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I:fX1~~~ ;m7']O~5ITT!ftf; n7']3~1OITT!ftf; q:;:,: l ,p:;:,: 2 ,_ftp+q =4o 
[0035] :ldit:i&ITT 'JifrjiJl~rt:Ha~ITT 1tif1m:l& § /\ Et3 ~=li-;t1G ,J\. Et3 ~ -li-;t1G '+ 
Et3 ~ [9 li-;t1G, /\ Et3 ~l::f - li-;t1G, J\.~~l::f [9 li•;t1Gmz - IC pg~ Et3 ~l::f - li-;t1G o 
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[0039] Jifr5£~,tJL1i:1fU:l& § j;g@fr!I, z.,=wi=E¥ M ,=z.,=wi=E¥ M, - z.,=wi=E¥Ml0j;g = 
Wf=E¥M~ ITT~t~mzg;5r~ o 
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;l:f-, 
1IIL 0 
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~~ZM~~=~~~~~ITT-#~$#. 
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~M,z=w11=~M-=z=w11=~M, -z=w11=~Mlopg=Wf=~M-5f~~$5f~.Jfs:R 
8)j ~tJ!~M~1tiftm7'J~F7-k1i1fUPT~~1t£~i~1WITTfr1itt. 
[0046] 1Jt:i&ITT 'JiJr:t1~F7-k1i1fU~~trStJ!~~wi@~ ,l::f~~wi@~' zni (AN) ,N ,N-= ~ ~z 
@3U~(DMF) '= ~ ~~E)Xl(DMSO) ~2z_t:t11tiftmITTt1rj-:_tm~ ITT-5f~~$5f~ 0 ~~ 'JiJr:t1tJ!~ 
~wi@~1Jt:i&7'J~Wi=~ @~(DMC) ,~wi~ Z@~(EMC) ,~wi=z@~(DEC) ,~wi~pg@~(MPC)l0 
m't@Wi@~f1fj-:_tm ~ ITT-5f~~$5f~, Ji)rj£3:::f~~wi@~1Jt:i&7'J~Wi~ Z@~ (EC) -~wi~ pg@~ 
(PC)l0 y -TP9@~( y -BL)~ ITT-5f~~$5f~ .frJfs:RS)j ~ ,JiJr:t1tJ!~~Wi@~pJ Jt!:-tl7~1t£~ 
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tl(LiBF4) ,~J(Witl(LiClQ4) ,/\IC~$Witl(LiAsFs), --~~~:lWitl(LiCF3SQ3) ,/\ICliWi 
ti (Li2SiFs) SY- (-IC~ ~~:l@1c) ~n~tl (Li TFSI) ,X'Z (IC~:l@1c) ~n~tl (LiFSI) ,=~WiMnWi 
ti ( LiBOB), ~Wi=tcMnWitl ( LiODFB) ~ ITT-5f~~$5f~, :il1Jt:i&7'JLiPFs ,Li TFSI ,LiFSI, 
LiBOB~LiODFB. 
[ 0050] Ji)T;i£~* =• ~~WiJiR ~ jr ITT 13-IC :iri~ ~ JiR ITT 1:&lt 1Jt:i&7'J0mo 1 • L -l ~ 1. Omo 1 • L -l ' 
£ 1Jt:i&7'JO. lmol • L-1~O. 5mol • L-1

• 

[ 0051 J 1Jt:l& ITT , Jfs: R a)j ti 1j¾ ITT~ F 7-k ~ i~ 1W ~ ~ 1§ :c}J ~~ ~ JJQ JfU , JiJr:t1 :c}J ~~ ~ JJQ JfU :l& § nt ~ 
1tiftmlPWiEWi@~~1tiftm ~ ITT-5f~~$5f~; JiJT:i1nt~1tiftm1Jt:i&7'JT =nt ( BDN) lz~f1f j-:_ 
tm ,J::IG=nt(PDN) lz~f1fj-:_tm, 2=nt(HDN) lz~f1fj-:_tm ,m:=nt(PLN) lz~f1fj-:_tm, $ =nt 
( SN) lz~f1f j-:_ tm, zni (AN) lz~f1f j-:_ tm, pg 1m ni (ACN) lz~f1f j-:_ tmlopg ni ( ECN) lz~f1f j-:_ tm 
~ ITT-5f~~$5f~; 
[ 0052 J JiJr:t1 WiEWi@~~1tiftm:l& § ~ WiEWi Z m@~ (ES) lz~f1f j-:_ tm, WiEWipg 1$ @~ (TS) lz~f1J 
j-:_ tm, WiEWi~ Z@~ (DID) lz~f1f j-:_ tm l0~ WiEWipg m@~ (PS) lz~f1f j-:_ tm ~ ITT-5¥~~$ f~ 0 

[0053] £~:i&ITT ,Ji)T;i£:c}J~~~jJQJfLJ:i& § BDN ,PDN ,SN ,AN ,CAN, y -BL,PSl0ES~ ITT-5¥~~$ 
f~ 0 

[0054 J frJiJr:t1~F7-k ~i~1W ~, Jife;i£:c}J~~~1JQ1fLJITT~1JQ]UJt:i&7'JOwt % ~ 1 Owt % , 1Jt:i&7'J 
lwt% ~5wt%. 
[oo55J Jfs:RS}j~tl1j¾-5f~ _tJ1~F7-k~i~1WITTtLl~ 1Jlli. ,~t§~ r WJJJ: 
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[ 0056] *; =l(J~Wiis)¥0~F7-k~{HfU;;fBif '1~ JU ~F7-k ~ m~1W 0 

[0051J fr*i5tl3}j ~ ,JiJr;1~~}fBif1Jt:i&fr*lt1~1tf:r ,ffl~mzt1H1~1t1¥J~m~;iiHr o?JTJi·~ 
·~1~ 1t1Jt:l&Y'Jie~mz~~ 0 

[0058] fr*i5tl3}j ~ 'JiJTJi~F7-k~m~1W1¥J tu~ 7J11'E1tr5~ r WJJJ: 
[oo59J *1t =tci~WiJiR, ~* =tci~WiJiR ~ ~r 1¥J13-lei~~~JiRlO~F7-k~{HfU;;fBif, 1~JU~F7-k~ 
m~1Wo 
[0060] fr*i5tl3}j ~ ,JiJrJi;;fBif1Jt:i&fr*lt1~1tf:r ,ffl~mz-~·~1~1t1¥J~m~;lt!:ff o?JTJi·~ 
·~1~ 1t1Jt:l&Y'Jie~mz~~ 0 

