ;ht:-.�Mn* C: 7 'Y 
*/:i, ti�®1L�?JJ$t::fifilmL,--c1t,Qo t:-.t2:L,, 9--Ct::�Mn*O)�tf�iJ{, ti�®1L!fo/JO)* 

00 t::{Jmj-tf L, --C v' Q j:�� t; cf') Q o 

(0145) 

* t:-., ffiffiMf4 c: G --ca') Gib" b &b�AA � ;ttt:-. 1J Tr; A, =i J'\Jv r-, 7 ,y *- 7 �-:+ v r; A
� B'<G'ti�®1L�?JJO)llfftr� ffiv ,--c 'tJ J: v 'o -:. O)j:��- 7.. T 'Y-;/ S 1 2 BJ: cf7.. T 'Y-;/ S 1
3 � �PJ:e9 Q-=. c: iJ{--c � Q O t:-. c: x 1£, B *1L"¥:r.*�;i:\;�t±�O), =i J'\Jv r-® 1J Tr; A
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<7..To//Sl4:ffi20)J:1�,&�--C�N> 

11n::, 1JT?A, =11'\Jvr-, 7'Y*, 7:�l;t---Vr;A�B't."ti�®1L!fo/JO)*®�- ffi20)J:I 

�,&�0)®1L!fo/J--CtBzN9 Qo 

(0147) 

tBzN0)1im c: G --c 1:t, {9Ll x 1£•/Jv!f'Jvm, 7.. 1" ,y ,rx 1J / �-m, c v D m� � ffl 1t, Q -=. c: iJ{ 
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�W;i L,1,,,0 

(0148) 

� B*8Jh%1II��t= Bv 'L, V'Jk'.l}vm C: /:iJ::Jlt L, t:-. J: -5 t::, ,&�O)flif�IHL�!fo/J��tf� � ffiffi 
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®1L!fo/JO)f%J:;jfft riJ{��M L, t:-. V'Jv c: L,, � G t::Ez}Z � :® ;i it--C lf'Jv1L L, --c ili*f;:-_;jp��--c a') 

Q *-rL� lf'Jv� n□® G --cHl* t:-. t:i;ffi�1*�-=> < Q 1im� 1t, -s 0 

(0149) 

·J'Jv!f'Jvm�ffiv'Qt��t:i, * fY Jv =i-Jvt=��M�-ttt:-.ffi 2 O)Jl�,&�0)7 Jv =i :t-v r

c:, ��®1L!fo/JO)llfftr c:, � 1��9 Q o 

(0150) 

t:-. c: ;z liffi 2 O)J:1�,&� c: L, L 7 /x /' � fflv' Q j:��, ffi 2 O)Jl�,&�O) 7 }v =i :t-V ]{ c: L, 

L /:i /;:-_ C: ;z /£ T T I p � ffl It\ Q = C: iJ{--C � Q O * t:-. 7 }v =i -}v C: L, L /:i, /;:-_ C: ;z /£-1 ',) / 
o 1" _; -Jv � fflv, Q-=. c: iJ{--c � Q o 
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(0153] 
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(0155] 

<7'T'Y 7'S 1 5 : 1JD®> 
1)n::, AT 'Y 7' S 1 4 C'EM l,, t::-., ffi 2 O)jl��Ji:O)®{f:::!fo/1-C:ritm� ;ht:-., :rii'r®{f:::!fo/Jfiz: 
r�1JD®9G (S 13�ffi10)1J□®�v'5:f:�i';-, S 1 50)1J□®�ffi20)1J□®�v'-:::>LtiJ: 

v,) o 1JD®B�Fs9 Ii., ;f;J['.tEflir,Illtc·0){�1J��Fs9 � 5 O B�Fs9PJ,. T-Cfr -5 -=:. � iJi-fff :i G <, 2 �Fs9 
J;J,.J:: 1 O �Fs9PJ,.T-Cfr -5-=:. � iJiJ: 1)-/ff :i G <, 1 B�Fs9PJ,.J:: 3 B�Fs9PJ,.T-Cfr 5-=:. � iJi� Gt:: 
-/ff:i t,,1,,,0 1JD®B�Fs9iJim9�'G � 7,7·�"-VTJAO)ffltfriJiJfil,:_ Gld:v'�;hiJiir)GiJi, :R9�­
G �, -=f-57 './0)}J.tli11:iJi.ii.dJ-9�,"CN-/ffld:ffi 2 O)iJi� 1 o 2 iJiIDM-C�ld:v'�tLiJi£VGo 

(0156] 
:1:J?.'.tEf!!Illt � G "C Ii. 5 o o °C J;J,.J:: 1 2 o o °C J;J,. T iJi-fff :i G < , 8 o o °C J;J,.J:: 1 o o o °C J;J,. T 
iJi J: iJ -/ff :i G v 'o :1:J?.'.tE ylir,Illt iJi{E; 9 �-G � 7 ,7' � V r) A B J: a -=f-57 './ 0) {Jml tfr iJi Jfil -=:. G 7d: v '� 
ttniir) Q O G n� G �9 �'--c ti :rii'r®1f:::!fo/Jfiz:r$0)ffi 1 O)Jl��Ji:n{Jfil5c � tt, fJli'r®1f:::�m 
fiz:rnin"ffl� G --c G * -s, :rii'r®1f:::!fo/Jfil'.r$0) 1J -=r TJ A� ffi 1 O)Jl��Ji:O)�;!:R:*l�n{f:lfi:t 
ld:v', �O);B-t-;hiJi£VGo 

(0157] 

:it:-., ®*��<L'*IHl�-C1JD®9G-=:. �iJi-fff;i t,,1,,,0

(0158] 

*�1Ji!!O)ID,J-Cli., :1:J?.'.tEflir,Illt � 8 0 0 °C � G "C 2 B�Fs9{lfi:�9 Q-=:. � � G, �ylir_li. 2 0 0 °C
/h, ilrz:�*IHl�O)yfitJiUi.1 0 L/m in �9Go 

(0159] 

AT'Y/S 1 50)1J0®t::J:-:::i"C, 1)-=f-J"JA�ffi 1 O)jl��)i;O)fJli';-®{f:::!fo/1�, -=f-O)J::t:::r,Jt 
m � tLt::-.ffi 2 O)Jl��Ji:0)®1f:::!fo/JiJi, ;%a�O)j!lji:fnJiJi-=:::1X5cBkJ t:: -�9 Q 1" ;i-{ 57 :t-V � 7d: Q 

o -=> ;i I) ffi 1 O)iJ:tll¼ 1 0 1 � ffi 2 O)iJ:tll¼ 1 0 2 iJi 1" ;j-{ 57 :t-V � 7d: Go 

(0160] 

� Gt:: 7' T 'Y 7' S 1 5 0)1J0®t:: J: -:::i "C, :rii'r®1f:::!fo/Jfil'.r0) IAJffp t:: (lfily� G "C v 't::-.��5c*iJi
JHint::-Offil;(:EG--Cufili�, -=>:ilJ{Jm!tfrG, ��5c*0)®1f:::!fo/l�ld:iJ, ffi30)iJi:tll¼l O 3 �IDM
9 Q o -=:. 0) � �, ®* � �<L'*IHI� -C1JD®9 Q-=:. � -c, ffi 3 O)iJ:tll¼ 1 o 3 O)IDMiJi{@.ii. �
tLGo :it:-., tti�J1l0¥4t=�:i.tLt::-.7'Y*t::J: i), ��jc*O){JmltfriJi{JE..i:i.�tLGo 

(0161] 

,:_O)J: 5 t::, *�BJjO)-,Jtlc'ir)GiE@f3!fo/j.O){/p�1Jm-cti., ffi 2 O){JJ!� 1 0 2 �IDM 
Gk�, �®�fr5-=:.�-cffi30)��1O3�IDMG, iE�m!fo/J.1OO�2fflO)�-� 
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� �$:9 6-::. c: iJ{--aJ-g!g c: � 6 o J * IJ �1it� G /£, 2 fmO)f&'.ti'Ji,l � Ei�i-t 15 t::..fb t:: Ii. 2 @I 0) 
--I�#0���6c:-::.6, *��0)--���Q��m�-O)��hm�l@JO) •• 
It¥ (·_/Jvlf'/vit-1£) O),lj-�J:v\f::_fb, �fli'H1::0)J:v,1'F�hm

--

e�6o

(0162) 

� Gt::, ffi 3 O))l}'[f.i1JUi.:!W:�b1��iJ{-Om!tJr L /::..)lJtf:�� � 6 t::..fb, ffi 3 O)'pj'[f� 1 O 3 Ii., ffi 2 0) 
ffl�l02�Gi���V��$:*LT�$:��6o TO)kdJffi20)ffl�l02c:ffi30) 
)l}'!� 1 0 3 Ii. � � � � V c: 9 6 -::. c: iJ{� � 6 o ffi 2 0))1}'[� 1 0 2 c: ffi 3 O))l}'!f!!X 1 0 3 0);%a 
�O)\Hii:roJiJ{,M;l!la-$5(9 6 c:, ffi 2 O)'pj'[� 1 O 2 ;JS J: cfffi 3 O))lJ{f� 1 O 3 li.�JE L t::..1&'.ti'Ji,I 
c:Ltm�96o TO)kdJ���--Ji,l�fl90��ffl�-lOOc:90-::.c:#��60 

(0163) 

ffi20)ffl�l02;JSJ:ljffi30)ffl�l03� ffilO)ffl�lOlc:�Ji::Lki%a��fl90 

t::..fb, �fitjy��-1 0 0 �=1?Zffl?f!!,::J=§v\f::..l�t :1E1i!x:ffl,::J:-::)t�b6ffi 1 O))l}'!f!!X 1 0 1 
0);%a�ffl@0)�1� � ;t}J�l'I� ,:::ff�ffiLl� � Q O * t::.., :1Effl ,:: J:-::) Tffi 1 0))1}'!� 1 0 1 7)'< G 1) T 
TJ .b iJ{t.Ri-t tdiJ1J c: �-::) t ti, �YE L t::..i%a� � fl9 01&'.ti'Ji,l ,:: J:-::) tffi 1 O)'JlJ!f!!X 1 0 1 iO'< 

G =i J'\Jv � �O)ffi 1 O)�f$4:Jii���ib{Mfil?.9 6 0) � :tfPffiLl9 6-::. c: iJ{� � 6 o � G ,::, ffl 
��11'. c: mf929 0 iJ!f!!X �, 1�"F� ,::�Ji:: L t::..tt:o¥4 c: 9 0-::. c: iJ{� � 0 0 TO) t::..fb, -it-1 ,:;J Jv 
�ttO)-�k=�ffl?f!!c:90-::.c:#��60 

( 0 1 6 4) 

�;JS, ffi 1 O)'p}'[� 1 o 1 c:ffi 2 O)'pJ!f!!X 1 o 2 li.-:ffBiJ{ � �� �v���l:iJ: <, ffi 1 0))1}'[ 

f!!X 1 0 1 c: ffi 2 O)'pj� 1 0 2 0)9 /'Z T iJ{ ����Ve'� 15 0� Ii.� v 'o * t::.., ffi 2 O))lJ{j:� 

1 0 2 c: ffi 3 O))l}'!f!!X 1 0 3 /i.-:ffB iJ{ � � � � V � � � /£ J: < , ffi 2 O))l}'!f!!X 1 0 2 c: ffi 3 0) 

)l}'!� 1 0 3 0) 9 /'Z T iJ{ � � � � V � � 15 0� Ii.� v \ o � G ,:: , t::.. c: }U:iffi 1 0))1}'!� 1 0 1 

0)-:ffB/i..,:Jl:�-��-::)LtiJ:v'o *f::..ffi20)'J1Jlf!!X 1 0 20)-:ffB/i..:J-F�-c'�-::)LtiJ:v\o

* t::..ffi 3 O))l}'[f!!X 1 0 3 0)-:ffB /i..:J-F�-c' �-::) T ti J: v 'o

(0165)

<7T'Y7°S 1 6: f'fr:tP> 

1JZ ,:: , 7 T 'Y 7° S 1 5 �JJD® L t::..fft � �, £:tlia * � f'friP9 6 o �filiaB�Fa9 Ii.*< c: 6 c:, � 
� � � V c: � i±-�9 < tff * L v \0 t::.. c: ;z 1£, {5F:�ilia&'.ib" G £:ilia* �O)�iliaB�Fa9 Ii., �iliac: 
� b iO'<T �.DJ.J::O)B�Fa9, JL ,tis:�,:: Ii. 1 0 �Fa9.DJ.J:: 5 0 B�Fa9.DJ. � c: 9 6-::. c: iJ{tff * L v \0

(0166) 

<7--T'Y 7°S 1 7 : @J�X> 
IJZ ,:: , f'ft!P � �t::..fft� � @JJ&9 6 o � G ,::, fft � � ✓�, 6 v' ,:: iO'< !7 6 -::. c: iJ{tff * L v 'o J::82 

O)I��, ffilO)fflf!!XlOl, ffi20)ffl�l02;JSJ:ljffi30)ffl�l03�fl90��ffl 
�-100���90-=:.C:#��Qo 

(0167) 

( � ,fj'ffi 0) � JJJ 2 ) 
*�n'ffiO)�JiJ�ii., %0)�,fj'ffiO)�JiJ�m?.B�Lt::..�,tii:)ffl�-1 0 0 �fl90=1?Z·�?f!!,::J=§v\
15-::. c: O)� � 15 T0)1-fI!O)tJ5¥40),WU,:: Jv \TfillB�9 6 o * t::.., =1?Zffllf!!0)3t,fj)(fflh1*0)wU,::

Jv \Tm?.8�9 60 *�,fj'ffiO)�JiJ� Ii., �fitj, �fitj;JS J: afflm11�ib{, j\--�,tt:,:: B! * � Tv \ 6
=1?Zffl?lli � {:9Ll ,:: c: -::) Tm?.B�9 6 o

(0168) 

[��] 
�,tii:) ti., ��t��•Ji,l BJ: rf�fitj�fflw � fl9 0 o 

(0169) 

<��1��-)i,l > 

�,tii:)t��-Ji,l /i., �@t��m• � fl9 6 o * t::.., �,tii:)ffl�-Ji,l Ii., �fflWJ¾U BJ: a J'\-{ /' �,, 
�flLLv'Lti J:v\o

(0170) 

�,tii:)y��-c: LT /i., %0)�,fj'ffiO)�JiJc'm?.B� Lt::..�@m�• 1 0 0 �J=§v'Q-::. c: iJ{� � 6 
0 �O)�Jil!iO)�JJJ�m?.B� L t::..�fitjy��-1 o o � J=§v \ 6-::. c: �, r'ffl�_m c'-lt-1 ,:;J Jv�'t-1,:: 
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&hk=�-��9Q,:_��c�Qo

(0171] 

�fflM¾U � G --c /i., �**1f4, ��;t;tf4, x. /i.�ffl'l'�t-t 5 � 'Y 7 7,.;f;;f*4� � J=§ v \ Q ,:_ � iJ� 
c�Qo ;it:., �fflM¾U� G--Cffii%lt�O),f;ff4�J=§v\--C:t J::v\o 1i5!W�Ji.lO)�_;u:::xf9Q� 
-�M¾U0)'2t'fl_m/i., 1 wt %J;_j_J:: 1 ow t %J;_j_Tib1W;i G <, 1 wt %PJJ:: 5 wt %J;_j_T
i)i J:: 1) :!It" ;i L, v \0

(0172] 

�fflM¾U t:: J:: IJ, 1i5�ilJ�Jii $ t:: ffl�{��O);;'(-.. '>' � 17 -7 � IDP¼9 Q ,:. � ib1c � Q o �-�M 
JflH:: J:: 1J, iE�1i5!W� t >-S G O)ffl�f��O)�Ji!g.� i%lt�9 Q,:. � ib1c � Qo 1i5!W�Jii $ t::� 
fflMJflJ � �1J□9 Q,:. � t:: J:: IJ, ra':rv \ffl�{��,t� � fl9 Q 1.5!W�Jii � ��9 Q,:. � ib1c � Q 

(0173] 

�fflM¾U � G --c /i., {JU :z /ix���- ;J. 'J fJ-;-f,':,,, "?-1 7 t1 r:'-;(�O) A���- �*ffi 
;%1 JJ: t:' � J=§ v \ Q ,:_ � i)ic � Q o �*;ffi;%1 � L, --C /i., ,WU ;z Ii ;J. 'J 7 x -A. 1:::' '>' =f--*�*■;%1 
, �:n't� 1:::' '>' =f--*�**i;%i�O) �*;ffi;%1 � J=§ v \ Q ,:_ � ib1c � Q o ;i t:.�**i*-l � L, --C, jJ 
-if.':,,, j- ,J 7 7 -1 J '\--? jJ -if.':,,, j- ,J =f--:i -7' JJ: t:' � J=§ v \ Q ,:_ � i)ic � Q o jJ -if.':,,, j- ,J
T :i - :lti., {JU ;z ti�;f;§Jj)G;RmlJ: t:'c{'f::�9 Q ,:_ � i)i""-C � Q O * /;:_, �fflM¾U � L, L' {JU
;z/ijJ-;f.':,,,7'5,y7 (7t=f--v/'/7'Y7 (AB) JJ:t:'), -:f-577-1 � (��) ;f_V'.�
, -:f57x:,,,, 75-v/'JJ:t:'0)�**1l¥4�J=§v\Q,:_�ib1c�Qo ;it:., i:9U:zti, ffl, =

o/��- 7��=�A, �- �JJ:EO)���*-?��--- �fflttt5�o/77..tt*4��
J=§ v \ Q ,:_ � i)ic � Q o 

( 0 1 7 4] 

;it:., �-�WJ¾U � L, --C :7· 5 7 x:,,, {ti'i'�ilJ � J=§v \--C :t J:: v \o

(0175] 

:7' 5 7 x:,,, {ti'r!W Ii., ra':rv \�-'['� � fl9 Q � v \ --S &ht:. -��,t� �, ra':rv \*-'JZ'['§::B J:: tf ra':r 
v \�fflBkJ5llirn'. � fl9 Q � v \ -5 &ht:.!W:£11!.f�•['§:: �, � fl9 Q :f:�i'rib1a0 Q o ;it:., :7' 5 7 x /' 
fr:i'r!W /i.�OOBkJJJ:ID� � fl9 Q o :7· 5 7 x:,,, fti'r!W /i., �!§9!:f'J&mO){.f&v \ 00�� � TIJ1i� � 9 
Q0 ;if;:_, rw:< L'6�ffl'['§::i)1:=fp1jt(::ra'Jv\:f:�i'ri)ia0 IJ, 9>7J:v\_mc·m$J:: < 1i5�ilJ�Ji.llAJc'�
ffl;";z..�IDR¼9Q,:_ �ib1c�Qo TO)f:.tb, 7

v

57.:r.:,,,fr:i'r!W��fflM¾U� G--CJ=§v\Q,:_ 
� ,:: J:: u, m!W� � �fflMJflJ � O)�f§9!00ffl� m* � tt Q,:. � ib1c � Q t:.tbW * G i. \0 * t:.
, ffl�BkJJJ:t.l&m � �0-'c � Q :f:�i'rib1a0 Q t:.tbtlt" ;i L, v \o ,:_ ,:_ c :7' 5 7 x:,,, {ti'i'�ilJ � L, --C {JU 
;z Ii, 7

v 

5 7 x:,,, ;it:. ti.'"? Jv=f--7'' 5 7 x:,,, ;it:. ti. r e d u c e d G r a p h e n e 0

Xi de (J;JT, RGO) �J=§v\Q,:_�i)i�t=W;iGv\o ,:_,:.c, RGO/i.,WU:zli, �{r: 
�57.:r./' (gr aphene oxide :GO) �§nG--C��hQ�Er!W�ffi9o

(0176] 

;fft;f:¥:0)1J\�v\1.5!W�, ,WU:zli 1 µ mJ;J7'°0)13�ilJ��J=§v\Q:f:�i'i't::ti., 1.5!W�O)J:t:JR00fflib1 

* � <, 1i5!W��± � !t <·�ffl;";z.. ib1 J:: IJ 1P < �,� � JJ: Qo TO)f:.tb�fflWJ¾UO)_mib11P <
JJ: IJ ib1 '0 c a0 IJ , ;t§ xt Bk] t:: 1i5!W � 0) tIU� j;_ ib1�9> L, --C L, ;i --S ftJ[ ri'iJ ib1 a0 Q o 1i5!W � 0) :f'_§J� j;_
ib1t!IJXP9 Q �, =11\ffl�O)�_mib1t!IJX9'" L, --c L, ;i --S o ,:_ 0) J:: --S JJ::f:�i'rt:: ti., �fflM¾U � L, --c
:7· 5 7 x /' {ti'i'!W � J=§ v \ Q �, :7· 5 7 x /' {ti'i'!W ti-9> _m c :t m-$ J:: < �ffl;";z.. � IDP¼9 Q
,:. �ib1c�Qf:.tb, 1i5�ilJ�O):f'l:IJ�j;_�j���Tt::l1fdJ-, t�t::W;i Gv\o

(0177] 

J;J Tc /i. �fJU � L, --C, 1i5�ilJ �Ji.I 2 0 0 t::, � fflM ¾U � L, --C 7·· 5 7 x :,,, {ti'r!W � J=§ v \ Q :f:�i'r 
0) Wr 00 ;!® P¼fJU � fill BJi 9 Q

(0178]

I§ 7 (A) t::, 1i5!W�Jii 2 0 0 O);j;flfWfOOl§�m9o ¥3!W�Ji.l 2 0 0 ti., ;fft�j(O)i£�1i5�ilJ� 
1 o o�, �fflMJflJ�G--C0):7''57.:r.:,,,fti'r�ilJ2 o 1 �- J'\---(:,,,:9·· Cl§mttf) �- �'21 
cL• o ,:_ ,:_ c, :7· 5 7 x:,,, {ti'r!W 2 0 1 � L, --c -WU ;z Ii :7· 5 7 x:,,, ;it:. Ii.'"? Jv=f--� 5 7 x:,,, � 
J=§v \h/iJ:: v \o ,:_ ,:_ c·, :7· 5 7 x:,,, {ti'i'�ilJ 2 0 1 ti. V- � �fO)ID� � fl9 Q ,:_ � i)itlt" ;i L, 
v \o ;it:., :7' 5 7 x /' {r:i'i'!W 2 0 1 Ii., ti�O) '"? Jv=f--7

v 

5 7 x /', ;i tdi. (BJ:: cf) ti� 
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(l) ,;f 7 7 x /'iJ���7.tElkJt::m� I) V- }-;!:;R: C: �-:::> --Cv 'L :t J:: v 'o 

(0179] 

1i5!W�� 2 0 0(l)ifrfttWfffit::Bv"--Cii., I§ 7 (A) t::�9 J::-5 t::, 1i5!W�� 2 0 0 {l)IAJ��t:: 
Bv ,--c,ffi!l!ffr:[:��,:: y- }-;!:;R:(l) ��f 7 7 I. /'{ti'r!fo/J 2 0 1 ;IJ{7.t�9 Q O I§ 7 (A) t:: Bv 'L /;t_ 
,;f 7 7 x /' {ti'r�?JJ 2 0 1 � ;m;;i:\;Elk] t:: ::t:fvll

""

-C� L, --C v' Q iJ{, ��t:: ii.ffit*7.t�(l)�� X. /;t_� 
�(l)����9Q�g��Qo -�(l)�77I./"�!S'!fo/J201�, -�(l)�;!:;R:(l)iE�m!fo/1 
� 1 0 0 �ffi,t}J:: -5 t::, 11-5 J:: -5 t::, �Qv'/i-ti�(l);{fft;l:;R:(l)iEf_ilE1i5!W� 1 0 0 (l)�ffiJ::t:: 

� IJ N < J:: -5 t::IDJJx: � ;ti, --c i., Q t:-.&9, liv, t:: ffi*i9$ L --c i., Q 0 

( 0 1 8 0] 

,::. ,::. �, ti�(l) ,;f 5 7 x /' {ti'r!fo/1 lr§'J ± iJ{�i'r9 Q ,::. c: t:: J:: IJ , *� El �*(l) -7· 5 7 x / {ti'r!fo/1 
V- 1-- (J;J. T ,;f 5 7 x / {ti'r!fo/1 ;r- ·Y 1-- * t:-. ii. -7· 5 7 x / ;r- 'Y 1-- c: JJS¥.,.S�) � IDJJx:9 Q ,::. c: iJ{
� � Q o 1i5�?JJ� � '.7

v 

7 7 I./ ,t-.. ';/ }-iQ'\f&'.119 Q j:�i'rt::, -7' 7 7 I./ ,1'- •;J }- /i-1i51W� Ir§]±�
�!59 Q J\---( /' 3f c: L, --C :tfflHilg9 Q,::. c: iJ{� � Q o J::-:::> --C, J'\---( /' �t(l)� � :':l>� < 9 Q,::.
c: iJ{� � Q, x. ii.f9!ffl L � i.,-=- c: iJ{� �Qt:-. 6b, ffl�wffl�ffltiffim� ,:: 2:r 6b Q 1i5!fo/J� (l) lt
-��J::�ttQ,::.c:���Qo 9�b�, �ffl��(l)���mm�ttQ,::.c:���Qo 

(0181]

,::. ,::. �- -7·5 7 x /'{ti'r!fo/12 O 1 c: L--C\tt{t-7'5 7 x / �fflv", 1i51W� c:l!li'r L--C1i5�?JJ� 
� 2 0 0 c: � Q � � IDJJx:1&, Jfiln9 Q ,::. c: iJ{:!lr * L, v 'o -7' 5 7 x /' {ti'r!fo/1 2 0 1 (l)IDJJx: t:: 
, �'l'-im�g=r�(l)7.t�•f'-1iJ{�6b--c ra'Jv ,n1t-:1· 5 7 x / � J=§v, Q,::. c: t:: J:: IJ, :7·· 5 7 x / 1t 
i'r!fo/J 2 0 1 � 1i5�?JJ�� 2 0 0 (l) pg�� t:: B v ,--c,ffi!l!ffr:[:�� t:: 7.t� � tt Q ,::. C: iJ{� � Q o j:$]� t:: 
7.t� Lt:-.\tt{t'.7

v

5 7 x / � ��9 Q 7.J'�tzlib" Gm�����*$: L, ltt{t-7'5 7 x /' �Jfiln 
9Q/;:-.&'), m!fo/1��2 0 Ot::�{¥f9Q-:/'57x/'{ti'r�?JJ2 0 1 /i.��7.takJt::m�tJi'rv', li 
v' t:: ffi*f§!f!9 Qt¥.Eitt:: 7.t� L, --C v 'Q,::. c: c·-==-..:rJZ7CElkJ��ffl;"'A � IDJJx:9 Q,::. c: iJ{� � Q o 

� B, \tt{t -7' 7 7 x /' (l) �7C ii., {:9U ;z /£��:E_I t:: J:: IJ fr-::> --C :t J:: v' L,, �n¾U � J=§ v '--C fr

-:::> --C :t J:: v 'o 

(0182] 

�-::>--C, m!fo/J�c:�*!§$9Q7tTv/'7°5'Y'.7�(l)�;!:;R:(l)�fflMMc:•�IJ, �57x 
/ {ti'r!fo/J 2 o 1 ii.*f§!f!t.l&m(l){.l&v "ffi*f§!f! � PJ1Jjg c: 9 Q :t (l)� � Q ib" G, Jl!1jf;(l)�fflM¾U J:: 
I) :t :':l>� �*_\L�l\(l)iE�1i51W� 1 0 0 c: -7'5 7 x /'{ti'r!fo/12 0 1 c: (l)ffl�{��,t� � �J:: �tt
Q -=- c: iJ{� � Q O J::-::) --c, iE�1i5!fo/J� 1 o o (l)1i5!fo/J�� 2 o o ,:: B i-t Q J:t$ � mna � tt Q
-=- c: iJ{---c· � Q O -=- ttt:: J:: IJ, �-���(l)ti)(ffl�� � mna�tt Q-=- c: iJ{� � Q 0 

( 0 1 8 3 ] 

)\-{/',:l'c:L--Cii., wU:zi£, ATV/'-7',�YI/'=LA (S BR)' ATV/'--{',17°v 
/'-.A7v/'�A, Y:70□=1--0�-7°�:J.:c/'�A, 7°�:J.:c/'�A, .:c7v/'-7° 
□ l::: v /'-YI /'�mi'r{,$:� c:'(l) ::f'At;fl¥4� J=§v' Q,::. C: iJ{:!lr * L, v 'o * f;:-_J'\---( /' �·· C'. L, --C
, 7 'Y * =1' A � J=§ v 'Q ,::. C: iJ{� � Q o 

( 0 1 8 4] 

* t:-., 1 \ -1 / �-· c: L --c ti., ,wu :z 1:t:JJ<i�H� (l) ra'J 7J' � � ffl i., Q -=- c: iJ{tir * G i., 0 JJ<m•r--1 (l) ra'J 7J'
� c: L, --C ii., ,WU ;z /;f�mfffi � c:' � J=§ v 'Q ,::. c: iJ{� � Q o �)f:t.1fffi c: L, --C ii., jJ Jv M' :\'-V ;J. T
�t�□-.A(CMC), ;J.7�t�□-.A, I7�t�□-.A, �r□:\'-V7°□ l:::�t
�□-A, VYtT�t�□-A, ��t�□-A�E(l)t�□-A��,tt�, -��E

� J=§ v ' Q ,::. c: iJ{� � Q o * t:-., ,::. ;h G (l) JJ<i{,H� (l) ra'J 7.t � � , filI J.Zt (l) =t' A t;f l¥4 c: {# J=§ L, --CJ=§
v ' Q C: , � G t:: !lr * L, v 'o

(0185] 

* t:-. ti., 1 \-1 / �·· c: L --c ti., � 1J AT v /, � 1J y :7 1J Jv\tt ;J. T Jv, � iJ ;J. � :7 iJ Jv\tt ;J.
T�(PMMA), �07:70�\tt7l--0�A, �0l:::=�7��-�(PVA), �0
.:c7v/'?t:\'-vr CPEO), �IJ7°□ r::v/'7t:\'-vr, �1J-1� r, �1J:tg{tr:::·=;1,,_
�0Tl--77�7t□ITV/, �0ITV/, �07°□ l:::V/", ---(',J7°TV/, �0IT
v /' T v 7 � v - }-, 71' □ /', � 1) 7 ,y {tr:::·= 1) :::;· /' ( P V d F ) , � 1) 7 :7 1) □ = }-
0 � (PAN), I7V/'/Dt::V/'YI/'�07-, �0�\ttl:::=�- =t- □t�□-
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A�O),t;f)fG!, � fflv" Q-=:_ C: ;o{tff ;i L, v "o

(0186] 

J'\---( /' '9, , /i.J::8c0) -5 t':> fl�� it'JldJ-i'r:bi±--C {!1!ffl L, --C 'tJ J: v "o

(0187] 

{7LJ ;;t_ /£:fi1im'.filll1�3tfj�O)!rf r:t1;hJ:-.-ttl¥4 c:, {tf!O),t;ff4 c: � it'JldJ-i'r:bi±--C {!1!ffl L, --C 'tJ J: v "o {:7Ll 
3t_ i.i ::f .b. -ttl¥4�ii.��J:J �5-'-'t�JJ r: ,fil;hQ &:TilL ?��lU= 1FEi'r L, f:-.t�i'rt=:fi1im'.�JaJ�;o{ft L, v" 
t�i'riJ{cbQo -=:_O)J::-51J:t�i'rt=i:t,f:7Ll;;t_/£, :fi1im'.filll1�3tfJ�O)!rft,:tf;hf:-.M*4c:rFEi'r9Q-=:. c: 
;b { !ff ;i L, v "o :fi1i m'. �)ffj � 3tfJ � 0) !rf t,: ti ;hf:-. ,t;f l¥4 c: L, --C / i., {:7Ll 3t_ / £ 7J< ?� 't� � 71 r � ffl v " Q c: J: 
v "o ;if:-., :fi1im'.filll1�3tfJ�t=trf/,:=fJE;hf:-.7J<i�'l'�l::�71r c: L, --C /i., lruJZl!.O)�ffi�, f:7Ll 3t_ /.ifJ Jv 
M�V;J.r�t�□-A (CMC), ;J.r�t�□-A, Ir�t�□-A, �r□�v

�□��t�□-ABJ:aVYtr�t�□-A, ��t�□-AIJ:�O)t�□-A�� 
{,t�, iit¥,t� fflv" Q-=:. c: ;o{-C � Q o

(0188] 

tJ: B, fJ }v if>'� v ;J. r }vt }v □ -A tJ: c' O)t }v □ -A �3§�{* Ii., 1:7Ll ;;t_ /j:jJ }v M � v ;J. r }v 
t Jv□-AO)T t- iJ r; Am�Y ✓t=-r; AmtJ: c'O)m c: 9 Q =. c: ,= J: iJ mi9�m'.ti{J::;o{ 1J, 
:fi1i m'.�JaJ�jf[J C: L, L 0) ;t}J � � 9Bf¥ L, � 9 < iJ: Q o i� mm'. ;b{ � < iJ: Q -=:_ C: /,: J: I) ffl;f:ilj 0) A 7 l) 
-� {'f::�9 Q �t,:7i5�J7J� �{tf!O)t:ifflt�* c: 0)71ff�'t� � �&') Q-=:. c: 'tJ -C � Q o *B}l;%ffi�/,: B
v "L /;i, -��O)J'\---( / '9'' c: G --c �ffl9 Qt }v □ -AB J: at }v□ -A��{* c: G --c /;i, -t­
tL G O).tl['tJ'2i"i}'tJ 0) c: 9 Qo

(0189] 

7J<m'l'�l:�71r /:ill< t=i�i9�'9 Q -=:. c: t= J: 1J :fi1im'. � �JE {r; � i±, ;i fdi5!fo/J� �, J'\-1 /' '9,, c: G 
--Cit'JldJ-i'r:b--i± Q {tf!O),ttl¥4, tu ;;t_ t.iA r v ✓ -f '9 vi/ �JL. tJ: c' �, 7J<i�1�g=r ,=�YE G --c 71 
,�� --i± Q =- c: ti{-c � Q O * f:-., 'Bti�� � fl9 Q f:-.&9 t=ti5!fo/J�1Hro ,=�YE ,=11&� G �9'-'" =­
c: ;o{JJI�� ;h,Qo ;it:-., f:7Ll;lt_ /.ifJ JvM� V ;J. r Jvt Jv□-A tJ: c'O)t Jv□-A�3§�{,t/;t, 
{:7Ll ;;t_ t.ill<���fJ JvM�v Jv�tJ: c'O)'Bti��� fl9 Qttl¥4ti{� <, 'Bti��� fl9 Q f:-.&9 t= 
�7.J'r�±;o{_,f;�:J:-1:i{'Fffl L,, 1i5!fo/J�*ffi � Jb. < � "::) Lffft9 Q-=:_ C: ;o{JJI1f � ;h,Q o

(0190] 

1i5!fo/J�*ffi � � -5, ;if:-. ii.*ffi t=�'9 Q J\-1 /' '9'';o{Jm � :JBft\G9 Q t�i'rt= ii., :;flbft&gJ c: G 
--c 0) 1� �Ll � � f:-. L, --c fflf9�1f!{ 0) n' �� � tfP 3t_ Q 3tfJ � 'tJ JJI 1f � tL Q o -=:. -=:. -c, :;f lb !t&Jm c: Ii., ffl 
rO){��'['�O) iJ: v "gJ, ;if:-. /;iffl�{��,t�O)�&') --C {li;v "gJ-c cb IJ, ,f:7Ll 3t_ /.iti5!fo/J�O)*ffi t,: :;f 
lbft&ijJ;o{:JBft\G � ;hf:-.t�i'rt= Ii., -�tt!!&:fitffl{trt= Bv "--C, fflM1f!{0)71M� tfP#fLl'9 Q-=:. c: ;o{-C 
�Qo ;if:-., :;flbft&Jm/;i, ffl�O){��,t��tfp;;t_Q c: c: 'tJ t=, l) r'?.b.1 ?1-/'/i.{��-C�Q 
c: � G t,: � ;i L, v "o 

(0191] 

<iE��ffl{,t> 
iE��ffl{,tc: G--ct:t, AT/VA, :&:, a:&:, YJv�=-r;L., r'9/'�0)4::mt Bza-=:.t1 
G O)i'r4::IJ: c', �ffl't�;o{� v "tt*4 � 'tJ t> v \Q-=:. c: ;o{-C � Q o ;i f:-.iE,tii){�ffl{,tt,:ffii.," Q tt*4 
/;i, iEf_itEO)ffl{tr-C?�ttiG/J:v"-=:.c:;o{tff;iL,t,\o ;if:-., Vl)=:I/', r'9/', �71-V.b., AJJ 
/'Vr;.b., t0��/'/J:�O)�Mtt��J::�i±Q�*��m�tLk7��=-r;.b.i'r:&:�ffl 
V \ Q =- C: ;o{-C � Q O * f:-., V l) =:I/ C: &fit l,--C V l) -l:r-1 r � :JBft\G9 Q :&:mibc*-C:JBft\G l,--C 
t; J: '-' "o v 1J =r / c: &fit G--c v iJ -1:r-1 r � :JBft\G9 Q :&:mi�* c: G --c t:t, v Jv =i =-r; A, r 
'9/', J'\7=-9.b., J'\j-yr;.b., =-71-�:1', '9/''9}v_ '.7□.b., 7::l) 7�T,/, '9/'-:fAT/ 
, =:IJ'\Jv}-, =.,yJ;-Jv�iJ{cbQo �fflWii., �;f;R:, ,t)j;f:R: (V-}-;f:R:), �it, Jf../'r/'!f 
;J. '9 Jv;tR:, i � A 1f.. / r ;J. /;} Jvif�O):JBit � �'§:ffl '-'" Q =- c: ;o{-c � Q O �fflw t:t, �dJ-iJ{ 
5 µ mJ;J_J:: 3 0 µ mJ;)_ � 0) 't; 0) � ffl v "Q C: J: v "o

(0192] 

[��] 
�� ii., ��1i5!fo/J�� BJ: a�,t_itE�ffl{,t � fl9 Q o ;if:-., ��1i5!fo/J�� ii., �ffl!!iJ:i'f!J BJ: 
a J'\---( /'/;]''�fl L, --C v "--Ct; J: v "o

(0193] 
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<��?�IW�> 

��?��m� � L-c t:i, {yU;z ti,g4:**1*4�ffi<:***1*4�� ffi", 0-:. � iJ�-c-� 0 0
( 0 1 9 4 J 

��1�/W� � L -c, 1) =J-r; A � O),g4':1L · ij52,g4':1tBUt t:= J: IJ 1fito(ffi,&Tit � fr 5 -:. � iJ{TIJ 
ij� JJ: JC*� ffl", 6 -:. � iJ{-c � 6 0 1YU ;z ti, v 1J =i Y, 7-. ;1::, fJ 1J r; 1>., 7 Jv � = r; 1>., 1f 

�7=r;1>., � YY=f-tY, l::::'7-.77-., a oom, nr�r;1>., -1YVr;1>.�0)-s�� 
lJ: < � :t �-:J � -@i-,t,;t;,t)¥4 �)=§It' Q = � iJ{-C � Q O = 0) J: 5 lJ:JC* /;iffi<:* � l:l'.;X: -C�J;.iJ{* 
� <, f�t:: V l) =1 Y /:if!l!alfu�J;.iJ{ 4 2 0 0 mA h / g � r'&Jlt 'o S:. 0) t::..?b, �tim?�!W� t:: V 
l) =1 / � ffl V' Q S:. � iJ{-/ff ;i L, V 'o ;it::.., S:. ;h G 0) JG*� fl9 Q 1L,g!fo/J � ffl V 'L :/:; J: V 'o 1fLJ
;z ti, S i O , M g 2 S i , M g 2 G e , S n O, S n O 2 , M g 2 S n , S n S 2 , V
2Sn 3 , FeSnz, CoSnz, Ni 3 Sn2, Cu6Sn5, Ag 3 Sn, Ag 3

Sb, NizMnSb, CeSb3, LaSn3, La3Co2Sn7, C0Sb3, I
n S b, S b S n �iJ{ � 6 o S:. S:. -C, 1) =J-IJ l>. � O),g4':1t · ij52,g4':1t&Tit t::= J: t) 1fito(ffi,&
Tit� fr 5 S:. � iJ{TIJij� JJ: JC*, BJ: cl�JC* � f'f961L,g!fo/J� � ,g4':*;f;,t)¥4 � U-'¥✓��:f:�,giJ{ �
0o

(0195] 
;:;$:B)j*IIJ��t::Bv'L, Si Ot:i{yU;z/i�itt1LV 1) =1Y�m9o �0lt"/:iS i 0/:i, Si 0 
X � �9 = � :t -c � Q O = = C' X /;i 1 ili:{%'0){u[ � fl9 Q = � iJ{-fff * L, I, 'o wU ;z ii X t:i, 0 
. 2 J;J_J:: 1 . 5 J;J_ 7"iJ{-/ff ;i L, <, 0. 3 J;J_J:: 1 . 2 J;J_ 7"iJ{ J: /J -/ff ;i L, V '0

(0196] 
W<:***3*4 � L -c /;i, ffim, �ffim1L't1:ffi<:* ( 'J 7 � n-if-' Y) , Bffim1L't1:ffi<:* (J'\­

r n-;}{Y) , n-;}{Y-r,; =J-::i-7', -;f:J 7 x Y, n-;}{Y:f:J ,;;-::1��ffii.,,tttiJ:i.,, 

(0197] 
ffim � L -c 1±, },3�ffim�, x�ffim�iJ{� t-f G t10 0 A3�ffim � L-c 1:twu ;z ti, :J. ".J n 
-;f-'Y71' -:7 D l::'-A' (MC MB) , =1 --:7 7-.*A@ffim, l:::: ·;J =J-*A@ffim�iJ{�t-f G 
;h Q O = = -c A@ffim � L, L' f.si<iJtO)_m�t � fl9 Q f.si<iltffim � ffl"' Q = � iJ{-C � Q O {yU ;z
ii, MCMB/:if.si<�tO)_miJt�f'f90:f:�,giJ{�IJ, -/ff;il_,,i.,,o ::it::.., MCMBt:i-t-O)�UIJm 
� ,J\ � < 9 0-:. � iJ{J:t;�s��� -c � 1J, w * L ",;1:�,giJ{� 0 0 x�ffim � L -c 1±1YU ;z ti, 
MJtt+,ffim, f.si<ilt1tx�ffim�iJ{�t-f G tt6 0

(0198] 
ffimt:t 1J =J-r;1>.-17tYiJ{ffimt::ti¥A�ttt::..� � c 1J =J-r;1>.-ffimJilF1cIHt,g!fo/J0)1-:fflGB�) ,:: 
1) =J-r; i>.4':� � �f_!j!_fllr t::1fi;lt 'ffi1ll � /J'9 ( 0. 0 5 V J;J_J:: 0. 3 V J;J_ 1" v s. L i / L
i +) 0 = ;ht:: J: IJ' 1) T IJ l>.1' 7f / =<Xffi'.tt!H:ir&J" ,1ti!JfflEE � /J'9 = � iJ{-C � Q O � G 
t::, ffimt:t, �1ft%m� t::.. 1J O)�J;.iJ{J:t;�� r&J" ,, 1*m��iJ{.tt;�a�JJ\ � ",, �100-c � 0 
, l) 7IJ}>.4':�t::J:('.;X:-C��'t1:iJ{r'&Jl.,'>�0)5ffj,��fl9Qf::.,dJ, -/ff;i l_,,i.,,o

(0199] 
::it::.., �tim$/W�� L-C, =itt1t=J-'.9Y (Ti O z ), 1)=J-r)l>.=J-'.9Y\tt1L!W (Li 4 T 
i 5012)' l)=J-r)A-ffimJilFs91t,g!fo/J (Li xC6)' 1i.\tt1t=7t7'' (Nb205) 
, \tt1L '.9 Y '.'.�1'7-. --r Y (\VO 2) , ltt1Lt lJ 7''7'y (Mo O 2) �O)\tt1t!fo/J � fflv' 6 S:. � iJ{ 
-C-�60 

(0200] 
::it::.., �tim?�!fo/J�� l,,-C, 1) =J-r)l>.��f$.4':�0)tJ�1L!W-C�6, Li 3 N�fl@�:f:.i-:J 
L i 3 _ x M x N c M = c o , N i , c u ) � ffl", 0 = � iJ{-c � 0 0 wu ;z ti, L i 2 . 6 
Coo. 4 N 3 l:iA�JJ:3'fito(ffl�J;. ( 9 0 0 mA h/ g, 1 8 9 0 mA h/ c rn 3) �/J'
L,-/ff;i l_,,J.,'l o

(0201] 
1J =J-r; 1>. � �f$.4':�0)tJ�1tiw � ffl", 0 �, �timm�m� r::f="= 1J =J-r; 1>.-1 7t Y � -@i-<t" t::..?b, 
_i__E,tit�7�/W� � L-C 1) T 0 l>.1' 7f Y � -@i-::i JJ:lt' V 2 0 5, C r 3 0 8 �O);t,f)¥4 � *Jld).,g;b--1± 
6-:. �iJ{-C�-/ff::i l_,,i.,,o JJ:B, iE�m�m�t= 1) =J-r)l>.1' 7f/'�'2i'<L"t1)¥4�ffiv'Q:f:�,g-c:t 
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, J0 G ii'> e, &') _i:f;� fr!W!J � t:: � ;i t1 -3 1) 5- r; h. -1 7t :.,, � �5l 1Jt � tt--3 ,::. c: --c, � t� 115 !f&J � c: G 
-c 1J ::;- r; L.. c: �;Ji$4:JiiO)fi�1Ltm � ffll,,, Q-=- c: ill--c � Q 0 

(0202] 
;if;:_, =i :.,, J°'\-y 3 :.,, &fit ill� C, -3 tJ:iSt � �t�115!f&J� c: L, -C ffl v' -3 ,::. c: ti --C � -3 o {JU 3U£ 
, n1L=:IJ°'\Jvl-- (CoO), n1t=.,yJrJv (Ni 0), n1t� (FeO) �O), 1)5-r'Jh. 
c: O)i'r4: � 11: G � v ,�f$4:Jiin1L�o/J � �filjm!f&J� t::ffl v '-C ti J: v 'o =i :.,, ;°'\-V 3 :.,, &fit ill 
� C, -3 til¥4 c: L, -C Ii., � G t::, F e 2 0 3 , C u O, C u 2 0, R u O 2 , C r 2 0 3 � 
O)n1Lf37L C o S o. s g, N i S, C u S �O)lmt1Lfo/J, Z n 3 N 2, C u 3 N, G e 3 
N4�0)�1L!f&J, NiPz, FePz, CoP3�0) 1)/'1L!f&J, FeF3, BiF3�0) 
7 'Y 1L!f&J--C ti�,::. -3 o 

(0203] 
� ,§E 115 !f&J � fli ill fl 9 -3 ,::. c: 0) c' � -3 � ffl WJ ffLl B J: tY; °'\ -{ :.,, !l c: L, -C Ii., iE ,§E 115/f&J � rii ill fl 
9 -3 ,::. c: 0) c' � -3 �fflllJJffLl BJ: (f;°'\-{ :.,, -!i' c: ��O)tJl¥4 � ffl v' -3 ,::. c: ill--C � -3 o 

(0204] 
<�,§E�-�1*> 
�,§E�ffl{,$: t:: Ii., _i__E,@E�ffl1,$: c: ��O)tJl¥4 � fflv' -3 ,::. c: ill--C � -3 o � B�,§E�ffl{,$:li., 1) 

5- r; h. �O) :f- -\7 1) 7 1 7t:.,, c: i'r4:1L L, � v 'ti*4 � ffl v' -3 ,::. c: ill-fff ;i L, v 'o 

(0205]
[ fflflJ�1,& J 

-�Mt{�ii., mY1c:fflM��fl9Qo fflM1-f�O)i��c: l,-C/i., ;J-p/tJ 1--:.,,,t�fl���Yfill-fff;i
G<, wLl.:z/£, i::J-v:.,;jJ-;j{�-1-- (EC)' '/tJl::v/'fJ-;j{�-1-- (PC)' �f::J­
V/'fJ-;j{�-1--, Yooi::;-v:.,,fJ-;f-'�- t-, i::::-=v:.,,fJ-;f-'�- t-, y-7"5-n5
Y 1--:.,, , y -; °" v t1 5 Y 1--:.,, , V ;,{ 5-}v fJ -;f-' � -1-- ( D M C ) , Vi 5-}v fJ -;j{ � -1--
(DEC), I7�;,{::f-�jJ-;j{�-}- (EMC), �-;,{5-�, �-;,{::f-�, �-i::f­

Jv_ /tJ r:7}-:.,,n;,{ 5-Jk /tJ r:7}-:.,,ni::;-Jv_ /tJ l::71"/'./tJ l::Jk Mn;,{ 5-Jk 1
, 3 -y:7}-:f--1:r/', 1 , 4-y 7t :f--1:r /', V ;,{ 1--:f-Y I'.9:.,, ( D ME) , V ;,{ 5-}v 7Jv7t­
:f-Y r, Vi::J-�i-T�, ;,{::f-�V�5-1h., 7�1--=1--0�, x:.,,�=1--0�, Tl--
5 1:::: r o 7 5 :.,, , Y-Jv * 5 :.,, , Y-Jv i-- :.,, �O) 1 f:I, :x. Ii.,::. t1 G 0) -s t> 0) 2 fmtJ-J:: �ff� 0) 

{fJl <h i'r .btt-B J: tY J:t $ --C ffl v ' -3 ,::. c: ii l--C � -3 o 

(0206]
;lk, fflM�O)m�c:l,-C, -�ttBJ:tY&ffl�tt--CJ0617t/'��(�SmB�) �­
-:) x. ti.:ri�ffl It' -3 ,::. C: --C, �ffl�ull[O) IAJtfpmifi:a-?, �ftffl�t:: J:-::) -C 1AJtfp7lia.B!'.i1lJ::� L, -C
ti , � ffl� ull[ O) ,liJ;z �-? � V< � c' � �n <- ,::. c: ii l--C � -3 o 1 7t :.,, Yi� {,is: ti., fJ 5-7t :.,, c: 7 = 7t :.,,
ii" G � 1), fl�fJ 5-7t:.,, c: 7 =7t:.,, c: � �<G' o fflM11� t::ffl v' -3 fl�fJ 5-7t:.,, c: L, -c, ll9M
7:.,,�=r'Jh.fJ::J-7t:.,;, �M7�7t-=r'Jh.fJ::J-7t:.,;, BJ:tlll9MJt-77t-=r'JL..fJ5-7t:.,,�
O)m��7t=r'Jh.fJ::J-7t:.,;-?, 1���0r'Jh.fJ::J-7t:.,;BJ:tll::'0V=r'Jh.fJ5-7t:.,,�O)
]'j'=m:�fJ 5-7t /'ill*t-f G ;h-3 o ;if;:_, fflflJ�tf� t::ffl v' -3 7 =7t /' c: L, -C, 1 {jffiO) 7 � r * 7
=7t:.,,, l flffiO) ;,{ ::;- r * Y =7t:.,,, 7 Jv7to Y-JvJt-:.,,n Y =7t:.,,, }\-7 Jv7t o Y Jv:f-Jv
Y-JvJt-:.,,n Y =7t:.,,, T i-- 5 7 Jv7t o * v- i-- Y =7t:.,,, }\-7 Jv7to Y Jv:f-Jvif.' v- i--
7 =7t:.,,, A:f--1:r 7 Jv7t o Jt-7 7 x- i-- y =7t:.,,, * t;: ti.J'\-7 Jv7to y Jv:f-JvJt-7 7 x
-1--7 =7t :.,,�ilc;,*i-f G :h-3 o 

(0207]
;if;:, J::acO)��Ytt=i�flJ��tt-6·�fg��c: l,-C, {7Ll.:z/£L i PF 6, L i C 104, Li A 
sF6, LiBF4, LiAlCl4, LiSCN, Li Br, Li I_ Li2SO4, 

LizB10Cl10, LizB12Cl12, LiCF3SO3, LiC4FgSO3 
, LiC (CF3SO2) 3, LiC (CzF5SOz) 3, LiN (CF3SO2) 2 
, L i N ( C 4 F g S O 2 ) ( C F 3 S O 2 ) , L i N ( C 2 F 5 S O 2 ) 2 �O) 1) 5- r; 
h.� � -ff!, x./i.,::. ;h G 0) -5 'I:> O)=fmtJ-J:: � {3:�0){fJl<hi'r.btt-B J: O'J:t-5$--C fflv' -3,::. c: ill
--C�-30

(0208] 
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� ffl� ullr t:: ffl v \ Q ffi:Mtf� Ii., ;ifft �* 0) =.'' dJ-�fflflj� 1{� 0) ffi Jj)G jc* J;--"5'i--O) 7C* C ,1;x7,, ltH:: r :;f 
m1H /W J C: ti v \ -S o ) 0) '2i' fl _m iJi j> � v \ r'aJ mJH&'. {t � ;ht� fflfil�1,& � ffl v \ Q =. C: iJi !ff * l,, v \ o J!. 

1*ElkJt::ti., fflf!J�1,&t:::xt9Q:;fm1H/WO)mlEl:�� 1 %t--"1'", :!ff* L, < /i-0. 1 %t--"1'", J:: rJ:!ff 
* L, < /j: 0. 0 1 %J;--" 1'° C: 9 Q =. C: iJl:!ff * L, v \0 

(0209]

* t�, -�fij�j,& t:: l::::' =-v /' jJ -;f-' � - }- , 7° D ; \ /' 7' Jv 1-- /' C P S ) , t e r t - 7'' r Jv X
/'-l±' /' CT B B ) , 7 Jv 71"" tJ Ir v /' jJ -if-'� -}- C F E C ) , L i B O B, * t� 7' ,:;J V

,J=. 1-- l))v_ 7:-?M=- 1-- l))v�O)y=. 1-- l))v{ti'r!f&J�c'�mn□L-CtiJ::v\o mn□9Qtt*4

O)j);JJ!'.ti., {7U;t/i1����{*t:::xtL-c o. 1 wt %J;--"J:: 5 wt %t--"1'" c:9:hliJ::v\o

(0 2 1 0] 

* t�, M iJ 7-� fflM1i9!.-CD!\;flJ � -i±t�M 1J 7-lf'Jvffi'.M� � J=§v \-c ti J:: i., \0 M iJ 7-lf'Jv

fflM� � J=§v \ Q =. c: -c-, 1it1,&'t��t:::xt9 Q��•l1:iJ1r"aJ * Q o * t�, =1xffllf!!O)rw:M {tB J::
tfl!i£1E 1t t.>1--aJ ft� -c £10 Q o 

(0211] 

3/���;hQMl)7-c:L-C, Vl)�-/'3/�, 7,:;Jl)�3/�, 7,:;Jl)t1=.}-l)�3/�, 
MlJ.:crv/'71--���r*Y�, MlJ7°o�v/'?l-���r*3/�, 7o/**MlJ7-0) 
3/}v� � ffl v \ Q =. C: iJi-C � Q o 

(0 2 1 2] 

M lJ 7 -c: L -c ti., 17U 3t ti M 1J .:c + v / 71"" � v r c P E o ) � c' 0) M 1J 7 Jv � v / 71"" � v

r*I� � fl9 QM 1J 7-�, P v D F, BJ:: aM 0 7 ,:;J 1J o =- 1-- 1J Jv�, BJ:: a-=c-tL 1:> �

'2r'G'�!t[E'r{*�� J=§v \ Q =- C: iJi-C � Q O ,WU;t Ii p VD F C: A�� 7 }v?l-D 7°D � V / CH 
F P) O)�!{[i'r{*-C £10 Q P VD F-HF P � J=§v \ Q =. c: iJi-C � Q O * t�, ID]j)G � .:h,Q M 1) 

7-li., tp,,FL�ID�t � fl L, -C ti J:: v \o

(0213] 

* t�, fflfil�t{�O){�;b I) t::, :fiJit{t!f&J*�®{t�iJJ*�O)ffi€�/Wt-f;fSj. � fl9 Q lifil{*fflfil���, P

E o CM 1J .:c+ v / 71"" �v r) *�O)r"aJ7.t--rttlf4 � fl9 Q lifil1*fflfil��� J=§v \Q =. c: t.>1-c �

Q o lifil{*fflM� � J=§ V \ Q :f:�i'r (:: Ii., t }\ v-,:J � A �-�O)g�fll[iJl;;f� C'. � Q o * t�, ffl
n!!�{*� lifil1*1t-c � Q t�db, 11ffi1i9!.0)B-=f:hiJ1� < � 1) ��'t�iJ1�RIE1kJt::ri'uJ::9 Qo

( 0 2 1 4] 

[ t }\ v-,:x J 

* t�=1x-�n!! Ii., t J\ v-,:x � fl9 Q =. c: iJl:!ff * L, v \o t J\ v-,:x c: L, -C Ii., 17U 3t Ii, �
, :;fir-f&�, ff 5 7'•mtL t 5 � ,y ,:;J 7', �v \ li.-3-� o /' CM 1) 7 � r) , 1::::'=-o /' CM 1) 

�=-�7��-�*••), MlJ.:c7'T�, 7,:;JlJ�, MlJ?l-v7�/', MlJryv,:x/'�
J=§ 1/ \ t�i'r Jj)Gii*l�-CID/j)G � :ht� ti 0) � ffl V \ Q =- C: iJi-C � Q o t }\ v-,:x /j:.:c / X tJ -7°�*
t::;J□I. l,,, if�* t� /j:��O)v \'9;hiJ��1J � B!iG' J:: -S (:: jflj2Jl(9 Q =. C: iJl:!ff * l,, v \o

(0 2 1 5] 

t J\ v-,:x /i_tp,Jlitf�-C £10--=> -C ti J:: v \o t� c: 3t tiM 1) 7°D � v /', M 1) .:c r v /'�O)fl� 

M*47�Jv.b.t::, t5�,y,:;J*M*4, 7'Y**M*4, M 1J7� r**tlf4, *t�1J.=.t11:>� 
t�i'r L, t� ti O)�� � - 1-- 9 Q =. c: t.>1-C � Qo t 5 � 'Y ,:;J *ttlf4 c: L, -c Ii., t� c: 3t li®{t 7 

Jv � =-ry .b.;ifft--r, ®1t v 1J � /';ifft--r� � fflv \ Q =. c: t.ii-c- � Q O 7 ,y ***tlf4 c: L -c Ii., t�

C'. ;Z tip VD F' M 1) T f' 7 7 }v 71"" tJ I 7 V /� � ffl V \ Q =- C: iJi-C � Q O M 1) 7 � r **t 

lf4c:L-c1J., t�c:3tti-3-�□ /', 75� r C;,(,:x*75� r, J\5*75� r) ��fflv\ 
Q =- C: iJi-C � Q 0 

(0 2 1 6] 

t 5 � ·;1 ,:;J *ttlf4 � � - 1-- 9 Q c: ffilt®{t•[1:iJ1ri'uJ:: 9 Q t�db, r"aJffi'.EEYBJ'.&fflO)�O)t J\ v­
,:x O)�{t � tfP#fU L,, =1xffln!!O){§!¥Ji1t� � ri'uJ:: � -1± Q =. c: t.>1-c � Q o * t� 7 ·;1 **ttlf4 � �
- f' 9 Q C: t /'\ v-,:x C'. ffl�iJi�� L, �9 < � I), tftfJft,t� � roJJ:: �-1± Q =. C: iJi-C � Q o
M 1J 7 � r **tlf4, ttt= 7 5 � r � � - 1-- 9 Q c:, m�M1:t.i1roi--1::9 Q t�db, =1xffllf!!O)�
�,t� � roJ J:: � -1± Q =- C: iJ1-C � Q O 

(0 2 1 7] 
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t:::.. c: ;{_ t£;:f-' 1J 7°o 1::: v:,,, OJ 7 -1 Jv b OJ frfiiTIU r= �1r: 7 Jv � = r; b c: 7 3 � r OJ?]tEi'ttf4 � =i 

- }- l/-C ti J: i., 'o * t:::.., ;f-' l) 7°tJ l::' v Y OJ 7 -1 }vb OJ, iEti1� c: �9 Q TIU(::�{[:: 7 }v � = ry
b c: 7 3 � r OJ?�'Erti*4� =i - }- L,, �filj C:�9 Q TIU,:: 7 'Y *7)Utf4� =i - }- L, -ct J: i., \

(0 2 1 8] 

�fli;ft�OJt1"v-:9 �ffi"'Q c:, t1"v-:9�1*0J)'¥:�iJ�rw:< -cti-=11r�lt!!OJ��tt� 
�J�c:ffi��Qk�, -=�ffllti!OJWffl�klJOJ3m�*�<9Q�c:ffi��Qo

(0 2 1 9] 

[fP�wJ 

-=1>zffllfi!iJifl9 Q :9'H�{* c: L, -c ti., �Ll ?t_ t£7 Jv � = r; b IJ: t:'OJ�mittf4-?ffif H�M*4 � ffii.,, 
Q � C: ;ol� � Qo * t:::.., 7 -1 Jvb;/,:R:O)j}�{*� ffii., 'Q � C: ti�� Qo 7 -1 Jvb C: l,-C ti., 
{7LJ)t_t£;f-' 1J .:crvY, ;f-' 1J 7°o l::'vY, ;f-' 1J n-;j{jj' ... - r-, 7-17t _; -;:r-, ;f-' 1J 7 � r� 
OJ;f;tf4iJ" G IJ: QHJJ::t::, 7 }v � = r; b, AT/ v A, �- = 'Y � }v�OJTIIt!Hi.t::£1:ht:::..� 
mirw:Hl � � i--t, � st= ��mirw:JllJ:: t::)7}.�1*0J)7}.TIU c: G-c ;f-' 1J 7 � r *ffitH�, ;f-' 1J IA -r
Jv*ffifH��OJ�t�d1:'E!JJx:ffifH�Jll� �t--tt:::..�lliti�OJ 7 -1 Jv b � ffii., \ Q � c: ;oi-e � Qo

(0220] 

c ft nJ:'� nm J 
-=1>zffllti!OJft1iJ:fflti., t:::.. c: ?t_ t£TBcOJ J: -5 t::fi-5 � c: ;oi� � Q o

( 0 2 2 1 ] 
<{CC ft'�::}> 

*i\ ft'�nmOJ 1 JC: l,-CCCftffl/::Jv\-Cfill.8}j9Qo CCftfflti., ftffl�F1=190J9X.-C
��n::OJffl?J.E � -=1>zffllt!! t= ?J.E G, rJrn::OJfflff t= 1J:-:) t:::.. c: � ,::ftffl � 1¥ 11:: 9 Q ftfflnm� �
Q o -=1JZ'�lfi! �, � 8 (A) t::m9 J: -5 ,:: pg�M.l&m R c: -=<Rffllti!3m C OJ�{iffi@J� c: {&'A:'.
9 Q O � O)j:�'Er, -=1>zffllt!!fflff VB ti., pg�Ml&m Rt= ;IJ'>;IJ'>Q fflff V R c: -=1>zffl?tl!3m Ct=
iJ" iJ" Q fflff V c OJ fl]�� Q o 

(0222] 

C C ftffl � fi-:) -C v \ Q F1=19 ti., � 8 ( A) (:'.:m9 J: -5 t::, A-1 'Yr ;ol;t Y ,:: IJ: I), �n::OJffl 
?J.E I ;oi-=1>zffl?tl!t::?J.E:hQo �OJF1=19, ffl?J.E I ;oi�n::��Q/:::..�, VR =RX I OJ7t-bOJm 
JIU ,:: J: I) ' pg �Pt.l&m R (:: ;IJ'> ;IJ'> Q fflff V R ti �'A:'.�� Q O � n' -= 1JZffllti!3 m C t= ;IJ'> ;IJ'> Q ffl 
ff V c ti., B�F1=190Jifi£j@ c: c: tit:: J::� 9 Q o .:Z:-OJ t:::.. �, -=1>zffllti!fflff VB ti., �F1=190Jifi£j@ c: 
C: ti /:'.:J::� 9 Qo

(0223] 

t L, -C -=1>zffllfi!fflff VB ;olpfr'A:'.OJfflff, {:7Ll ?t_ t£ 4. 3 Vt:: IJ:-:) t:::.. C: � t::, ftffl � {¥ 11:: 9 Q 
o CC ft'��{¥ 11:: 9 Q C:, � 8 ( B) t::m9 J: -5 (::, A-1 'Y riJi;,J- 7 (:: IJ: 1), '�?J.E I = 0

c: IJ: Qo .:Z:-OJt:::..�, pg�Ml&m R (:'.:iJ"iJ"Q fflff V R;ol 0 V c: IJ: Qo .:Z:-OJt:::..�, pg�Ml&m R �

OJfflff�TffilJ:<IJ:"Jk�, -=�ffllt!!fflffVBffiT�9Qo

(0224] 

C C ftffl � 1T "J -C v \ Q F1=19 c:, C C ftffl � {¥ 11:: L, -C iJ" G OJ, -=<Rffl?i!!fflff VB c: ftfflffl?J.EOJ 
{fLl � � 8 ( C) t::m9 o C C ftffl � fi-:) -C v \ Q F1=19 ti.J:: � L, -C v \ t:::..-=1>zffllti!fflff VB iJi, C 
C ftffl � {¥ 11:: L, -C iJ" G �-=f{l:I; T9 Q tl�iJlm � :h -Ci.,, Q o

(0225] 
<{CCCVftffl::}> 
<JZ(:'.:, J::EJcC:�IJ:Qftfflnmc-�Q CCC Vftffl(::Ji.,,-cfill.B}j9Qo CCC Vftfflti., *

TC C ftffl t:: -CJ=ifr'A:'.OJfflff * �ftffl � fii., ', .:Z:-OJf� CV ('A:'.fflff) ftffl t:: -C ?J.E:hQ ffl?J.E;oi 
9-,t;t: < 1J: Q * �- JL1*� c= 1:t�11::ffl1J.E1mt= 1J: Q * �ftffl � fi -5 ftfflnm-c-� Q o

(0226] 

C Cftffl�fi"J-Cv\QF1=19/i., � 9 (A) (:'.:m9 J:-5 t::, n:'.ffl?J.Effl�OJA-1 'YriJi7tY, 'A:'. 
fflff ffl?JlR OJ A -1 'Y r iJ i 7t 7 (:: IJ: 1) , � 'A:'. OJ ffl ?J.E I ;ol-= <JZ ffl ?I!! t:: ?J.E :h Q o � OJ F1=19 , ffl ?J.E I ;oi 
�'A:'.� � Q t:::.. �, V R = R X I OJ 7t-b OJ m J!rH:: J: 1) , pg �Ml&m R (:: iJ" iJ" Q '�ff V R ti �
'A:'.�� Q o �1J, -=1>zffllti!3m Ct:: iJ"iJ"Qfflff V c ti., B�F1=190Jifi£j@c: c: ti t::J::� 9 Q o t
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(l) t:::.tb, =11-:'�IUt!r�EE VB Ii., �Fa9(l)�� � � ti t::J::� 9 6 o
(0227] 

-t- G --C =1xffl?t!!fflEE VB i)ipJr� (l)fflff, ,WU ;z 1£ 4 . 3 V r= /J:--:> t:::. � � r=, C C ftffli)'> G C 
V ftffl t:: 1ill 1) ffi ;z 6 o C V ftffl � fi-:; --C v '6 Fa9 /i., I§ 9 ( B) t:: �9 J: -S ,:: , �fflff ffl� 
(1)7'-{ 'Y cf-i)i?}-Y, �-ffl?JitffliJ!R(l)7'-{ 'Y cf-i)i?}-7 t:: iJ: 1), =1_x·ffl?f!!fflff VB i)i�� � iJ: 6 
o �15, =<Xffllt!!�m Ct:: i)'>i)'>6 fflEE V c ti., B�Fa9(l)�� � � ti ,::J::� 9 6 o VB = V R
+ V c --C ct0 6 t:::.tb, pg11M.!:£m Rt:: i)'>i)'>6 fflEE V R Ii., �Fa9(l)�� � � ti t:=1J\ � < iJ: 6 o pg
11M.!:£m R ,:: i)'>i)'>6 fflEE V R i)itJ\ � < iJ: 6 t::f}Ev ', V R = RX I (l) 7t-.b(l)�J!rH:: J: 1), =
<Xffllt!! ,:: ?Jit;h6 ffl?Jit I ti tJ\ � < iJ: 6 o

(0228] 
-t- G --C = <X ffl ?ff! t:: ?Jit ;h 6 ffl ?Jit I i) 1 pfr � (l) ·ffl?Jit, {7U ;z I£ 0 . 0 1 C :,f,§ -'=1fr (l) ffl ?Jit � iJ: -::> t:::. � � 
, ftffl � {¥ 11: 9 6 o CCC Vftffl� {¥ J!:9 6 �, I§ 9 ( C) t::m9 J: -St::, �--C (l) 7'-1 'Y 
cf-i)17t7t::IJ: i), ffl?Jit I = 0 �/J:60 -{-(l)f:::.tb, pg11M.!:£mRt::i)--.i)'>6fflffVRi)iO V �/J: 
6 o G i)" G, C V ft ffl t:: J: 1) pg 11M.!:£m R t:: i)" i)" 6 fflff V R i)i +7.J' t:: tJ\ � < iJ: -::> --C v, 6 t:::. tb 
, pg11M.1:£m R --C(l)fflff � Ti)i!J: < iJ:-::> --C ti, =<Xffl?t!!fflff VB /i./;I �hit:'� T G /J: v 'o

(0229] 
C C CV ftffl � fi-:; --C v, 6 Fa9 �, C C CV ftffl � {¥ 11: G --Ci)'> G (l), =<Xffl?f!!•fflff VB � ft 

fflffl?Jit(l){7U� I§ 9 ( D) t::m9o CCC Vftffi:�{¥11: G --C ti, =<Xffla!!fflff VB i)it;t. � hi 
t:'�� T G /J: v ,tf�i)im � ;h --C v' 6 o

(0230] 

<c cm·ffl:)> 
<X t:: , 1J'J. ffl 15 � (l) 1 J --C ct0 6 C C 1J'J.ffl t:: J v , --C ml 8):j 9 6 o C C 1J'J. ffl ii., t&fflJj Fa9 (l) 9 -"Z --C 
--c��(J)'ffl?Jit � =1xfflal!i)'> G ?Jit G, =1x·ffl?f!!fflEE VB i)ipfr�(l)fflff, {7U ;z ti 2 . 5 V ,:: /J: 
-:) t:::. � � ,:: 1J'J.ffl � {¥ 11: 9 Q 1J'J.ffl15� --c d0 Q 0

(0231] 

CC 1&ffl � fi-:; --C v 'Q Fa9(l)=1xffl?t!!fflff VB� t&fflffl?JiE(l),WU � I§ 1 0 ,::m9 o 1J'J.ffli)1.iffi.<t} 
t::f}Ev ', =1xffl?f!!fflff VB i)i�� T G --C v' < tf�i)im � ;h --C v '6 o 

(0232] 

1x t=, n'J.ffl v- t- Bz cfftffl v- 1-- ,:: J", tmlBJi9 6 0 n'J.ffl v- 1-- � ti., ffl?f!!�m t=xt9 6 
1J'J.ffl B� (l) ffl?Jit (l) f§ xt Bk] iJ: J:t $ --C d0 1) ' ¥{ft C --c * � ;h Q O �,t§. � m X ( A h ) (l) ffl?t!! ,:: B 

v, --C, 1 C :,f,§-'=1fr (l)ffl?Jit Ii., X (A) --C ct0 6 o 2 X (A) (l)ffl?Jitc-1J'J.ffl � tt-t:::.t�i';-ti., 2 C 
--Ct&ffl�iit:::.�v'v', X/5 (A) (l)ffl?Jit--C1J'J.ffl�iit:::.t�i';-li., 0. 2 C--C1J'J.ffl�iit:::.� 
v' -So :it:::., ftffl v- 1-- ti ��--C ct0 I), 2 X (A) (l)ffl?JiE--Cftffl � iit:::.t�i';-Ii., 2 C L."ft 
ffl�iit:::. � v'v', X/ 5 (A) (l)ffl?Jitc'ftffl�iit:::.t�i';-/i., 0. 2 C L"ftffl�iit:::. � v' -S 

(0233] 

( '.%nt!i (l) ff; !tJ 3 ) 

*'.%nt!i(l);Jf:;JtJ--Cli., )t(l)'_%fl1!i(l);Jf:;JtJ--CmlBJi G t:::.iE�?i!;!W� 1 0 0 � fl9 6 =1xffl?f!!(l);Jf:;�t 
(l) ,WU ,:: J V \ L ml 8):j 9 Q O * '_%1nf[ (l) ff; !tJ L" ml 8):j 9 Q = <Xffl al! t= ffl V \ Q ti JfSH i.' * (l) '.% 1nf[ (l) ff; 
ftJ (l) 8cix; � ��9 6 =- � 1)1--c � 6 0 

(0234] 

c =i -1 Y�=1xffl?f!!J 
:if=i-1 Y�(l)=1x·ffla!!(J)�,WUt::Jv'--Cml8Ji960 I§ 1 1 (A) /i.:J-1 Y� (�fli{JmP¥� 
) (l)=1xffl?f!!(l):7f-,ffiji§--Cct0IJ, 1§1 1 (B) Ii., -{-(l)WfTiiJl§--Cct060

(0235] 
=i-1 Y�(l)=1xffllt!! 3 O O ti., iE�Yiffi��:Mt�t:::.iE;§jtfr 3 O 1 ��tJI){)lffij��:Mt�t::��tfi 
3 0 2 �i)i, ;t{ 1) 7°D l::vY�--C:fr;JJx;�;hf:::_jJ7-JT'Y }- 3 0 3 --C;ffi�V-Jv�;h--Cv'Q 0

iE� 3 o 4 ti., iE��ffl{,.fs: 3 o 5 �, =. .:h � *9 6 J: -S ,:: El� tt G .:ht:::.iE�?i!;!W�Jli 3 o 6 

,:: J: IJ ;ff:;$:� .:h6 o :it:::., �� 3 o 7 Ii., �;f-ijj�ffl{,.fs: 3 o 8 �, =. ;tt,::*9 6 J: -S t:: El� tt 
G.:hk��ffl!W�Jli309�J:IJ;Jf:;$:�;h6o
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(0236) 
ld:B, =r-1 :,,,�0)=1'1z-fflllli 3 o o r:ffiv'QiEtim 3 o 4 as J: rr�tim 3 o 7 ti., T:h-F':hm�m 
�� /i.JtTIIT 0) Jj.t::Mmt9:h/i J: 1,, 'o