[0061] fr*i5tl3}j ~ ,JiJTJi~F7-k~m~1W1¥JtU~ 7J11~PT~~~~~ r ti;;]Jf;lt!:ff: 
[ 0062 J *1t =tc i~WiJiR, :c}J~~~ 1Jo JfU, ~* =tc i~WiJiR ~ ~r l¥J 13-IC i~~ ~ JiR lo ~F 7-k~iJfU 1fBif , 
1~ JU ~F 7-k ~ m~1W o 
[0063] fr*i5tl3}j ~ ,JiJrJi;;fBif1Jt:i&fr*lt1~1tf:r ,ffl~mz-~·~1~1t1¥J~m~;lt!:ff o?JTJi·~ 
·~1~ 1t1Jt:l&Y'Jie~mz~~ 0 

[0064] fr*i5tl3}j ~ ,JiJTJi~F7-k~m~1W1¥JtU~ 7J11~PT~~~~~ r ti;;]Jf;lt!:ff: 
[ 0065] *; =•i~WiJiR ':c}J~~~ 1Jo1fUlO~F7-k~i1fU;;fBif '1~ JU~F7-k ~ m~1W 0 

[0066] fr*i5tl3}j ~ ,JiJrJi;;fBif1Jt:i&fr*lt1~1tf:r ,ffl~mz-~·~1~1t1¥J~m~;lt!:ff o?JTJi·~ 
·~1~ 1t1Jt:l&Y'Jie~mz~~ 0 

[0067] *i5t8)j~Ji1j¾ T ~5f~t1=tx~1fil ''ELtrSiEfl ,ff:tfl' ~~!Jlo~m~1W '~~ ,Ji)T;i£~fg~ 
1WY'J _t;i1 ~ F 7-k ~ m~1W o 
[ 0068 J fr* l5t aJj ~ , JiJTJiiE fl, :w fllO ~~ !J 1¥15¥~~* 19: ~~fl~~ tU , * ~9i~tt* Jdn 0 ~□ 
1¥1 tl=1JZ~ 1mJiJT ffl 1¥1 iEfl, :wfllO~~ !Jl¥J 5f~~~p PT o 
[oo69J *i5tS)jJiJr:t11¥J iEfl1Jt:l&~~~~□ r7:f1!;lt!:ff tU~: 
[0010J *1t iEfli!d1fJ14, ~~JfU ,fr1iif1fUlo~i1fU;;fBif ~ tU~ iEfli!d1fJ14tiiiftm; 
[0011 J *1t iEflfJ14tiiiftm1HjJ*qlfrAl~~ 1t_t:3f-=tii~ tU~ iEfltJL 
[ 0012 J fr* l5t aJj ~ , JiJTJiiEfl i!d1fJ14 PT 7'J * ~9I~ ~ im ffi 11ffl1¥11f 1PJ 13-tltti§'.~ ~~ ~ 
• 1-ttm, ttf§'.~~-1-ttmmzttf§'.~~WiE1-t tm, 1Jt:i&7'JLiCo02, LiMnxOzx ( x = l, 2) , LiN i 1-xMnx02 
( 0 ~ x< 1) ,LiNixC01-x02( O<x< 1) ,LiFePQ4,MoS2,SnS2,Mo03mzV20s, £ 1Jt:i&7'J13-tlttf§'.~~ 
~~-1-ttmo 
[0013J *i5tS)jJiJr:t11¥J :wfl1Jt:l&~~~~□ r7:f1!;lt!:ff tU~: 
[0074] ~~:wfli!d1fJ14, ~~JfU ,fr1Jif1fUlo~i1fU;;fBif ~ tu~ iEfli!d1fJ14tiiiftm; 
[0015J ~~:wflfJ14tiiiftm11J~;J*qlfrCu~~ 1t_t:3f-=tii~ tU~:wfltJL 
[ 0076] JiJTJi:w fl i!J·~1fJ14 pJ 7'J ~~ti' tlif ~ 'pJ :ti~ lO m~ :ti ~ti ~-=f 1¥1 ti witlfJ 14 'pJ 

:ti~ lO mHi~tl ~ -=f l¥J ~fJ14, PT:ti~ lomHi~tl ~ -=f 1¥1• 1-t t~ -• 1-t t~ -• 1-t irL -• 1-t ti; 
mz PT1i~ lO mHi~tl ~ -=f l¥J tit 0 

[ 0017 J fr _t Ji :w fl i!J ·~1 fJ 14 ~ , 1Jt:i&7'J PT :ti~ lo n5~ :ti~ ti ~ -=f l¥J ~ fJ 14 o JiJTJi ~ fJ 141Jt 
:i&7'J~~mz~Fs1~,£1it:i&7'Ji!J·~1~,~Htt,~~mz~rt~~o 
[ 0018 J fr* l5t aJj ~ , JiJTJiiE fl i!J ·~1 fJ 14 mz :w fl i!J ·~1fJ 14 JiJT Ji l¥J ~ ~ JfU 1Jt:l&7'1 ~ ~ ; JiJT Ji 
IEmmtt~Mmz:wmmtt~M~:t11¥J~ifmPT:l&~ffi=tcz~1Atc~~~•~-•ffl= 
ICZ~(PVDF) --~~m, ,. Et3 ~~~wiE¥@~ ,.[91(Z~,&~;;fBiftm ,mz~rT~;f-1~11¥1 
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• if tm ; JiJT:t£iE 111id1t,t 14mz:w111id1t,t 14 JiJr:t£ ITT 1{rrrn PT :l&N- E¥ ~ P~t rii tM~ ( NMP) , pg@~ , 
Jj(~o 