(0237) 
iE�ifi 3 0 1 , �tiffiifi 3 0 2 ,:: /i., fflMu:9!.,=xt G-Cffir.tft.'[1:0) £:> Q = 'Y Jr }v_ 7 }v � = 17 A 
, 5--5! Y�0)4:�, x. Ii.-=. :h G O)i'r4:-?-=:. ;h G � {i/!0)4:� � O)i'r4: ( {7U ;z /£7 TY v Y.@ll 
�) � ffll,, '\ Q-=- � iJ�-C � Q O * t�, fflMt{�,= J: Q m!it. �PD<-t�db, = 'Y Jr }v-? 7 }v � = 17 
A�� 1&'.�9 Q-=:. � ;o{tff ;i L, v 'o iEtiffiifi 3 0 1 /i.iE@ 3 0 4 �, ��tfi 3 0 2 /i.�tiffi 3 0 
7 � T :h-F' ;h ffl� gg , :: � ®i: 9 Q o 

(0238) 
-=:.;hG�tiffi3 0 7, iEtiffi3 0 4 BJ:cf-·-lzJ'\v--5! 3 1 0 �ffl:f!��t::'2i't��tt, I§ 1 1 (B 
) ,::m9 J: -s ,::, iE�ifi 3 o 1 ��,= G-ciEtim 3 o 4, t1\ v--5! 3 1 o, �tim 3 o 7, 
��$302�=0)--Cffi�L,, iE�ifi301���ifi302��#77o/�303�ft 
G-Cff�G-C=r-1YMO)=�ffllt!:!300���9Qo

(0239)
iE� 3 o 4 t::, 5tO)�n'ffiO)MJi&-Cfil?.8Ji G t�iEtEEtis!fo/1� � ffl 1,,, Q -=:. � -c, ra'J�.m -C-it-1 ,:;J Jv 
l�'�tt,::£1:ht� =i-1 Y�0)=1'Jtfflllli 3 o o � 9 Q-=:. � ;o{--e � Q o

(0240) 
[ P3 mi�= 1'1':ffllti! J 

1'1': t::, P3fffi�0)=1'1':ffllf!!0){7U ,:: --::J v ,-c I§ 1 2 � $?,ij G-Cfil?.8Ji9 Q o P3fffi�0)=1'1':fflllli 6 0 
0 /i., I§ 1 2 (A) ,:: m9 J: -5 t::, J:: Tia t::iEtiffi :f-'17 'Y 7° ( ffllt!:!11) 6 0 1 � � G, fJ!UTia B 
J: rf Jg;Tia ,:: ffllti! tfi (j}�tfi) 6 0 2 � � G -C v' Q o -=:. ;h G iE� :f-'17 'Y 7° � fflllli tfi (j}�tfi 
) 6 0 2 � /i., # 7 Jr 'Y � (�;%}/'\ 'Y :f- /') 6 1 0 ,:: J: ---:::> -C �;%} � ;h -C It' Q o 

(0241) 
I§ 1 2 (B) /i., P3ffiJ�0)=1'1':ffllf!!O)�Tia�tJti:�BkJ,::mGt�l§c'£:>Qo g=i�P3,t±;f;R:O)ffllf!! 
$6 0 20)pg{Jl_ti,::/;t, 1ff;(;R:O)i£;f:iffi6 0 4 ��,t_ilE6 0 6 �;b{tJ'\v--5! 6 0 5 �rai,::�/v-C
:M!@J � :ht� fflllli1 k-rib{ii� t-t G ;h -C v' Q o l§m G 7d: v ,;o{, fflrl!!*--r /i.t Y -5! -l::: Y � $1t., t::
:M!@J�:h-Cv'Qo fflllliifi 6 o 2 /i., �YW;o{Mt; G:h, {if!y1Af;o{fffi1,,,-c1,,,Qo fflllliifi 6 o 2 t::
/i., fflMt{�,=xtG-Cffir.tm!it.'1'10)£:>Q=·Ylr}v_ 7Jv�=17A, 5--5!Y�0)4:�, x./;i-=:_;h
G O)i'r4:-?-=:. ;h G � {i/!0)4:� � O)i'r4: CWU :z Ii, 7 TY v Y.i!Ml�) � ffl v 'Q -=:. � ;o{-C � Q
0 * t�, ·fflMt{�t= J: Q m!it. �PD<' t�db, = 'Y Jr }v-? 7 }v � = 17 A� �f&'.�9 Q-=- � ;o{tff *
G v 'o fflrl!!ifi 6 0 2 0) pg,fflH:: Bv ,-c, iEtiIE, �@BJ: rft J\ v--5! ;o{:M!@J � :ht� fflllli*--r
/i., xffoJ9Q�Jf0)�;%}fJj6 0 8, 6 0 9,::J:IJ�;i;h-Cv'Qo ;it�, fflllli*--rib{�/j-G
:ht�fflllliifi6 o 20)pg��/i., :=fplJ<fflMtf� Cl§mttf) ;o{aJ,..�:h-Cv'Qo :=fp7J<'ffl:f!�tf�/i.,
=r -1 / � 0) =1'1':fflllli � �,t�O) ti 0) � ffl V \ Q -=- � ;o{-C � Q 0 

(0242) 
P3ffij�O)�fflr!!!t=ffl1t, Q iEtiffiB J: rr�@/i.:M!@J9 Q t�db, ffifflWO) fiuiTia ,:: tis�m� � MM9 
Q-=:. � ;o{tff ;i G 1,, 'o iEtiIE 6 o 4 t:: /i.iE�Y!M--r CiE�ffiffl 1) - r) 6 o 3 ;o{�®l:� :h, �,tiIE 
6 0 6 t::/;t��Yffif--r (��ffiffl 1)- r) 6 0 7 ;o{�®r:�:hQo iEtiffiYIM--r6 0 3 BJ:rf�tim 
YW--r 6 0 7 /i., � ti ,:: Y Jv � = 17 A 7d: t:' 0)4:�MJ4 � ffl v, Q -=:. � ;o{-C � Q o iEtiffiY!M--r 6 0 
3 /;i��:#�tl 6 1 2 t::, ��Yffif--r 6 0 7 /;ifflrf!!ifi 6 0 2 O)Jg;t:: T:h-F':ht.l&mm�� tl.,Q 
0 ��:#�ti 6 1 2 /i., PT C*--r (Po s i t i v e Temp e r a t u r e Co 
e ff i c i en t) 6 1 1 �ftG-CiEtim:f-'17 'Y 7°6 0 1 �ffl�ijgt=�®r:�:h-Cv'Qo � 
�:#�;!®6 1 2/;iffllf!!O)pgffO)J::�;b{pfrJEO)�{il'[��;zt�:f:�i'rt::, iEtim:f-'V'Y/6 0 1 � 
iE� 6 0 4 � O)ffl�gg 7d: �®l: � -fill �9 Q ti 0) -CJ) Q o ;i t�, P T C *--r 6 1 1 /i.tlfil.B!'. ;o{ J:: 
� G t�:1:�i'rt=t.1&v'l:;o{m*9 Q ®�t.1&m*--rc'£:> 1J, tt£mO)m*,= J: 1J ffl11it.m � ium� G -c � 
'/%5B®�PDK9Qti0)-CJ)Q0 PTC*--rt::/;t, 5--5!Y�J'\ 1) 17A (B aT i 03) *�
�{,$:t 7 � 'Y ,:;J 7� � fflv' Q-=:_ � ;b{-C � Qo

(0243) 
;it�, I§ 1 2 ( C) 0) J: -5 t:::rj]iJl:0)=1'1':fflllli 6 0 0 �, �ffltEz 6 1 3 BJ: cY�ffltEz 6 1 4 
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O)Fa9t::�/vc'=EV.:i-Jv6 1 51rt�$:L,
--

ctJ:v'o fJl�O)=<Rfflli!!6 0 0ti., slftJU�®ll� 

:h -C v '-C ti J: v' L,, [![JU �®l: � :h -C v '-C ti J: v ' L,, slftJU t:: �®l: � :h t:A� � G ,:: [![JU t:: �®l: 

�:h-Cv'-Ctid::v'o tf�O)=<Rfflli!!6 0 01rfl9QtV.:i-Jv6 1 51rt�P¼9Q-=:.�c', 

*��ffln1rn1Jffi9-=:_����Qo 

(0244]

� 1 2 c D) ti.=i= v .:i -Jv 6 1 5 O)J::ofi�--c, 2V Q O � 1r a)j�t= 9 Q t::N) t=�-�tJx 6 1 3 1r 

,.¢,(*i�� L, t:: o � 1 2 ( D) t::m9 J: 5 t:: t Y .:i-Jv 6 1 5 ti., tf�O)=<Rffllfi! 6 0 0 1r 

-���,=�®G9Q�fvll6 1 61rfll-Lv'Lti J:i.,, o �*l6 1 6 J::t::�-�;ffit1r!fr�G-C��t't

Q-=:. �;bl�� Qo ::l t::fJl�O)=<xfflltl! 6 0 0 O)Fa9 t=rHm'.ffiU1fJ:IJ�@: 6 1 7 1r fl l,,-Cv 'L ti J:

V'o =<xfflll!! 6 0 0 ;bl��� :ht::�� ti., rHm'.ffiUifW�ul[ 6 1 7 t= J: I) �!11 L,, =<xfflll!! 6

o o ;o1� :z 9 �'-c "', Q � � ti.rHm'.tU1fW�ul[ 6 1 7 t= J: iJ n□�9 Q -=. � ;o1--c, � Q O -=c-0) t:: N)

=i=V.:i-Jv6 1 50)'t1:1i�iJ16'}�fHt=�-�nt=< <�Qo 

(0245] 

if� 6 0 4 t::, :$t;O)�nt!!O)*'&�fill8)j L, t::iE;f:�f�!fo/1� 1 0 0 1r ffl v' Q-:_ � �, r'ffl�_m c'4:r 
-1 ,;7 Jvft'l'-1t=t1nt:: P3'fffi�O)=<xfflll!! 6 o o � 9 Q-=. � ib1� � Q 0 

(0246] 

[ilffl�@:O)t��{fUJ 

ilffl�@:O)J3rj0):,t��wUt::-:::>v"-C, � 1 3 Jj�� 1 71rfflv"-Cfill8)j9Qo 

(0247] 

� 1 3 (A) 1:kcl� 1 3 (B) ti., ilffl�@:0))7}��1r�9�c'2VQ0 ilffl�@:ti., @J� 

�*Jx 9 o o �, =<x-�ll!! 9 1 3 �, 1r fl9 Q O =<xfflll!! 9 1 3 ,= ti., 5 x;v 9 1 o iJ1J!i1J G 

:h-Cv'Qo �G,::, �1 3 (B) ,::�9J:5t::, �ffl�@:ti., .\'!Jmr9 5 1 �, .\'!Jmr9 5 2 

�, 7/'T79 1 4 �, 7/'T79 1 5 �' 1rfl9Q0 

(0248] 

@ ��;ffit 9 o o ti., .\'llMr 9 1 1 � , @ � 9 1 2 � , 1r fl9 Q O .\'!Jmr 9 1 1 ti., .\'!Jmr 9 5 1 

, .\'llmr9 5 2, y:,,;-j-j-9 1 4, y:,,;-j-j-9 1 5, 1:kcl@J�9 1 2t::�®ll�:hQo �B, 

�r9111r•��0-c, •�O)�r9110)-=f:h�tt1r, �1fW�%�n�r, •��r 
� c' � l,,-C ti J: v 'o 

(0249] 

@1�9 1 2 ti., @J��;ffit9 0 OO)�Tifit=��t'tG:h-Cv'Ltid::v'o �B, y:,,;-j-j-9 1 41:k 

cl7 /' T 7 9 1 5 ti., =r -1 Jvi;RJ:: �.b!JE �:hi\ {;1U ;z t:UiiR:, ;ffit;f:R:� ct)-:) -C ti J: v 'o ::l t::, 

�Im7/'T7, 00 □Im7/'T7, �fi�7/'T7, EHY/'77, mwy:,,;-j-j-, �·� 

7 :,,;-j-j-�O) 7 /' -r-J-1r ffl v '-C ti J: v 'o X ti., 7 /' T7 9 1 4 £ L, < ti. 7 /' T7 9 1 5 ti. 

, �;ffit;{:R:O)�{,,fs:�ti J: V 'o -:_ O)�f}j�fO)�{,,fs:/i_, fflW�E'rJ=§ O)�{,,fs:0)--:::> � l,,-C�ij�9 Q 

-=-����Qo -:::>::l/J, :J/'�/'-1j-O)fl9Q2-:::>0)��0)'5�0)--:::>0)���l,,-C, Y/' 

-r-J-9 1 4 £ L, < ti. 7 /'T7 9 1 5 1r �ff��i±-C ti J: v 'o -=:. :ht:: J: I), ffllittW, mWt;: t't 

��<, fflW�fflhO)�/JnlJ1rfi5-=:.�ti��Qo 

(0250] 

7 / T j-9 1 4 0) fJR$i'i'i ti., 7 / T j-9 1 5 0) f>iR$M J: I) ti * � V \ -=-� ib1W * L, V \ 0 -=-:ht= J: 

t) , 7 :,,; T j-9 1 4 ,:: J: IJ �ffl9 Q fflh _m 1r * � < � � Q o 

( 0 2 5 1 ]

ilffl�ul[ti., 7 :,,;-j-j-9 1 41:k tfY :,,;-j-j-9 1 5 �, =<Rfflli!! 9 1 3 � 0) Fa9 t::Ji,I 9 1 6 1r 

fl9 Q O Jii 9 1 6 ti., 1;1U :z ti=<xfflltl! 9 1 3 ,= J: Q fflw�W""-0)�• 1r �n 11: 9 Q -=. � ib1--c, � 

Q �ti� 1r fl9 Q O )ii 9 1 6 � L, L ti., WU ;z tilitt•[� {,,fs: 1r ffl V \ Q -=-� ;bl�� Q 0 

(0252] 

�B, �-��@:O)t��ti., � 1 3 t::�]!JE�:h�v'o 

(0253] 

,f;1U:zti, � 1 4 (A-1) l:ktJ'� 1 4 (A-2) ,::�9 J: 5 t::, � 1 3 (A) 1:kcl� 1 3 

(B) t::�9=<Rfflli!!9 1 30)5�, xtfoJ9Q-xtO)TifiO)-=f:h--F':ht::7:,,;-j-j-1r��t't-Cti

J:i.,,o �14 (A-1) ti., --1::ia-xtO)ofi0)-:1JfJ!U:nfi'ilib"GJ!t::61i-��c'2VIJ, �14 ( 
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A-2) ti., J::EJc�J-tO)TifiO){lli1J-fflU1JfoJiJ"GJ!t:.6'}i.W,�--CJ0Qo �B, � 1 3 (A) Bt...f.J
� 1 3 (B) ,:::::m9�-��'ti'Hll[�fq!Jj:(f�-5:tt;:-:)t,,-C/i., � 1 3 (A) Bzlj� 1 3 (B) ,:::::m
9�ffl��O)�����mffl--C�Qo 

(0254) 
� 1 4 (A-1) t:::::m9 J: -S ,:::::, =<?Zffla!! 9 1 3 O)�,x-tO)Dfi0)�1Jt:::::� 9 1 6 ��/vc'Y
/'TY 9 1 4 iJi�tt G.:h, � 1 4 (A-2) ,:::::m9 J: -St:::::, =<?Zffla!! 9 1 3 O)�,x-tO)TifiO) 
{lli1J t:::::� 9 1 7 � �/v--C 7 /' TY 9 1 5 iJi� tt G ;h,Q o � 9 1 7 ti., ,WU x ti=<?Zfflal! 9 1
3 t::::: J: Q -�titWA-O)�V � 1W Jt 9 Q ::. � iJi--C � Q -jt� � fl9 Q o � 9 1 7 � L -c ti., ,WU x
t:!iiH�t w � ffl v, Q ::. � iJ{--C � Q o 

(0255) 
J::ilcti@t:::::9 Q::. � t::::: J: IJ, 7 /'TY 9 1 4 Bt...UY /'TY 9 1 8 O)fiuj1JO)-l:T-{ 7-:·� * � <
9 Q ::. � iJ{--C � Q o 7 /'Ty 9 1 8 ti., ,WU x ti, 6'}:i'f�mffl � 0) T,_ -::x iffi. {§�fr -S ::. � iJi--C 
�Q·ff��fl9Qo 7YTY 9 1 8 t:::::ti., fyUxt£7/'TY 9 1 4 t:::::�J=l=raJjt���iR:0)7Y
TY��ffl9Q,:_��--C�Qo 7/'TY918�*Lk�ffl����O)mffl�O)iffi,ffl1J�
� L -C ti., NFC� t'', �ffl���{i!!O)mffl � O)Fa9--Cffiv'Q::. � iJ{--C� Qfu�J:J�� t''�
�ffl 9 Q =- � iJ{--C � Q0 

(0256) 
x.ti., � 1 4 c B-1 ) ,:::::m9 J: -s ,:::::, � 1 3 CA) -:&a� 1 3 c B) c:::::m'9=<?Zffla!! g 
1 3 ,:::::*m��g 2 0 ���tt-ctiJ:i.,,o *m��g 2 0 ti., Yi'ffir9 1 1 t=ffl��,=�®ll� 
;h,Q o � B, *m�� 9 2 0 iJi�� tt G ;h,Q '!'f�-5:tt::::: 5 /'ZJv 9 1 0 � �� tt � < -C ti J: v 'o � B
, � 1 3 (A) Bzlj� 1 3 ( B) ,:::::m9�ffl�� � fqJ 15:i'fMJt:::::-:)t, ,-c ti., � 1 3 (A) JJz
cf� 1 3 ( B) t:::::m9�ffl��O)fil?,8Jj � ��mffl--C � Qo 

(0257) 
*m�� 9 2 o ,:::::ti., fyUxt£1fifflq=r--CJ0QiJ"�iJ"�m'9Tiffi�, �ffl_m�m'9Ilffi�� t''�*
m L -C ti J: v 'o *m�� 9 2 0 � L -C ti., fyU x tiffl r� -J\-, 1f5l�*m��, iv� 1"
tJJv� ;tt /' Y- (EL� tit,, -S) *m��� t''�ffiv'Q::. � iJ{--C� Qo {yUxti, fflr�­
J\-� fflt,, Q::. � ,::::: J: t) *m�� 9 2 0 O)iMJJtffl-JJ � 1H;r�'9 Q::. � iJ{--C � Q 0 

(0258) 
x.ti., � 1 4 CB-2) t:::::m9 J: -S ,:::::, � 1 3 (A) Bt...tr� 1 3 CB) ,:::::m'9=<?Zffla!! 9 
13t:::::tY-l:r921 ���tt-CtiJ:i.,,o tY-l:r9 2 1 ti., }lwr9 2 2 �*L-C)llffir9 1 1 t::::: 
ffl��,:::::�®ll�;h,Qo �B, � 1 3 (A) Bzlj� 1 3 (B) t:::::m9�ffl���fq!Jj:(f�-5:tt:::::
-:)t,,-Cti., � 1 3 (A) Bzlj� 1 3 (B) t:::::m9�ffl��0)�8Jj���t�ffl--C�Qo 

(0259) 
t/'-1:rg21�L-c�, �x� ��, ��, ��, m��, ���, @�� ffi■, *

¥/h --C-¥-E=t vE FH' J[,-i''Mf>hni[ :ft.-=±, ac1:.i=i� r..tF# �:fl" �yet- �EE �+, -f:l-r-Bc+xs ,',±, , 1'tx., mtx\i, 11111/x, 'lu�1'�IJ�-, s F, '.fll3J, 11x1x, I:'@. o/L !:'@.mL, I:'@. , !:'§.,,1.J, JJ..X.�'JrltrK, ?JrL
_m, tilli�, M[J}t, ffilfJ, t:::::;Bi.,,, x./i.$)7}*JR�tJ!tiJE9Q::.�iJ{--C�Q•ff��fl'9.:ht£J:i.,, 
0 tY-l:t9 2 1 ��,tQ::.�,:::::J:IJ, {yLlxt:!, �ffl��iJ{�n--.;ti,-c1.,,Q.flti'.�m9T'--::x 

Oli!J}t � c:') � *�1::11 L, @Ji!� g 1 2 f.7'J 0) _){ :i:: 1J ,::::: E!c'D! L -c B < ::. � ti --c � Q 0 

(0260) 
� G t:::::, =<?Zffla!! 9 1 3 O)ti@fYLl ,::::: -:) v, -c � 1 5 JJz cf� 1 6 � ffl v, -Cfil?.8Ji9 Q o 

( 0 2 6 1 ) 

� 1 5 CA) t:::::m'9=<?Zffla!! g 1 3 ti., �f* g 3 o O)P'J'!'f�,:::::fllffir g 5 1 �)llffir g 5 2 iJi� 
ttG.:ht:.-r�@1;$:9 5 o�fl9Qo m@W9 5 0/i., �W9 3 00)f.7'J'i'f�--Cfflf§�115l,:::::'2i'��.:h 
Q o fllffir 9 5 2 ti., � 1;$: 9 3 0 t::::: � L, )llffir 9 5 1 ti., ��tt � t'' � ffl v, Q ::. � t::::: J: IJ �
{;$: 9 3 0 t:::::� L -C v ,� v 'o � B, � 1 5 (A) --C ti., {J!�O) t:.i\b, �{;$: 9 3 0 � -5:tit L -C
�mL-cv,QiJi, ��ti., m@1;$:9 5 on{�w9 3 o,:::::ttv.:h, fllffir9 5 1 JJt...U)lwr9 5
2 iJ{�w 9 3 0 O)j}t:::::�:(E LL t, '\ Q O �1* g 3 0 � LL ti., ��M� ( {yLl X t£7 Jv � =- r;

,b. � t'') X. ti.;ffifij�,tt:¥4 � ffl t, '\ Q =- � iJ{--C � Q 0 

(0262) 
� B, � 1 5 ( B) t:::::m9 J: -St:::::, � 1 5 (A) ,:::::m9�W 9 3 0 �ti�O),tJ:tf4t::::: J:-::> -C
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MJ&;G-ctiJ::v\o {:7Ll;z/£, � 1 5 (B) t:::m9=1>zfflrl:!!9 1 3 /:i, 1'!{*9 3 O a c:1'!1*9 
3 0 b ;iJ�Jllt I) EV� tL -C ;JS iJ, 1'!{* 9 3 0 a Bzlj'f'!{* 9 3 0 b 

--

el!EI *tLt::iJt�t:::ffl@lf* 9 
5 0 iJi�� (j- G tL -C v \ 6 o 

(0263) 

1'!{*9 3 o a c: G-C/:i, fl�ffi>fg��c', ;%fg�M*4�fflv\6=. c:ti1--e�6o !f'�H:::, 7-YT-r
t>1MJ&;� t16 ffi(:::fl�t.MH�� c'O),t;1

J

4�fflv\,t) ,:_ c: t::: J:: 1), =1>zffla!! 9 1 3 t::: J:: 6ffl]'i!.O)
j/f��:J!PtU

--

e�6o �;JS, 1'!{*9 3 o at:::J::6fflWO)j/f�tJi1J\�t'ttL/£, 1'!1*9 3 o aO) 
11-J '!'fB t::: 7 -Y T j-9 1 4 � 7 -Y T j-9 1 5 � c' 0) 7 -Y T j-� � t't -C ti J:: v \ o i'! 1* 9 3 0 b c: 
L, -C /:i, {:7Ll ;z /£�mUt*4 � ffl v \ 6 ,:_ c: iJi

--

e � 6 o 

(0264) 

� Gt::, ffl@J{*9 5 OO)tl�t:::--::Jv\-C� 1 6 t:::m9o ffl@J{*9 5 0 /:i, ��9 3 1 c:, iE 

titff9 3 2 c:, trq/-'.9 9 3 3 c:, �fl9Q o ffl@]{*9 5 0 /:i, tJ\}/-'.9 9 3 3 ��Iv 

--C��93lc:, iE�932�m�IJ,g�-Cffi��� �ffi�V-��ffl@J��kffl@Jf* 
--Ccb-t>o �;JS, �titff 9 3 1 c:, iE�9 3 2 c:, tJ\v-'.>19 3 3 c:, O)ffi��, � Gt:::fi 

�m;t).-C ti J:: v \o

(0265) 

� � 9 3 1 /:i, y/Af-=F 9 5 1 Bz O'Y!M-=F 9 5 2 0) � n � fr L, -c � 1 3 (::: m 9y/Af-=F 9 1 1 t::: m� 

� t16 o iE� 9 3 2 /:i, y/Af-=F 9 5 1 Bz cfY!M-=F 9 5 2 O){llin � fr L, -C � 1 3 t:::m9Y/Af-=F 9 1 
1 ,:::m®1:� t16 0 

(0266) 

iE�9 3 2 t:::, :$'20)�1J1fiO)M�&--CmiSAGt::iEtitff1�!fo/J��fflv\6 =. c:--e, ra'J�_m--C-l:r-1 ,!? Jv 
!f't•t1: (::: ,£1tLt:: =1>zffla!! 9 1 3 C: 9 Q =- C: iJi--C � Q 0 

(0267) 

[ 5 � ;r--� �="?R'�a!!J 
"?JZ(::, 5 � ;}-��0)=1>zfflaf!O).f:7Ll(:::--::Jv\-C, � 1 8JY�� 2 3 ���ijL,-CmiSJi960 5 
� ;r--��0)=1>zffla!!i:i, PJ:IJH1:�fl9-t>ffiJ&;c:9tL/£, PJE1H1:�fl9-t>'l'fMft�9>� < c: 

ti �'l'fBfl9 6ffl-=F��t=��9tL/£, ffl���O)�Mt:::,g,ti�-c =1>zffla!! ti atJt-f 6 =. c: ti 
--e � Q 0 

(0268) 

� 1 7 �fflv\-C, 7 � ;}-��0)=1>zfflaf! 9 8 0 (:::--::Jv\-C�JlS}j960 7 � ;}-��0)=1>z
fflri:!!9 8 0 /:i, � 1 7 (A) t:::m9ffl@]{*9 9 3 �fl9-t>o ffl@]{*9 9 3 /:i, ��9 9 4
c:, iEt_itE 9 9 5 c:, t J\ v-'.9 9 9 6 c:, � fl9 6 o ffl@Jf* 9 9 3 i:i, � 1 7 --CmiSA L, t::
ffl@J1*9 5 o c:�ti1H:::, tJ\v-'.>19 9 6 ��/v--e�t_itE9 9 4 c:, iEtitff 9 9 5 c:tJim� 1J

,g�-Cffi��tL, �ffi�V-��ffl@JL,ktiO)--Ccb-t>o

(0269) 

�;JS, �titff 9 9 4, iEtitff 9 9 5 BJ::O'tJ\v-'.>19 9 6 i>"G�6ffi�O)ffi��/:i, �,�� 
�_mC:�-=F{*ffi(:::}Jtb-C�'§:��it9;tL/£J::v,o �,f:ii:)9 9 4 /:i 1)- rffltitff 9 9 7 ;JSJ::[fl)­
rffl�9 9 s0)�:1J�frG-c�tnfffflffl1* c�m�f) 1=m��t1, iEtitJ;i9 9 s1:t 1J-rffl 

�997;JSJ::0'0-rffl�9980)�:1J�frL,-CiE�fflffl1*(�m�f) �m��tL-t>o 

(0270) 

�1 7 CB) t:::m9J::-5t:::, Ji--�{*c:�67�JvA9 s 1 c:, [!lJi'f��fl9-t>7�JvA9 s
2 c: � �ff�� c' t::: J:: 1J Jilt IJ ,gb�-CMJ&;� t16 �rsi t:::J::xl!_ L, t::ffl@J{* 9 9 3 � mGf\1139 6
,:. c: --e, � 1 7 ( C ) (::: m 9 J:: -5 t::: = "?Rffla!! 9 8 0 � {'F� 9 6 ,:. c: iJi--C � 6 o t� @I{* 9 9

3 1:t, 1J -r ffl� 9 9 7 B J:: rf 1J -r fflt_itE 9 9 s � fl G, 7 � Jv A 9 s 1 c:, [!lJ i'f� � fl9

6 7 � Jv A 9 8 2 c: 0) 11-J :ff� --Cffl��1f� (::: '2i'1st � tL 6 o
( 0 2 7 1 ) 

7 � }vA 9 8 1 c:, [_Ll]{f�� fl9 6 7 � }vA 9 8 2 /:i, ·WLl;z 1£7 }v � =- r; A� c'0)4:mi-ft*4 
�ffifH�-ft*4�ffiv'-t>=.c:ti1--C�-t>o 7�JvA9 8 1BJ::O'[!lJ'!'fB�fl9-t>7�JvA98 20)
-ft*4c: L,-CffifH�-ft*4�fflv\tL/£, Ji--i'f�iJ'>GjJtJijJab�t::c: �t=7� }vA 9 8 1 c:, [_Ll]{f�� 
fl9-t>7��A982��M��6=.c:�--e�, PJMtt�fl9-t>�fflr!:!!���96=.c:� 
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L:�Q o 

(0272] 

*I::, � 1 7 (B) BJ::u':'� 1 7 (C) ""-Cti.2t)(0)7,1 }v.b�ffll;\Q{7U�mL-Cv\QiQl,

1 ;Ml: 0) 7 ,1 }v A � tfr I) B±Jt--f Q -::. � c:: J:: -=> -C � r1=19 � M $; L,, --c 0) � r1=19 c:: J::.izl!_ L, t:: t-ff@J 1,,$: 9 9
3 � .L[3l.,%p;J L, -C 'b J:: It \ o 

(0273] 

iE � 9 9 5 t:: , 5t 0) �n'ffi 0) M Ji& --c: fill Bj! L, t:: iE tiIE iis!fo/J � � ffl v \ Q -::. � --c:, ra'1 � J;. --c:-it -1 ,:;J Jv 
f�,��t::£1.:ht::=tRfflllf! 9 8 0 �9Q _::_ �;bl""(:�Q0 

(0274] 

* t:: � 1 7 ---e1i.Jf-�w � � Q 7 ,1 Jv A,:: J:: u MJJx: � .:ht::�rl3i ,::t-ff@J1*� fl9 Q =1xfflltl! g

8 o O)f7U ,:: -:Jv \-cfil?.Bj! Lt:: iJl, t:: � :z t:t:� 1 7 0) J:: -s ,::, 71--�w � � Q 7 ,1 Jv Ac:: J:: ,J M

$: � .:ht::�rl3i c::, ffl-fHP[:?\O)fjH:�O) _j__Efilj, t )\ v - '.9 BJ:: a���� fl9 Q =1x·fflllf! � L -c 'b
J::1,\0 

(0275] 

� 1 8 (A) t::m9 5 � ;;t-.- l--M0)=1xffllli! 5 0 0 ti., iE��ffl{,$: 5 0 1 BJ:: O'iE�1!5fo/J 

��5O2�fl9QiE�5O3�, ���ffl,f,,$:5O4BJ::0'��1!5/fo/J��5O5�fl9Q 

�� 5 o 6 �, t J\ v - '.9 5 o 7 �, fflM11� 5 o 8 �, 71--�{,is: 5 o 9 �, � fl9 Q o 71--� 

1* 5 o g 11-J c:: � t-t i; .:ht::i£tilj 5 o 3 � �tilj 5 o 6 � 0) rl3i ,:: t )\ v- '.)l 5 o 7 ;oli�flll[ � .tL-c 
i. \ Q o * t::, 71--�W 5 O 9 11-J Ii., fflMif� 5 O 8 --c:tiMJ t:: � .:h -c i. \ Q o ffl��t� 5 O 8 c:: Ii., �

11ffi 0) M Ji& 2 --c: m L, t:: ffl��1� � ffl" \ Q -::. � iJl--C: � Q 0 

(0276] 

� 1 8 (A) t::m9 5 � ;;t-. -}-M0)=1xffllli! 5 0 0 ,:: Bit \L, _j__Ef!Dj�ffl{:;$: 5 0 1 BJ:: tf� 

fiij � ffl W 5 0 4 Ii., 71--:i'f� � 0) ·ffl � 80 � f§!t! � 1� Q YIM� 0) f'>t �U 'b -mt� -C v \ Q o --c 0) t:: lb, iE fiij 

�ffl{:;$: 5 o 1 BJ:: O'�tiij�ffl-tfs: 5 o 4 O)�'l'f�ti., 71--�{,is: 5 o 9 ib" GJf-ffiH::BtB9 Q J:: 5 t:: 
\fflcfill[ L, Lt; J:: "\0 * t::, _j__E��ffl{:;$: 5 0 1 BJ:: a���ffl{:;$: 5 0 4 �' 71--�W 5 0 9 ;b'> G 

>'f-ffiU ,::atB � tti'\ 1J - rffl� � mi. \-c --cO) 1J - r ffltEE � iE��fflw 5 o 1 , �" \ ti.�tEE 

�fflw 5 o 4 ��s1&:�'El� tt-c 1J - r ffl� � 5'HJI-U ,::atB9 Q J:: -s ,:: L -ct; J:: "\0 

(0277] 

5 � .:z-.- l-- M 0) =1xffllli! 5 o o c:: B" \ -c, Jf-�1* 5 o g ,:: ti., wu :z t:t:;f-' 1J i cJ- v:,,, ;f-' 1J 

7°o l! v:,,, ;f-' 1J n-;:t{ .:z-. - l--, y -1 7t / '"? - , ;f-' 1J y � r �O)*tl,fSl. ib" i; � Q Jffl;J:: ,:: , y 

}v � = ry A, AT/VA, �' = ·Y Jr }v�O)PJ:g1H�t=tf.:ht::��rw:HJ��tj' �Gt=�� 

� rw: Jffl;J:: c:: Jf-�1* 0) 71--oo � L -c ;f-' 1J Y � r *t.1M m:L ;f-' 1J i Y- --r Jv *ffl H�� 0) �ti<'l1:'El JJx:t.iM 

H�Hl� i�t'tt::-=:::�tf@O) 5 � _;z-.-}-7 '1 }v.b � )=§It \Q-::. �;bl""(:� Qo 

(0278] 

*f::, 5�;;t-.-}-M0)=1xfflllf!5OO0)Wfffitf@O)�.fJU��l 8 (B) t::m9o �18 ( 

A) --C: ti.fJj�O) t:: lb, 2 -:JO)�ffl{:;$:--C:fflJJx:9 Q ·f7U � m L, -C v \ Q iJl, �l�'Hi., :ri]&O)ffltiIE� 

--c: ti$; 9 Q 0 

(0279] 

� 1 9 (B) --C:/i., �f7U� L-C, ffltiij��� 1 6 � L-Cv\Qo �B, ffl���� 1 6 � L, 
-ct; =1x·fflll!! 5 o o ti., mffid1: � fl9 Q O � 1 8 c B) --c: ti.�tim�ffl1* 5 o 4 ;ol 8 � �, 
iE��ffl{:;$:5 0 1 ;ol8�0)'Eltt 1 6�0)ff@�mL-Cv\Qo �B, � 1 8 (B) ti.��O) 

Ifx 1J tB L 'l'f�O) WrTIIT � m L -c B 1J , 8 � O)���ffl{,is: 5 o 4 � � s1&'.�'El � tt-c" \ Q O ��lfa 
, ffl���ti. 1 6 t:: mt!E � .:h 9\ 1$, < -Ct; J:: It\ L,, P� <-Ct; J:: It \o ffl���;bltp.1, \j:�'El 
c:: ti., J:: 1J tp. < O)�J;. � fl9 Q =1xfflltl! � 9 Q-=- � ;ol-e � Q O * t::, ffl���;ol9>�" \j:� 

'El,:: ti., rw:M{�--C: �, PJB1H�t=t1.:ht::=1xfflltl! � 9 Q-::. �;bl""(:� Qo 

(0280] 

-::. -::. --c:, 5 � ;z-.- l--M0)=1xfflltl! 5 o o O)Jf-��O)�.wu� � 1 9 ,&O'� 2 o t::m9o � 1 

9 ,bz. cf� 2 0 ti., _i_f � 5 0 3 , � � 5 0 6 , t / \ V -'.)l 5 0 7 , )'f.�{,$: 5 0 9 , _i_f � l) -

rffl� 5 1 0 Bzu':'�@ 1) - �fflfijj 5 1 1 �fl9 Q0 

(0281] 
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� 2 1 (A) /i.iEtilfi 5 0 3 Bzcf�� 5 0 6 O)y'j--jja��m9o iEf_itE 5 0 3 /i.iEf_itE�ffl{,$: 5 0 
1 � fl L, iE�Yi5!1tJJ�� 5 o 2 /i.iEtilfi�·�fJfs: 5 o 1 O)*® t::mpx; � :h-C i..,' Q o * t::, iEtilfi 
5 o 3 /i.iE��ffl{Jfs: 5 o 1 1)1���21:B 9 Q<p]lt� (.PJ. T, '.9 7''iJ:it� � i..,, -S) � fl9 Q o �tilfi 
5 o 6 ti.���ffl«s: 5 o 4 � fl L, ��1i5�m�� 5 o 5 ti.���fflf* 5 o 4 O)*® ,::mpx; 
� :h-Cv'Qo *I::, �tilfi 5 0 6 /i.�tilfi�·�{Jfs: 5 0 4 i)i���ff/:B9 Q'pjt�, 9�:f'Yl:i '.9 :liJi 
t��fl9Qo iE�BzO'��i)ifl9Q '.9 -::i<p]l�O)TiiJffl-?m;f:f;;:/i., � 2 1 (A) ,::m9,WU,::m[ 
G:h�v'o 