[0019J fr*')j:_S)j ~, JiJr:t£iE1Jki!J·~i;t,r14, ff:ttlki!J·~i;t,r14, ~ ~ JfU ,fr1Jif1fUlo1i1fUITT; PT* 
m tu ~t1 ~ -=f ~ 1m ITT ,m, m; 0 
[ 0080 J fr* 'jj:_ a)j ~ , JiJT;i£ ~~ ~J rm~ x1 ~ jg~ mt ITT ~ -=f ITT t$ i}J Ji~ 1t£ ~_§JJi: lo x1 ~ jg~)-& Ji~ B! 
Pf P& 45( ~~ jJ lO 1~ 11iHi O JiJr;t£ ~~ ~J 1Jt:i&7'J Jlz ~ tf ti ' • @~ ' • Z, 1$ '. [9 IC Z, 1$ lz ~ tii if ITT :JG 
~~mz~~~o£tt:i&7'J.Z,1mmz•]AJ1m~~ITT$~tt~ffio 
[0081 J *'jj:_S)j x1 JiJT:t£tl=1JZ~ imITT%~JF19:~~fl~~ tLl, PT ~7'111 ~% ,El ffi ~mz7:f% o 
fr*')j:_S)j ~ ,JiJr:t£~1mITT%~!5~*~a~3c~, PTtlHJJ5 § ITTrm~JJTh:i&it~£o 
[0082] *'jj:_ a)j ~ =IC~~WJUt7'J ~ jg~ mtJF~aif11 ffl~F 7-k1i1fu' 1~JU ~F7-k ~jg~),&' i~~F7-k ~ 
mmtmfflrfi=~~M~PT~m~w=~~MITTffi~~~$o 
[0083] ~a 5jt~a)j , *'jj:_ a)j 111j¾ITT tl=1JZ~ 1m ITT tJJJtJB'V~; PT~:iis:256mAh. g -i, *'jj:_ a)j 111j¾ 
ITT ti= 1JZ ~ 1m ITT 5001JZ ft:JJ)[ ~ ITT 1fi11 l::f 1i~ $PT~ :iis:89 % o 
[ 0084] 7'17 Jt!:~ti;;fJ.jg~* 'jj:_ a)j 'r 00 ~a if ~JJTh: 1YLlx1* 'jj:_ a)j 111j¾ITT ~F 7]( ~ jg~)-&lz~ tLl~ 7J 
~~lzfi=~~M:lttff™a)j,*'jj:_S)jITT~~ffi~~~~r~JJTh:~ITT~~o 
[0085] ~JJTh:iJLll ~22 
[oo86J M~JJTh:iJLl 1-22:lttff Ji1ti~ a)j, ~Jl1t~!J~~1tti7 !Ji7'1: ~~IC1tJiR, Jl~rt:Ha~ ITT 
1tif tm lO ~F 7-k1i1fu 11□ A.JU -=f ii ITT -~·~1~ 1t 1i 1? ITT it It! ~:ff P9 , * 1fBif ~ ff fflG ~ 1-'f. 1-& , W ~ 
11fu~ 1t£11fu ( 10°C) ':3tftllt11ili&r iffiA~JE;ITTPFs~1* ,?lJ§fr11fu~60°C&$12h '&m~a}R 
m ~ 1lili ~ ~ 1lili , tt1m ~* ~ * &m3'G ITT IC 1tJiRlz ~ B ~ 1i ·~1~ mt , rt m it~~ 'jj:_ ~* ~ 1i1Tu , w 
iffitt11!~as1tLl1~~trt!ttITT=IC~~WiJiR, ttim~*~m~as11i1fLl(]Aj@~ ::JGJJ(Z,M= 1: 4, v /v), 
~~1~JU ITT s11taso°C~ff-=fii61J\ at, t~; 1~ JU ITT a 5*5} *, it~ r $ o ~a ~~:zzl 7'J~JJTh: iJLl 
1 ~22ITT&$~1tf:lO~a~o 
[0087] 1t 7'J~JJTh:1JLl 1 ~22 '{ij~~JJTh:iJLl:l:?J~ m~ r J1:zzl ic~ITT ~#~~1tf:ITTtiiif:lttff &m' 
Jt!:ff =IC~~WiJiRITTtLl~ollt~r ,Jt!:ff~r~~JJTh:iJLlITTtf1fl', ~~a~fil~JFJFr:zzl ~ o 
[ 0088] ffl ~ -=f 5 ii tt x1 ~ ff T ii 1~ JU ITT If!] 1t * 1T 7)\. tfr ' 11Jfl iA T _± ~ j-:_ p)G tm 7'J =IC~~ wi 
JiR, :3f 3K t±:1 ~trt!&, ~a ~~:zzl o 
[0089] ~~ =IC~~WiJiR1ir~ ~-=f7](~, 1:&&7'Jlmmol/L, ?lJ§1:&~~EPA300 .1 ITT:r&~~Lltii'i:ltt 
1f ~-=f5 il:r&~~Ll7J\.tfr oft~-=f5 iltt~ ,11:7'15 iltt ,1ffflDIONEX0P] ITTICS-30000 
[0090] *ffl~;t§5 ilttx1 &$1** ~ Jl~rt:Ha~ITT1tiftm~ ITT1:&lt:lttff ll~J)lLl~J1j119T & 
mtt,8 oft~;f§5 iltt~ '1f 7'15iltt ,1ffflGL Science0P] ITTTC-1 ( 17'] 1.?::0. 32mm X 30m X ~J 
)Jo. 2511m) , ~ {ij73\.'erf15°C ITT fr11fui1&1'A 40°C3f ~tfr11fu, Jt!:ff ~~LlJE o 
[0091] iffittWiI~100JE113Kt±:!&$1t* ~ mt-=f Wi (/\IC~~witl) ITT1:&lt '1~JEi~mt-=f Wi~w 
~HF'~~ 83 _t;i1F-ID=] ~ -=f 1:&lt ~ ~ _t;t£mt-=f wi ITT 1:&lt rm 1~ JU ITT JLl~1:&Lt 1t 7']F-ID=] ~ -=f 1:&lt 0 
tu ffl ~-=f5 ii;;!, wiI~100JE11x1 &$1-&Jtt1T7J\.1fr 'Jt!:ff F-ID=] ~ -=f1:&&ITT 7J\.1fr O pJ ~ {§~ITT IE 
;{iITTr~~7']1.0Xl0-2mol. kg-lo 
[ 0092 J tum 31 P-NMRlo 19F-NMRx1 ~ JJTh: 1Yu s tu ~1~ JU ITT =IC~~ wiJiR:ltt ff 7)\. 1tr , NMR~ ~ :m:1~ 
DMS07'J1i1fU, ~ TMS7'J~i'i:lttff o~a~~Dr: 
[0093] 19F-NMR ( 400MHz; m1~]AJ@~1i1-&): 
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[0094 J -84. 54ppm( X'Zilil, 7J\.JJIJ7']-83. 33ppm;f0-85. 75ppm, l/lif11flf7'J968Hz); 