(0282] 

c 5 � ;}- ""�=t,r�rli!O)f��::nmJ 
,::. ,::. ---c-, � 1 9 t::Y1-il��m95 � ;}- "'�=1Rfflrli!O){��::nm0)�,wuc::-::>1.,,,-c, � 2 1 

( B ) , ( C ) � ffl v '-C ml BJ.l 9 Q o
(0283] 

*i'\ �tilfi506, tJ\v-'.9507E<_cfiEf_itE503�ffl�9Qo �21 (B) t::ffl��
:ht::�tilfi5 o 6, tJ\v-'.9 5 o 7BzO'iE@5 o 3 �m9o ,::.,::.---c-/i.��� 5i¥-JL iE��

4i¥-Jif.9!ffl9Q,WU�m9o <Rt::, iE�5 o 3 0)'.9 :iiJi��±O)�Ei'�, m:*®O)i£�0)'.9 :i
iJ:i� A,. 0) iE� 1J -r ffltilfi 5 1 o 0) �El � fr -s O �El,:: ti., ,wu :z t£J£H srEzi��� � ffl i.., , :h 1£
J:. V '0 �fgH:'.:, �filj 5 0 6 0) '.)< /<p]lf��±O)�EJ �, m:*TiiJO)�filjO) '.)( 7''<p]!f�A..O)�� l)
-rffltilfi 5 1 1 O)�EJ�fi-S 0 

(0284]

<Rt::5"1--�{Jfs:5 o 9J::t::, �;tnJi5 o 6, tJ\v-'.9 5 o 7 BzO'iEtilfi5 o 3 �Wc@:9Qo

(0285] 

<Rt::, � 2 1 CC) ,::m9 J:. -S c::, 5"1--�{Jfs: 5 O 9 � li&:rJR---C-m L, t:: ��).J'---C-tfr tJ a:titJ' Q o -f:-0) 
;f�, y'j--�{;$:5 0 90)y'j--JWJ����EJ9Qo �Ei'C:'.:/i.{:¥U:z/i�EE���ffit.,,;h_,/£J:.i..,,o ,::.O)B� 
, r�,=-�fflij;rw 5 o 8 � A:hQ-=- � i)i---c � Q J:. -s ,::, 7'1--�f* 5 o 9 O)��� c * t:: ti.�m) ,:: 
�Ei'�:h�v''rJ:l� (J;J.T, �AD �1.,,,-5) �i�t7Qo

(0286] 

1R c::, 11--�{Jfs: 5 o 9 ,:: i� t--t G :ht::�A Di)" G, fflM11� 5 o 8 � 11--�f;t 5 o 9 0) pgfflUA..�A 
9 Q o -�fflij;y,& 5 O 8 O)�A /i., t�EE3'tlffl �T, WGv, /i.�Yi5't�iJ Y-'3'tlffl� T---C-fi -S ,::. � i)i-l[f 
* L,1.,,,0 -t:-L-Cm:r�,::, �A□��EJ9Qo ,::_O)J:.-5 t:: L-C, 5 � ;}- "'�0)=1Rfflrlli---C
�Q=mfflrtl!500���9Q,::.��---C-�Qo

(0287] 
iE� 5 o 3 ,:: , 5t 0) '%ffffi 0) m !i& ---c ml BJ.l L t:: iEf_iIE 1is!ltJJ � � ffl i.., , Q -=- � ---c-, ra1J � J;. ---c-it -1 ,:;J Jv
"tt�&:hk=mfflrtl!500�9Q,::.��---c-�Qo

(0288] 

[BB tJ'Q,::. � 0)---C � Q =1Rfflrt!!J 
1R t::, BB tJ' Q ,::. � 0)---C � Q =<Rfflrt!!O),WU t::-=> i..,, -c � 2 2 BJ:. cf� 2 3 � �!ffl L, -CmlBJ.l9 Q 

(0289] 

� 2 2 (A) ,::, BB tJ' Q,::. � 0)---C � Q fflrt!! 2 5 0 0) J:: TIITffl�� � m9 o � 2 2 ( B 1 ) , 
(B 2) , (C) /:'.:/i.-t:-;h-=f';h, � 2 2 (A) tj=rO)-wJffir\7ic 1-C 2, Wffi*IC 3-C 4 

, -tmffi.Al-A2�;B0Qffi®ffl��---C-�Qo fflrlli250�, 5"1--�1,$:251�, 5"1--�1,$: 
2 5 1 O)IAJ��,::ijJ�� :ht::iE� 2 1 1 a ;JS J:. cf�� 2 1 1 b � fl9 Q0 iE� 2 1 1 a � ffl 
�s�,=��� :ht:: l) -r 2 1 2 a, ;JS J:. a�tilfi 2 1 1 b � ffl�s�,=��� :ht:: l) -r 2 1 
2 b /i., 5"1--�1,$: 2 5 1 0) 5"1--fJIJ ,:: J!!;:(E L, -Ci..,, Q O * t:: 5"1--�{Jfs: 2 5 1 ---C-IHI *:ht:: <p]lt� t:: /i., iE 
tilfi2 11aBJ:.0'��21 1 b/:'.:7JO?L-Cfflfflij;y,& (�mL,�i..,,) BJ:.O'tJ\v-'.9 2 1 4i)i 
MA� :h-Cv'Qo

(0290] 
fflrt!! 2 5 0 i)ifl9 Q iEtilfi 2 1 1 a ;JS J:. cf�� 2 1 1 b t::-::>v ,-c, � 2 3 � ffit., 'LmlBJ.l9 Q 

0 �2 3 (A) Ii., iEtilfi2 1 1 a, �@2 11bBJ:.O'tJ\v-'.92 1 40)ffl�JIOO!�mlBJ.l 
9Q#4tJ!�---C-�Q0 �2 3 (B) /i.iE�2 11a;BJ:.0'��21 1 b/:'.:7JO?L-C, 1)-r2 
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12aB�a0-r212b��9fflm�c�Qo 

( 0 2 9 1 ] 

� 2 3 (A) t::=/T\9 � -5 r:=, fflrt!! 2 5 0 Lt., :ri�O)ffl-fffPf:f;;:O)iEfilJi 2 1 1 a, :ri�O)ffl-fffi�::R: 
0)�-2 1 1bB�tf:ri�O)tJ\v-;z21 4 �fl9Q0 iE-2 1 1 aB�tf�-2 1 1
b /i.-t-;h,--F';h,g;gtti L,t;:;z -:f!'f�5tc:, ;z -::iJ;).5!--0):(f�5t�fl9Qo iEtilJi 2 1 1 a0)�:1JO)ofi0)

;z 7''J;).5i--O)'(f�5tt::=iE•15�ilJ�Jil ;zr�MJJx � ;ti,,, �tilJi 2 1 1 b 0)�:1J 0) TifiO);., :1'J;).5!--0)'(f�5t t::=
�-151W�Jil iJ{MJJx � ;h,Q o 

(0292] 

iE. 2 1 1 a O)i£•m�ilJ�JilO)MJJx� ;ti,,---c1,,,7J:1,,,ofi�±, B � a�,t,i:) 2 1 1 b O)�-m�ilJ 
�O)MJJx � ;h, ---Cv "lJ: v, oo�±iJ{*9 Q � -5 t::=, iE. 2 1 1 a B � cf�tilJi 2 1 1 b /i.ffl]il � 
;h, Q 0 

(0293] 

*k, iE�211aO)iE.m!W��MJJx�;h,kofic:, ��211bO)�•m!W��MJJx�
;ti,,/;: TifiO)Fs9 t::= ti.t J\ v-;c 2 1 4 ;o{� t't G ;h,Q o � 2 3 c /i.Je/?9 < 9 Q t;:6bt J\ v-;c

2 1 4 � ✓�*>iRC'/T\9 0 

(0294] 
* /;:� 2 3 ( B) t::=/T\9 � -5 t::=, fi�O)iE@ 2 1 1 a c: 1) -r 2 1 2 a ti., *Erff� 2 1 5
at::= Bv ,---cffl�EI� t::=:tt�� ;h,Q o * /;::ri�O)�;j;ilJi 2 1 1 b c: 1) -r 2 1 2 b ti., *Ei'i'f� 2
1 5 b t::= Bv ,---cffl�El�t::=*�� ;h,Qo 

(0295] 

'{J,;. t::=, 51--�{,$: 2 5 1 t::= "'J 1, , ---C � 2 2 ( B 1 ) , � 2 2 ( B 2 ) , � 2 2 ( C ) , � 2 2 ( 

D) �ffi1,,,---cfil2B)j9Qo 

(0296] 

51--�{,$:2 5 1 ti., 7-1Jv1"�::f;;:O)M��flL,, iEtilJi2 11aB�a�,t,i:)21 1 b��t.> �-5 
t= 2 J t= :ttr 1J s:tn-:r G ;ti,, ---c ", Q O 51--�1* 2 5 1 ti., :ttr u s:tn-fff� 2 6 1 c:, � xtO) v-Jvff� 2 

6 2 c:, V-Jv'!'f�2 6 3 c:, �fl9Q0 �)(tO)V-Jv'!'f�2 6 2 /i., iE;f:ilJi2 1 1 aB�tf� 

�211b���T�0G;h,, ��rv-�c:����c:�c�Qo *k, V-�$26 
3 Ii., 1) -r 2 1 2 aBzljl) -r 2 1 2 b C:!t!lJ:Q'!'f�5t�flL,, r- 'Y 7°V-}vC: �USJZ✓:S�� 
c: iJ{T � Qo 

(0297] 

51--�{,$:2 5 1 ti., iE@2 1 1 aB�lj�filJi2 1 1 b c:m7J:Q'!'f�5tt::=, 1i:*JR2 7 1 c:�*"j2 
7 2 ;o{� 1i t= slft� taezM� � fl9 Q � c: ;o{W * G ", 0 * t;:, 51--�1* 2 5 1 0) v-Jvff� 2 6 

2 Bz cf V-Jvff� 2 6 3 ti., :5_JZtH c � Q � c: iJ{W * L, 1,, ' o 

(0298] 

�2 2 CB 1) ti., lJUJR2 7 1 c:mlJ:Q'!'f�5tctJJ�L,t;:�Tific�1J, �2 2 CB 2) ti., 

�*JR2 7 2 C:!t!lJ:Q:(f�5tctJJ�L,/;:�ofic�Q0 � 2 2 (B 1) , (B 2) /i.3¾t::=, fflrli! 
2 5 0BzljiE-2 1 1 aB�a�-2 1 1 bO)�MJ:JfoJO)�oot::=xt1t9Qo 

(0299] 

��c, iE.211aB�a�-211bO)m:1Jfo10)�$, 97J:b�iE-211aB�a 

�,tit:) 2 1 1 b O)yJM'!'f� c:, V-Jvff� 2 6 2 c: O)fs90)ffil\t � jj!eNI L a c: 9 Q o fflrt!! 2 5 0 t::= HB 
tj'Q7J:c:'O)�M�1J□;zt;:c:�, f�xli9Q�-5t::=iE•2 11 aB�cf�;f:ilJi211 biJ{:R�n 

fo1 t::= 1i 1,,, t::= T ;h,Q � -5 t::= �M 9 Q o -t-0) �- li'ellt L a iJ{ffl9 �-Q c:, Ji--�1* 2 5 1 c: iEtilJi 
211aB�lj�;§j211bc:��<ffl� 51--�,f,;$:251��fflL,---CL,*-5�Ei'��Q0 

tft=6"1--�{,is:2 5 1 O)'ili:�7-1 Jv1"iJ{J!/:tl9Q c:, ��'ili:�7-1 Jv1"iJ{ffl�ff5<'.t=� 1Jm!iit� 

;h, ---C L, * -5 �;h,;o{ � Q o L, /;: iJ{-:::i ---C, jj!eNI L a � ili* Qt:: t't :R < ��IE9 Q � c: iJ{W * L, v' 

0 �:1Jc', li'eltL a�::k�< L,9�'Qc:, fflal!2 5 00){,$:ffliJ1m::kG---CG*-5o 

(0300] 

* /;:, ffl)il � ;h,f;:iE. 2 1 1 a B � a�;t;ilJi 2 1 1 b O)Ei'itO))!j � ;o{)!j1,, ,i� c:', iE. 2 1 1
aB�a�-211 be:, V-Jv'!'f�2 6 2c:O)Fs90)jj!§NILa�::k�<9Q�C:iJ{W*L,1,,,
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(0301) 
J::. I) J.!. WEfkJ r: ti., ffl!i � ht::-.i£filj 2 1 1 a, �fi!j 2 1 1 b BJ::. VI§ m L, JJ: v ";iJ�t J'\ v - 5< 
2 1 40)-€';-gfO)����� t �Gt:-.��, Ji!e■ L ati., �� tO)0. 81{:fJ;_Ll:3. 01ffJ;J. 
T, W * L, < Ii. 0 . 9 1ff J;J. J:: 2 . 5 1ff J;J. T, J::. IJ W * L, < /i. 1. 0 1ff J;J. J:: 2 . 0 1ff J;J. T--C 
cb 6 ,:_ � iJ�W * L, v ' o Ji!e■ L a � ,:_ O)isl!EI � 9 6 ,:_ � --e, =r / J'\ � }- --C, ii-:) atn--n:::xt9 
61§wJHtf:O) ra'J v '-ffi:?i!! � '%l�--C � 6 o 

(0302) 
*k, -MO)V-�$2620)000)ffiffl�ffi■ Lb�L,k��, ffi■ Lb�iE�211a
BJ::. U'�filj 2 1 1 b 0)$j ( ,:_ ,:_ --C ii., �filj 2 1 1 b 0)$jW b) J::. I) :t +-5J'_::k: � < 9 6 ,:_ �
iJiW* Gv'-o ,:_;tt,::J::. IJ, ffi:?'1!!2 5 0 ,::�l)�L,[ttJtJ'6JJ:t:'O)�ID�1J□:zt::-.� �,::, i£filj
211aBJ::.r1��211b���W251�#��L,T:t, iE�211aBJ::.r1��2
11 bO)-{f�iJi$i15fi'iJt::f;tt6,:_�iJi-e�6t::-.N), i£filj211 aBJ::.cf��211 b��
�1* 2 s 1 � iJimn t G * -s ,:. � � 3{}j�Efk7 ,:: �n <:-,:. � iJi--c � 60 

(0303) 
{7U:zii, -:xtO)V-Jvtf� 2 6 2 O)fs90)Ji!e■L b �, �filj 2 1 1 b 0)$j\Vb �0)£iJi, i£filj 
2 1 1 a BJ::. V�filj 2 1 1 b O)�� t 0) 1. 61ffJ;J.J:: 6. 01ffJ;J.T, W* L, < ti. 1. 81ff 
J;J.J:: 5 . 01ff J;J. T, J::. tJ W * L, < ii., 2 . 01ff J;J.J:: 4 . 01ff J;J. T � mt:-. 9 ,:_ � iJiW * L, v" 

(0304) 

Gv'-o

(0305) 
(g& 1 ) 

Lb-f,Jlb ---- >a
2t 

(0306) 
,:_ ,:_ --C, a /i., 0 . 8 J;).J:: 3 . 0 J;). T, W * L, < /i. 0 . 9 J;).J:: 2 . 5 J;). T, J::. I) W * L, <

ti. 1 . o J;J.J:: 2. o J;J. T � mt:-. 9 o
(0307) 

* t::-., I§ 2 2 ( C) ii. 1) - r 2 1 2 a � -@;'tdi9rTIU--C cb I), ffl?I!! 2 5 0, iE� 2 1 1 a BJ::.
cf�� 2 1 1 b 0) � � 15 fol 0) WY TIU,:: :xt fit 9 6 o I§ 2 3 ( C ) ,:: m 9 J::. -5 t::=, tfr I) afHf :ff� 2
6 1 t::= Bv '-T, i£filj 2 1 1 a BJ::. cf�� 2 1 1 b O)�� 15fo10)1mrn� �, ��W 2 5 1 � 0)
Fs9 t::=�fs9 2 7 3 � fl9 Q ,:_ � iJiW * L, v 'o

(0308) 
I§ 2 2 ( D) t::=, ffi:?i!! 2 5 0 � HB tJ't::-. � � 0) WYTIUffl�!§ � m L, T v" 6 o I§ 2 3 ( D) ti., 
I§ 2 2 ( A ) g=r 0)-fW WY*JR B 1 - B 2 ,:: B tt 6 WY TIU ,:: tll� 9 6 o

(0309) 
-�?1!!2 5 o �HBtJ'6 �, HBtJ'O)�i!Wt::{tr@t96��{*2 5 1 O)-:i'f�li.1$u'\ pg{l!Ut::1ft@t9
61-tf!O)-tf�/i.ifvfi'it." J::. -5 t::=�ID9 60 J::. iJ J.!.1*Efk1t::= Ii., ��W 2 5 1O)Jf-illU,::1ft@t96:i'f�-5J'
ti., 1ElO)ffi$iiJi1J\� <, ii"J¥BlO)nffJjiJi_:k� < JJ:6 J::.-5 t::=�ID96o -15, ��{*2 5 1
0) pg{JlU t::=1ft@t9 6 :ff�-5J' ti., rElO):f:JiR$iiJi_:k � <, ii "J1Bl0) nff Jj iJi1J\ � < JJ: 6 J::. -5 t::= �ID9 6
o ,:. 0) J::. -5 ,:: , ��1* 2 5 1 iJi�ID 9 6 ,:. � t::= J::. IJ , HB tJ' ,:: 1-f-:=> T ��W 2 5 1 t::= iJ,. iJ,. 6
EtJJiJi�flJ�h6t::-.N), ��1*2 5 1 �*l'liJJx:96;f;t:¥4§{*iJi1$ifvfi'i96��iJiJJ:v"o --f-O)i%a
�, ��1* 2 5 1 ti.PBzffl9 6 ,:. � JJ: < , 1J\ � JJ: JJ--Cffi:?i!! 2 5 o � HB tJ' 6 ,:. � iJi--C � 6 o 

(0 3 1 0) 
*t::-., 1§2 2 (D) ,::m9J::.-St::, ffi:?'1!!2 5 0�B:BtJ'6�, iEtitE2 11aBJ::.0'��21
1 b�iJi-t-;tt--F';tt;f;§:xtEfkJ,::f;tt6o ,:_O)��, �g&O)fflfi�ht::-.i£�2 l l aBJ::.U'�filj
2 1 1 b ti., v-Jvi'f� 2 6 3 i!ltlO)-yffijiJififilJE:ff�*t 2 1 7 --CfifilJE � n ti., 6 t::-.N), 1fr 1J HB tJ'
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{fB 2 6 1 t:: m: i., \ ti t:' f .tL _m iJ� * � < t>�) J: -s r= , -r .tL-F' .t1 f .t1 Q 0 ::. .t1 t = J: IJ , iE � 2 1 

1 a BJ: O'�� 2 1 1 b t::iJ:\iO"QfujJiJ{�fO� ;h, iEtim 2 1 1 a BJ: O'�� 2 1 1 b EJ{,;,fs: 
iJ{{$iilj9 Q ��iJ{IJ: v \o --f-O);m:J;Ft iE� 2 1 1 a BJ: lj�� 2 1 1 b iJ{M[ffl9 Q::. c: IJ: <
ffl� 2 5 0 � ffBtj'Q ::_ C: iJ{--C � Qo

(0311] 
*I::, iEtim2 11aBJ:cf��21 1 b c:5'}�{,;,fs:2 5 1 c:O)Fs9t::�Fs92 7 3 �flG--Cv\Q
::. c: t:: J: t), S:Bt--ft::B�\ 11'JfJIJJt::{ftfll[9 QiE� 2 1 1 a BJ: O'�f_iIE 2 1 1 b t.i-r, 71--�1* 2 5
1 c::��9 Q::. c: tJ: <, -t!l.tta�t::f;hQ::. c: t.i-r--c � Qo

(0 3 1 2] 

� 2 2 BJ: O'� 2 3 --C{:9Um L, t:: ffl� 2 5 0 ti, ;fif IJ � L, 8:B t--f{$ 1£ L, � fi -:J --C :t, 5'}�{,,$:0) 
M[:r!L iEtim 2 1 1 a BJ: u��@ 2 1 1 b O)M[ffl!J: t:'iJ{� G c:: < <, ffl�tf•l1::t �{LL, t:: <

v\ffl�c-cbQo ffl�2 5 ot.i-rfl9QiE�2 1 1 at::, .$t0)�1fffiO)-JB,&--CITTlB]L,t::iE�mfm 
� � J=§v \ Q =- C: --c' � Gt:: ��_m -C-l:r-1 ,;J Jvlf'l'�U=fl=.tLt:: ffl� C: 9 Q =- C: iJ{--C � Q 0 

(0313] 

( �1fffi 0)-]B '& 4 ) 
* �11ffi 0)-JB '& -C Ii., * §e B] 0) -,&� -C cb Q = 1Xffl� � ffl T �� t:: �� 9 Q wU t:: -:) v \ --C ITTl B]
9Qo

( 0 3 1 4] 

*f�11ffi0)-JB,&3 0)-{fB--CITTlB]L,t::, S:Bt--fQ::. c:O)--C�Q=1xffl��fflT��t::��9Q
{:9U� � 2 4 (A) J7J3?. ( G) t::m9 0 8:B tj'Q =- C: O)c' � Q =<X'�� � j@ffl L, t::'�T�� C: 
L, L' wU ;z ti, TV l::'y 3 /�@[ (-r V l::', x.ti.-r v l::'y 3 /�{§� C: :t V \ 5) ' =1 / �

�-�ffl/J:�O)�=�, �V��h�5, �V�����h�5, �V��7*�7v­

A, mw-�ig� cmw-�ig, mwfflaE�u![ c: :ti.,\ -s) , mw� l,f--A�, mw,rwffl}'.!lft��, 
slffl}��fll[, J\=f-/ =i �IJ: t:'O)::k� 1,t'-A�IJ: t:'iJ-r�t--f G ;hQ o

(0 3 1 5] 

* t::, 7 v ::f-Y 7"JvtJ:-ID� � 1rm .:z Q =<xffl� �, *�-? t:::'JvO) 113� * t::ti.5't�-?, EJl!JJ:I[
0) 113� * t:: ti.5'}�0) 8:BTIIT c:: i'B-:J --CffJl,lj-�<t_.,::. c: :t 1:!Jg�c-cb Q o

(0 3 1 6] 
� 2 4 c A) ti., mwfflaE�O) -1:1u � m G --c v \ Q 0 mwfflaE� 7 4 o o ti., m f* 7 4 o 1 
t::{fJl,lj-�*-tLf::*m{fB 7 4 0 2 O){ift �{'p;j{� / 7 4 0 3, 5't{fB��;f-'- � 7 4 0 4, 7'

� -h 7 4 0 5 ' '? -1 ,;J 7 4 0 6 tJ: t:' � {jffi ;z L V \ Q O tJ: B' mwfflaE� 7 4 0 0 ti., =1x 

ffl� 7 4 0 7 �flL,--Cv\Qo J::ic0)=1xffl� 7 4 0 7 t::*§BB)j0)-,&�0)=1xffl��fflv\ 

Q=.c:--c, ff_m--C*�$/J:mwffl�����--C�Qo

(0 3 1 7] 

� 2 4 c B ) ti., mwfflaE� 7 4 o o � 1�S:B � tt t:: �*'& � m G --c i., \ Q 0 mwfflaE� 7 4 o 

o �5't{fB0)1Jt::J: IJ �-ID�i±--C-'£{,;$:�t�S:B�i±Q c:, --f-0)11'J{fBt::a�t't G.tL--Cv\Q=<xffl� 
7 4 0 7 :tt�S:B�-tLQo *I::, --f-O)Bf, S:Bt'::fG.tLt::=<Xffl� 7 4 0 7 O)�l\,&�� 2 5 (C 
) t::m9o =<xffl� 7 4 O 7 li.rw:�O)�ffl�--CcbQo =<xffl� 7 4 O 7 /i.S:Bt--f G.tLt::�,& 

--CufilJE�;h--Cv\Qo IJ:B, =1xffl� 7 4 0 7 ti.�ffl{,;,fs:7 4 0 9 c:ffl��,=���;ht:: 1)­

r ffl� 7 4 0 8 � fl L, --C v \ Q o
(0 3 1 8] 

�2 4 (D) ti., J'\/,;7,'Jv�O)*m�fll[O)-,fJU�mG--Cv\Qo mw*m�fll[7 1 0 Oti., 
l't{,;,fs:7101, *m$7102, ��M�/7103, &a=�ffl�7104�{jffi;zQO 

*k, �24 (E) �8:B�G-t1k=�ffl�71040)�g�m9o =�ffl�7104�8:B

t--f G ;hfd7',&-C�ffl�O)M[A.O)��Bft::, l't{,;,fs:iJ{�,B L, --c =1xffl� 7 1 0 4 0)-{fB * t:: Ii.
"£{fBO) 8:B * iJ{�{L 9 Q O tJ: B' 8:B*JO){f�O) J� c:: B t't Q 8:B iJ{ 1) J!.Ei' � ;f-§ ¥i 9 Q P3 0) "¥{10)
�-c*L,k:/:;O)�ffB-$"¥�-CcblJ, S:B$"¥�0)���S:B$c:��o Jtf*���, S:B-$"¥�
�40mm�J::150mm�T0)�00113--Ci'tf**k�=�ffl�71040)±*TIUO)-$*
t:: /i."£{fBiJ{�{L9 Q o =1xffl� 7 1 o 4 O)±*TIIT t:: B t't Q S:B$"¥f:liJ-r 4 om mJ;�J:: 1 5 o
mmJ;�T0)�00--Ccb.t1/£, �v\{§:iftJ'l•l1:�i%ttJf--C�Qo J::ic0)=1xffl� 7 1 0 4 t::*§BBJjO)
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�i��0)=1J-:fflag � fflv, 0 = � -c-, !fi£m -C-:R�int�:fjMif*��ul[ � �1:,1:�-c-� 0 o 

(0 3 1 9] 

� 2 4 (F) ti., Mi!B{f�tMO)fflHif'l1'P��)fmL5t-:0)�{7tl��L,-Cv'00 ffiw'lffffl)flffi* 7 2 0 0 Ii. 
, 1'!1* 7 2 o 1 , *�i'fp 7 2 o 2, J'\ / r 7 2 o 3, J'\ ,;; y Jv 7 2 o 4, �1'F7J{ '.)( / 7 2 
0 5, A!±LfJ)t/ffi--r 7 2 0 6 � �, � {Jffi :z 0 o 

(0320] 

ffiw'lffffl)/lffi* 7 2 0 0 ti., ,f$lf]ffl�lL ffl--r ;,( -}v_ _x�OO.'JL& tJ{'Ff&:, ss!r'ffl}1-:, -1 /' '.>< 
-�o/��&, �/'��-'.)Z3/-A��0)�40)77°0.Jr-V3/"��fi90=��-C�

0o 

( 0 3 2 1 ] 

*mi'fp7 2 O 2 ii.-=fO)*mffit.>1r�HHL-Cii1HtG:tt, Y�HHLt�*mffit::1&-:)-c*m�fi-5 =

� ;bl-C � 0 o ;i t�, * m {fp 7 2 0 2 ti.'.>< '1/ rt /' --1:t � {jffi ;z, :ft'P�=> 7.. '.>< -1 5 7.. � �, -C @iffi t::
f§$.:tl.,0 = � --e�{/p9 0 = � ;bl-C� 00 fJtl;zt;f, *�i'fp 7 2 0 2 t::*�� :ttt� 7-1 � /' 7 2
0 7 t:: i§!R:tl., 0 = � -C, 7 7° l) Jr -V 3 /' � �If] 9 0 = � t.Ji-C-� 0 0 

(0322] 

��;j{'.)Z/"7205�, �M��O)��, ffl�O)�/, �71v�, �-�fflO)�/, �7 

lvf'F, -;;1-J--2t::- �O)�fiBztJPl��i, �-�1J2t:- rO)�fiBzO'M���', tf4 �,fiHf��:f'f 
t� tt 0 = � t.ii-c � 0 0 1:?iu :z ti, fflw'fl'r¥�)/iffi* 7 2 o o ,:: i¥-JldJ-J2, * nt� � x: v -7 -1 / �, v 

;z.. TA t:: J:: 1), �{fp;j{ '.>< /' 7 2 0 5 O)�fm � §EE,:: i/��9 0 = � t -C-� 0 o 

(0323] 

;ik, mwfflffl)fiffi*7200�, �&m��nk�ffi•�•�&��fi90=��m�-c 
� 0 0 1:?iu :z ti�*11H�H§mtm � A.. o/ rt,;; � � ;t:tr!i�{§9 0 = � ,:: J::-:) -c, ;, / A 7 1J --c 

�f/E9 0 = � t -c-� 0 o 

(0324] 

;ik, fflwfflffl)fiffi*7200�Aili1J)Jiffi--r7206�{Jffi;z, �O)fflffl)fiffi*���'.7'.)Z-� 

*L-C&��-'.)ZO)�IJ�IJ�fi-5=��-c-�00 ;ikAffi1J)Jiffi--r7206�*L-Cftffl

� fi 5 = � t -c � 0 o �JS, ftffllv{'F ti.A ill 1J )1/ffi--r 7 2 O 6 �*�ft:: �rJR�ffl t:: J:: IJ fi
-:) -C "G J:: v 'o 

(0325] 

ffiw'lffffl)flffi* 7 2 0 0 O)*�tt� 7 2 0 2 t::ti., *3BB]O)�!i&�0)=1J-:fflag�flG-Cv'00 

*3BB]O)�!i&tf0)=1J-:fflag � fflv, 0 = � -c-, Um -C-:R�int�ffiw'll'fffl)fiffi* � �#t:
--
e � 0 o 

-Wtl:z/i, � 2 4 (E) t::�L,t�="?J-:fflag 7 1 0 4 �, 'f'!{,;.fs: 7 2 0 1 O)IAJtfpt::r�HHLt�tR:!i&

-c, ;itdi.J'\/' r 7 2 o 3 0)1AJi'fpt=r�HHmfi��tR:!i&-c*JldJ-J2,t."= �;oi-c-�00 

(0326] 

ffiw'fl'rffi)f/ffi * 7 2 0 0 ti. t /' --1:t � fl9 0 = � ;bl-fff ;i L, v '0 t /' --l:r � L, -C {!itl ;z ii, t�*0( t /' 

--1:t, �mt/"--1:t, �mt/'--1:t�O)A�t/'--1:t�, '.><o/rt/"--1:t, mfft/'--1:t, m��t/' 
--lj-, �;bl:Pcftx; � :tl.,0 = � ;bl-fff ;i L, v '0 

(0327] 

�2 4 (G) ti., Mi!�MO)*m�ul[O)�-f!iu��L,-Cv'00 *m�ul[7 3 0 Oii., *�tt�7 
3 0 4 �flL, *3BB]O)�!i&�0)=1J-:fflag�flL-Cv'00 ;it�, *m�ul[ 7 3 0 0 ti., * 
�i'fp 7 3 o 4 ,:: '.)(,;;rt /'--1:t � {Jffl :z 0 = � t -c �, * t�, fflw'fl'r¥�)/lffi* � L -c�fi� � tt 0 

=�t-C-�00 

(0328] 

*�i'fp 7 3 0 4 ti.-t-O)*�ffi;bly�B±J L, -C JS I), 7�8±1 L, t�*�ffi t::1&-:) -C *� � fi 5 =�;bl

C' � Q O * t�' *�� @[ 7 3 0 0 ii., � {§m� � :ti., t� �Ii'e■�rJR� {§ � �' ,:: J:: 1) ' *mt�
1£ � �!l!:9 0 = � ;oi-e � 0 o 

(0329] 

;it�, *��ul[7 3 0 Oii.Aili1J)t/ffi--r�{Jffi;z, fif!O)'[ffffl)/lffi*��i'--'.7'.><-�*L,-C&�-r' 

-'.)ZO)�/)�l)�fi-:')=��C'�Q o ;ikAffi1J)Jiffi--r�*L,-Cftffl�fi-:')=�1:JC'�Q o 

�JS, ftffllfJ{'Fii.Aili1J)t/ffi--r � * � f t::�rJR�ffl,:: J:: 1) fi-:) -Ct J:: v 'o 
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(0330) 

* �� ul[ 7 3 0 0 t.rtf[9 Q = 1'Jzffl?lli � L ---C * 5B B}3 0) � ,JtlO) = 1'1Z ·ffl ll!! � ffl v , Q -::. � --C, tt

�--c*���*��@[�m�--c�Qo 

( 0 3 3 1 )

* t::.., .$tO)�fll!!O)M,J--c� L t::..-l:f--1 � Jv!rf'f'�O) J:. v"=1'Jzfflll!! �·ffl--r��t=��9 Q{9U� I§

2 4 (H), 1§2 5BJ:.u':'1§2 6�ffi1,,,---cfil?.B}39Qo 

(0332) 

Bfflffl--r��t::=tRfflll!!� L---C*5eB)30)�,Jtl0)=1'Jzfflll!!�ffiv'Q _::. �-c-, tt�--C*�� 

��& � m1�--c � Q o {9U .:z Ii, B fflffl--r�� � L ---c, ffllbrfil :1' 5:.,,, ffl�:.,, x -1�-, ffl 

lb�'@��� c' i
J

�� if' G ti, t ti G 0) � & 0) = 1'Jzffl ?lli � L ---c ti., 1!1!ffl � 0) � 'G -? 9 � � � 
.:z, M��AT-1 'Y ��l\� L, 1J\�, tt�, _ft-:::>, :A'@�0)=1'Jz'fflli!!iJ��*;;h---Cv'-Qo 

(0333) 
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9Q_::_��-C-�Qo �O)k�*��O)--�-C-d)Q=�ffl?t!!�, *��O)mg-c��L,k 
'ffl--F�� t:: mf&9 Q _::_ � -C-, J: 1) ffi:�intc\ J: iJ �_m � ffl--F�� � 9 Q _::_ � iJi-C � Q o * 

��O)m,J ti., {-tl!O)��O)m,J � j@'§:ifJlctj-i'rvtt--c��9 Q-::. � iJim1J�-c d) Q 0
(0356] 

c��O)M,J5) 

*��O)M,J-C-/i., 1$[fifiit::*�B)j0)-,Jtfc'd) Q =<Xffl?t!! � mf&9 Q{7Ll� m9o

(0357]

=1xffl?t!!�1$[fifiit::mf&9Q �' 1,---( 71) 'Yr$ (HE V) ' ffl�El11J1$[ (EV) ' x./i.7° 
7 �f-1 :,,;1,---( 71) 'Yr$ (PH EV) �O){,Xfft{�!7 1)-:,,;.:c;t-..Jv:¥-Elim1$[��l�-C-�Q 

0 

(0358] 

� 2 7 t::;JS1.,,--c, *�B)jO)-,Jtf-C-d)Q=<Xffl?t!!�J=§v"t:::.1$[fifiJ�,f7Ll�9Qo � 2 7 (A) 

t::�9EJl1J1$[ 8 4 o o Ii., J-EfiO)t:::.�0)11J1JtfiR� G--Cffl�=c-9-�J=§v'Q'ffl�Eliw1$[-C­
d) Qo * tdi., j-EfiO)t:::.�0)11JjJi1JR� L, --Cffl�=E--9-� I /1// �j@'§:�tR L, --CJ=§v'Q

-:=. �ibim1J��1,---( 7''1) 'Yr E111J1$[-C-d)Qo *�B)jO)-,J��fflv'Q-::. �--c-, Ja]t�fi!eilO)ffi: 
1.,,1$[fifii��l�9Q-::. �ibi-C�Qo ;it:::., El11J1$[ 8 4 0 0 ti.=<Xffl?t!!�fl9Qo =<Xffl?t!!li. 
, 1$[pgO)J#��5tt::xt L, --C, � 1 2 ( C) BJ: tJ'� 1 2 ( D) t::� L, t:::.=<XfflW!O)=E V _:i_ -

Jv�slfz/'Z--C�)=§9;;}1,,l£J:1.,,o ;it:::., � 1 7 t::m9=1_xffl7t!!�fJ[�ifJlctj-'EfVii-f:::.ffl7tl!l'\'Y !7 
�1$[pgO)J#��5tt::xtG--C�fll[G--Ct J:1.,,0 =<Xffl?t!!li.ffl�=E--9-8 4 O 6 �ilfim9Qt;:: 
i-t-c�<, A_,y r5-11--- s 4 o l '?Jv-A5-11--- c��ttf) �c-0)�3/t�fll[t::ffln�f� 

�9Q _::_ �iJ{C'�Qo

(0359] 
* t:::., =<xffl?t!!li., EJ11J1$[ s 4 o o iJ{fl9 QA r::-r ;,( -9 -, -9 =i ;,( -9 -� c'O)�m
�]1[ t:: ffl:1:J � 1��9 Q -::. � iJi-C � Q o ;it:::., =<Xffl?t!! Ii., El 11J1$[ 8 4 o o iJifl9 Q -:rt:' Y
-V 3 /'VAT A� c'O)"¥�-tfs:�fll[t::fflj:J ���9 Q-::. � iJi-C � Qo

(0360]

� 2 7 CB) t::�9 El 11J1$[ 8 5 o o Ii., E111J1$[ 8 5 o o iJifl9 Q =<Xffl?t!! t:: 7° 5 '.�r-1 :,,;1J 

A'?;JF�f§!f!�ffl1JA�t= J: 1J 571--��0)1Bffli�{imib" Gffl:1J1��� �t-t--c, 1Bffl9 Q-::. � iJi--c-� 
Qo � 2 7 ( B) t::, :tt!!J::�fll[M0)7Effl�fll[ 8 O 2 1 ib" G E111J1$[ 8 5 O O t::mf&� ht:::.= 

<Xffl?t!! 8 0 2 4 t::, Jr-7 Jv 8 0 2 2 � fr L, --C 7Bffl � fi-::> --C v, Q �,J � �9 o 7Bffl t:: � L, 
--C/i., ft'fflJ:J�'?=:I;f'-..!7-9-0)*f��ti.CHAd eMO (��jffi�) '?=1/';t{�O)pfrJE'.O) 
J:J;i:\;-C-j@'§:fi:zliJ:1.,,0 1Bffl�]1[8 0 2 1 Ii., iffiffl�il�t::i�t'tGht:::.1BfflAT-V3 :,,;-c 
t J: < , ;i t:::. �JE; 0) ffltJJR-C d) -::> --C t J: v 'o {7Ll ;z ti, 7° 5 -!f-1 :,,; :fstfrltr t:: J: -::> --C, 571--�� ib" G 0) 
ffl:1J1��t= J: 1J EJ11J1$[ s 5 o o t::m1&� nt:::.=<xfflW! s o 2 4 � 1Bffl9 Q-::. � iJi--c-� Q 0
1Bfflli., AC DC ::I/ l\-,9 �O)�{l�fll[ � * L, L' �rlitffl:1:J � unJitffljJ ,::�fl L, --Cfi -5 
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,::. C: iJi'-C � 6 0 

( 0 3 6 1 ] 

* t:: , � m L- iJ: " " iJi', � ffl� fl![ � _iji TTfIT r: m ilG L-, tfu J:: 0) * ffl� fl![ iJ" G ffl :fJ � 1F � �gr -c {3k �
L---c :1t ffl 9 6 ,::. c: 'tJ -c � 6 o ,::. 0) 1F� �!tt�ffl 1J A 0) :f:�it t:: /i., ��-v 6'f-m ,:: * ffl� fl![ � ffJl
dj-Jl,A},::. c: -c, {¥_ijig::r t:: �HG TJEfrg=r t:::1tffl � fr -5 ,::. c: 'tJ -c � 6 o * t::, ,::. 0)1F���-�
0) 1J A � frJ ffl L, --C , _iji TTfIT �, -5 L, -C ffl :fJ 0) * � {§ � fr -::> --C 'tJ J: It "o � G t:: , _iji TTfIT 0) >1f-� ff� t::
:iJjffl a!! � E11Ht, {¥ $ �-v IE fr� t:: = <�ffla!! 0) :1B ffl � fr -::> --c 'tJ J: " "o ,::. 0) J: -5 iJ: 1F� � -c
O)ffi'.:fJ O)#k�,= Ii., ffi:111i��7:JA-V1iitW�QJ�7:JA � fflv '-6,::. c: iJ{-C � 6 o 

(0362] 
*f::, � 2 7 (C) /i., *9BB]O)�Ji&�0)=1�ffla!!�ffl1t'-t::=lliifn_iji0)�{:9Ll-C�60 � 2 7
(C) t::m9A'.'.7-'.)78600/i., =<�-�rl:!!8602, -lf-1r�5-8601, 7:JfnJt!'im

n s 6 o 3 � fim x 6 0 =1�fflrl:!! s 6 o 2 ti., n fn1tl'i�n s 6 o 3 ,= ffl:� � {3k�9 6 -=- c: iJ{ 
l:'�60 

(0363] 

*I::, �2 7 (C) t::m9A'.'.7-'.)l 8 6 0 0/i., �frtl"�iW38 6 0 4t::, =<�-�rl:!!8 6 0
2 � �;W;J 9 6 -=- c: iJ{-c � 6 0 = <�fflrl:!! s 6 o 2 ti., �fit 1" �x� s 6 o 4 iJ{, J\ M-c � -:) --c tJ
, �frtl" �*113 s 6 o 4 t=�iW39 6-=- c: iJ{-e � 6 0 =<�fflrl:!! s 6 o 2 ti., � ,J 6'f-L-PJtm c: tJ:
-::>LB i), :1tffl:B{ft::/i.=1�ffla!! 8 6 0 2 ��pgt:::t{f-::>--C�u\ :1fiffl:L,, J-Efr96wJt=�x;W;J
9;ft/£J:lt'-o 

(0364] 

*9BB]O)�Ji&tft:: J: ih/£, =<�fflaf!O)-lf 1 '.'.7 Jv�'t±iJ{NW c: iJ: iJ, =<�fflaf!O)'@_m � * �

< 9 6,::. c: iJ{-C � 6 o J:-::> --C, =<�ffla!! §{:zls: � 1J\M!fiIJ;.{f:::9 6,::. c: iJ{-C � 6 o =<�ffla!! §
{:zls: � 1J\MifiIJ;. {f:::-C � ih/£, _ijiTTfIT O)JfiIJ;. {f::: t:: *4 9 6 t:: tb, J!ut®Efi!ell � fn1 J:: � i± 6 ,::. c: iJ{-C
� 6 o * t:: , $ TTfii t:: IB ilG L, t:: = <� ffi: a!! � $ TTfiJ P,J >'f-0) ffi: :fJ {3k � � c: L, --C 'tJ ffl It " 6 ,::. c: 'tJ c' �
6 o ,::. O):f:�it, {:JU x tiffl:fJffl�O) l::-'.'.7 �,= rffifflffi:1� � ffl" '-6 ,::. c: � @:1�9 6 ,::. c: iJ{-C �
6 0 ffl:fJffl�O) l::'-'.'.7 �,= rffifflffli»R� fflv '-6,::. c: � @J�-c � tt/£, �i:t-Jv:¥-, BJ: cf
=n{f:::�*0)1�M:tiO)MJLl1�t=*�9 6,::. c: iJ{-C � 60 * t::, -lf-1 '.'.7 Jvtr{t'['±iJ{NW-C�ihti=
<,Xffi:af! � :l.:�Jt).I t::�-::> --C {�ffl-C � 6 t::tb, =i J\Jv r-� /i.l5tbc:961't:'J.'-ifi:�O){�fflJ;. � 1� G
9 ,::. C: iJ{-C � 6 0 

(0365] 
*�nt!i 0) w Ji& ti., 1i!! 0) �nt!i 0) w ,& c: � nffJl dj-'EJ vi± --c �nt!i 9 6 -=- c: iJ{nJ im-c � 6 0

( �nt!if:JLl 1 J
(0366] 

*�nt!if:JLl-C /i., *9BB]O)�Ji&�-C � 6 i£filj$!WJ� � {'F� L,, �iE�)�fm� t::-:=>v '---C S TE
M-C&.L-k��, TEM·���7-0I��L,k��, BJ:Oi;z-�:¥-��MXS
��tfr (EDX) L-t::��t::-:=>v'---Cfil?.8]960 *I::, �iE�$/W��ffi1t'-t::=<�fflaf!O)lt{f 1['±
� �'JZ{jffi L, t::��,= -:=>It'\ --Cfil?.8]9 6 0

(0367] 

[iE�}�/W�O){'f::�J 
<{-lj-:,,,7°;1,, 0 1 )> 

*�nt!if:JU-c ti., -lf:,,, 7° Jv o 1 0) iE�mfm� c: L---c, m 1 O)fJJ:f:�iJ{fl9 6 1J -=r TJ .b. c: m 1 0)
:iit-f:tifi:�O):riitnff:::fm c: L---c, =i J\Jv r- n 1J -=r TJ .b. � fl L-, m 2 O)fJJ:f:�iJ{fl9 6, m 2 0)
•3ifi:�O)-�/Wc:L---c, -f-'.)l:,,,n0-=rTJ.b.�flL, ffi30)-�#fl96, -M�*O)n
{f:::!W c: L, --C, n{f::: 7 �f;z-V TJ .b. � fl9 6 t; 0) � {'F� L, t:: o 

(0368] 

*�nt!if:JU-c ti., ili9Brno1sf. c: L---c =i J\Jv r-n 1J -=r TJ .b.;fft � ca *ff:::"F::rJt1�tf¼A�t±�, rffi &ti
1; : C-2 0 F) � fflv '-f::o -z-0) t::tb*�nt!i,WLl-C Ii., �fll!!O)ff;'& 1 -Cfil?.B] L, t::A -r 'Y 7° S

1 2BJ:cfAT';//S 1 3 ��11!:eL-t::o IJ:BJ:Jfi::JJ\Jvr-n 1J-=f-9.b.;fft�/i., ;fft;f¥:iJ{�2
0 µme'�/), XP S-C�tfrnJ1J�;IJ:{1J[�t::7'Y*, --:::r�f;z-VTJ.b., jJJvVTJ.b., j- r- 1) r) 
.b., v 1J =i :,,, , Plit:IL 1J :,,, � '21 <t} =i 1 \ Jv r-n 1J -=r TJ .b. ;¥ft� -c � 6 0 
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(0369) 

i)U:':' A T 'Y / s 1 4 C: L, L 7 �'' ;1VV 9 A C: 7 'Y * � '21 ct} =:I J \ Jv � • 1) T 9 A fft--r ,:: ·,/ Jv 
lf'Jvmt:: J:. I) -=f-� Y � '2i"<t:.";f;t)f4�f&'.ti L, t:-.o J!.{;;fs:S{Jt:: Ii., 1 '/ -;/'D J'\,J -Jvt:: TT I P � 
t-1HM�L,, TT r PO)---(',J-;/'t]J'\,J-)vt�t{��{'F�Gt:-.o -t-G--C�t�;i�t=, =:IJ\}v�- 1)-=f-
9 Afft--r � �Er L, t:-.o TT I P iJ�7 �

v 

,t ... 'V 9 Ac: 7 'Y * � '2i'<t:.' =r )\}V �. lJ -=f-9 A ,:::xt L, 

--C 0 . 0 1 m 1 / g c: t>Q J:. 5 t:: 1�Er L, t:-.o 

(0370) 

-=- 0)-;7 -7'5(-y 9 AC: 7 'Y * � fl9 Q =:I )\}v �. 1) T 9 Afft--rtJif�,g� ntdll'ETY� �' 7 -7' 

5f--=f- 'Y � 7-. � -5 --e 4 B� Fa9, 2 5 
°

C, fillim'. 9 0 % R H 0) 5k {-tf: T--C fflt-=f': L, t:-. o -:. 0) �f_l t:: 
J:.IJ, �l!tl�$0)*c:TTIP--Cm*%MBJ:.Vffl■,g&��ffl_:_�tt, 7�.7f-Y9AC: 
7 'Y * � fl9 G =r J\Jv �. 1) -=f-9 Afft--rO)�ffi t::, -=f-� Y � '2i'<t:.'� �ff;fflG �ttt:-.o 

( 0 3 7 1 ) 

J::EJcO)�f_l � � ;z t:-.1�,gyf� � 6 � L,, �m � @J�:X. L, t:-.o 6 �O) 7 � Jv� -t:: Ii., ffl l-lr 6 mix 

( N o . 4 ) � ffl v 't:-. o 

(0372) 

@J�:X. G t:-.�m �, 7 0 °C -e 1 B�Fa9, ��irz:t* L, t:-.o 

(0373) 

<JU:':, -=f-� Y � fl9 G ;t;t)f4--C1&'.tl� :ht:-. =r J\Jv �. 1) -=f-9 Afft--r� no� L, t:-.o 7 'Y 7 JvW 
�ffiv'L, irz:��l!tl�O)fJit_mli.1 0 L/m inc: L,, 8 0 0

°

C (�flir.2 0 0
°

C/B�Fa9) , 

{5f/J� B� Fa9 2 B� Fa9--C no� L, t:-. o 

(0374) 

<Rt=, no��:ht:-.fft--r��1lir.;i--C{i5':t;Pl,f;:-_ o {�t�flir.m'.tl'>G�flir.;i--CO)�flir.B�Fa9/i.1 0 ,___, 1 
5 B�Fa9 C: L, f:-.0 TO){�, ffJ�1'$�fll[ � fr-:) f:-.0 M1'$�fll[ Ii., ✓.S, Q V \ ,:: lJ'> tj Q _:_ C: ,:: J:. 1) fr V \ 

, ✓.S-G v, /;t § lffl � tJi 5 3 µ m 0) ti 0) � ffl v, t:-.o 

(0375) 

-��{i5'W�:hk�--r�@J*L,, -lj-y-;/'�0lO)�Mm�-��ko 

(0376)
<{-lj-Y-;/'Jv O 2 )> 

-lj-Y 7' Jv o 2 1:t.J:t�wu c: G --c, -=r � Y � '2i'<t:."*1*4 � 1&:ttttf ,:: , -;;, �,·,t ... ,v 9 A c: 7 ,y * � 

fl9 Q =r )\}v � • 1) -=r 9 Afft--r � no� G --c {'F� G t:-.o 

(0377) 

7 -7'5(- 'V 9 Ac: 7 'Y * � fl9 G =:I J\Jv �. 1) -=f-9 Afft--r/i., B*{t:'¥::L�� (�&b:'.t"r ; C

-2 0 F) �ffii;,f;:-_ o 

(0378)

-:. 0)7 �
v 

,t ... 'V 9 Ac: 7 'Y * � fl9 G =r J\Jv �. 1) -=f-9 Afft--r� no� L, t:-.o 1JO�t:t, 8 0 0 

t (�B200t/�M), ���M2�M, .*O)�_m�l0L/minc:L,--Cfr-:)k 

(0379) 

no� L, t:-.f}1'* � -lj-Y-;/' }v 0 I c: �** ,:: {'j5':t;p L, ✓.S-G v, ,:: l}'> i-:t t:-. ti 0) �, -lj-Y-;/' }v 0 2 0) �;f:i!J;i 
1��-C: L, f;:-_ o 

(0380) 

-lj-Y-;/'Jv0 2 Ii., P'Jtfpt:':=:IJ\}v �- 1) T9A�flL,, ��ffpt:':77''5(-y9A�'2r'<t:.'1&'.tl� 

�fl9G�Mm�---C�G-:=.c:ffimm�nko 

(0381) 
< -lj-Y 7' Jv o 3 > 

-lj-y-;/' Jv 0 3 ti., lt�{9U c: L, --C, 7 �
v 

,t ... 'V 9 A� fl� JJ: v, =r J\Jv � • 1) -=f-9 Afft--rt::, ·J 

�lf'�m-e-=r�Y�'2i"��-��MfflGGk�, m��fr-:)--C��Gko 

(0382) 

=r J\Jv �. 1) -=f-9 Afft--r/i., B *ft:'¥:I*� (�&b:'.t"r ; C-1 0 N) � fflv ,f:-_ o -:=. :hti.X 
P S ---C:7 -7'5(- 'V 9 A tJit�ffi � :h T, 7 ,y *tii 1 �--r%l¥.Eltt�ffi � :hG =r J\Jv �. 1) -=f-9 A 
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fft T ---c cb 15 o 

(0383] 
-=. 0) =i 1°'\Jv t-- M 1J +? L\fft T r=xt G -c -t:J-/ 7° Jv o 1 c: �,tit:= ',/Jvlf'Jvm t::= J:: tJ + -!x / � 
'2t"<L"tW1i'Ji.l � ,fr;.fflGl__,,, irz:� L,, 1JO� L,, �!PL, --C ✓:S, 15 v, t::= iJ" t'J t-=-.o S::. tL � -t:J-/ 7° Jv O 3 0) 
iE�ri!r�m� C: L, t-=-.o 

(0384] 
-t:J-/ 7° Jv o 3 Ii., l1'J ff� t::= =i 1°'\Jv t-- � 1J + r; L\ � fl G, -£RJi.l ff� t::= r -!x / � '2t"<l"1Bz1i'Ji.l � fl9 
0iE�m��---Ccb0S::.c:�mm�t1ko 

(0385] 
<: -t:J-/ 7° Jv o 4 >
-t:J-✓ 7° }v O 4 ti., .tt�{yU c: L, --C, =:I J'\}v }-W£ 1) r r'J L\fft T � 1J□�ttf ,:: -7c-O) ;t. ;t. ffl v 't-=-.o 

(0386] 
=11°'\Jv 1---W£ 1) r?L\fftTli., B*1l::"FI*!i (!ir:fi!t�; C-1 0 N) �ffii,,f:-_o 

(0387] 
-t:J-/ / Jv o 4 ti., :rw1i'Ji.l � :t t-=-. � i. ,if�ri!r��---c cb 0 0 

(0388] 
<: -t:J-/ 7° Jv o s >
-t:J-/ / Jv o s ti., .tt�fYU c: G --c, ? ,:f i---:,,; r; l-\ c: 7 ,y � � fl9 0 =i 1°'\Jv t-- M 1J + r; L\fft T 
� 1JO�trT t::= -7c-O) ;t. ;t. ffl v 'f-=-.o 

(0389] 
? �f5r-:,,;? l-\ c: 7 ,y � � fl9 0 =i 1°'\Jv t-- � 1J +? L\fft Tli., B *1r:"F:r.*!i C!ir:fi!t� ; c

-2 0 F) �ffii,,f-=-.o -::);t. I), -l:J-/7°Jv0 5 /i.-t:J-/7°Jv0 1---C/±L�£JJlt¥1c: L,--Cffiv,f-=-.:tO)
---c 6') Q 0 

(0390] 
-t:J-/ 7° Jv o 1 iJ" G-t:J-/ 7° Jv o 5 ;t. ---C0)5k{lf: � .£R 1 ,::m9 0 

( 0 3 9 1 ] 
(-£R 1 ] 

Sinnple01 
Sample02 
Sample03 
Sample04 
Sample05 

(0392] 
[ST EM] 

UCoO2+Mg+-F, Ti��t,";f.:tf;j. t1Igaf � JJtlWJ¼�CJ 
UCoOz+Mg+F .. JJatJtab I)

LiCoO2 ., Ti��Cfttt't'tJ¾�, JJ0�W;t.J 
UCoO2, JJO�f&:L 

LiCo02+Mg+F., 1J[l�fJ:l,. 

�GtLk-t:J-/7°�010)if�m���' fflT■aMCB*fflT���tt!iJEM-ARM 
2 0 0 F, 1JO�fflff 2 0 0 kV) ---CiJ!�L,f-=-.o 1iG.tLt:-.fflTiJ:iajt��I§ 2 8 t::=m9o I§ 
2 8 t::=m9 J::-S t::=, iffijjJi!r��/i.3 -:)0)��1SfJJ:ij:!!JL ffi 1 O)fJJ:ij:� 1 o 1 c:, ffi 2 O){JJ:!� 1 
0 2 c:, ffi 3 O)'pjj:� 1 0 3 � fl L, --C v, 15 c: � ;z G .tLt-=-.o ffi 3 O){Jjj:� 1 0 3 Ii., ffi 1 O){Jjj:� 
1 0 1 C: ffi 2 O){J]!� 1 0 2 J:: /) 'b SJ§ Q V ')JJ!� C: L, --CfJ!�� ;hf:-_0 ;t. f:-_ffi 1 O)'pjj:� 1 0 1 C: 
ffi20)ffi�l020)��0)���-$---C-�L,, ffi20)ffi�l02c:ffi30)ffi�l030) 
��O)��;bl-ff�---C-� L, f:-.o 

(0393] 
[STEM-FFT] 

I§ 2 8 t::=m9 STE M�q::rO) 1 0 3 FF T---Cm9fJJ:ij:!!JGO), FF T (r&J�7-1) I�fl) �
�1§2 9 (A 1) t::=mL,f:-.0 1§2 9 (A2) Ii., 1§2 9 (A 1) O)q=r;t,\}i�o�+':¥---CmL, 
, *l,¢,(A, B, C�;tL---Cl!t[--:::i--CmL,t-=-.l§c'cb1So �,tft::=, 102 FFTc'm9fJ]ij:�O)FF 
T��l§2 9 (B 1) t::=mL,f:-.0 1§2 9 (B 2) /i., 1§2 9 (B 1) O)q=r;t,\,¢,(0�+'¥---C 
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mL,, .,¢,(A, B, C�:tl.--Cl!tl-::=>--Cml,,/;:-_�--Cct0Qo *f;:-_ 1 0 3 F FT--Cm9{1][�0)F F 
T���2 9 (C 1) t::mL,f;:-.0 �2 9 (C 2) /;i, �2 9 (C 1) O)g=i)t,\,¢,(0�+*--c 
mL,, .gA, B, C�:tl.--Cl!tl-::=>--CmL,k�--Cct0Qo 

(0394) 
�2 9 (A2) t::mL,f;:-_�f,¢,(Ac:g=i)t,\,¢,(Ofa90)Ji!elfU:i, d 0. 2 5 6 nID--Cct0-::=>/;:-. 

0 �f,¢,(Bc:g=i)t,\,¢,(Ofa90)Ji'elfH:i, d 0. 2 4 l nID--Cct0-::=>/;:-.0 .,¢,(Cc:g=i)t,\,¢,(Ofa9 
O)Ji'elfH:i, d O. 2 0 9 n IDL:ct0-::=>f;:-.o *f;:-_, LC OA= 1 2 1 C , LC OB= 5 
2 ° , LAO B = 6 9 ° --Cct0-:=>f;:-.0 ::.tlJ::iO)��ib'\G, 1 0 3 FF T--Cm9{1Jit.i1JH:iM1t7 

:::f5(. V ry I>. (Mg O, ft15 {fu) --C a0 Q::. c: ;b{1l·� ;hf;:-_o 

(0395) 
�,ttH::, � 2 9 ( B 2) t::=m L, /;:-_�l{,¢,(A c: g=i)L,\,¢,( 0 Fa90)Ji!eltu:i, d = 0. 2 3 8 n ID --C 
d0-:J f;:-_o .,¢,( B c: g=i)L,\,¢,( 0 Fa90)Ji!effl/;i, d = 0. 2 2 5 n ID L:ct0-:J f;:-_o �lf,¢,( Cc: g=i)L,\,¢,( 0 
Fa90)Ji!elt/:i, d=O. 198 nID--Cct0-::=>/;:-.0 *f;:-_, LCOA= 123° , LCOB=5 2 
0 

, LAO B = 7 1 ° --Cct0-::=>/;:-.0 ::.;hGO)��ib'\G, 1 0 2 FF T--Cm9{1]it�/;icf-'.)l /'M 
0cf-r;h. (LiTi02, ft15lfu)--Cct0Q:=.c:�1i•�ttko 

(0396) 
�29 (C2) t::=mL,f;:-_�l{,¢,(Ac:g=i)t,\,¢,(Ofa90)Ji!effl/;i, d=O. 240nIDc'ct0-::=>f;:-.o . 
,¢,(B c:g::i,t.\,¢,(Ofa90)Ji!eli/:i, d = 0. 2 3 5 nID--Cct0-::=>f;:-.o .,¢,(C c:g=i)t,\,¢,(Ofa90)Ji!elffU;i 
, d = 0 . 1 9 6 n ID --C a0 -:=> /;:-_ 0 * /;:-_, LC O A = 1 2 6 ° , L C O B = 5 2 ° , LA 0 
B = 7 4 ° --c d0-:J f;:-_o = ;h G O)��i)'\ G' 1 0 3 F F T --Cm9{1]it� /j: ::I }\/v }- M 1) Try I>. 

( L i C o O 2, Rh o ID b o h e d r a 1 ) --C a0 Q::. C: ;b{1l. � ;hf;:-.0 

(0397) 
[E DX] 
* f;:-.-1:T /' 7°Jv O 1 O)i£filjJ3!Jo/j�O), t'aJftJffj!5Lfjl:V{;R:a'!'fti!tJ-E���&,JifW{ilm (H AA D F­
s TE M) �JS J:: O'E DX �}=§v'-/;:-_jc*7 '1/ l::/' :::f�� � 3 0 t::=m90 � 3 0 (A 1) /;i
HAADF-STEM�, �3 0 (A2) /:iM*Mr7'1/t:/''.�i�, �3 0 (B 1) /;i:J

J \}v }- Mr 7 '1/ l:: /' �-�, � 3 0 ( B 2 ) /j: 7 '1/ *Mr 7 \1 l:: /' �-�, � 3 0 ( C 1 ) /j:
cf-'.)l :,; Mr 7 '1/ 1::: :,; :::f �, � 3 0 ( C 2 ) /;i 7 �-5f- V ry I>. Mr 7 '1/ l:: :,; �-� c' a0 Q o 

(0398) 
� 3 0 t::=m9 J:: -S ,::, M*M rJS J:: O' =r }\}v 1'-M rl:iiE�m!Jo/J�fftr�W,=71� L, LV '-Q 
::. c: ;b{B] G i)'\ c: �-::=> /;:-.0 �15, � 3 0 ( B 2) , � 3 0 ( C 1 ) JS J:: lj� 3 0 ( C 2) (:: 
m9 J:: -s ,:: 7 '1/ *Mr, T '.)< / M rJS J:: f_J-'7 :::f ;t ... 1/ r; i>.M r/:i, iE�Jt!Jo/1�0)*® (2:iliv" 
{1][� (:: ffi;(:E L, --C v" Q ::. c: ;b{B] G i)'\ c: �-::=> f;:-_o 

(0399) 
tR. ,:: -1:t /' 7° Jv O 5 O)j:t;�{:?UO) i£filjJ3!Jo/J� 0), HA AD F -S T E M�JS J:: cf E DX� J=§ v" 
/;:-_jc*7'1/t:/'�-���3 1 t::=m90 �3 1 (A 1) /;iHAADF-STEM�, �3 1 

( A 2 ) /:iM*M r 7 '1/ l:::,; �-�, � 3 1 ( B 1 ) /;i =r J°\Jv l-- Mr 7 '1/ l:::,; :::f�, � 3 1 
( B 2 ) /j: 7 '1/ *Mr 7 '1/ l:: /' '.�i�, � 3 1 ( C 1 ) /j: cf-'.)l /'Mr 7 '1/ l:: /' �i�, � 3 1 
( C 2) /;i 7 �-5(. V ry i>.M r 7 '1/ l:::,; �-�--c a0 Q o 

(0400) 
� 3 1 t::=m9 J:: -S ,::, 1JO�� fr-:=> LV "� v '--1:T:,; 7° }v O 5 --ct, 7 �'5(- V ry I>. JS J:: 0'7 '1/ *
i){ a0 Q l¥Bt*®ili{� t::= ffi;(:E L, --C v" Q ::. c: ;b{B] G i)'\ c: �-::=> f;:-_o 

(0401) 
[ED Xrvj�::R:7:J'tfr] 
* f;:-_, -1:t:,; 7° }v O 1 O)i£�$!Jo/]�O)*®ili{�O)N9Yofi ,::-:)v \L, TE M-ED X --C*i�::R:n"tfr
�fr-:=>/;:.���� 3 2 (::=m9o � 3 2 /:i-l:r/'7°Jv0 1 O)i£,tri�m�m�O)Jf-c:fftrO)IAJ{f���
✓s�*IJ::--ctiffi � ;hf;:-_ y'-'.)l � �- 5 7 ,:: L, /;:-_ ti 0)--C, Ji!elt O n ID /;iiE�1t!Jo/J�O)Jf-, Ji!elt 1
4 n ID /j:fft rO) pg{f�--C d0 Q O E DX /j:71ffr{l]lt�i){Jt:i){ I) i){t:y � f;:-_d), ffl rrJR�JUJ,f'O) g=i)L,\f;::
0--C�<�O)�l!tiO)jG*tJ�tti�;hQ�ft�d0Qo 

(0402) 
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� 3 2 r= m'9 J: -s r=, -1:f-/ 7° Jv o 1 0) iEtHEm!Wi1! O)* ffiili:1%' r= t:t 7 :7f 5'f v r; 1>. � 5- 1,i / 0) 
1:::: -'.7 ;trt(¥ tE L, , 7 :1f :+ V r) L. 0) £t -;ff; 0) 15 -Jfl, 5-3J / 0) £t -;ff; J: I) :t * ffi ,:: ili 1,, , -=. � t.r1 BJ_J G 

-Jy, � 'l;J_ � t:::..o * t:::.. 7 :1f:!f V ry L. 0) 1::::-'.7 0)75tJc;, 5-3J / 0) 1::::-'.7 J: IJ ti *TIIT ,::m:v,-:. � tJ{ 
BJ_J G 7J" � 'l;f_ � t:::..o * t:::.., =i J'\Jv r- � �* t:iiEtHE1is!Wi1!fll rO)�*ffiiJ" G 1¥tE L, --C v' Q ,:_ � 

tJ{;ffij'Jj � tl.,f:::_o 

(0403] 
'/;f_ B � 3 2 -e t:i 7 '1/ */:ii�� Iv c't�tti � tl,'l;f_ 7J'> � t:::.. tJ{, ,:_ tit:i E DX -C-/;i"-1£jc*c' i10 Q 7
'1/ *tJ{t�tti �ti,::< v ,f:::..lb � $; ;{_ G tit:::..o 

(0404] 

J::EJcO) STEM�, F FT �BJ: cf ED X � ffit, ,f:::_jc*7 '1/ 1:::: / ·::f�, ED XrJRiR:£ttfrtJ'> 

G, -1:f-/ 7° Jv o 1 t:t, * §£ BJJ 0) � ttJtm -c, i10 Q , m 1 0) iJit.'!¼ � L --c =i 1 '\ Jv r- � 1J 5- r; 1>. � fl

L, ffi 2 O)'µJ:!� � L --c 1J 5- r; L. �, 5-3; / �, =i J'\Jv r- �, �* �, � fl L, ffi 3 O)iJit.'!¼ 
� L, --C 7 '.7'':!f V r) L. �, �* �, � fl9 Q iEtHE1is!Wi1!-C-i10 Q ,:_ � tJ{-ut�i � tit:::..o * t:::.., -1:f­
/ 7° Jv O 1 -C-/:iffi 2 O)'JlJ:!fJ!¼O)��� � ffi 3 O)'JlJ:!fJ!¼O) ���tJ{_ffi1i L, --C v, Q-:. � tJ{BJ_J G 7J" � 'l;f_ � 

f:::_o 

(0405] 

*f:::..� 3 2 O)'.:J
v

5 7c'/:i, �*O)�ttiJ;,/:ili'elilt4 n mJ;J-J::-C-�kL--Cv'Qo T,:_ -C-*�fifil

{:7U-C-/:i, ,:_ O)�k L, f:::..'JlJ:!fJ!¼O)�*O)�/:ti_mO)�:f:t{[I[ 0 av e � >.!<lb, �:rt{[![ 0 av e 0) 5
0 %0){[1[, 0. 5 0 ave ,::�:tiliv"tJlak{[i[�m Lt:::..tffUk)(�O)Ji'ellx �- _j:£;�1Jnis/Wi1!0)fll
rO)*ffi-C-i10Q�mk9Q,:_��Lk o 

(0406] 

*�fifil{:7U,::Bv'L, Ji!eM4 n mJ;)-J:: 1 4 n mJ;}_�O)fi11tt[O)�*O){�/:ti_mO)�:tto ave /:i
6 7 4. 2 -C-i10�t:::..o 6 7 4. 2 0) 5 o %-C-i10Q 3 3 7. 1 c::�:tiliv"tffUk{[l[�mLtdJ!U

k,�O) x li1ffl t:i, Ji!ell l . 7 1 nm -C-i10 � t:::..o T ,:_ -C-, *�fifil{:7Uc' t:i� 3 2 0) :1f 5 7 c:: B t't
Qli'ell l. 7 1 tJ{, iEtitJi1is/Wi1!0)fllrO)*ffi-C-i10Q �mk9Q-:. � � Lt:::..o 

(0407] 

i£;@nis!Wi1!fll rO)*ffiiJ{� 3 1 g=r -c-/:ili'eM 1 . 7 1 n m -c-i10 Q � 9 Q �, 7 � 5'f ... V ry L. 0) 
1::::-'.7 t:iiE�1is!Wi1!fllrO)*ffitJ" GO. 7 2 nm, 5-3J /0) 1::::-'.7 t:i*ffiiJ" G 1. O On 
m C' £10 � t:::..o 

(0408] 

* t:::.., 7 �':!f V r) L.i!llm'.tJ{l::::'-'.7 0) 1 / 5 J;)-J::-C-i10 Q 0) /:ili'ell 4. 4 2 nm, -::J * t) iEtitJi
1i5/Wi1!fllrO)*ffitJ'> G 2. 7 1 nm* C'C' i10 � t:::..o Ji!ell 4. 5 7 n mJ;J-J::, -::J * I) iE�1i5

!Wi1!fllrO)*ffitJ"G 2. 8 6 n mJ;J-J::O)��-C-/:i, 7'.7
v

.:!f-Vr)L.O)t,Jlk{[l[/:il::::-'.70) 1 /
5 *mc'i10 � t:::..o TO) t:::..lb, -1:f-/ / Jv O 1 t:i, *TIITtJ� G i� � 15 ri'IT ,:: 2. 7 1 nm* -C-/:iffi
30)ffl�-C-i10Q,:_���G��'l;f_�k o 

(0409] 

*f:::.., :f-3J/1Jlm'.tJc;l::::'-'.70) 1 /2J;J-J::-C-i10QO)/:ili'elilt2. 1 4 nmtJ"Gli'ell3. 4 2 n
m*-C--C-i10�t:::..o -::J* t)i£�1is!Wi1!fllrO)*ffitJ"G o. 4 3 nrnJ;J-J:: 1. 7 1 nmJ;J-�O)
ialttl tJ{ffi 2 O)'pj�-C-i10 Q ,:_ � tJ{BJ_J G iJ" � 'l;f_ � t:::..o 

( 0 4 1 0 J 

11n::, J::EJc-C-ft� L t:::..-1:f-/ 7° Jv o 1 ,,.,_.,,-1:f-/ 7° Jv o s O)i£titJim!Wi1! � ffii., ,t:::..=1xffl� � ft� 

L,' �=1xffl�O)ftn�ffll�ir1:,::-::) 1,, 'L �{jffi L, t:::..;f,a5f[:,:: JV' --Cfil2BJ_J9 Q 0 

( 0 4 1 1 J 

c=1xffl�0)1t�J 
J::EJc-C-111=:� L t:::..-1:f-/ 7° Jv o 1 ,,.,_.,,-1:f-/ 7° Jv o s O)i£�m!Wi1! � mi., ,t:::.., c R 2 o 3 2 1,i -1 7° 

(rnt1£ 2 0 m mra'] � 3. 2 mm) 0) =i -1 /�0)=1xffl� � {11=:� L, t:::..o 

( 0 4 1 2 J 

iE�,::t:t, J::EJc-C-iE�1i5/Wi1! (LCO) �- Yt:f--v/:1'5'1/'.7 (AB) �- ;f-' 1) 7'1/1� 
1::::'=. 1) T,/ ( P VD F) �LC O : AB : P VD F = 9 5 : 2. 5 : 2. 5 (_ffiJ;,.ft) -C-

1�� L, f:::.. 7--. 7 1) - � � ffl {,$:,::�I L, f:::.. ti 0) � ffi v ' f:::.. o 
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( 0 4 1 3) 
x1� t::= ti. 1) 5- r; .b. 4:Jii � ffl v, t::.o 

(0414) 
fflMY&iJ{fl9 Q fflM� t::= Ii., 1 m o 1 / L 0)--A, 7 '1/ 1� 1) Y� 1) Try .b. ( L i P F 6) � ffl 
v', fflMY#'.t::=ti., i5-vYjJ-;j{_;z-.-}- (EC) � yiy-JJ.,,jJ-;j{_;z-.-}- (DEC) iJ{E 
C:DEC=3:7 (�ffl�), �=vYjJ-;j{_;z-.-}- (VC)#2m�%Tm��hk 
'6 0) � ffl 1/ \ t::. O 

( 0 4 1 5) 

iE�tfi Bz a��tfi t::= ti., ,7.. -r Y v ,7.. ( S U S) T*AA � h -c v, Qt; 0) � ffl v, t::.o 
( 0 4 1 6) 

[1fi1i�,��,[�O)gfflffi] 
11u::=, J:acT{'f::� Gt::. -t:J-Y 7° Jv o 1 as J: cY-t:J-Y 7° Jv o s 0)=1?\fflnl!O)-Jfin�ffltt'l�O)gfflffi� 
fi-:Jt::.o t�JlJEY!a.B!'./i.2 5

°

C� L,f::.o -Jfiffl/i.4. 6 V (CCCV, 0. 5 C-0. 0 1 C) 
, 1i�fflti. 2. 5 V (CC, 0. 5 C) c', -t-n-.:fn 2 0 -t:J-1 ,Y Jv1fi1i�,��fi-:J t::.o 

( 0 4 1 7) 

em 3 3 ,:: , -t:J-Y 7° Jv o 1 O)i£�1i5!fm� � m", t::.=11\fflnl!O) -Jtti)(fflft't�O) ::7'' 5 7 � m'9 0 em 
3 3 t::=m9 J: -S ,::, Jb,v, 7°5 }- -� fl9 Q .&-/fl�1fi1i�ffl�1t� � m L, t::.o :it::. 2 0 -lj----( Y }v 
0)7fin�'�O) ::7''5 7 ti./;t.t£m� 1), -t:J--1 Y JIAt't�li..&-/flc'cb ":) t::.o