[0095] 31P-NMR ( 202. 61MHz; m1~1AJ@ir!l~{H-&): 
[0096] -18. OOppm ( - ilil, 7J\. JJIJ 7')-12. 30ppm, -18. OOppm;f0-23. 71 ppm; f~'2lffi tf 7'1 
1155Hz)o 

[0097] llt~r 'jffijj:_t;t1NMR;fo_t;t1~;t§5 iltt11JfliA T ~Or ~a~: 83 T 7f-fffr1ffi'.Wl JEY'J* § 

r r_1 itj-:_fflG ITT ;,J rtm ~ 2z±3: ®;,J rtm ~ ~r ITT j-:_fflGtm ITT rnl, l!I llt*ti~rn tB ~ ~ 0 

[oo9sJ :zz1 ~JJTh:1Yu1 ~22ITT&m~1tt:to~a~ 
[0099] 

[0100] 

9 

}JrlA..~lt 

g/mol 

~ 
1t. 
Eif: 

/mol 

J1L J1L 
~lfu. at 1..Px.. 
;i_ faJ 4h 

/h 

f-

% 
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[0101] 

400 

z.,, 
-~ 

_ f 400 

ijJ - 400 

fM 

8/251Jr 

1.1 

1.1 99.1 

357.3/2.2 1.1 60 

260.2/1.1 1.1 

-~ 
-tf ~1mi1 

400 _ft.:J:;t 227.8/0.73 60 12 »4~ 90.8 99.4 
4!. 

ijJ -

fM_ 

,, -
W:.;.;;.._ 

~­
fM 

400 

400 
/'-~£-J~ Im 

41.ft_:J:,t 

163.1/0.55 1.1 

244.7/1.1 1.1 

436.2/0.55 1.1 

654.3/1.1 1.1 
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400 

400 

:= f!R~£. 'f 
400 £,J,T- ::: Jj:~ 

:J:;t 

iffif - 400 

'fM 

400 

1.1 60 12 

1.1 60 12 

60 

163.1/0.55 1.1 60 12 

z_,,1~ 
4f. 

- #l. 

9/251Jr 

z_,,t-~ 94.l 97.8 

4* 

95.3 99.8 

- #l. 
163.1/0.55 1.1 60 12 E_,,3lf~ 96.1 99.9 

4f 

436.2/0.55 

_::::.~ 

60 12 z_,,t-i$:_ 93.9 

4:£-

357.3/2.2 1.1 60 12 85.0 98,2 

163.1/0.55 60 12 86.0 

[0102J EE _t;i£:zz1JiJTJFta ~ PT ~o, a{tJ=l:l~RS)j l¥J =l(J~WJUtl¥JtLl~ 7:ff11¥J~JJTh:iJU1 ~22 

~ , PT ~ iffitt a ilfu lO ~1tf: r :ltt ff b~ t1*11 at fa] l¥J &m , J=l:HiC 1tJiR ,.tf'ij' JE ta~ 1tif tm lO n IC 1t ~~ 
7'1 ~14, ~ ~F ,m, ~ 1¥1 §1410:¥1~ JLl ~ irt!lt l¥J =tc ~~WiJiR o 
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[0103J ~JJTh:1Yu23~204~2zb~t11Yu1 ~7 

[0104J ~m~1-&ITTtLl~ 
[0105] fr1il~lL( ~~1f ~t5U. 3L) ITTSUS316LtLl*lt! ~:ff ITT _ffiE-=f _t~~~~ ,JlaU~it ,ffjJit 
lo~~~~, 1tT'J&fZ~-'i'.0*1ti~&fZ~-'i'.JE73\.-=fiiJ§, JJ)[AfLlJE1i~Fi!d1~1t(ffl~ ,it~, 
~~ ~) ITT-¥~ ffi ~ , rPJ &fl tt ~]'[ ~ J]Q A=«~~ wi~, ~F 7-k1i1fu lO J}J ~~ ~ J]Q JfLl , W JJ)[A ffl 
T ~i jJ 1'9t 1¥ :ff ITT 1'9t 1¥-=f ' fr i~ ~ ~ r _ffi[ _t _ffiE -=f **It! ' *iHI ~ 1i jg~ 0 * 2 JiJrii:Jx ITT ~Ji)r We tLl 
ITT ~m~1WWc1f o 

[0106J :zz2 13-=«~~wi~~F7-k~m~1WWc1f 
[0107] 

$..MiR 
3 

itMiR 
6 

itMiR 
7 

$..MiR 
8 

itMiR 
9 

itMiR 
10 

itMiR 
1 

12 

[0108] 

Li 

Li 

Li 

Li 

Li 

Li 

Li 

Li 

Li 

Li 

Li 

Li 

1 

1 

1 

1 

1 

1.5 

2.0 

2.5 

1 

0.9 LiPF6 

0.8 LiPF6 

0.7 LiPF6 

DME 

DD!\1E 

TDME 

DME:DDME 

DME:DDME 

DME:DDME 

DME:DDME 

DME:PC 

0.1 DME:PC 

0.2 DME:PC 

0.3 DME:PC 

12 

1 

1 

1 

1:1 

1:1:1 

1:1 

1:1 

1:1 

9:1 

9: 1 

9: 1 

9:1 

*~~jJo 

1J 
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itMi{l 
14 

15 
itMi{l 

16 
itMi{l 

17 
itMi{l 

8 
itMi{l 

19 

20 
t.M~ 

21 
t.M~ 

22 
~Mi{l 

23 
itMi{l 

24 

Li 

Li 

Li 

Li 

Li 

Li 

Li 

Li 

Li 

Li 

Li 

0.9 LiFSI 0. l 

l 

l 

0.9 LiFSI 0.1 

0.9 LiFSI 0.1 

0.9 LiFSI 0.1 

0.9 LiFSI 0.1 

l 

1.5 

2.5 

l 

25 
Li 1.5 

itMi{l 
26 

Li 

[0109] ~i:zz2 13-=l(J~WJHk~F7-k~m~1WWc1f 
[0110] 

13 

11/25 1Jr 

DME:PC 9:1 

DME:EC 2:1 

DME:EC 1:1 

DME:EC 9:1 

DME:EC 4:1 

DME:EC 2:1 

DME:EC 1:1 

DME:AN 

DME:AN 

DME:AN 

DME:DMSO 4:1 

DME:DMSO 4:1 

DME:DMSO 4:1 
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it~ 
~27 

it~ 
~29 

[ 0111] 

Li 

Li 

Li 

0.9 LiPF6 

0.9 LiTFSI 

0.9 LiFSI 

5:tz 
If. 

/mol 

0.1 

0.1 

0.1 

14 

12/25 1Jr 

% 

DME:AN 2:1 

DME:AN 

DME:AN 2: 1 
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itit 
xl 30 

Li 0.9 LiBOB 0.1 DME:AN 2: 1 

Li 0.5 LiPF6 0.5 DME:DDME:TDME 1:1:1 

itW? 
xl 33 

M­
xl 35 

itM­
xl 36 

>Tl 38 

itM­
~39 

itM­
xl 41 

42 

Li 

Li 

Li 

Li 

Li 

Li 

Li 

Li 

Li 

Li 

Li 

itf Na 
~43 

xl44 
K 

0.9 LiPF6 0.1 

0.9 LiBOB 0.1 

0.9 LiODFB 0.1 

1 

1 

l 

1 

1 

1 

1 

1 

1 LiPF6 0.1 

1 LiPF6 0.1 

~45 
Ca 1 LiPF6 0.1 

itM­
xlB 

[0112] 

LiPF6 1 

LiPF6 1.2 

6 

DME:DDME 1: 1 

DME:DDME 1:1 
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1 EC:EMC 3:7 

~E 
1.2 EC:EMC 3:7 

[0113J =1JZ~ ifilITT tLl1tl:5tii~ 
[0114] ={J\~ )fill ITT tLl1tl:5tii~ 
[0115] iEtlkl ITT tLl1t: frN-Et3 ~P~trii;t1G@~1inu ~ 1fBif9O % ITT 1t T'JiEtlki!Jtl:tm ~ ITT tttwitt 
( LiCoO2) ,5 % ITT 1f T'J~ ~fJ14ITT Z,~~l05 % 1f T'Jfr1iif1fLlITT~1ffiel(Z,1$ ( PVdF), Jf tLlfflG#it 
14 o i~1~ lLl ITT #it141* :1ff fr JJ Lt 1511m ITT t§ rs W3 00 , :ff-=f ii , ffl ff tLl tJlff M fflG JJ Lt T'J 8O11m , W i~ 
~-t:JJ fflGJl~ JJ/E 100mm, * 1 OOmmJ;:;J\ ITT i!Jtt tm ~ fil lo JJ/E 3OmmITT :5K 1* ;1ff $73\. ITT%~, 1t T'J iEtlk o 
[0116J :w111 ITTtLl1t = fr9815Jl_m;Am~ ~~*Ks-44~~1JQ1OO15J1_m; 1tT'Jt~tft11fLlITT'f.t 
Et3 ~ H ti~ ti!3 ITT 7-k ti: 7J\. I~ 1-& ( 'f.!t. Et3 ~ H ti~ ti!3 ITT 1:& Lt T'J 1 % ) , 215JI_ m; 1t T'J fr1i if JfLl ITT ~ Z, 
m-T =m1t~2ITT7-ktl:7J\.1f~1W ( ~Z,1$-T =m1t~2ITT1:&&7'J5O%), ffl73\.1f~:ff:ltt1i1fBif, tLl 
fflG #it14 o i~1~ lLl ITT #it141* :1ff fr JJ Lt 1011m ITT 'wtJ rs W3 00 , :ff-=f ii , ffl ff tLl tJlff M fflG JJ &T'J 7511m , 
Wi~~ -t:JJ fflGJl~ JJ/E 104mm, * 104mm::f;:;J\ ITT i!JtHm ~ fil lo JJ/E 3OmmITT :5K:1*:1ff $ 7J\.ITT %~, 1t T'J 
ffttlko 
[0111J =1JZ~ifill ITTtii~: i~ iEtlklPffttlkl:5~Z,1mtLlITT ~~tJz~!EQ_m~~~~ 1fiEtlkl:5fft 
tlk7f-11JitltE!l, tLlfflG ~tlk1t o1liE1lklPfft1lkITTilirn-=f ft tB ~r$:1:i!!~fr~ ifilffii ~ o rtJ§, rPJ ~ ~ 
i1A5mLJ§3£ITT ~t~1-&J§, :lttlrWPtifflG~, tLl~ 18650~~ ~~ ifil, i~~1tT'J=1JZ~ )fill o 
[011 sJ =1JZ~ ifil2ITT tLl1tl:5tii~ 
[0119] ~* T 1ifflil'fltttwitt ( Li Ni 113Mn113Co113O2) *1~~tttwitt1f T'JiEtlki!Jtl:tm ~ 'Jfi~ 
JE ~~ff i&AET'J4. 3ov~ ~r, 1:5 = 1JZ ~ 1fil 1 ~ 1¥ :ti!! tHt ~ 1fil, i~~1t T'J = 1JZ ~ 1fil2 o 
[0120J =1JZ~ ifil3ITT tLl1tl:5tii~ 
[0121 J ~* T 1f ffl~~~Witt ( LiFePO4) *1~~tttWitt1f T'JiEtlki!Jtl:tm~, Jfi~fE~ ~ff i& 
A£7']4. 2ov~ ~r, 1:5 = 1JZ ~ 1fil 1 ~ 1¥:l:i!! tHt ~ 1fil, i~~1t T'J = 1JZ ~ 1fil3 o 
[0122J =1JZ~ ifil4ITT tLl1tl:5tii~ 
[0123] 1lffl1t T'J~F~fJ14ITT73. 215J1__m; lil08. 115Jl_m;ITT 'wt]' ~,&12. 215Jl_m;Am~ ~ 
~*( timcal 0J§'J tLl~ITTlffi rfb ~ "KS-6" HtT'Jffttlki!Jtl:tm~, fr~~~1JQ13-~1215J1__m;ITT~ 
1ffial(Z, 1$ (poly ( viny lidene fluoride) : r00fifjl~T'J "PVDF" ) ITTN-Et3 ~P~trii;t1G@~1i1-&54. 2 
15J1__m;' ~,&N-Et3 ~P~trii;t1G@~5O{5J1__m;' ffl73\.1f~:ff:ltt1i1fBif' tLlfflG#itf4 0 i~1~JLl ITT#Jtf]j.:l:?J >} 
:l:i!! 1*:1ff fr 1t T'J in tlk~ ~ 1tITT JJ Lt l 811mITT 'wtJ rs _t, § rt-=tiiJ§, ~ttfr85°C r ~ff-=fii241J\ 
at o rtJ§JJQff 111~~11* &T'Jl. 5g • cm-3 ft:ti, 1rfl fffflGH 1:f:T'J 12. 5mmITT ~ :ffi:~, tLlfflGffttlk ( tit 
if ~:w 11) , ~* il:tz~r , 1:5 = 1JZ ~ 1fil 1 ~ 1¥ :ti!! tHt ~ 1fil , i~~1t T'J = 1JZ ~ 1fil 4 o 
[0124 J =1JZ~ ifil5ITT tLl1tl:5tii~ 
[0125] frN-Et3 ~P~trii;t1G@~1i1fu ~ 1fBif9O15J1_m;:w1lki!Jtttm ~ ( Li4;3Tis;3Q4) '5 % ITT 1t T'J 
~ ~ fJ14 ITT Z, ~~lo 5 % 1t T'J fr1i if JfLl ITT~ 1ffiale Z, 1m ( PVDF) , tLl fflG#it14 o i~1~ JLl ITT #itf41* :1ff fr 
JJ tt1O11mITT ffM'wtlrs ITT~ 00 _t, :ff-=fii, fflff tLl1JlfffilfflGJJ &7'J9O11m, Wi~~ tJJfflGJl~JJ/E 
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104mm, *104mmJ;:;H¥Jir§-tlJ?JJ ~fillPJJ/E30mmi¥J :5K:1*:tlfl'fj)73\.1¥17l~~, 1f 7'Jfft1Jk, ~*.tltz~r, 1=J 