( 0 4 1 8) 

em 3 4 ,:: , .tt$xf:9U 0) -t:J-Y 7° Jv o s 0) = 11\ '�nl! 0) 1fi 1i�ffl ft ,r� 0) :7'' 5 7 � m 9 0 w Jj 0) -t:J--1 Y 
}Ve' /i..&-/fl�1fi1i�fflft1I� � m L, t::.iJ{, em q::rO)��PTm9 J: -S ,::, -lj----( Y }v� �Q ,:: -:)h -c 

ftfl)(ffl��iJ{y}ll¼j> L, f::_ o 

( 0 4 1 9) 

[ -t:J-1 Y Jvft't� 0) gfflffiJ 
<(-Jtffl 4. 4 V :)> 
-lj-y 7° Jv 0 l BJ: lj-tj-y 7° Jv 0 5 0)=11\fflnl! ,:: -:)I,, 'L, 4. 4 V-JfifflO)j:��0)-lj----( ,Y Jvft 
1
[� � �flffi L, t::.o -t:J--1 Y Jvft't��UJ-Et!a.B!'.li. 2 5 °C � L, t::.o -Jfifflli. 4. 4 V (CCCV, 0.
5 C-0. 0 1 C) , ti)(ffl/i. 2. 5 V (CC, 0. 5 C) Tfi-:J t::.o 

(0420) 

em 3 s ,::, -Jtffl 4. 4 v O)j:��O)-t:J-1 ,y Jv�'t�O) Y'' 5 7 � m'9 0 emq::rO)�rJiHi.-t:J-Y 7° Jv o
1 , }�rJRli.-t:J-Y 7° Jv o s O)i£�1i5�m� � fl9 Q =11\fflnl!O) Y'' 5 7 T cb Q O em 3 s ,::m9 J: 
-s ,::, -t:J-Y 7° Jv o 1 � fl9 Q =11\fflnl!li., s o -t:J-1 Y Jv� �-ct; i;;r-.Jv:¥-�B!'.O)i%fUt$ 
ti. 9 9. 5 % Tcb I), ;tJlli&)-C _&-/fl� -l:J--1 ':7 Jvft1

[� � m L, t::.o �15, -l:J-Y 7° Jv 0 5 � fl9 Q
= {J\fflnl! Ii., 5 0 -lj--1 ,y }v � � t::. Bt ,� 0) I;'(--. Jv :¥-� B!'. 0) i%ftrt ¥ Ii. 9 4 . 3 % C' cb ":) t::. 0 

( 0 4 2 1 ) 
<{-Jfiffl 4. 6 V :)> 
-t:J-Y 7° Jv o 1 -------t:J-Y 7° Jv o 4 0) =11\fflnl! ,:: -:) ", -c, -Jtffl 4 . 6 v O)j:��O)-t:J-1 ,y Jvtt't� � 
gfflffi L, t::.o �UJE11fil.B!'.li. 2 5 °C � L, t::.o -Jtfflli. 4. 6 V (CCCV, 0. 5 c-0. 0 1 C 
) , ti)(fflti. 2. 5 V (CC, 0. 5 C) Tfi-:J t::.o 

(0422) 
em 3 6 t::=, 1fiffl4. 6 VO)j:��O)-l:J-1,YJvft1t�0):7''57 �m9o em 3 6 t::=m9 J: -St::=, * 
�8JjO)�:l'JJtfO)i£�1i5!W�Tcb Q-ij-Y 7

°

Jv 0 l � fl9 Q =11\fflnl!ti., 4. 6 V � v, -S r@Jv, 

fflff 0)-Jfiti)(fflT s o -t:J-1 ,y Jv ��-ct; i;;r-.Jv:¥-�B!'.O)i%iff$ ti. g 4. 1 % -c, cb IJ, �&9 
-C .&-/fl�-l:J--1 Y Jv�'t��m L,f::.o �1J, l:t$x,fJUO)-l:J-Y7°Jv 0 2 -------t:J-Y7°Jv 0 4 O)i£;f:imyi5!fm
� � fl9 Q =11\fflnl!li.-l:J-Y 7° Jv 0 l J: I) ;f; I), t::. � :z /£-tj-y 7° Jv 0 4 O)j:�iL 5 0 -lj----( Y
Jv��t::.B{i:,�O)I.:Z-.Jv:¥-�B!'.O)i%i}f$/i.3 3. 2 %c'cb-:Jf::.0 

(0423) 

,:_O)J:-S t::=, *�8J§O)�:l'JJtfO)i£�1i5lm�O)tlAAli., r'alfflEET1fi1i�ffl�fi-:Jt::.j:��t::=§i\Jf� 
�����-9-Q::.�#�G���-:Jko 

(�n'ffifJU 2 ) 
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(0424) 

;:;$:�ffffiwLl-C /i., T -!x /' c: 7 �f ;z ... V 17 .b. � '2i'<l}fBlN� � fl9 Q iEtiffii�!fo/J� ,:: -::) 1; '-c, tB �� 
�O)L i /ffi 1 O)����.tt��1t�i±-C1'F�G, l�'t1::�i>JZ1iffiGt::J:a��m9o 

(0425) 

CiE�1�fm� 0)1'f::�J 
*�ffffiwU-c ti., ffi 1 O)���� c: G -c =r J'\/v 1-- � ffl 1;, t:-., --1:t / 7° Jv 1 1 "--'--1:t / 7° Jv 1 7,
--l:t/'7°�21"--'--l:t/'7°�28, --l:t/'7°�3l"--'--l:t/'7°�400)i£8m!fo/J��ffl-Gko �
--1:t /' 7° Jv0)1'f=:�:n�B J:: u�5k1lf /i.J;J-T O)@ 1) c: G t:-.o 

(0426) 
<{ --1:t /' 7° Jv 1 1 "--' 1 7 � 

* i"\ te ���,st c: � Q 1J T 17 1>. 1mt =r 1 "Jv 1-- tmt --c:r �:�f ;t-. v 17 1>. 1� B J:: a 7 •;1 *1� � -=c tL-F'
;;hff _m G t:-.o ;:;$:�ffffiwLl-C /i. l) T 17 .b.1� c: G -c ER:® l) T 17 .b., =r J'\}v r-1� c: G -c ®1t =r J'\}v
t-, --c:r'.7'';z ... v171>.1�c: G-c®1t--c:r-:1f;t-.v171>., 7'Y*1JJRBJ::tfiJ T171>.iJJRc: G-c7,;11tiJ

T 17 .b. � fflv ,f:-.o 

(0427) 

,:_O)c:�, 
--1:t /' 7° Jv 1 1 /i., 
--1:t /' 7° Jv 1 2 /i., 
--1:t /' 7° Jv 1 3 /i., 
--1:t /' 7° Jv 1 4 /i., 
--1:t /' 7° Jv 1 5 /i., 
--1:t /' 7° Jv 1 6 /i., 
--1:t /' 7° Jv 1 7 /i., 

(0428) 

/:B��Jf40) L i / C o l:tiJi 1 . 
l:B��Jf40) L i / C o ltiJi 1 . 
/:B��Jf40) L i / C o .tt;oi 1 . 
/:B��Jf40) L i / C o l:tiJi 1 . 
l:B��Jf40) L i / C o ltiJi 1 . 
/:B��Jf40) L i / C o .tt;oi 1 . 
/:B��Jf40) L i / C o l:tiJi 1 . 

0 0 C: � Q J:: -:'J ,::ff _m L, f;:-_ o 

0 3 C: � Q J:: -:'J ,::ff !I! L, f;:-_ o 

0 5 C: � Q J:: -:'J ,::ff _m L, f;:-_ o 

0 6 C: � Q J:: -:'J ,::ff _m L, f;:-_ o 

0 7 C: � Q J:: -:'J ,::ff !I! L, f;:-_ o 

0 8 C: � Q J:: -:'J ,::ff _m L, f;:-_ o 

1 3 C: � Q J:: -:'J ,::ff _m L, f;:-_ o 

*t:-., --l:t/'7°Jv 1 1 "--'--l:t/'7°Jv 1 7 ,=�@G-c, te��Jf4,='2i'*tLQ =11'\Jv }-0)�--r��
1 c: Gt:-.c:�,::, 7��f;J'-.V17.b.O)�--r�tr�0. 0 1, 7':J*O)�--r�iJi0. 0 2 C:�QJ::

-:'J ,::ff _m L, f;:-_ o 

(0429) 

'(J-!., t::, ff _m Gt:-. /:B��Jf4 �, --1:t /' 7° Jv ::_-c: t:: ;:t{-Jv � Jv � ffl v '-Cm� G t:-.o 

(0430) 
1R ,::, )_g� G t:-.1:B�t.:t� � tJtJJx: G t:-. o mJJx:ti. 1 0 0 0 °C-C 1 0 B�Fs9, �tlia/i. 2 0 0 °C / h 
, ���lffl �0)1Jit_m Ii. 1 0 L / m i n c: G t:-.o 

(0431) 

-1::icO)Il¥.-c, iJ T 17 1>., =r J'\Jv r-, 7 ,y *' --c:r '.7';z ... v 17 1>. � '2i°<L4:ri�®1tfm0);¥ft--r � � 
JJx: Gt:-.o 

(0432) 
'(J-!., ,::, 2 - 7°P J'\ ,J -Jvt::, iEtiffi)�!fo/J�:ffi_m� t:-. 1) 0) TT I P ;oi O. 0 1 m 1 / g c: � Q 
J:: -5 TT I P � JJ□ :z -c1_g� G, T 1-- 5 - i - 7°P �:f-VT-:9 /'O) 2 - 7°P J\ ,J -Jv1�1{5z � 

{'f::� L, f;:-_ o 

(0433) 
,:, 0) TT I P 0) 2 - 7°tJ }\ ,J -}vi�t-&t::, 1) T 17 .b., =r J'\}v }-, 7 ';/ *' 7 '.7

v 

;z ... V 17 .b. �

�'G\��®{t!fo/JO))fl[--r � JJQ :Z, f_g� L, f;:-_ o 

(0434) 

J::�cO)f_g�1{5z �, 7 '.7';J'-. T ';/ '.7 7-- -!x-5--C 4 B�Fs9, 2 5 °C, tilliB!'. 9 0 % RH 0)5k{lf:T-C 

m�Gko ,:_O)���J::0, �l!tl�$0)*c:TTIP-Cm*�MBJ::V:ffi■�&���,:_ 
� --i±, --c:r '.7';t-. v 17 1>. c: 7 ,y * � fl9 Q =r J'\Jv r- ® iJ T 17 1>.;¥ft--r0)� oo ,:: , T-!x / � '2i'<L\ �
��JJx:�i±t:-. o 

(0435) 

J:: Be 0) �f_l � ili�-;z t;:-.y_g�f� � 6 � L,' :1'.lJ� � @] Jl:R L, t:-. 0 6 � 0) 7 -1 }v '9 -t= Ii., ;Mn] UJ 6 � 
( N o . 4 ) � ffl v 't:-. o 
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(0436) 

@J�X G t::J1�m {!:, 7 0 °C -c 1 �Fa9, ��irz:'hl G f::: o 

(0437) 
irz:'hl � i±t:::15t* {!: 1J□� G f::: o n□�li., 8 o o °C C �?lia 2 o o °C /�Fa9) , {�t��Fa9 2 B{¥:Fa9 

, ���lffi� �-Cfr-:J f::: o 

(0438) 

n□� G t:::;ffi-* {!: {i5'!P G, ��WMl1f_l {!: fr-:J f::: o ��li$!Jl1f_lti., ✓S,Q v, t:: iJ�i-t Q-::. � t:: J:: fJ frv, 
, ✓S,Qv'li.§lffl�iJi5 3 µmO)t,O){!:J=lh"f::: o 

(0439) 

��li$!Jl1f_l {!: *t ;z_ f:::1ft r {!:, -l:t-::,; 7° Jv 1 1 -------l:t-::,; 7° Jv 1 7 0) iE�Y.5/W� � G f::: o 

(0440) 
< -l:t-::,; 7° Jv 2 1 ------2 7 >

-l:t-::,; 7° Jv 2 1 -------l:t-::,; 7° Jv 2 7 Ii., tB 9BrnP¥4 li.-l:t-::,; 7° Jv 1 1 -------l:t-::,; 7° Jv 1 6 � � e, ti 0) {!: m 
V \ t::: O -=- 0) � �, 
-l:t-::,; 7° Jv 2 1 ti., 
-l:t-::,; 7° Jv 2 2 ti., 
-l:t-::,; 7° Jv 2 3 ti., 
-l:t-::,; 7° Jv 2 4 ti., 
-l:t-::,; 7° Jv 2 s ti., 
-l:t-::,; 7° Jv 2 6 ti., 
-l:t-::,; 7° Jv 2 7 ti., 

(0441) 

tti9B�Jf40) L i / C o J:tiJi 1 . 
tti9B�Jf40) L i / C o J:tiJi 1 . 
tti9B�Jf40) L i / C o J:tiJi 1 . 
tti9B�Jf40) L i / C o J:tiJi 1 . 
tti9B�Jf40) L i / C o J:tiJi 1 . 
tti9B�Jf40) L i / C o J:tiJi 1 . 
tti9B�Jf40) L i / C o J:tiJi 1 . 

0 0 � t;t. Q J:: 5 t::w J;. G f::: o 

0 3 � /;t. Q J:: ":J t::=ff _m L, f::: o 

0 5 � /;t. Q J:: ":J t::=ff _m L, f::: o 

0 6 � t;t. Q J:: 5 t::w J;. G f::: o 

0 7 � /;t. Q J:: ":J t::=ff _m L, f::: o 

0 8 � /;t. Q J:: ":J t::=ff _m L, f::: o 

1 3 � /;t. Q J:: 5 ,:: ff _m L, t::: 0 

-lj-Y 7° }v 2 1 -------lj-::,; 7° }v 2 7 ti., TT I P 0) 2 - 7°D J'\ .J - }Vi�f,&O)tJJ!Bt {!: i£fi!j7.5/W�m 

_m :':1:i /::: i) 0) T T I P ;bi 0 . 0 2 m 1 / g � /;t. Q J:: 5 t:: L, t::: {1!! ti., -lj-Y 7° Jv 1 1 -------lj-Y 7° Jv 
1 7 � ��t::={'F� L, f::: 0 

(0442) 
< -l:t-::,; 7° Jv 2 8 > 

-lj-Y 7° }v 2 8 ti., tti'JB}]P,¥40) L i / C o ltB J:: O'T T I P _m {!:-lj-Y 7°}v 2 3 � � C, � L, t::: 

0 -:) * u -l:t-::,; 7° Jv 2 8 ti., tt9B�Jf40) L i / c o J:tiJi 1 . o s � t;t. Q J:: -s t::w J;. G, iEtitE 
1.5/W�mJ;.:':1:i t::: i) 0) TT I P ;bi 0. 0 2 m 1 / g � /;t. Q J:: 5 t:: L, /::: 0 

(0443) 
t::: f;: L,-lj-Y 7° }v 2 8 -C ti., tti9BMJf4 {!: f�i';- L, tdiL �Jt}¼ {!: 9 5 0 °C-Cfr-:J f::: o 

(0444) 

�J¼YliaBtO){-f!!ti., -l:t-Y 7° Jv 2 3 � �t!H::{'F� G f::: o 

(0445) 

-lj-Y 7° }v 1 1 ------1 7 , -lj-Y 7° }v 2 1 ------2 8 Ii., P3 fflH:: =:I J \ }v 1" � 1) T 17 .b. {!: fl L,, *Ji,l ff�

t:: T -5! ::,; � 7 �f ;z-. V 17 .b. {!: '2i'<l}fBl1JlJi,l {!: fl9 Q iEti1:)m!W�-C £:i Q -::. � iJitUJ!U � ttt::: o 

(0446) 
< -l:t-::,; 7° Jv 3 1 ------4 o > 

-l:t-Y7°}v3 1 -------l:t-Y7°}v4 0 ti., J:t�{9U� G---C, 7-5! /'2J<t}f]$l1Jl]i,l{!:,JBJ¼i±Tt::{'F�Gt::: 

(0447) 
-lj-Y 7° Jv 3 1 ti., tti9B�Jf40) L i / C o J:tiJi 1 . 0 0 � /;t. Q J:: 5 t::ff _m L, f::: o -lj-Y 7° Jv 3 
2 /i., tti9B�Jf40)L i /C oJ:tiJil. 0 1 �/;t.QJ::5t::ffJ;.Gf::: o -l:t-Y7°Jv3 3 ti., tti9B 
�*40) L i / C o J:tiJi 1 . 0 2 � /;t. Q J:: 5 t::ff J;. L, f::: o -l:t-Y 7° Jv 3 4 ti., 9B�Jf40) L i / 
C oJ:tiJi 1. 0 3 �/;t.QJ:: 5 t::ffJ;.Gt::: o -l:t-Y7°Jv3 5 Ii., tti9B�Jf40)L i /C oJ:tiJi 1 
. 0 3 5 � /;t. Q J:: 5 t::ff _m L, f::: o -l:t-Y 7° Jv 3 6 ti., tti9B�Jf40) L i / C o J:tiJi 1 . 0 4 � 
i;t. Q J:: 5 t::ff _m L, f::: o -l:t-Y 7° Jv 3 7 /i., tti9B�Jf40) L i / C o J:tiJi 1 . 0 5 1 � /;t. Q J:: 5 
t::ff J;. L, t::: o -l:t-Y 7° Jv 3 8 ti., tti9B�Jf40) L i / C o ltiJi 1 . 0 6 1 � i;t. Q J:: 5 t::ff J;. L, 
f::: o -l:t-Y7°Jv3 9/i., tti9B�Jf40)L i/CoJ:tiJil. 0 81 �/;t.QJ::5t::ffJ;.Gf::: o -l:t-Y 
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7°Jv40/i., tl:Eie)]P.{f40)L i/Col:tzrt l. 130��0J:5t::fzp_ml,,f;: o 

(0448] 

*t:., -l;t-/'7°Jv3 1 -------l;t-/'7°Jv4 o t=j¾Jfi.G--C, tl:L�m0¥4t=�*tt0 =11'\Jv }-O)�r?S(�
1 � Gt:.��t=, -;7�·,t ... ,v17.L,;O)�r?S(zrro. o 1, 7,y*O)�r?S(iJi0. o 2 ��0J:

-') t:=fzp _m L, f;:_ o 

(0449] 

'{JZ t::, fzis _m L, t:. tl:L�e�:¥4 �, -l;t-/' 7° Jv :::_' � t:: Jt{-Jv � Jv � ffl v \ --C 1�i'i- L, t:.o 

(0450] 

'{JZ t::, t�i'i-G t:.tl:L�'ErtJ:-¥4 � �AA L, t:.o �JJx:/i. 1 0 0 0 °C-C 1 0 B�Fa9, �t!a/i. 2 0 0 
°
C / h

, ���l!tl �O)fjtt_m ti. 1 0 L / m i n � L, t:.o 

( 0 4 5 1 ] 

-1:: ic 0) ::r.l¥.-c, 1J =r 17 A, =r 1 '\Jv I" , 7 ,;; *' -;,' �t,t ... v 17 A � � <L"rii'i-•1r/w 0) *ft r � i'r

JJx: G t:.o 

(0452] 

i'i-JJx:Gt:.*ll'.r�fi't:tPG--CiJ'>G, JJ□�Gt:.o JJ□�ti., 8 0 0
°
C (�f!a2 0 0

°
C/�Fa9) , {�

��002�00, -*�l!tl��-cfi�ko 
(0453] 

:fJ□� G td:,t* � fi't:tP G, ffl�llt�.E_I � fi � t:.o M��.E_I Ii., .,_s, 0 v \ t:: iJ" t--:t 0 -:. � t:: J: rJ fi v \ 

, ✓.S-0v\/i.§lffl�;o{5 3 µmO)t;O)�fflv\f;:_ o 

(0454] 

ffl�llt�.E_I � *i ;Z f;:_ *ll T � ' --1:t / 7° }v 3 1 -------lj- / 7° }v 4 0 0) i£�'jf�!j&J � � L, t:. 0 

(0455] 
-1;t- / 7° Jv 1 1 --------1:r / 7° Jv 1 7 , -1;t- / 7° Jv 2 1 -------1;t- / 7° Jv 2 s , --1:r / 7° Jv 3 1 -------1;t- / 7° Jv 4 

0 O){/p�:?k{lf:�* 2 t::m9o 

(0456] 
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(* 2] 

Li/Co TTlP :tlttoc�ffi: 

Sample11 LOO 

Sample12 1.03 

Sarnplel3 1.05 
Sample14 1.06 0.01m!/g t000°C 

Samplel5 1.07 
Samplel6 1.08 

Sample17 1.1:3 
Sample21 1.00 

Sample22 1.03 

Sample23 1.05 
Sample24 1.06 0,02ml/g 1000°0 

Sample25 ·jJJ7

Sample26 1.08

Sample2.7 1.l3

Sample28 1.05 0.02ml/g 950°C 
Sample31 1.00 

Sample32 1.01 

Sample33 1.02 
Sample34 ·1,03

Sample35 1.035 
101J0°C 

Sample36 1.04 
Sample37 1.051 

S.ample38 1.061
Sample39 ·i.os1

Sample40 1.130 

(0457] 
[XPS] 

-lf Y 7° Jv l 1 ------lf Y 7° Jv l 7, -lf Y 7° Jv 2 1 ------lf Y 7° Jv 2 8, -lf Y 7
°

Jv 3 1 ------lf Y 7° Jv 4 
0 0) iEtimY�!f&J� t::-:::> It' -c_ X P S 71tlr � fi "':) t:-. o -lf Y 7° Jv l 1 ------lf Y 7° Jv l 6 0) X P S 71 

tJr0);%a� � * 3, -lj- Y 7
°

Jv 2 1 ------lf Y 7° Jv 2 6 0) X P S 71tJr0);%a� � * 4, -lj- Y 7° Jv 3 1 

------lf Y 7° Jv 4 0 0) X P S 71tJr0);%a� � * 5 t::�9 o �;JS, * 3 -----* 5 -C /;t�jc*0)1J.!JJHi 

, =i J\Jv r- � 1 � L, t:-. � � O)f§xtfil[-C� L, t:-. o

(0458] 
(*3] 

Li/Co 

Sample11 1.00 

Sample12 1.03 

Sample13 1.05 

Sample14 1.06 

Sample15 1.07 

Sample16 1.08 

Sample17 1.13 

Li Co 0 

0.82 1.00 2.87 

0.69 1.00 2.84 

0.96 1.00 3.22 

1.04 1.00 3.13 

0.84 1.00 3.42 

1.08 1.00 3.10 

1.29 1.00 3.70 

Co�1 cLt.::c�©t�M1i 

C F Mg Ti Si Ca Na s 

0.25 0.37 0.57 0.15 0.00 0.04 0.27 0.01 

0.93 0.63 0.63 0.14 0.00 0.05 0.04 0.00 

0.66 0.47 0.61 0.14 0.00 0.03 0.09 0.03 

0.34 0.77 0.77 0.15 0.00 0.05 0.34 0.04 

0.58 0.60 0.23 0.18 0.00 0.08 0.27 0.00 

0.66 0.59 0.04 0.16 0.00 0.03 0.16 0.02 

0.83 0.87 0.00 0.19 0.00 0.04 0.20 0.02 
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( 0 4 5 9] 

(*4] 

Li/Co u 

Sample21 LOO 1.08 
Sample22 L03 0.73 

Sample23 l.05 1.19 
Sample24 1.06 1.10 
Sample25 1.07 1.05 

Sample26 1.08 1.12 

Sample27 1,13 1-49

Sample28 1.05 0.99

( 0 4 6 O] 

(* 5] 

Li/Co u 

Sarnple31 LOO 0,51 

Sample32 L01 0.67 

Sample33 l.02 0.53 

Sample34 1.03 0,79 
Sample35 L04 0.65 
Sample36 L04 0.69 
Sample37 1.05 0.67 
Sample38 L06 0.83 
Sarnple39 1.08 0,80 

Sample40 1.13 0.77 

( 0 4 6 1 ] 

Co 0 

LOO 3.23 

LOO 3.05 

l.00 3.40 

LOO 3.44 

l.00 4.26

1,00 3.32 

1.00 3.80 

l.00 3.11

Cotf:-1 c:Lt:b�©;;j:§j;f�
C F Mg Ti 

0.47 OA5 0.49 0.20 
1.06 0.70 0.59 0,17 

0.73 OA8 0.58 0.23 
0.33 0.92 0,91 0.25 
0..74 0.20 0.25 0.29 
0;74 0.52 OJ4 0.21 

0.60 0.41 0.00 Q,12 

0.72 0.86 0.56 0.18 

Co� lcLt.::ce'O):ffi::ltfui 
Go 0 C F Mg Ca 

1.00 2-45 0.69 0.08 0.27 0.03

1,00 2.65 O.Tl 0.08 0.28 0.03

LOO 2.51 0.66 0.09 0:27 0,02 

LOO 2.93 0.92 0.09 0.35 0.04 

LOO 2.33 0.48 0.11 0.32 0,03 

LOO 2.73 0.56 0,11 0.38 0.05 
LOO 3.04 0.64 0.09 0,35 0.04 

LOO 2.65 1.03 029 OJO 0.05 
1,00 2.79 l.04 0.26 0.03 0.08

1.00 2Tl 0.22 0.99 0,00 0.01 

Si Ca Na s

0.00 0.0£ 0.35 0.01

0.00 0,03 0,09 0.00 

0,00 0.05 0.10 0.04 

0;00 0.05 0.30 0.04 
0.00 0.07 0.3-0 0,02 
0;00 0.05 0.15 0.00 

0.00 0.00 0.16 0.02 
0.00 0.05 0.12 0.02

Na 

0.08 

0.08 

0.06 

0.14 
0.11 
0.16 

0.21 
0,11 

0.10 

0.26 

;it:::.* 3 ------* 5 O)J.ttfr��iJ, G, '"? ,!f;z, V r) Atllftt c: r !x /'tllftt t:: --::Jv ,--cm tB L, t:::. ,7· 5 7 

� I§ 3 7 r:�9 o I§ 3 7 (A) /i. L i / C o .t� C: '"? ,7',t-V r) AtJlgtO) ,7' 7 7, I§ 3 7 ( B 

) /i. L i / C o .t� c: cf- !x /'t,l;fttO) ,7· 5 7 "1: a, Q o 

(0462] 

* fl§ 3 7 CA) 0)-lj-:.,, 7° Jv 3 1 -------lj-:.,, 7° Jv 4 o 1)" G, r !x:.,, � '21'</::.rt&:tlJil � :t t:::. �" ,t�

i';-, Li /C oJ:�i){ 1. 0 0J;_JJ:: 1. 0 5PXFO)-lj-:.,,7°Jv"1:?�f;![,Vr'JA1J;ftti){r&J< �-:.>

--C v, Q :::. c: ;l){B}l G 1)" c: �-:.> t:::. o :::. ;h/i., JJ□® t:: J:: I), /:B�J]t{St r: '21' ;i ;ht:::.'"? ,:f ;!{, V r) A ;I){ 

X P s
--

ef�tBPJti��ial!Elt::fJmitfr Gt:::.t:::.clb c:::1g ;z G;h-Q o �15, L i /Co J:�i){ 1. 0 6 J;_J

J:: "1: ii.'"? ,7· ;t-V r) A 0) tllftt ;1){1.Ji < � IJ , 1) r r) A ;l){�JU c: � IJ 9 �-Q c: '"? ,7· -t-V r) A 0) {Jmi

ffri){� :::_ ?) t= < < � -Q :::_ C: i){;Jtt�Jl � ;hf:::_ o

(0463] 

;it:::. I§ 3 7 ( A) 0)-lj-:.,, 7° }v I 1 -------lj-:.,, 7° }v I 6 BJ:: lj'-lj-:.,, 7° }v 2 1 -------lj-:.,, 7° }v 2 6 1)'> G 

, r!x /'�'21',tft&'.t1Jil�fl9Q C:, fl� �1,,,t�i';-J:: I) ti XPS "1:f�ffiPJti��ial!EIO)?,!;/';z, 

Vr'JAEftt�r&J<�Q:::.c:��G�c:�-:.>k o

(0464] 

� Gt::, L i / C o J:�i){ 1 . 0 6 O)t�i';-, r !x:.,, � '21't."1&'.tlJil �fl�� v ,t�i';-/i.X P S "1: 

*�tB PJti��ial!EIO)? ,7',t- v r'J AtJlftti){1.Ji < �-:.> LV' Q 0) t=x-t G --c, r!x:.,, � '21'i}1&'.tlJil �
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fl 9 Q --1:t Y 7° J J/1: Ii. X P S --C � t±ruJ 1i� � iH !!ti 0) 7 �f .i'--V r'J A tJIEit iJ; r&J iY• -:J t:. o -:) * fJ , =J­
>1 Y � � iL" f� tf}ii � -m 1% 9 Q -=:. C: --C, L i / C o J:t iJf r&J v \ :l:$5E ""C' ti , 7 '.7' .i'-, V r'J A 0) 1Jmi ,ffr 
iJ{+5.J' r:�-=:. Q-=:. c: iJ{BJI G iJ'-' c: � -:J t:.o

(0465) 

� -JS T '.>< Y � �'G4f�tilii � fl L,-C ti, L i / C o J:tiJl 1 . 0 7 O);l:$jii/i., 1 . 0 6 O);l:$JE 
J: IJ ti 7 '.7' .i'--V r'J A tJIEit iJ{{.f£ T L, t:. o * t:. L i / C o lt iJ{ 1 . 0 8 J;J.J:: 0) t$jE Ii., =J- >7 Y 
� �<L:,1�-tllii � fl L, -C ti, 7 '.7'.i'--V r'J A 0)1JmitfriJ{� =. IJ t:: < < � Q-=:. c: iJ{:ft�:ffU � tit:. o

(0466) 

[ --1:t 1 7 J vlf 'I'± 0) if 1iffi J 
<:i.i'--Jv:¥-�Eit•:rf$)> 
<JU::, --1:t Y 7° Jv 1 1 --------1:t Y 7° Jv 1 4, --1:t Y 7° Jv 1 6 as J: a--1:t Y 7° Jv 2 1 --------1:t Y 7° Jv 2 4, 

--1:t Y 7° Jv 2 6 0) iE � m �m � � J=1=n \ -c , � 1n!! 17U 1 c: � 1'11H= --1:t 1 7 Jv� ittf:: � if 1iffi G t:. 0 

(0467) 

=<Yzfflft!!O)-m�1t iE� t:: -JS tt Q iE�ti5�o/J�, �ffl.ElJJjfU, ;-::;.,y Y >1''0),t,t:¥4-JS J: O't�E J:t, xt 
titff, fflMw:, ?11--i'Hfs:, --l:t1 7 Jvlf'l1:ilAJ£�0)5k{��/i.�1n!!1:fU l c: � 15 c: L, t:.o

(0468) 

I§ 3 8 (A) t::, i£�7i5!l&J�t0f:. I) 0) TT I P iJ{ 0. 0 1 m 1 / g c: � Q J: 5 (::{Ip� L, t:. 
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v- r 5-1 �@l � ffl 1,,, --C��f1t{* � �@9 Q :nttiJ-rW * 
L,1,,,0 �O)J:-5 t= G--C�@�nt::��f1t1*�1iEf*c:11¥ ✓}�:f:�EiJ-r�Qo

(0032] 

7-.. 7°v- r 5--f�@lO),J X'JviJ-.Gnftf19Q0jllfiY1��fftlj0)-1j---f ;q;t., ,J X'JvtH=#R:.f¥9Qo

(0033] 
/ ;(JH?ld=.ttX.--Cfft rtiiJ{1j\ �I,,' C:, / ;(Jv7J" G OJ:§� nQ 0jtfiYfl. �yftljpg t=:ri�O)fl[ riJ{ 
:f¥1f9Q � c: c:/J:Qo J X'Jvf£t=1:tx.--c!&::kfftrf£iJ-r1J\�v':�dtt:O), ��f�O)fftr�TIU� 
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lt{f !� 9 G C: , ® {t �-7 7 x /' 0Yt££.111m Pfr ;bi� {f�lt{f !� -C � G ;bi, + 7t t:: 1££.11-C � --C It ' G C: / i. 
i§ x�iJ"-:)t::..o

(0034] 
7' :f'v- r 5-1 �Jl[O),; :f..Jv1:£ c: m!fo/J'!f1lO)�**ft�1£ c: iJi�f�Br c: � G J:: -st= 9 G c:, ti!; 
!fo/JJi'1l0)1££.1l'l'ltiJi�W c: � G t::..db, W * L 1,, 'o � i; t::, ,; ;,(Jv1£ c: �f�Br t:: � G J:: -5 t::i£filj 
1i51W'!i'1l O)�@ t:: B 1,,, --c iE�ti!;!fo/J'!f1l 0) �*fftf:£0)-lf-1 :f.. � wtlJfffi9 G s::. c: iJiW * L 1,, 'o

(0035] 
®1t ,:f 5 7 x Y ii.1J'( t= J:: < 5.t�9 Gt::.. db, �st&:� m 1,,, --c :!l:tf9 G -::. c: -e, * c: ®1t �-5 
7 x Y 0) ��¥ffl115( � 1-'F� 9 G -::. c: 1Ji-c � G O ���1;t1W t= iE�1i!; !fo/J '!!'1l � no x, -t-0) �¥ffl1W � m
1,,, --c A 7' v - r :1 -1 �Jl[ t= J:: 1J ujla � tt G -::. c: -c, iE,tiIE1i!;!W'!i'1l:tR oo 1Ji®1t �- :1 7 x Y-cim. 
11 � :htd�H* � 1� G -::. c: iJi-C �Go

(0036] 
�;IS' �1;}1{5( li.®1t �-7 7 I/ 0) _m ;bi1P- < � G C: ®'['l!:;biil!Ji < �GO T 0) t::.. db, iE�1i51W'!i'1l 
O):tRffiO)�{f� (t::.. C: 3t_ /;fM g '? F � �,t} L i C o O 2) � I 'Y cf-Y �-9 G f�;h;bicb Go f}t: 
-:) --C, IJ1t§wJ0)��1;}1f5(t:: -:::>v 'L 7}(*-1 7t Ym� ( p H) wtll� � fiv ', � p H 7 t::m:-:5tj G 
, HP i:> q=r '['l!: t:: m:-:5 t-t G , � 1,, , ii. p H 8 J;_f J::, HP i:> 7 Jv JJ 1) 'f± t:: 9 G s::. c: iJiW * L 1,,, o s::. 0) 
p H wtll� t:: /i., L i O H 7}(1�1f5( � ffl v' G S::. c: iJiW * L v 'o * t::.., t::.. c: x /£i£tilj}i!;!fo/J '!i'1l c: L 
L L i C o O 2 � ffl It' G j:�,g, ��y;jj{J(O) 5.t�� C: LL �7}(0) dJ-� ffl It' G C:, iE�ti!;!fo/J'!f1l 0) 
:tRTio t= ;r ;,{ -y;bi,A G j:�,g;bicb Go -t-0) t::..db, ��y;jy{J(O)Jj'�� C: LL I:){ / -}v C: 7}(0)}� 
Ei'tW � fflv' Gs::. c: t:: J:: t), ti!;!W'!i'1l:tR00A-O) :9'' ;,{ -:-i � {i£� L --C :t J:: v 'o

(0037] 
J::EJcO) J:: -s t=��1;j1-&0){'F��fi-S-::. c: t= J:: 1J, m$J:: <, :tRffiiJi®1t�-7 7 x y--c-im.11�
;hf::_i£filj}i5!fo/Jji'1l�}=§�9 GS::. C: iJi-C � G0 :tRffiiJi®{t�'7 7 I /'-C:f££.11� :hG S::. C: -C, i£ 
fi!j}i!;!fo/J'!i'1l O)fft �t= O O'iJi1-: b G, �1,,, ii.�U:hG � c' c: 1,,,-:) t::..M�:JNt � 1W J1:: 9 G-::. c: iJi-C 
� GO * t::..:tR®iJi®1t �i :1 7 x Y-cim.11� ttt::..iE�m�m'!i'1l ti., �@1itt=*%.�t::f§grtt--c :t 
�'!!'1l'?�1t:� c'�tfP x Gs::. c: iJi-C �Go s::. s::. -C�@1it c: /i., t::.. c: x /£iE�1i!;!fo/JJi'1lO)�@*t 
T 1itiJ" t;, �iE�1i5�o/1'!!'1l � ffl v 't::..=1xffla!! � {'F�9 G * -CO)Jjrai � v ,1,, ', iE,titE}i!;!fo/J'!i'1l O){l.R 
"g;JS J:: O'llfim��;bi� * :hG o * t::.., 1££.!m � M!%9 G s::. c: t:: J::-:) --c iE,f!t){}i!;!fo/J'!i'1l c: -�:f'!lj;tf5( c: ;bi 
@HiHi L --c &$9 Gs::. c: � 1W <'.:' s::. c: ;bi-C � G t::..db, =1xffi:a!! � {'F� L t::..t�,gt::, -t-0)=1x 
ffi: a!! 0) {g )f]! '['l!: ;bi [oJ J:: 9 G 0 

(0038] 
*f::.., 7' :f'v- r 5-i'mt::/i., 0�□0)�Jl[�fUffl9G s::. c:;bi-C�, f:fUxlifoitftt�JJ□ff,I :f..
��111t•�•�]H, �1oJ��,1:f..��ma111t•�•�]H����m9Gs::.c:#-c�Go