= tx ~ ifil 1 ~ 1¥:l:i!! tLl1t ~ ifil, *1t~1t 7'J = tx ~ ifil5 o 
[0126] ={J\~ ¥fil61¥J tLl1t1=Jtii~ 
[0121] ~* T 1f JtH!'flttt"Wta~ ( Li 1. 2N i 11sMn11sC04;s02) *1~~ttiWta~1t Y'JiE1Jkir§-tlJ?JJ ~, 3f 
~~ft~ ~ff i&AE7'J4. 8V O ~*.tltz~r '1=j ={J\~ ¥fill~ 1¥:l:i!!tHt~ ¥fil '~~~1t7'J={J\~ ¥fil6 0 

[ 01 28 J = 1JZ ~ ifil 71¥1 tHt 1=J tii~ 
[0129J ~* T 11JtH!'flttt"Wta~ (Li1.2Ni11sMn11sC04;s02)*1~~ttt"Wta~1f 7'JiE1Jkir§-tlJ?JJ~, 3f 
~~ft~~ ff i&AE7'J3. 45V O ~* .tltz~r '1=j = {J\ ~ ¥fil5 ~ 1¥:l:i!! tHt ~ ¥fil '~~~1t 7'J = {J\ ~ ¥fil 7 0 

[0130J ~JJTh:1Yu23~204~2zb~t11Yu1 ~7 
[0131 J 1t Y'J~JJTh:1Yu23~204~2z b~t11Ju 1 ~7, x,t{ij~~JJTh:iJU/b~t11Juij)~ ~~t~2-*3JiJTJF 
1¥1 ~~~~1tt: ( ~m~11}Uo=1JZ ~ ifil1¥J 5¥~~) 1¥Jtiiif;iiHr~~~, * Mr® JiJr:t11¥Jtf1fl':r_mJt!:fftf 
1il'o~~a~filJFr*3~ o 
[0132J =1JZ~ifil1¥Jtf1fl' 
[0133J =1JZ~ ifili¥1tf1fl'~x14ij~~ ifilaroo1¥J ~1tf:r Jt!:fftf1fl' o 
[ 0134] = {J\ ~ ¥fil 1 i¥J i,f1fl' 
[0135] 1fi11l::f1i~$ 
[0136J tJJ1JiftJJ)[~ = a2s 0cr mo. 2c1¥JtgAE~¥JiH![AE~ffft~ ttft~~4. 3v m, ~o. 2c 
1¥1 ,~g AE ~ ¥fitJJ)[ ~ ~ 3 . O Vo ~~ ~ :ltt ff 5 ~ 1fi11 l::f 11 ~ ¥filli AE o ~~ .tlt at i¥J ffi 5 ~1fi11 l::f i¥J JJ)[ ~ ~; 1t 
7'JtJJ1Ji~; o rm Jl, ~~ 11J\StJJ)[~llnAE~ ;1¥] ~ ¥1it{i 1f 7'11Co 
[0137] 1fi11l::f 1:i\~~: X'J~JJTh: T tJJ1JiftJJ)[~ 1¥1 ~ ¥fil' ft60°C r :lttff 500~1mr 1¥11,ll::f: ~ 1Ci¥J 
,~gAE ~ ¥1iE'~gAE ~ ff ft~~ 4. 3V J§ 'w ~ 1 Ci¥] ts AE ~ ¥fitJJ)[~ ~3. OVl¥J ft]J)[ ~ 0 ~~ .tltat i¥J ffi500 
~ffi~tt~~;fflx,tfffil~ffi~tt~~;l¥]~~~7'Jffi~~~$o 
[0138] ={J\~¥fil21¥Ji,f1fl' 
[0139 J x1 =1JZ~ ¥fill 1¥Ji,f1fl'~ ;t§~ i¥J :r,m § ~ 1¥:1:i!!Jt!:ffi,f1fl' o 
[0140] ={J\~¥fil31¥Ji,f1fl' 
[0141 J ~* T~~~1:i\~~~ i¥Jft~ ~ff 83 4. 3V~7'J4. 2V, jf~~JJ)[~ ~ff 83 3. OV~7'J2. 5V~ 
~ r , x1 = 1JZ ~ ¥fil 11¥1 isiz 1* ~ t§ ~ 1¥1 :r_m § ~ 1¥ :ti!!Jt!: 1r isiz 1* 0 

[0142] ={J\~¥fil41¥Ji,f1fl' 
[0143] ~* T~~~1:i\~~~ i¥JJJ)[~ ~ff 83 3. OV~7'J2. 5V~~r, x1 =1JZ~¥fill 1¥Ji,f1fl'~ ;t§~ i¥J 
:r,m § ~ 1¥:1:i!!Jt!:ffi,f1fl' 0 

[0144] ={J\~ ¥fil51¥Ji,f1fl' 
[0145] ~* T ~~~1:i\~~~ i¥Jft~ ~ff 83 4. 3V~7'J2. 7V, jf~~JJ)[~ ~ff 83 3. OV~Y'Jl. 9V~ 
~ r , x1 = 1JZ ~ ¥fil 11¥1 isiz 1* ~ t§ ~ 1¥1 :r_m § ~ 1¥ :ti!!Jt!: 1r isiz 1* 0 

[0146] =1JZ~¥fil61¥Ji,f1fl' 
[0147] ~* T~~~1:i\~~~ i¥Jft~ ~ff 83 4. 3V~7'J4. 8V, jf~~JJ)[~ ~ff 83 3. OV~Y'Jl V~~r, 
x1 = {J\ ~ ¥fil 1 i¥J i,f 1fl' ~ ;t§ ~ 1¥1 :r,m § ~ 1¥ :l:i!!:ltt 1T i,f 1fl' 0 

[0148] ={J\~¥fil71¥Jtf1fl' 
[0149] ~* T~~~1:i\~~~ i¥Jft~ ~ff 834. 3V~7'J3. 45V, Jf~~JJ)[~ ~ff 83 3. OV~Y'JO. 5V~ 
~ r , x1 = 1JZ ~ ¥fil 11¥1 isiz 1* ~ t§ ~ 1¥1 :r_m § ~ 1¥ :ti!!Jt!: 1r isiz 1* 0 
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[0150J *3 =1JZ~JmITTt!:~~~~~JE 
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[0153] *3[ ~t] 

[0154] 
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[0165] *3[ ~t] 

[0166] 

22 

iJJ JJUt$- i / 
mAh.g·1 

166 

166 

166 

166 

165 

165 

167 

167 

167 

167 

167 

167 

167 

167 

167 

166 

167 

167 

167 

167 

167 

20/25 1Jr 

59 

60 

58 

58 

61 

60 

63 

61 

62 

63 

61 

64 

60 

61 

60 

59 

66 

65 

58 

57 

59 

Zhuhai CosMX Battery Co. - EX1005 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2026-00402 - Page 22 of 27



CN 105428720 A 

[0167] 

[0168] *3[~i] 

[0169] 

23 

iJJJ!~Jt$-i:/ 
mAh.g-1 

155 

155 

156 

156 

155 

155 

155 

155 

155 

155 

155 

155 

155 

155 

155 

155 

155 

155 

155 

155 

155 

21/25 1Jr 

59 

60 

58 

58 

61 

62 

68 

60 

61 

63 

61 

64 

60 

61 

65 

66 

64 

65 

64 

63 

65 

Zhuhai CosMX Battery Co. - EX1005 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2026-00402 - Page 23 of 27



CN 105428720 A 

[0170] 

[0171] :zz3[ ~t] 

[ 0172] 

24 

:fll JJJ }__, $. i: I 
mAh.g"1 

161 

161 

161 

161 

161 

162 

161 

161 

161 

161 

161 

161 

161 

161 

160 

159 

160 

161 

161 

160 

162 

22/25 1Jr 

83 

80 

88 

88 

80 

82 

88 

80 

81 

83 

87 

84 

85 

87 

82 

81 

84 

85 

84 

82 

73 

Zhuhai CosMX Battery Co. - EX1005 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2026-00402 - Page 24 of 27



CN 105428720 A 

[0173] 

[0174] *3[~i] 

[0175] 

25 

fJJ JtJJ Jt $--1: I 
mAh.t1 

255 

255 

255 

255 

255 

255 

256 

256 

256 

256 

255 

255 

255 

255 

255 

256 

255 

255 

255 

255 

255 

23/25 1Jr 

65 

66 

68 

77 

72 

71 

75 

70 

74 

73 

69 

74 

75 

77 

72 

71 

74 

75 

73 

73 

67 

Zhuhai CosMX Battery Co. - EX1005 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2026-00402 - Page 25 of 27



CN 105428720 A 
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[ 01 1 s J ~ )tj , ~~ ~ JJTh: iJU 2 3 ~ ~ JJTh: iJU 301:5 b~ t11Ju 1 ;t§ b~ t1 , 11 J=l:l~ R l3}j ITT~ F 7-k ~ fgIM-& ITT~ JJTh: 
iJU 2 3~~JJTh:iJU301:5 b~ t11Ju 1 ;t§ b~ ' 1fi11 l::f 1i ~$Bil, lfri ~ 0 
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[0119J *1t~JJTh:iJLl31 ~~JJTh:iJLl64-'=5 b~t11JLll;t§b~t1, 1lffl*'jj:_a)j 1¥J~F7-k~jg~1-&~JJTh:iJLl31 ~ 
~ JJTh: iJLl 6 4-'=5 b~ t11JLl 1 ;t§ b~ , 1fi11 l::f 1i ~$~~ti r,§J o 

[0180J Yi~r, ~~~JJTh: iJLl65~~JJTh: iJLl67 -'=5 b~t11YLl 1 ;t§ b~t1, 1lffl*'jj:_ a)j 1¥1 ~F7-k~jg~1W1¥J ~JJTh: 
iJLl 6 5 ~ ~ JJTh: iJLl 6 7 -'=5 b~ t11YLl 1 ;t§ b~ , 1fi11 l::f 1i ~$mt, lHi r,§J o 

[0181 J llt~r, ~~~JJTh: iJLl68~~JJTh: iJLl79-'=5 b~t11JU2;t§ b~t1, fr~F7](~jg~1W ~ 11□ Al::f ~~wi@~ 
l¥J ti 1JG r , 11 ffl * 'jj:_ a)j 1¥1 ~ F 7-k ~ jg~ 1-& 1¥1 ~ JJTh: iJLl 6 8 ~ ~ JJTh: iJLl 7 9-'=5 b~ t11YLl 2 ;t§ b~ , 1fi11 l::f 1i ~ $ ~ 
-+s~ 
~:JJE(-aJo 