(0039] 
�;JS, =1Xffi'.?f:!!t::}=§1,, \ Gj:�'El, 1i5/W'!f1l:tRffi� 11-5 ®{t (f 7 7 I/ ��jc � ti"L 'tJ J:: I,, 'o _::_ 
0)�5c�ttt::..®1t�'57xY�, 1RGO (Reduc ed Gr aph en e Ox i
d e) J c: IJSJZ ✓S�t�,g;bicb G0 �;JS, R GO t:: /i., �{f�O)®* * t::.. ii.®*� �t.•� �ffiiJiER
*'=�Er L t::..�l\l�-C�:(¥9 G j:�,g;bicb GO fyU 3t_ ti R GO ti., .::c;:f-:r-V�, jJ }v;j{:r-V }v�
� c'O)jJ }v;j-(::.Jv�, * t::.. /i.7}(®��0)'g-g���fl9 Gj:�,g;bicbGo

(0040] 
* t::.., *�BJ§O){-tf!O)�,J,t*/i., J::EJciE�ti!;!fo/J'!f1l, * t::.. 1i.1m.�1-c11vttt::..J::EJciEti!jm!fo/J'!i'1l �
fl9GiE�c:, ��c:, �fl9G=mffi:a!!-CcbGo

(0041] 
* t::..' = i'Xffi:a!! ii., {!l!ffl � ;h G T'J \-{ A t= El btt L M� ti.t* � � :t 0) � m \,, \ G -=- C: ;bi-C �
, �x�, ��MM�, ��M�, �-1Y�M�, 5��-��C�fi)M���#$�
t;;hGo

(�BJ§ 0) 3t/J � J 
(0042] 

*�BJ§O)�,Jt*t= J:: ,J, 1J cf-r; l-\-17tY=1xffi:a!!t::mv'G-::. c:--c-, :1E1i1(ffl-it-1 � Jvt:=Bt-t
G �J;.O){i£TiJi!fPlU � :ht::..iE�1i!;!fo/J'!!'1l � m1�9 Gs::. c: iJi-C �Go * t::.., :1E15)(ffi:f�'['l!:0)1Jt;h
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t� = <Jt�IUt!! � tJH� 9 6 ::. � iJ�-C � 6 o * t�, �-:'E:'t1: x /:i {§ffl 'i'-10) r'ffl v , = <JZffl a!! � �{� 9 6 

-=-��-C�6o *k, ffim���, ffl���r, =�ffla!!, x��h�O)��:n���� 

9 6 ::. � iJ�-C � 6 0 

( I§ ffi 0) fJj lti � fill 8,)j) 
(0043) 

(I§ 1 ) iE�t���O) �,wu � fill8Jj9 6 eKlo

(I§ 2) j_f�ffl��O)��ffl:@ � fill8,}j9 6 eKlo

(I§ 3) iE�t��JlJ�O)��ti:© � fill8Jj9 6 eKlo

(I§ 4) '_/Jv3/'Jv��fill8)j9 6 eKlo

( eK1 5 J iE� m� � i
J

t-1:f 9 6 n* 0) 1Jmi ;ttr t -=r' Jv � fill BJi 9 6 eK10 

( eKI 6 J iE�t� �m � iJ{1:f 9 6 7C * 0) 1mHtr t -=r'Jv � fill BJi 9 6 eKI 0 

(I§ 7) �ffl!IJJnLl � L, "C tf 5 7 x:,,, {t,g� � fflv ,t�t�,gO)J����O) N9rffieKlo

( I§ 8 ) = <JZffl a!! 0) 1c ffl :n t* � fill 8,)j 9 6 I§ 0 

(I§ 9) =<JZffla!!0)7EfflJ:J��fill8,}j9 6 eKl o

(I§ 1 0) =<JZ'�rt!!O)n)(ffln� � fill8Jj9 6 eKlo 

( I§ 1 1 ) =r -1 :,,, M = <JZ ffl a!! � fill BJi 9 6 I§ o
(I§ 1 2) P3fffiM=<JZffla!! � fill8Ji9 6 eKlo

(I§ 1 3 J =<JZ'�rt!!O)wLl � fill8Jj9 6 eKlo

(I§ 1 4 J =<JZffla!!O)wLl � fill8Ji9 6 eKlo

( I§ 1 5 J = <JZffla!! 0) 1:fLl � fill BJi 9 6 eK1 o

(I§ 1 6 J =<JZ'�rt!!O)wLl � fill8Jj9 6 eKlo

(I§ 1 7) 5 � ;z, - t-MO)=<JZfflrt!! � fill8Jj9 6 eKlo 

(I§ 1 8) 5 � ;z, - t-MO)=<JZfflrt!! �fill8Ji9 6 eKlo

(I§ 1 9) =<JZ'�rt!!O))'}jj � ;,r-91§0

(I§ 2 0) =<JZffla!!O))'}jj � jJ;91§0

(I§ 2 1 ) =<JZffla!!O){'f='�J:J�� fill8,}j9 6 f�o/)O)j§ o 

(I§ 2 2) EE±JtJ6 ::_ � 0)-C � 6 =<JZffla!! � fill8,}j961§0 

(I§ 2 3 J EEHtf'6::. �O)c-�6=<JZfflrt!!�fillBJi961§0

(I§ 2 4) ffl r��O)�{�Ll � fill8Ji9 6 eKlo 

(I§ 2 5 J fflr��O)�f�Ll�fill8Ji961§0

(I§ 2 6 J fflr��O)�,WU�fill8Ji9 6 eKlo

(I§ 2 7 J fflr��O)�{�Ll�fill8Ji961§0

(I§ 2 8) �nt!!wLl 1 O)if�t���O)�J@!MfflrlJit'.&il�o

(I§ 2 9) �nt!!wLl 1 O)i£�1��J7}�0)�J@!MfflrRJi1®:&i�O) FF T�o 

(I§ 3 0) �nt!!wLl 1 O)i£�1���0)5c*? '1/ l::::,,, '.�l�o 

(I§ 3 1 ) �nt!!wLl 1 O)J:t;�,WLlO)iE�t���O)jc*? '1/ l::::,,, �l�o

(I§ 3 2) �nt!!wLl 1 O)i£�1��J7}�0) TE M-E D Xr\7i�7\7J'tfr��O) �1'7 7 0 

(I§ 3 3 J �nt!!wu 1 O)=<JZfflrl:!!0)1fin)(fflt�·r�O) -7' 5 7 0 

(I§ 3 4 J �nt!!wLl 1 O)J:t�wLl0)=<1Zfflrl:!!0)7fi�fflt�•f�O) -7' 5 7 o
(I§ 3 5 J �nt!!wu 1 O)=<JZ'�rt!!O)-lf-1 ,;7 Jv1r�•t1:0) -7· 5 7 0 

(I§ 3 6 J �nt!!wLl 1 O)=<JZfflrt!!O)-lf-1 7 Jvt�•t1:0) 7
v 

5 7 o
(I§ 3 7) �nt!!wLl 2 O)j:t;�,WLlO) TE M-E D XTIITJttfr�o

(I§ 3 8) �nt!!wLl 2 O)i£�1��J7}�0) TE M-E D XffiJttfr�o

(I§ 3 9) �nt!!wLl 2 O)j:t;�,WLlO) TE M-E D XffiJttfr�o

(I§ 4 0) �nt!!wLl 2 O)i£�1���0) TE M-E D XffiJttfr�o

(I§ 4 1 ) �nt!!wLl 2 0) ED X,s(Jttfr��O) -7·5 7 o
(I§ 4 2) �nt!!wLl 2 0) ED X,s(Jttfr��O) -7' 5 7 o 

(I§ 4 3 J �nt!!wLl 2 O)=<JZffla!!O) v- t-t�•f�0)-7·5 7 o
(I§ 4 4 J �nt!!wLl 2 O)=<JZ'�rt!!O)flir.m'.t�•f�O) -7' 5 7 o
(I§ 4 5 J �nt!!wLl 2 O)=<JZfflrt!!O)-lf-1 7 Jvt�•t1:0) 7

v 

5 7 o
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( !Z1 4 6 ) � 1n!! fJLl 3 0) iE � 115 !l&J � 0) X P S 5:t ;ffi\%a � 0) y· 5 7 o
(!ZI 4 7) �1n!!f:7Ll 3 O)i£@1i5!1&J��ffi1,,,t:-.=t1-

t

�tff!O)-lf-17 JIAt'l'��m9Y'5 7 o
(!ZI 4 s J �1n!!wLl 3 O)iE�1i5�m��ffi",t:-.=1?Zffltff!O)-Jt-17 ;1,Af:tt�t�m9Y'5 7 0
(!ZI 4 9) �1n!!fJLl 3 O)i£�1i5!1&J��ffi1,,,t:-.=1?Zffltff!O)-lf-17 Jvft'f'��m97··5 7 o
(!ZI 5 o) �1n!!f:7Ll 3 O)iE@Yi5!1&J� � fflv ,t:-.=1?Zffltff!0)5BnJ:'�ft't� � m9 y· 5 7 o
(!ZI 5 1 ) �1n!!f:7Ll 4 O)i£�1i5�?JJ�O) SE M�o

(!Zi 5 2) �1n!!fJLl 4 O)_i_E�yi5!f&j�O) SE M-E D X�O

( !Z1 5 3 ) �1n!!f:7Ll 5 0) IJ� 7 D -� m9 IZJ -ca, Q o 

( !Z1 5 4 ) �Di!! wLl 5 0) 7-- 7° v - � 5 -1 � fl![ � ITTl B] 9 Q !Z1 o
(!Zi 5 5) �1n!!fJLl 5 O),;$:�B]O)�J'iJtf�m9T EM��-Cti,Qo

(!Zi 5 6) �1n!!f:7Ll 5 O),;$:�B]O)�J'iJtf�m9 SE M��-Cti,Qo

(!ZI 5 7) �1n!!f:7Ll 5 O),r:t�fJLl�m9 SE M��-Cti,Qo

(!ZI 5 8) �1n!!fJLl 5 O)�fflM*Ll c: l,,--C 7''7 7 I :,,{ti'i-!l&J�ffil,,,fd�i'i-O)Yi5!l&J��O)l®r 

TIITIZI o
(�B] � �Dl!!9 Q /:-_c\bO):JB)'iJ) 

(0044) 

J;� T-C/i., ,;$:�B]O)�Dl!!O):JBJ'iJt:: -:Jlt ,--c IZITIU � fflv ,--c�*III t::ITTlB]9 Q o t:-. t� L,, ,;$:�B] /i. 

J;� T O)ITTlB] t:: mtn:'. � trt\ -t-0):JBJ'iJB J: t1i¥*W � �4 t::�51! L,f�Q-:. c: /i., �*�-ca,ti 

Ii�� t::f_lM� tiQ o * t:-., ,;$:�B] /i.J;� T t::m9�1n!iO):JBJ'iJO)iJc:iltl1'J�,:: �HJE G--cMm � 
tiQ :t 0)-C Ii.� lt 'o

(0045) 

�B, ,;$:B]*ffi�-CITTlB]9Q�!Zlt=Bv'L, iEtfilt ��' 1i5!l&J��' tJ\v-;z, 71--��� 
�·O)�t:l'iJJx:�*O)_:k ������ii., {11![ 4 t::ITTlB]O)BJj�{tO) t:-.clb t=��� � ti --C lt, Q :f:�i'i-iJ{ 

a, Q o J:-:) L, �-TL, :t �t:l'iJJx:�* /i.-t-0)_:k � � t:: �HJE� ti i\ * t:-.�t:l'iJJx:�*Fa9-CO);f:§ 

xtskJ�_:k � � t=�HJE� ti�" 'o

(0046) 

* t:-., ,;$:B]*ffi��-CITTlB]9 Q ,;$:�B]O)fflJJx: t:: B lt '--C, fj§1 �ffj)5J-3ZJi.fj§]�O)fflHt!g � fl9 Q ffp
5J-t:: Ii. fj§1 � 0) 1-B= % � � � Q IZI TIU Fa9 -C � Jffi L, --C ffl v , , -t-0) *� iJ � L, 0) ITTl B] / i. � � 9 Q o * t:-.

, fj§]�O)�jJig � fl9 Q ffj)5J-� tl't9:l:�i'i-t:: Ii., J'\ '1/ r J\ ;z -:,,, � fj§1 l5 < L,, � t:: 1-B=-% � 11 �

�" ,;f:�-3";iJ{ a, Q 0
(0047) 

* t:-., ,;$:B]*III��,= Blt ,--c;%a� TIITB J: V'1J[i'iJO)*iJct= Ii.� 7 -m�� ffll,,' Q O � 7 -tl't�

O)*iJc-C/i., ;%a�� J::, �'¥t::J::{1 � O)J\- � {19iJ{, ,;$:B]*III��,:: B i-t Q ;%a�TIITB J: a·

:nfi'iIO)*ia,:t, *icO)ffiLl�J::, �'¥0)J::t::1\-�f19f�.v u ,::, �*O)rut=- C?-1 -:J-7-­
�%) �MG--c*m9Qo *k, ;%a�l1'J0)1Jfi'iJ�m9@™:n��[ J-c, ���1Jfi'i19

x. --c � m9�i'i-:n1ftti.< >-c, ;%a�TIIT � m9fl1![jjUffi /i. C ) -c, �fiffi �xtf5f\•[1: � fl9 Q
�i'i-TIIT /i. { } -c-t-tiT'ti*m9 Q O � B, IZITIU t= B i-t Q ;%a� TIITB J: lj1J[i'iJO)*iJc/i., ;%a
�� J::0)�'¥0)J:: t=f�-� 11 G t:-.**O)*ia-cfr -s O * t:-., 1 A 1:t 1 o - 1 om-ca, Q 0

(0048) 

,;$:B]*III��t::;JS1,,,--c, {Jm!tfrc:/i., fJ!�O)jr;* (t:-.c::z/iA, B, C) iJ-.t;�Qfifil{;;$:t::;JS1,,, 

--C, ti, Q 51:;* (t:-. c: ;z /£ B) iJ{�:[:�� t::5i-1fi9 Q lja� � 1,,, -5 o
(0049) 

,;$:B]*III��t:: Bv ,--c, 1) r r; b. c: :iffJ��m; � '2i'iL"tii'i-�1t!l&JiJ{fl9 Q ��:fd'f:f�JtJ.0);%a�ffl 
@ c: Ii., IWI-1 7t:,, c: �-1 7t:,, iJ{�:_gJ,:J!ft!7Ll9 Q s:f][M0)-1 7t :,,j!lj2:YU � fl G, ���m; c: 1)

:f-r;b.�ffl�l!ft!�G--c=�n�TIIT�:JBJJx:9Qkc\b, 0:f-r;b.O)=�n����m�-ca,Q 
;%a�t:l'i@�v'-:> o �BIWI-17J-:,,,*f:-./i.�-17t:,,,O)?Zffl�O)?Z�faiJ{a,-:)--c:t J:1,,,0 *I:-., � 
�::Rs:f][M;%a�t:l'i@/i., mHf t= § ;z ti, s:f][M;%a�O);f<§.--j'-;iJ{�/vt�t:l'i@C: �-:) L V' Q ;f:�-3";iJ{ 
a, Q 0 

(0050) 

* t:-.,;$:B]*III��,= Blt 'L' s:f][MO);%a�t:l'i@C: Ii., IWI-17t / C: �---( ;t:,,;iJ{�_at=Wc:YU L, L
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V \ Q ti@� V \ -5 O 7d: ;BIWJ-1 71-/ * t:. ii.�-1 71-/ 0) ?ZffliJ{d0-:) --ct J:: V 'o 

( 0 0 5 1 ] 

� �:fd'tt�J1!MM � ;B J:: as mMM � 0) � -1 ;1-::,; ti.1'l :n •� 1B ±JUI@ c rm j t\ 1'l :n �rtl@) � 
�Qo ��smfflM��smfflM�#�9Q��- �1'�Y�J::IJfflAA�nQ1'r:nffl�YB 
:tJUl@O) foJ � iJ{fmf-5 M�ffiiJ{;(¥t£9 Q o t:.t:: L,, ��7\smffli%=a�O)�Fs9

f
f /i. R-3 m c'l10 

IJ, smffli%=a�O)�MffFm-3m(-��-'d:smffli%=a�O)�Mff);BJ::O'Fd-3m( 

fflt-�-'d:M�tt�fl9Qsmffli%=a�O)�Mff) ��--'d:Qk�. J::�O)�#�mk9i%=a 
� ffi 0) � 7 -m?:9Ji.� �7\;fi .ti[ MM� � ;fi mfflM � t: /i.ff-'d: Q O * 8)3 i%IIJ� C' /i., � �7\;fi .tl[ffl 
M�Bz O'smfflM� ,:: ;Bit ,

--
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(0052] 
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�--Cti., IWJ-1 71"" Y � �-1 ;1-YO)IDJcJUiJ{, 8J3fJR � Hfi;%i0);%i I) jg L, � L, --Cil�--C � Q o ��s 

mfflM� � smfflM� t:: ;B1t ,--c 1'r:nffl�1B:tJUl@O) foJ � iJ{fmf-5 �, M�Fs9--C, BJ3*i � Hfi*i 

O)*� 1J jg L, O)-'d:9�1JtiJ{ 5 JJtJ;J. T, J:: 1J -fJf * L, < Ii. 2. 5 JJtJ;J. Tt: l10 Q �riJ{il�t: � Q 

o 7d: ;B, TE M-�--C/i.�*- 7 'Y *�ti. t, � � 9 Q i!iin*ti.8)3,Iitt::il�--C � 7d: It ,:f:�i°riJ{

d0 Q iJ{. -t-O)t�i°rti.-&�:n:;*O)IDJcJrJ--cWcfoJO)-�� frJ�9 Q =- � iJ{--c � Q o 

(0053] 

* t:.*BJ3i%1H��,= ;B1t ,--c. -=1xnWffiO)tl@t=m1.iJJ\ff:iJ{d0 Q::. � � .:c 1::: -9 :t-v � ", -s O *

t:.-=1xnWffiO)tl@t::mf.1;.JJ-1 � fl9 Q M�AA*� . .:c 1::: -9 :t-v t' }vAA* � ", -s O * t:.�1x

nElkJ-'d:tl@J::O)ffiftH-1 � fl9 Q ::. �, * t:. ti.M�"F� t:: � t, IDicfoJt: l10 Q ::. � � r- � -9 :t-v

� v, -5 o -rO)f:.� r- � -9 :t-Vt:l10 Q:f:�i°r. �ffiO)-ffB�il�9 Q �, -=-:JO)fJJ:!:1:-'l¼ Ct:.� x

/:!Tftl! � 7d:-:) t:.fJJ:!:l:.'l¼ � AA* L, L mAA � nt:.fJJ:i:1:.'l¼) O)i%=a�O)IDJcfoJiJ{ffllll'.fr-�9 Q 0 

(0054] 

C'.%n1!iO)mft& 1 ) 

[iE�?.-S!f&J� O)fl@J 

*f� 1 �)=§1.,,--c, *5e8)30)-Jt&t*t:l10QiEtiIE1.-S/f&J� 1 0 0 t::-:J1t,--Cfill8)39Qo iE�?.-S/f&J
� 1 o o ti.. •� 11:: "F � ,:: iJ =r r; .L.. -1 ;1-::,; � ri&lil * t:. 1i.n]{ 1±rr=rr 1Jig 7d: lffi-& � � '2i' <t} !f&J � �
tl'tL, � 1 (A) t::$9 J:: -5 t::, iftitj7.5�o/J� 1 0 0 ti., pgffpt::ffi 1 O)fJJ:!� 1 0 1 �flL,
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�1 (B) t::$9J::5t::, ffi20)fJJ:!:l:.'l¼l O2ti., ffilO)fJ]!�l O 10)"£--C�t�!IL--Cv"-'d: 
< --Ct J::1.,,0 �t*t::, ffi 3 O)fJJ:!.t-'l¼ 1 0 3 ti., ffi 2 O)fJJ:!:l:.'l¼ 1 0 2 0)"£--C�t�!IL--Cv"-'d: < --C
t J:: V 'o * f;:_ffi 1 O)fJ]{±Jl¼ 1 0 1 t=� l,,--C, ffi 3 O)fJ]{� 1 0 3 iJ{;(¥t£ L,--C t J:: V 'o

(0056] 

� Gt::, ffi 2 0)-µ]{:l:Jl¼ 1 0 2 ;BJ:: U'ffi 3 O)fJJ:!:l:.'l¼ 1 0 3 ti., � � iJ{:f;�pfj-t:: J:: I) ff-'d:-:) --Cit 'Lt 
J::1.,,0 

(0057] 

* t:., i£filj?i5/f&J� 1 0 0 0) pg ffB t:: ffi 3 O)fJJ:!:l:.'l¼ 1 0 3 iJ{;(¥t£ L, --Ct J:: v, o t:. � x i:!ffi 1 O)'p]{
:l:.il¼ 1 0 1 iJ{�M� t: l10 Q � �, fftWili:{%' t::ffi 3 O)'p]{� 1 0 3 iJ{;(¥t£ L, --c v, --ct J:: v 'o * t:.

, iE�1i5 !f&J � 1 0 0 0) i%=a � ?Z �ta 0) l10 Q ffM.t, '.7 5 ';/ '.7 ffp, ;B J:: u';' -t-n G 0) ili: {%' ,:: , ffi 3 0) 

']l]!� 1 0 3 iJ{;(¥t£ L, --C It 'Lt J:: It 'o � 1 ( B) t: /i.;{(ft,WO)-ffp � ,¢,rJJRt:$9 o 7d: ;B*BJ3i%1IJ

��,= ;Bit 'L' M�?Z�ta � /i. TE M-�--Cil�PJ1Jlg-'d:JZ�ta. -:) * I) M�r::f=r t::{if!O):n:;*O)A
IJ .iblv t::tl@, �?In.I�� v, -5 ::. � � 9 Q o * t:., '.7 5 'Y '.7 ffp � ti.t:. � xii� 1 ( C) t:: m

9 '.7 5 ,y '.7 ffB 1 o 6 0) J:: -s ,:: • fft r ,:: :'±_: e, Q u u-iu n. •� � ", -s ::. � � 9 Q 0 

(0058] 

�t*t::, � 1 ( B) t::m9 J:: -5 t::, iE�?.-S!f&J� 1 0 0 O)IAJ'ffpt::ffi 2 O)'p]{� 1 0 2 iJ{;(¥t£ L, 
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--ct J: 1, 'o t:: c: � liffi 1 O)'JlJ!j:Jl¼ 1 0 1 iJ{�;%a� -c-db -0 c: �, ;ffftWili:{%'t::ffi 2 O)'JlJ!J!l¼ 1 0 2 

iJ { H ft L, L 1, \ L t J: 1, \ 0 * t:: iE filj rt� i1t 1 0 0 0) ;%a� ?( IVrs 0) db Q i'f� 5t' y 5 'Y y '(f� B J: a 

-t-t1GO)ili:{%'t::, ffi 2 O)'JlJ!J!l¼ 1 o 2 iJ{f¥'.,tEL,--ci,,--ct J:i,,o *f::iE,t,i�1t�i1t 1 o o O)pgi'f�
O)ffi 3 O)'JlJ!J!l¼ 1 0 3 c: ffi 2 O)'JlJ!j:Jl¼ 1 0 2 iJ{, m fJ:-:) --C 1, 'Lt J: 1, 'o 

(0059] 
<ffi 1 O))lJ{j:_!l¼ 1 0 1 > 

ffi 1 O)'JlJ!j:Jl¼ 1 0 1 Ii., 1) :f-ry j_,._ c: ffi 1 O)���miO)fJlit�1t�m � fl9 -0 o * t::ffi 1 O)'JlJ!j:Jl¼ 

1 0 1 ti., 1) :f-ry j_,._ c:, ffi 1 O)���mi c:, �* c:, � fl9 -0 c: 1,,-:) --Ct J: 1, ,o

(0060] 
1) :f-r; Ac: ffi 1 O)���mi0):rfit�1t�m ti., Ji,l�s:ij[MO);%a�tl@ � fl9 Q-:. c: iJ{-f_ff * L,
1, \ 0 

( 0 0 6 1 ] 

ffi 1 0)��4:mi c: L, --C ti., =i J'\Jv 1-- O)c7J-� )=!=}1, ,--ct J: 1,, L,, ffi 1 0)��4:mi c: L, --C =i J\Jv 
f' C: 7 / jJ / 0) 2 ff[� Jtn 'Lt J: 1,' L,, ::I )\}V f', 7 / jJ /, = 'Y Jr }vO) 3 ff[� ffl 1, 'Lt 

J:i,,o 

(0062] 

"J * 1), ffi 1 O)'JlJ!j:JJ¼/i., =i J\Jv 1-- � 1) :f-ry A, 7 / jJ/� 1) :f-ry A, = ,y Jr Jv� 1) :f-ry j_,._ 

, =i J\Jv t- O)�i'f�iJ{7 / fJ /
--

e@t� � ttt:: =i J'\Jv t- � 1J :r r; A, ='>'Jr Jv-7 / fJ /-=i 
J\Jv 1--� 1) :f-ryj_,._��fl'9-0-:. c:iJ{-C-�-00 *f::ffi 1 O)'JlJ!J!l¼ 1 0 1 /i.���mit::1J□� --C, 
7 Jv � = ry A� Ii. b dJ c: 9 -0 ���miJ;_j_J'f-O)�mi � fl L, ti, ,--ct J: 1, 'o 

(0063] 

ffi 1 0) iJij:Jl¼ 1 o 1 1i., iE � 1t�m i1t 1 o o 0) g=r -c-t tr� t= 1c ntffl& � t= � -g: 9 -0 iJij:_!l¼ c: L --c � 
N�'9-00 iE�1t�mi1t 1 o o �=1Rffl?l!H::ffi1,,f::�O)�_m�*� < 9-0/::dJt::, ffi 1 O)iJij:ll¼ 

1 0 1 ti., ffi 2 O)'JlJ!J!l¼B J: cfffi 3 O)'JlJ!J!l¼J: 1) t1;;fs:ffliJ1* �1,,-:_ c: iJ{-!fi* L, 1,,0

(0064] 

)i,l �;fi :ij[M 0) *a� ti@ � 1� J t,t :¥4 ti., ntffl� _m iJ{ r3J 1, \' 1) T ry A iJ{ = {J\ 51:: ElkJ t:: tJt fflC�U ff� C' 
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�M:n::*0)-0mftfiiJ{�-:. 1J '?91, 'o 

(0065] 

fJ: B, ffi 1 O)'JlJ!j:Jl¼ 1 0 1 /i.-&i;%a� -C-t J: 1,, L,, �*a� c' t J: 1, 'o t:: c: � /;fffi 1 O)'JlJ!j:� 1 0 
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(0067] 

*f::ffi 1O)iJij:�1o10)9.AZ--CiJ{Ji,l�fs:ij[MO);%a�tl@-C-IJ:< c:tJ:1,,0 t::c:�ti, ffi 1
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(0068] 
<ffi 2 O))lJ{j:_!l¼ 1 0 2 > 

ffi 2 O)'JlJ!j:ll¼ 1 0 2 Ii., ffi 2 0)��4:miO) �1t�m � fl9 -0 o ffi 2 O)'JlJ!j:ll¼ 1 0 2 Ii., ffi 2 O)� 

�4:mi C:, �* C:, � fl9 -0 C: 1,'-:) --Ct J: 1, 'o 

(0069] 
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* t�ffi 2 O)'µ}'[� 1 o 2 Ii., s:tl!MO),%a�t:i@ � fl9 Q-:. c: iJ{W * L, 1t 'o 

(0072]
ffi 2 O)'pj'[tJl¼ 1 0 2 ti., ffi 1 O)'pj'[tJl¼ 1 0 1 C:, ;f�Jltt 9 G ffi 3 O)'pj'[tJl¼ 1 0 3 � � <'' J"\ 'Y 7 7 'J1Ji 

f.il¼ c: L, -C;fiH:1�9 Go �JE.ttfr:�!fo/J ii., �JE.ttfr:�!fo/JiJ{fl9 G ��0)1iffi�O)�fr;t:: J: -:::i -C, 
� �Fs9fi!elffiJ{�fr: G -5 Q o * t�, �JE.ttfr:�!fo/J ii. G tf G /£�-1 71 Y * t� /i.�-1 71 Y 0) �ffl 
�- J![ifft (lt".VvPG-=7:7''.:t lJ ;{;§) �MfflG9Go :Z:O)f�tb, ffi 2 O)'µJit-'1¼ 1 0 2 /;t;"\,y 7 7'J1Ji 
t-'l¼ c: L, -c , ffi 1 0) 'J1Ji � l 0 1 c: ffi 3 0) 'J1Ji t-'l¼ 1 0 3 0) Fs9 t:: :<:E b t� 0 T dJ-� I!& �X c' � G o 

(0073] 
* t�, ffi 2 O)'pj'[tJl¼ 1 0 2 ii., ffi 2 O)�f$�� c: �* ,::no ;z -C, 1) T r'J A� fl L, -C :t J: It 'o 

f� C'. ,:Z /£, T '.)l /� l) T r'J A, "? / jJ /� l) T r'J A-'d: C::' � fl l,-C 'EJ J: It '0 � Gt::=, ffi 2 0) 
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'J1Jit-'l¼ 1 0 2 iJ{, 1) T r'J A� ti. b tb c: 9 G ffi 1 O)'pj'[tJl¼ 1 0 1 iJ{fl9 G 7C*, BJ: ljffi 3 O)'pj'[
t-'l¼ 1 0 3 iJ{fl9 G JC*� '2i<l:}-:. c: ii., ;"\ 'Y 7 7 'J1Jit-'1¼ c: G-CW * L, It 'o 

(0074] 
"J*i)ffi20)'J1Jit.'l¼l 0 2ii., T'.9Y�1)Tr'JA, �ft:T:9Y, �fr;;"\j-yr'JA, �fr;-=?Y

jJ Y, �fr:�, �fr:&FnL �fr: '7 DA, �fr;=.71 :1', �fr: ::I J"\Jv 1--, �{r:l!E��� fl9 G ,:_ 
C: iJ{--C � Q 0 

(0075] 
* t�ffi 2 O)'pj'[� 1 0 2 Ii., ffi 1 O)�f$�� � fl L, -C It, -C :t J: It 'o t� c: ;z /£, ffi 1 O)�f$�
��fl9Gti��fr;!fo/JO)ffi 1 O)�f$��-l:t-1 }-0)�:i'f�t::, ffi 2 O)�f$��iJ{ff'.:f:EG-C:t J:
It\ 0 

(0076] 
t� c: ;z tiffi 2 O)�f$�� iJ{ T :9 Y O);f:��, T :9 Y ti.ffi 2 O)'pj'[� 1 0 2 t:: B 1t, -c, �fr: T :9 
Y ( T i O 2 ) c: L, -C 1¥:f:E L, -C :t J: It , L,, T :9 Y � 1) T r'J A ( L i T i O 2 ) c: L, -C 1¥:f:E
L, -C :t J: It 'o * t�ffi 2 O)'pj'[tJl¼ 1 0 2 t:: Bit 'L, 1) T r'J A c:ffi 1 O)�f$�� � fl9 Gti��
fr;!fo/JO)�ff�O)ffi 1 O)�f$��-l:t-i' }-iJ{, T'.9 Y--CJi[� � :h -Cit 'L :t J: It 'o 

(0077] 
�Gt::ffi20)'J1Ji�l 0 2ii., 7'Y*�flL,-c1t,-c:tJ:1t,o 

(0078] 
* t�, ffi 2 O)'µ}'[� 1 o 2 /i.;f�Jltt 9 Q ffi 3 O)'µJit-'l¼ 1 o 3 c: � b M O),%a �ffl@ � fl9 Q -:. c: iJ{
W * L, It '0 ,:_ O);f:��, ffi 2 O)'pj'[tJl¼ 1 0 2 C: ffi 3 O)'pj'[tJl¼ 1 0 3 O),%a�O)]mc[oJiJ{�j& L, �91t'

(0079] 

7d: B, ffi 2 O)'µ}'[� 1 o 2 ii.s:tl!MO),%a�ffl@ � fl9 Q-:. c: iJ{W * L, 1t ,iJ{, ffi 2 O)'µJit-'l¼ 1 o
2 0)9 x. -c iJ{s:tl[MO),%a�t:i@--C-'d: < c: :t J: 1t 'o t� c: ;z i£ffi 2 O)'µJit-'1¼ 1 0 2 /i.7--. 1::: .:Z-JvM 
;%a�t:i@, 711J r:' YM;%a�t:i@, =i 5 Y :9''AM;%a�ffl@, Jv7 JvM;%a�ti@ � ti. b tb c: 9
G :Z:O)fi/!O),%a�;f::i@ � fl L, -Cit 'L :t J: It 'o 

(0080] 
* 1�, �-171/c=6000)�*� �iJ{�m9 Gt:i@iJ{•tf � :n -c1t ,:n1£, ;%a�ffl@t= oi" d}­
iJ{£:i-:::i-c :t J:1t,o *I�, ffi 2 O)'pj'[� 1 0 2 O)�ff�t::ii.�-1' 71YO)�tJiiJ{£:i-:::i-C:t J:1t,o 

(0081] 
*t�m 2 O)'µJt-'l¼ 1 o 2 O)�ff�t:t;jp��--c£:i-:::i-c:t J:1t,o 

(0082]
ffi 2 O)'pj'[tJl¼ 1 0 2 ti., $9 �-G c: J"\ 'Y 7 7 'J1Jit-'l¼ c: L, -C O),fiHmiJ{fE;7'"9 G iJ{, � < 7d: i) 9 �­
-C :t �_mO)fE;l'" � tR < �:n,iJ{£:i Q o :Z:O) t�tb, ffi 2 O)'µJit-'1¼ 1 o 2 ii., iE�1�tw� 1 o o 0) 
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J

" t; 1� � 7:Jrol t:: 2 0 nm, J: 1) !ff* L, < /i. 1 0 nm* t::t::1¥;(:£9 0-:_ � iJ{tff * L, v '0 

* t::ffi 2 O)���� /i., )Jlm'.1;Jj!lj2 � fl L, ---C v '---Ct> J: v 'o 

(0083]
<ffi 3 O){JJ!� 1 0 3 >

ffi 3 O){JJU'llG 1 o 3 ti., :!W:MJt*0)1Li'i'�ilJ � fl9 0 o :!W:M_:n;*O){Li'r!fo/J /i.JE'.lt't1::0) cb 01Li'i' 
!fo/1-C a') Q O :!W:M_:n;*O){Li'r!fo/J � L, L ti., t:: � ;z /j]ft{L '"? �'� 1/ ry A, �1Ln }vY ry A, � 
{tx. 1) 1) r'.7 A, 7 ,y 1L 1) :f- ry A, 7 ,y 1L-r r- 1) r'.7 AO)g,,t;t, < �ti�� mi. '0-:. � iJ{t:: � 0 

(0084] 

ffi 3 O){JJt.!lX 1 o 3 ti., iE�1��m� 1 o o �=1x11U!hr:mi.,t::�t=, fflM�1��mf§290{1Jt.!lX 
t:cb00 tO)f::tb, ffi 3 O){JJ!� 1 o 3 t::mi.,0:fJl4/i., J"tn�fflO)�;f¥t::ffl�1L"FB�t;t.�1L 
iJ{g,,t;t_ <, fflM�¥W: � O)mf§!t!-C�� L, t:: < i. ,;tt*4 t: cb 0-:. � iJ{tff * L, v 'o JE'.lt1Li'i'�i7J-Ccb 0 
t::tbffl�1L"F�t=�JE'.t;t.:!W:M_:n;*0)1Li'i'�i7J/i., ffi 3 O){JJ!� 1 o 3 � G---Cfff* Gv'o iE�¥� 
!fo/J� 1 o o ti., �N& im t= ffi 3 O){JJt.!lX 1 o 3 � fl9 0 -=- � -c, ={x·fflll!!O) 1tn�·ffl t= B ,t 0 � 
IE '11±: � roJ J:: � tt Q -=- � iJ { t: � Q O -=- -=- C' = {'jz ffl n!! 0) � IE '11±: iJ{ r'aJ V ' � 'i., 1:9U ;z t:f ffi 1 0) {1][ :f;.!JX 
1 0 1 iJ{fl9 0 I) :f- ry A� ffi 1 O)���� � '2!'G'fii'r�1L!fo/JO)�l:TM:i@iJ{ J: I) �;Et: cb 0 
-=- � � V \ -5 0 a') Q V \ /i., J'tn�·ffl �**I)� L, L ti =1xffln!!O)�j;_O)�{LiJ{1j\ � V \-=- � � V \ -5 
0 cb 0 i., ti., 1tn�ffl � ** u � G t::1&-cti, iE;t:im1�!fo/J� 1 o o iJ{fl9 0 ��0)1iffi��1tiJ{:trn 
ffiU � ;ftQ -=- � � V \ -5 O 

(0085] 
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t::ffl v \ t::..�O)�!ii%ttrf$iJ{{.f£1'°9 6 B-t-;ttiJ{� G 6 o 