[ 01 82 J ~~ ~ JJTh: iJLl 80 ~ ~ JJTh: iJLl 89 -'=5 b~ t1 iJLl 2 ;t§ b~ t1 , fr ~F 7]( ~ jg~1W ~ 11□ A ZJl mzoMSO ITT ti 
1JG r, 11 ffl* 'jj:_ a)j 1¥1 ~F7-k ~ jg~1W 1¥1 ~JJTh: iJLl8O~ ~JJTh: iJLl89-'=5 b~ t11YLl 2;t§ b~ , 1fi11l::f 1i~ $Bil,~~ 
1t£ 0 

[ 0183 J ~~~JJTh: 1JU9o~ ~JJTh: iJLl 104-'=5 b~ t11YLl 2;t§ b~ t1, fr~F7-k ~ jg~1W ~ 11□A~1te.1i~~ ~tlJiR 
mz J}J ~~ ~ 11□ JfU ITT ti 1JG r , 11 ffl * '}j:_ a)j 1¥1 ~ F 7]( ~ jg~ 1-& 1¥1 ~ JJTh: iJLl 9 O ~ ~ JJTh: iJLl 1 O 4 -'=5 b~ t11YLl 2 ;t§ 
b~, 1fi11l::f1i~$~~tir%'! o 

[ 01 84] ~~ ~ JJTh: iJLl 105 ~ ~ JJTh: iJLl 124-'=5 b~ t1 iJLl 3;t§ b~ t1' fr ~F 7]( ~ jg~1W ~ 11□ A~1m ~i1fu '~ 11□ 
ti JiRmz ~ ~1m J}J ~~ ~ 11□ JfU ITT ti 1JG r , 11 ffl * '}j:_ a)j 1¥1 ~ F 7]( ~ jg~1W 1¥1~JJTh:iJLl105 ~ ~ JJTh: iJLl 124-'=5 
b~ t1 iJLl 3 ;t§ b~ , 1fi11 l::f 1i ~$mt,~ ti r,§j o 

[0185] ~~~JJTh:iJLl125~~JJTh:iJLll 44-'=5 b~t11JU4;t§b~t1' fr~F7](~jg~1W ~ 11DA~1m~i1fu -~11□ 
tlJiRmz~ ~1m:r}J~~~ 11□ 1fu 1¥1 ti {JG r, 11 ffl* 'jj:_ a)j 1¥1 ~F7-k ~ jg~1W1¥1 ~JJTh: iYLl 125 ~ ~JJTh: iYLl 144-'=5 
b~t11JU4;t§b~, 1fi11l::f1i~$~f o 

[0186] ~~~JJTh:iJLll 45~~JJTh:iJLl164-'=5 b~t11JU5;t§b~t1' fr~F7](~jg~1W ~ 11DA~1m~i1fu -~11□ 
ti JiR mz ~ ~ 1m J}J ~~ ~ 11□ JfU ITT ti 1JG r , 11 ffl * '}j:_ a)j 1¥1 ~ F 7j( ~ jg~ 1-& 1¥1 ~ JJTh: iJLl 14 5 ~ ~ JJTh: iJLl 16 4-'=5 
b~ t11JLl 5 ;t§ b~ , 1fi11 l::f 1i~ $~~ti r,§j o 

[ 01 87] ~~ ~ JJTh: iJLl 165 ~ ~ JJTh: iJLl 184-'=5 b~ t1 iJLl 6;t§ b~ t1' fr ~F 7]( ~ jg~1W ~ 11□ A~1m ~i1fu '~ 11□ 
ti JiRmz ~ ~1m J}J ~~ ~ 11□ JfU ITT ti 1JG r , 11 ffl * '}j:_ a)j 1¥1 ~ F 7]( ~ jg~1W 1¥1 ~ JJTh: iJLl 16 5 ~ ~ JJTh: iJLl 184-'=5 
b~ t1 iJLl 6 ;t§ b~ , 1fi11 l::f 1i~ $~~ti r,§j o 

[ 01 88] ~~ ~ JJTh: iJLl 185 ~ ~ JJTh: iJLl 204-'=5 b~ t1 iJLl 7 ;t§ b~ t1' fr ~F 7]( ~ jg~1W ~ 11□ A~1m ~i1fu '~ 11□ 
tlJiRmz ~ ~1m J}J~~~ 11□ JfU ITT ti 1JG r , 11 ffl * '}j:_ a)j 1¥1 ~F 7]( ~ jg~1W 1¥1 ~JJTh: iJLl 185 ~ ~ JJTh: iJLl 204-'=5 
b~ t1 iJLl 7 ;t§ b~ , 1fi11 l::f 1i~ $~~ti r,§j o 

[0189J EE ~_t~a~ PT~□, 11ffl T *'jj:_a)j 1¥J~F7-k~jg~1W1¥J ~F7-k~jg~~=1JZ~ 1ml¥1:::k~ ¥fitJJ)[ 
~~tt~ffi~~~$tt~,#Hr%'Jm~*~tt~ffi~~ttmtt~o 
[0190J *'jj:_ a)j PT~ 1Jt:l&1lfflfr=l(J~WiJiRJiJT1lffl 1¥111~ 1¥1 ~9I~, 1JU~□&m11EJnt1m 1¥1111i 
JfU ,;f JmLll¥1* ii1fLJ ,J(Z,1$~iftml¥JliJE1fU' ~,&*;t,tl¥11***U~~9i~~ 0 Yi~r '*'jj:_S)j ~pJ 
~ 1Jt:l&1lfflfr~F7-k~jg~~=1JZ~ 1m~~9I~~ o 

[0191 J ~_tJifi:t11x~*'jj:_S)j 1¥11Jt:l&~JJTh:1frt:, fl31~ tB, Mr*tt*~9i~l¥J~iffitt*A 
in 7!H,£ , fr 7G m~ ~ * 'jj:_ a)j J]UI l¥J frJ ti r , ~ PT ~ {$ tB ~T r'J::lttl0 1IEJ tm , ±3:@ r'J::lttl0 1IEJ tm ill fl 
fi7'1 * 'jj:_ a)j 1¥11i 1? ffi II o 
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