(0150) 
L iJ'\ L � iJ{ G, ::z!s:3BBJJ� G Ii., *Jl!!f!'f� t:: ffi 2 O)���� � fl9 6 ffi 2 O)'µJ{f� 1 o 2 � �1Ht 
6::. t. C', L i t. ffi 1 O)����,tt;O) =r Y r-tJ -Jvt:: J: t) fft1£ �-/ff* G v \islffl ,:: L,-::Y::),
r'§Jv \�!ii%ttl'f$� fl9 6 iE�1i!i!f&J� � {'F�-C-� 6::. t. � BJ_J G iJ'\t:: L, t::..o

(0151) 
*JIH'f�t::ffi 2 O)���� � fl9 6'J1Jif� � �'¾'.t-t 6 ::z!s:3BBJJ0)�,.1HfO)i£,t,i�1i!i!f&J�O)t�i'r, l:B3B
��O) L i t. ffi 1 O)����,tt; Ii. 1 . 0 0 J;J-J: 1 . 0 7 J;J- l'"-C-� 6 ::. t. iJ{-fff * L, <, 1 .
0 3 J;J_J: 1 . 0 6 J;J_ l'°-C-� 6 ::_ C:.. iJ{ J: I) -/ff* L, v \0

(0152) 
[ffi 2 O)'µJ!�O)MJ¾J 

ffi 2 O)'µJj:� 1 o 21:t, 1J -=rr) .b. t.ffi 1 O)�����fl96tti'rn1t!f&JO)fft�t=, ffi 2 O)� 
����fl96M��--96::.t.-c-M$;96::.t.�-c-�60

(0153) 
ffi 2 O)���� � fl9 6 ;t;tf4�tezm9615t* t. L -c 1:t, '/Jv3/'Jv1* � t:t 15tbt.961W;t;§1* 
, �f§1*, A)\ 'Y ,::} 1) / -:f1*, ��m, CV D ( {t"F�U§J¾�) m, p L D (J"\}v Av­
-lf-=f';t{y y 3 Y) 1*�0)--Jj1*�j@ffl96 =- t.iJ{-C-�60 ::z!s:�:JMO)Ml�-C-/i., j;���tezmiJ{ 
:!!JHt-c-�, *�EE-C-�f_tiJ{PJjt�� :/Jv3/'Jvt'1s:, � j@ffl9 6 t�i'rt::-:::>i. \-cfillBJJ9 6 0

( 0 1 5 4) 
< 'fJv3/'Jv1*> 
'fJv3/'Jv1*�j@ffl L-Cffi 2 O)�����fl96M��tezm96151*t::-:::>i.\-c, � 4 �fflv\ 
-Cfill8J_J9 Q 0

(0155) 
*f, ffi20)����0)7�=r�vr�7�=r-��ffiM96o 

(0156)

� 4 (A-1) t::, ffi 2 0)����0)7 Jv=r �V rO)��A�m9o � 4 (A-1) O)A 
g=rO)M 2 li.ffi 2 0)����0)7 Jv=r �V r �m9o R /i., wHl�iJ{ 1 Y'J¥. 1 8 0)7 Jv�Jv 
�, * tdi.fll[tlti L < li.ffi!ifll[flO)�*�iJ{ 6 ------1 3 0) 7 1) -Jv�� m9 0 * t::.., � 4 (A 
-1 ) --c-1:tffi 2 O)���� iJ{ 41iffiO)t�i'rO)��A � m Lt::.. iJ{, ::z!s:3BBJJO) � ,J� 1:t =. nt:: m�
G � v \o ffi 2 O)���� Ii., 2 ,fiffi, 3 ,fiffi, 5 ,fiffi, 6 ,fjffi * t::.. Ii. 7 ,fiffi-C-� -:::i -C ti J: v \o ::. O);f;�

i'r, ffi 2 0)����0)7 Jv=r �v r /i.ffi 2 O)����O),fiffi�t=Et l5t::.. 7 Jv=r �v��fl9
Q o 

(0157) 
� 4 CA-2) t::, ffi 2 O)���� t. L -C-=f-3:,; � j@ffl L t::..t�i'rt::ffli. \ 6, -=r-9:,,, 7 Jv =r 
�VrO)��A�m9o �4 (A-2) O)Ag=rO)Rli.�15-C-tiJ:<, ��-:::i-Cv\-Ctid::v\ 

0 R 1:t-t-n--F'nasftt::, �*�iJ{ 1 PJ¥. 1 s 0) 7 Jv� Jv�, * t::.. t:tflll[tlti L < 1:tffl€fll[fl0) 
�*�iJ{ 6 ------1 3 0)7 1) -}v��m9o 

(0158) 
kt.��-=f--:9Y7�=r�vrt.L-C, Tf'5�r-�V-=f-'9Y, Tf'5I}-�V-=f-'9Y, T 
r-5-n-/tJ;t{�V-=f-3Y, Tr-5-i-/tJ;t{�V-=f-3Y C*�r--=f-3YnTr-51 
',J / tJ l::: Jv, -=r -:9 Y ( I V) 1 ',/ / tJ ;t{ � V r, T i t a n i u m t e t r a i s o p 
r o p o x i d e ( I V) , T T I P � t. * ic9 6 ::_ t. ti � 6 ) , T f' 5 -n -7" f' � V 

-=f--:9Y, Tr-5-i-/r-�V-=f-'9Y, Tr-5-s e c-/r-�V-=f-'9Y, Tr-5-t-
7' r-�V-=f--9 Y�� fflv \6::. t. iJ{-C-� 60

(0159) 
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em 4 ( A-3 ) c::, {i�9 0 {'F�1Jm-c:-� x. 0 r � :,,, Y }v =i :f-Y � 0) l fm-C:- cb 0, r � :,,, 
-{ '_J'::f tJ ;t{ :f-Y � (TT I P) O){t"F;i:\; � m9 o 

(0160] 

ffi 2 0) ��4:� 0) Y Jv =i :f-v � � i'.fJ. m � -i± 0 m� c: L--c tt Y Jv =i - Jvffi tJl-fff * L- < , wu x

/£;,<�,)-}!,,_ .I�,J-}v_ 7°t]J'\,)-}v_ 2-7°tJJ'\,)-}v_ 7'�,J-}v_ 2-7�/ 

-}v� � )=!=jv" 0 -=:_ C: tJl-C:- � 0 o 

(0161] 

'f!J[_t=ffi 2 O)����O) y Jv =i :f-V � 0) y Jv =i -Jvm11�t=, 1J r r; .b., ��4:�, ---;:r �f ,t ... v

TJ .b. BJ: fY7 'Y * � fl9 0:ri-g�{t!lo/JO);fft-=f-� ifil-g L,, ll<m� � B''L'�!ffi�q=r-C:-ffltf9 0 

(0162] 

H 2 o � B'<L"�lffi � $ t:: fll[ < = c: -c:-, em 4 c B) 0) J: -5 t= * c: ffi 2 O)����O) Y Jv =i :f­
V � 0)1J□ 11<5.tMtJl� = 0 o �1''--Cem4 (B) 0)1::J¾!lo/Jfj§}±-c:-em4 (C) O)J:-5t::H#,7J<.-g 
tJl� = 0 0 em 4 ( B) t=m91J□ll<5.tM C: em 4 ( C) t=m9.-g &£ttJl� I)� L, 1:: b 0 = C: 
-c:-, ffi 2 O)����O)�{t!lo/10) �J'JvtJl1::J&: � t10 0 = 0) &fittJlem 4 c D-1 ) BJ: aem 4 

(D-2) O)J:-5t::•-g�{t}?lJO):fftrl 1 OJ::-C:-::t1::b, ;fft-=f-11 00):JRffit::ffi20)�� 
���B'<G"JiitJlIDJJx:� ;;h,00

(0163] 

-f:-0)1&, :fftr 1 1 o � @ijX L-, Y Jv =i -Jv� �1r: �-1±0 0 {'F�1JmO)�i%ffi ,::-:::iv -.-c ti.1&� 

900 

( 0 1 6 4 J 

�B*��O)IDg-c:-�, 0rTJ.b., ffi10)��4:�, ���*BJ:fY7o/*�fl90.-g 
�{t!lo/10):fft-=f-� iEtiWjt�{,$:t::�I.9 0 -mI ,::, ffi 2 O)���� � fl9 0 tJ!,fSj. � f&'.�9 0,WU t= 
-:Jlt'--CmtBJrt0tJl, *§BB)j0)�,J�/i.-=:.t1t=�.N.G�v"o iE��ffl{,$:J::t::, 1) rTJ.b., ffi 1 
O)����, ���*BJ: rY7 'Y * � fl9 0:ri-g�1tlm0):fftr� '2i'<L4iE�r�!lo/J�lii � IDJ&:
L--ct>" i;, iE��ffl«s: c: iE�r�!lo/J�lii � �t=ffi 2 0)��4:�0) Y Jv =i :f-V �m11�t=r� L-,

ffi 2 0)��4:�� fl9 0tJf4�1&'.� L, -C ::t J: 1''-o 

(0165] 

[ffi 3 O){l]!�O){Jill!tfr] 

ffi 3 O){lJt� 1 o 3 ti., 7-J" '>' � 1J :,,, �fm, ufiltEim, �J'Jv-'T';vm � Ii. b 6b c: 9 0 r1�1Eim, � 

O)JJm
--

e::t IDJJx:9 0 = C: tJl-C:- � 0 0 L, 7J'> L-*§BB)j� G Ii., y �';j--. 1/ r) .b.�O)��JG*tllil C: 

7o/-��ffilO)ffl�1010)M�c:&-gL,k�, m�90C:, ���-�iE�m!lo/1�� 
-=f-0):JRJii{f�t::{Jmltfrl-, ffi 3 O){l][t� 1 0 3 �IDJ&:90-=:. c: �B)jt;t,-.t:: L,f;:-_o *f;:-_-=:_O)J:-5 t:: 
G-CIDJJx:�t1kffi30)ffl�l03�fl90C:, �-{Y��ttO)•;;hkiE�m!lo/J�lOOc:
� 0 -=:. c: � B)j G t,-. t:: L, /;:-_ o 

(0166] 

--1:::icO) J: -5 ,::no�� 16£-cffi 3 O)iJt� 1 o 3 � IDJ&:9 0 ;1:�-g, n□�ti., •-g�1tlm0):fft rt= 
ffi 2 0)��4:� � B'<G"t3f4 � f&'.� L, f;:-_ftz t:=fi -5 -=:_ C: tJl-fff * L, 1' '-o �j}t:: t; ffi 2 O)���� 

� B'<G"t3f4 �f&'.� L, /;:-_ftz-C:-::t, 1J□�� fi-5 C: 7 �';j--. Y TJ .b.�O)���*tJl;fft-=f-0):JRffi t::{Jml 
tfr9 0 f;:-_ 6b l." cb 0 0

(0167] 

em 5 BJ: trem 6 � fflv '--C, -=:. O)���*O){Jmltfrt -r'Jvt:=-:::>v ,-cmtB)j9 00 7 � ;t ... V r) .b.� 
O)���*O){Jmlttr:i::-r'Jvti., tB§BmH4t= B'*t10 1J r r; .b. c: ffi 1 O)����O)ltt= J:-:) -c
��JV�i: 0 C: fl�J{Ll � ;;h L "'-0 0 -i:--=:. -C:-/:B§e�f40) L i C: ffi 1 0)��4:�J:ttJl 1 . 0 3 *riWJ

, -:::i* 1J 1J rTJ.b.tJl0,,"�"";1:�-gO){Jm1;t;tr2c-r'Jv�, em 5 �ffi1t,-cmtB)j900 -f:-L--cl:B§e�*4
O)L i c:ffi 1 O)����lttJl 1. o 3 J;J-J::, -:::i* 1J 1J rTJ.b.tJl�"";1:�-gO){Jmlttr2t=--rJv�,
em6 �ffl1t'--CfillB)j900 *t;:-.-=:.;;hGO){Jmlttr:i::-r'Jk BJ:-crem 5, em6-c:-ti.ffi 1 O)����

tJl =i 1"\Jv t-, ffi 2 0)��4:�tJlr �:,,,, ���*tJl---;:r '.�i ;r-. v r; .b. -c:-c00 ;1:�-g �f:9Ll ,:: c:-:) -c
mt B)j 9 0 o 

(0168] 
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� 5 c A) ti., ili9BIBC¥40) L i � c o .tt;ni 1 . o 3 *m--cf'F� � tLt::, 1J =r r'J 1>., =i 1 \Jv 
�, ? ::f 5f-v r'J 1>. BJ:: a 7 ,y * � fl9 6 tii'r®ft!fo/J O)fft T 1 1 o O)*® 'j]_ifi§;jO) =c -r'Jv� --c 

db 60 �tj=rO)'py[j:J!.IG 1 1 1 /i., 1) =f-r) ,b. �' =:I )\}V � �' 7 ::f 5( ... V ry ,b. �' 7 '1/ * �' � fl 
9 6 iJj:J!.IG--C db u, =i J\Jv � ® 1J =r r'J 1>. c L i c o o 2) nr±JJx5.t--C db 6 0 =i J\Jv � ® 1J =r
r'J l>. Ii., ��t,5.tl[�O)��tf@ � fl9 6 o

(0169] 

��� ,::, 1J =r r'J 1>., =i J\Jv �, ? ::f.5f- v r'J 1>. BJ:: tF7 ,y * � fl9 6 :rii'r®ft!fo/JO)fftT � 
i'rJJx96l�t 1) =f-r'JJ>.iJi�ft�*jf- Cf'F��t16fftTO)j\--) /'-..tf16-:. �nrmGtL-Cv"6o -:. 
0) � [19 � G -c /i., �Jtfjx 0) � t= 1) =r r'J 1>. i)ifij! 9B 9 6 , ili 9B tt f4 � 1�Er 9 6 � ,:: 1) =r r'J 1>. i)i�'fj.
�/'-..i'fl.tti96, �iJidb6o -rO)f::&9lli9B�*40)L i �Col:t;t::J:t;.rZ-C, 1)::f-r)l>., =1)\}v
�, 7 ::f.5f-V ry l>. BJ:: L17 '1/ * � fl9 6 tii'r®ft!fo/JO)fftT 1 1 0 t:: B t't 6 L i � C o l:t;nr

lj\ � < 1d': 6 t�i'riJi db 6 o 

(0170] 

ili9B�f40) L i � c o .tt;ni 1 . o 3 *m-c, db 6 �, fft T 1 1 o O)*®--c ti., =i )\Jv � ® 1J 
Try ,b. i()'> G 1) Try ,b. i)i1JH52 L, L ®ft =:I J \}v � � 1d': 1) -?91' \ 0 -r O) t:: &) � 5 (A) --Cm9 J:: 
-5 c::, tii'r®ft!fo/JO)fftT 1 1 0 O)*®iJi, ®ft =i J\Jv � ( C o O) � 1 1 4 --C:fl;b;h6 j:� 
i'riJidb 6 0 

(0171] 

®ft:=:IJ\Jv � /i.s.f][�O)��ffl@�fl96o -rO)f::&9, � 5 (A) O)fftT 1 1 0 c'/i., �
�7\,E.f][�O)��ff@�fl96 =:I )\}V � ® 1) T 9 A� fl9 6'11](:f:J!JG 1 1 1 O)J:::t::, :5,f:g�O)� 
�tf@�fl96®ft=:IJ\}v �� 1 1 4 i)i*l,-Cv'>6j:�i'riJidb6o

(0172] 

S:.O)J::-51d':fftT 1 1 o c::, '/Jv3/'Jv��t=J:: 1J =f-'9 /�fl96Ml4�:rez:fl960 � 5 CB 

) Ii., fft T 1 1 o c:: •/Jv3/'Jv� c= J:: 1J =r '9 / � fl9 6 � 1 1 2 � :rez:rl G t::�t,& � m G -c",

60 � 5 (B) O)�W'J--C/i., =f-'9 /�fl96Ji,l l 1 2 /i.=f-'9 /®ft:!fo/J0)3/'Jv--Cdb6t::&9, 

��•11:/i.{J:tlt 'o 

(0173] 

<�t::, =f-'9 /�fl96� 1 1 2 �tJJl:rlGtd�O)fftT 1 1 o �1J□�96o 1J□�*flf:0)*;%DJt:: 
-:)It ,-c /i.f�.izl!_9 6 tJi, t:: � ;;t_ /£®*�1!tl�t:: Bv ,-c 8 0 0 °C--C 2 �Fa91J□� L,, *9£8]0)� 

,&tf--c db 6 iE�it!fo/1 'il'1! 1 o o � f'F� G t:: �*'& � � 5 C c ) c:: m 9 0 n□� c= J:: IJ , =r '9 / � 

fl9 6 � 1 1 2 $0)::f-'9 ✓ /i., fftT 1 1 0 0) pg:i'f� c:: foJiJ"-:) -C1J.tlf�9 6 o �B�t::, iJj:� 1 1 

1 ,:: '2r' * tLt:: 7 ::f.5f-V ry i>. � 7 '1/ * /i.fftT 1 1 O O)*® t::1Jillftfr9 6 o
( 0 1 7 4 J 

J:::.izl!_O) J:: -5 c::fftT 1 1 o O)*® c= ii.5.tl[�O) ®ft =i J\Jv � tJi;(¥t£9 6 0 * t::®ft? :�i 5f-v

ry i>. ti� t, < s.f][�O)��tf@ � fl9 6 o -rO) t::&9, 7 -7'5(-V ry i>. li.fftT 1 1 0 0) pgff� J:: 
IJ ti, fftT 1 1 o O)*® c::®ft 7 -7'5f-V r; i>. � G-C1¥tt9 6 :1JtJi�JE--C db 6 � ;ftfJJW � t16 

o -:. ;htJi1J□� G t::�t= 7 -7'5f-V r; i>. tJifft T 1 1 o O)*® t::-Omftfr9 6:E_IEB--C db 6 � � ;t_ G tL 
60 

(0175] 

� G c:: tti9B:ttl4t:: '2r' * t16 7 ,y *iJi, 7 :�l;t ... V r'J i>. 0)1Jmitfr � IIJJ:Bt9 6 � � ;t_ G t16 o 

(0176] 

7 '1/ *ii.®* �l:t;.rZ -Cffl��'t-1BriJi�v 'o J::-:) -C, ®ft 7 -7'5(-V r) i>.O) J:: -5 1d':�JE1d':fti'r 
fm t:: B It" -C ti, 7 '1/ * � ;J□ ?t_ 6 S:. � t:: J:: 1), ffl?ifj'O),f}mi I) i)i1_:. t,, 7 ,7'5(-V ry i>. � ®* � 0) 
�i'r� ��&9 6 �i'ltJ!U� t16o -rO)f::&9, ®ft? -7'5f-V r; 1>. $0)®*nr7 ,y * � i][� � t16 
-:. � t:: J:: IJ , ul[� L, t:: 7 '1/ *O) nil ill,:: B v "-c 7 -7'5(-V ry l>. tJi:f$llJ G-?9 < 1d': 6 � i'ltJ!U � ;h 
60 

(0177] 

*t::, 1�i'r!fo/JO)i!i.t,¢.eni�T96m�n"Gtifil2BJ1--c�60 ®ft7�t5r ... vr;1>. ei!1.t,¢.e2 s 5 2
CC) � 7 '1/ ft IJ =f- ry l>. Ci!i.t,¢.C 8 4 8 °C) � �B�t::1J□ ;t_ 6 �, ®ft 7 -7'5(-V ry l>. O)ijffi,¢.CiJiT
tJi 6 o 1!1!,¢.CiJiTtJi 6-:. � t:: J:: IJ, 1J□�B�t:: 7 �l 5( ... V ry l>. O):f$lf]tJi G-?9 < 1d': IJ, 7 -7·5r ... V
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i) A O){Fm[,t)r;:oi�-:. t) '?9 < � Q �ti� ,�J:::i tiQ o 

(0178] 

:m:*il¥�H=ffi 3 O))JJ:t!!JG 1 o 3 i:t, s,tg�O)*a�tl@�fl9Q, ®1t=i1\Jv r- �®1t?:::i-t--v 
i) .bO)ufili�H;f,: � � Q o * t:.®1t =i J\Jv r- � ®1t? �f,t--V r'J A::bifl9 Q ®*O)�i'f�l:i 7 ·;; * 
-CIH�� ti-ci.,,Q �� 5z GtiQo 

(0179] 

tJtffilGt:.7'.)Z :,;1:t, �i'f�1:t=i1\Jv t-® 1J 71:JA0):11\Jv t--lf-1 t- t=1H�G, �i'f�/:i7'.)Z:,; 

® lJ 79 A� �Qo no�H!tO)ffi 2 O)iJ:t!!JG 1 0 2 /:i, s,i:g�0)*5�ffl@�fl9 Q 7'.>< /'® 1)

79-A�fl9Qo 

( 0 1 8 0] 

no�f!tO)ffi 1 0))1}'[:f:J!JG 1 0 1 /:i, �;f:R:s,i:g�O)*a�tl@ � fl9 Q =i J\}v r- ® lJ 7 r) A� fl9 
Qo 

(0181] 

i)U,:, � 6 �ffiv"'-C/:tl3BJJlOf40)L i � C o.ft;:or 1. 0 3 J;j_J::O):f:�Ert,:-::J1.,,-cmlBJl9Qo � 
6 (A) /:i, ttl3B�'¥40) L i � C o .ft;:or 1 . 0 3 J;J_J:: ""Cf'F!t � tit:., 1) 7 r) A, =i J\Jv r­
, 7 �f,t-V r) AB J: tf 7 'Y * � fl9 Q fJlEr®1t!f&JO)lffft---r 1 2 0 0)*00ili{%'0)=f:-=f'Jv�-C 210 
Qo �g::rO))JJ[;l:J!JGl 2 1 /:i, l)7r).b�, ::IJ\Jvr-�, ?tf,t-Vr)A�, 7'Y*�' �fl9 

Q )lJ!:i:Exc' 210 Q 0 

(0182] 

�6 CA) O)lff_v:---r1 201:t+5tt= 1J7r'JA�fl9Qf:.N), 1J7r'JA, =11\Jvr-, ?tf5r--.v 

r) AB J: tf 7 ·;; * � fl9 Q tiEr®1t!f&JO)lffft---r 1 2 0 � 'XJtfflG9 Q ��t= 1) 7 r) A ;:oilff_v:---r 1 2
0 ;:b'> G Nitlfil L, -C ti , 1) 7 r) A ;:oi;ff_v: ---r 1 2 0 pg {f� ;:b'> G * 00 t= tlt ffil L, -C Ml b ti Q t:. 61), * 00 t=
®1t =i J\Jv r- Jil::biMJJx: �tit=<" 'o 

( 0 1 8 3] 

� 6 ( B) l:i, � 6 (A) O)lffft---r 1 2 0 t=, ',/'}v3/'}vmt= J: IJ 7 '.><:,; � fl9 Q � 1 2 2 � 

1BH'I L, t:.;f:R:l� � m L, -c i.,, Q o � 6 ( B) O)�W,J-c /:i, 7 '.>< :,; � fl9 Q � 1 2 2 /:i 7 '.>< :,;® 

1r:!f&JO) Jr'Jv-C 210 Q /;:_&), *a�'t-1/:i{fi;i., 'o 

( 0 1 8 4] 

� 6 ( C) l:i, � 6 ( B) 0)7 '.><:,; � fl9 Q )ii 1 2 2 �1BHI L, t;:.f!tO)lffft--r 1 2 0 �, no� 
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{t!f&Jfft--F1,){5t�� G --CG* -5, fiii®{t�?JJfft--Fg=r 0) 1) =f-r) Ac: ffi 1 O)��fil�O)��J?Ji�i){ 
{�--C�v', �O)JS-t-,hi){J06o

(0 2 1 8] 
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*�J'.n!!O)Ml�-Cli., J;Jt,i:'.ilfil.m'. � 8 O O °C � G--C 2 B�Fs9{�t�9 Q::. � � L,, �ilfil.li. 2 O O °C
/ h, ilrz:���O)ffit'iUi. 1 0 L / m i n � 9 Q o 

(0 2 1 9J 

A T'Y 7' l 5 O)JJ□®t= J: -:J"C, 1) -=f-17 £\ �ffi 1 O)�:f$��0)�i:'dfi{t!f&J �, -z-O)J::t=:rBltl 
�nkffi20)�:f$��0)-�!f&j#����V��Qo J*IJffilO)ffl�lOl�ffi20)ffl 
t.ilJGl O 2iJ�����V��Qo 

(0220] 

* t::..A T '1/ 7' 1 5 0)1J□®t= J: -:J --C, 1) -=f-17 £\ � ffi 1 O)�:f$��0)�ErR{t!f&JfftTO) IAJ!f�t=
'1film L, --C v \f::..!lf!ru.n*iJ�*ffi t=fJm!tE L, --C '1fili1L J * 1) {Jmlffr L,, !lf!ru.n*O){t:Er!f&J � � 1),
ffi 3 O){JJ!t.ilJG 1 o 3 � ITTJJ>G9 Q o ::. 0) � � !lf!ru.n*O){t:Er!f&J Ii., ffi 2 O){JJ!� 1 o 2 tr-.. G AT
tJ It::�� V-v JvJJ½:R9 Q O J * I) ffi 2 O){J]i;l:.ilJG 1 0 2 � ffi 3 O){J]i;l:.ilJG 1 0 3 iii}-��� V �
�Qo 

( 0 2 2 1 J 

ffi 2 O){JJ!;l:.ilJG 1 0 2 BJ: LYffi 3 O){J]it.ilJG 1 0 3 O)��O)ifr:!roJiiiffi��� L,, ffi 1 O){J]it.ilJG 1 0 1 
� �JE L, t::..�Er� �9 Q t::..ob, iE�t�!f&J� 1 0 0 � =i'>zffl?lf!t=fflv \f::..l�t 1fi1J5Z·�t= J:-:) --c 
1-: l5 Q ffi 1 O){JJ!� 1 O 1 O)��ffl:©O)�{t � m�BkJ t=:JfPi!iti-C � Q o * t::.., 1fifflt= J:-:) --Cffi 
1 O){JJ!;l:.ilJG 1 0 1 ii'-'G 1) -=f-17£\iiitRttt::..tR:,J��-:J--C:t, �JEL,t::..�Er��9Q*flj!f�t=J: 

-:) --Cffi 1 O){JJ!� 1 0 1 ii'-' G =i J'\}v � �O)ffi l O)�:f$��V-*ii1lH5?.9 Q 0) � :tfPffiti9 Q::.
� ii1-c � Qo �Gt=, -��� � *f11!£9 Q{l]it.ilJG�, {t"FakJt=�JE L, t::..M-:¥1 � 9 Q::. � ii1-c � 
Qo -z-O)kob, �����ttO)•nk=�-��9Q::.�#-C�Qo 

(0222] 

�B, ffi 1 O){JJ!� 1 0 1 �ffi 2 O)'p]!;l:.ilJG 1 0 2 /i_�!f�iii }- �� �V-CJ0h/iJ: <, ffi 1 O){JJ! 
;l:.ilJG 1 0 1 � ffi 2 O)'p]{� 1 0 2 0)9 /'Z --C iii}-��� Ve' J0 Q 0� Ii.� v \o * t::.., ffi 2 O){JJ!;l:.ilJG 
1 0 2 � ffi 3 O){JJ!t.ilJG 1 0 3 Ii.� !f� iii � � � � V-C J0 n Ii J: < , ffi 2 O){JJ!t.ilJG 1 0 2 � ffi 3 0) 

{1]!� 1 0 3 0)9 /'Z --C iii���� V-C t10 Q 0�/i.� v \o 

(0223] 

*f::.., ffi 3 O){JJ!�ii1�9Q!lf!ru.n*O){t:Er!f&Jii1, R*��9Q;l:�Erli., R*�-@;-t."�l!tl�
-CAT '1/ 7' 1 5 O)jJO® � fi -5 ::. � ii1W * L, v \o R* � -@;-<l"�l!tl� -C1JD®9 Q::. � c', ffi 3
O){JJ!t.ilJG 1 o 3 O)ITTJJ>Giii{Jl* � nQ o 

(0224] 

* t::.., lli.9BJJlPMt=-@;-* ht::.. 7 '1/ *'= J: 1)' !lf!ru.n*O){Jmlffriii{Jl* � nQ 0 

(0225]

:=_O)J: 5 t=, *.9BBJiO)�,Jtf-CJ0QiE�t�!fo/J�0){1:'�7:J1.!-Cli., ffi 2 O)'p]!;l:.ilJG 1 0 2 �ITTJJ>G 
9QJC*��-L,k., m®�fi-5::.�-Cffi30)ffl�l03�ITTJJ>GL,, iE�m!fo/J�lOO 
O)*ffi t= 2 ffflO){JJ!t.ilJG � ITTJJ>G9 Q::. � ii1rutm � � Q o J * tJ Jfi�� G Ii, *!ii!f�t= 2 flO){JJ!
t.ilJG � �tt Q t::..obt= Ii. 2 @J0)1Blt1If�ii1�,�-C J0 Q �::. 6, *.9BBJ10)�,JtJ-c J0 Q iE�t�!f&J
�0)11'�:n1.!ti. 1 @J0)1Blt1If� ( '/Jv1fJvif�) O)if}, c' J: "\t::..ob, 1_:�,11:0) J: "\11'�:n1.! 
-c d0 Q 0 

(0226] 

<AT ,y 7' l 6 : 1�:tP> 

i'JZt=, AT '1/ 7' 1 5 -Ch□® L, t::..fftT�, �iliil*-C?fl:t!J9 Qo �lH�Fs91i.:R < � Q �, � � 
� � V � � itV9 < W * L, v \0 t::.. � 3z_ Ii, {�U�ilfil.m'.ii'-' G �ilfil. * -CO) ��flfil.B�Fs9 Ii., �ilfil. � � 
{j ii'-'t hJ;�J::O)B�Fs9, J!. {;$:Bk] t= Ii. 1 0 �Fs9J;�J:: 5 0 �Fs9J;XF � 9 Q =- � ii1W * L," \0 

(0227] 

<AT'1// 1 7 : @J�x> 
i'JZ t=, ffltP � nt::..fft T � @J!fx9 Q O � Gt=, fft T � ✓_;, Q "\ t= ii" tt Q ::. � ii1W * G" \0 -1:::aa

O)I�-C, ffilO)ffl�lOl, ffi20)ffl�l02BJ:L1ffi30)ffl�l03��9QiE�m 

!fo/J�l00���9Q:=_�#-C�Qo 

(0228] 

*�J'.n!!O)ITT,J Ii., {if!O)�J'.n!!O)ITT,J � J®1r*Jlif}-Erbit--C�J'.n!!9 Q ::. � ii1rutm-c J0 Q o 
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(0229) 

C'%11ffi®Ml� 2) 
;;$:'%11ffi 0) M ,Jc /i., )b 0) '%11ffi 0) M ,Jc mt BJH.,, t:-. iEt-.W fr5!W � 1 0 0 � fl9 6 = {JZ '�W! r:= J=§ v \ 
6 =. c: 0) c � 6 ti

J

4 O),f:9U t::=-=> v \ -C mt B)j 9 6 o ;;$:'%11ffi 0) M ,Jc /i., iE�, ��as J: tf fflMtf5!. 
if< 51--llH,fs: r= BJ.* tL L V \ Q ={JZfflW! � ,WU r= C: ":) -CmtBJi9 Q 0

(0230) 

[iE�] 
iE� ti., iE�13�?JJ�� as J: triEtiw�ffl-tt � fl9 6 0

(0231) 

<iE�13lW��> 
iE�13�3JJ�� Ii., -'J>'l;t. < c: :t iEt-.Wt3lWJ� � fl9 6 o * t:-., iE�fr5!W�� Ii., iEt-.W13lWJ� t::= 
1J□ :z -C, 13�?lJ�*ffi®fBl!m, �fflWJ1rU*f:-./i.J'\-{ Y3l'l;t. c'®{tl!®!W��B'lv --

e:t J:v\o

(0232) 

iE�13�3JJ�C: L-C/i., *®'%11ffi®;fB'Jc'mtBJiL,f:-_iE�13lWJ� 1 O O �J=§v\Q =. C:iJ�C�Q 
0 *®'%11ffi®M'Jc:f1J2BJi L t:-.iEt-.W13lWJ� 1 o o � ffl i. \ 6 =. c: --r:, rWJ�_m --r:-1:r-1 Y Jvtrttt t::=
&ttk=�ffl?if:!c:96=.c:�c:�60

(0233) 

�fflWJ1rU c: L -c /i., �*MJ4, ��tt)¥4, x. /i.�ffl'['tf::t 5 � 'Y Y 7..tt*4� � ffl v \ 6 =. c: iJ� 
c:�60 *f:-., �fflWJ1rUc: L-C■i%1�7\®tt)¥4�J=§v\-C:t J:v\o 13/W��®�_mt::=xc;f-96� 
-�WJ1rU®B""fl_mli., 1 wt %J;JJ:: 1 ow t %PJl'"ibiW* L <, 1 wt %PJJ:: 5 wt %PJ7'"
ib1J: 1JW*Lv\o

(0234) 

�fflWJ1rU t::= J: I), 13�3JJ�� $ t::= ffl�{��O);;'(-.. 'Y � 17 -Y � :fBJj)G9 6 =. c: ib1c: � 6 o �-�,WJ 
Jf!H::= J: 1J, iE�13lW� c' -S L ®ffl�f��®�Ji!g.� i%1:f'f9 6 =. c: ib1c: � 60 13/W�� $ t::=� 
fflWJJf!J � �1J□9 6 =. C: t::= J: 1J, rWJv \ffl�{��'t± � fl9613/W�� � '%�9 6 =. C: i)ic: � 6 

(0235) 

� fflWJ 1rU c: L -c Ii., ,WU :z ti.R �� �fL :J. '/ fJ -;j{ Y -=? -1 Y tJ t::::' -;( � ® A@��fL �*■ 

;%1 'l;t. c' � J=§ v' 6 =. c: i)ic: � 6 o �*■;%( c: L, -C ti., {JU ;z Ii :J. '/ 7 x -;( t: 'Y cf-*�*■;%( 
, �1.i 't± l:: '>' cf-*�*■;%1�0) �*■;%1 � )=§ v \ 6 =. C: i)ic: � 6 o * t:-.�*ji;%1 C: L, -C, jJ 
-;f>'Yj- ,J 7 7-1 J'\-�jJ-;f>'Yj- ,J cf-::i--f'l;t. c'�J=§v\6 =. c: i)ic:� 60 jJ-;f>'Yj- ,J 
T ::i -:1/i., ,WU ;z /i�:f§Jj)G*m'l;t_ c'c:{/p�9 Q =- C: ib1c· � Q O * t:-., �fflWJ1rU C: L,-C' ,WU
;z /ifJ-MY :1'5 'Y Y (Yt cf-v Y 7''5 'Y Y (AB) 'l;t. c') , Y

v

5 7 7-1 � (��) fft-=F
, -:f57x-Y, 75-v-Y'l;t.c'®�*tt*4�fflv\6=.c:ibic:�6o *f:-., {JU;t/i, �- = 
o/��- Y��=�A, �- �'l;t.�0)���*���■;%1, �fflttt5�o/Y7..M*4�� 
J=§ v \ 6 =. C: i)ic: � 6 o

(0236) 

* f:-., �fflWJJf!J C: L-C Y
v 

5 7 x Y {ti'i'�?JJ � J=§v \-C :t J: v \o

(0237)

;f 5 7 x Y {ti'i'!W Ii., rfflV \�ffl'l'tf:: � fl9 6 c: v \ -S &tLt:-. ffl�lf'f't-1 c:, rfflV \*-il!X'l'tf::as J: tf rWJ 
v \�fflBkJ5!Iirn'. � fl9 6 C: v' -5 &t1t:-./Wf11!.lf'f'[',1 C:, � fl9 6 :f:�i'rib1a0 6 o * t:-., -!f 5 7 x Y 
{r:i'r!W /i.�ffiBk]'l;t_:JB� � fl9 Q O ;f 7 7 I./ {ti'r!W /i., �/§9!:f'.l&m®{.l&v \ ffi�� � TIJ1i� C: 9 
Q 0 *f:-., rw:< Lti�ffl'['tf::i)1:=fp1jt(::=rWJv\:f:�i'ri)ia0 IJ, �'-'/;t_v\_mc·m$J: < 13�3JJ��IAJc'�
ffl;";z.. �;JBJj)G96 =. c: ib1c:� 60 T®f:-.tb, Y

v

5 7 x Y{r:i'r!W��fflWJ1rU c: L-CJ=§v\6 =.
c: t= J: u, m!W� c: �fflWJJf!J c: ®�f§9!ffiffl� m* � tt Q =-c: ib1--r: � Q t:-.tbW *Li. \0 ;z.. -;1
v- r 5-1 #JHJ'[� J=§v' Q =. c: C', 13/W�®*ffi�{;,fs:�11":) -C�fflWJ1rUca0 6 Y-'5 7 x Y{t
i'i'!W � fBl!m c: L,-C;JBJj)G9 6 =. c: ib1W * L v 'o * t:-., ffl�Bk]'l;t_:f'J&m � tfiJ!G�"c' � 6 :f:�i'rib1a0 6
t:-.tbW* Lv\o =. =. --r:y··5 7 x Y{ti'i'�?JJ c: L-C,fJU:z/i, y-·5 7 x Y *f:-./i.-=? Jvcf-Y-'5 7 x
Y * t:-./i.R GO �J=§i.,6 =. c: i)ilf'ft::=W* Lv' o =. =. c, R GO /i.{JU:z/i, W£{tY''5 7 x Y
(gr aph en e oxide : GO) ��jcL,-C1�Gt16{ti'r!W�t�9o
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