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Abstract of CN108242567 (A) 

The invention provides an electrolyte and a secondary battery. The electrolyte comprises 
electrolyte salt, an organic solvent and an additive. The additive comprises silicyl sulfate and 
dinitrile compound and/or trinitrile compound. After the electrolyte is applied to a secondary 
battery, under the synergistic effect of the substances, the high-temperature storage performance 
and high-temperaturecyclic performance of the secondary battery can be improved at the same 
time. 
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$tE{Jg~o 

£llf.lpg~ 
[ooo4J ~r1f JRvz:** Hftlfl rPJ ~, 21s:RS}j l'8 § 1¥Jar:rR::1i¾~1rr~fff4~ht=1x~im, 3 
m~~m~@m~=oz~1t!!q=i§,~~~~~1%i=oz~1tl!l'81%i~H~tt~®r%1i~ffllftt 

[0005] 79 T :it:fLl_t~ § lfl ,ft:;$:RS}j Er.J~1fffi ,:;$:Ra}jtR::1i¾ T ~;frfi~mmL Afilt!~fff4Jln 
~' ~ tJL 1~1fLl ~ R ~ 11□ 1fLl O Jifr ~ ~ JJ□ 1fLl fil t! ttJ:1c:~ flJ1t:Jll[~ ]!Ii~ ~ R = ni 1,t~ 4m ;fO / ~ - ijf {t~ 

1m 0 

[0006] ft:;$:RS}j lfl ~~1fffi, :;$:RS}j 1~1i¾ T ~;frfi=1x~rt!!, Afilt!~ffl:;$:RS}j ~1fffiJifr 
~lfl~m~o 
[0001J fflxirJJJl~vz:#, *RS}j 1'8~~1J!l.*filt!, 1s~~~ r = 

[0008] :;$:RS}j 1'8~m1a~Sifilt!tt'J1£~i'ilitW~]!li~~R=nt1,t~~;fO/~ - ijff,t~*!JJ, 3A 
@m~=~~1t!!q=im,a_t~~~l'8~~~fflr,~~~~~1%i=oz~1tl!l'81%i~H~tt~ 
;fO r%i 11f! 11 lf tE (Jg o 

~~~Mffjj"~ 
[ooo9J rffit:+iffii~S}j~ffl:;$:RS}j l'8 ~fff41abt=1x~ rt!!o 
[0010J 1t $ti~ S}j 1~W*'lx l3}j *~1Joo1¥J ~m~ 0 

[0011] ~;J;g:;$:R l3}j *~1fffilfl ~fff,1afilt!~m,1m ~ -~tJLi~JfLl ~bt~JJ□ JfLl O Jifr~~JJ□ JfLl 

filt! tt'J1£~11Ji w~ w~ ~ ht =nt 1,t~4m ;,ro;~ - ni 1,t~4m o 
[0012J a1~1!rs:;$=R l3}j *~1fffi Jifr~lfl ~fo,~ q=i, Jifr~tt'J1£~11JiW~W~Jl~~r%i 1'8~~~ 
{tr, PT ~Bi~ =1x~1t!!i'81%i11f! 1llfttfJg o=nt1,t~~m;fo - ijff,t~4?1J~l:j iEtRit~, ?~/J, r%Ji!i 
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st !!f-001,J &@, Jrn tu= lJZ ~ M ~ 1li!~E( , fg~ rn r ijf ~A~t15!a 1¥111& ~ f'~t1, '¥J. ~ 1=E ffi. t& 
1~ iu ~ f' 1st"±. jE~ &@ , HA jE~ ~ lm ::Ffl IE ~m~iu ffi. ,rLLt. , ~IJ[nj = {}Z ~ im a{] f)jfl:-:f tE {3~ 0 
§~m~*~~~*L~~~~.rn-=ram~m~M~~1=Effi.1&*00~•.~~m~w~ 
=ntftir~;FO/mt- ijf{-tirli81=Effi.1&1¥1;1J&@, ~~1=EL~tm~1¥Jt1}~ ftJ=WF, f3!gfi]$~Stt£ 
~=~~Ml¥1~1lf!~~tt~®~1lf!ffi~tt~o1=E~ffl*1st~ffi-1f00~~1¥1~m~*'~ 
~am~f!J1t!~@~m ~ § :i:tlJi)r~B{Jf-tirlilJ* 1¥]-;frpmtJVfrp oA* ,R1 ,R2,R3,R4,R5,R5~ § 3!R 
idt!!~§~~f'J1791~sagm~-~~f'J1792~s1¥Jm~-~~f'~792~s1¥Jm~-~~f' 
~791 ~s1¥Jm•~* 1¥]-;frp ,m~,;$~,m~,m•~*l¥JH~f'jEm1ezF ,Cl ,Br,I ,ll~, 
~~ , 11$irn~ ~ * 1¥1-;frr mt fl ;frfi ioc 1~ 0 

R1 0 Rs 
~ i 

[0013] Rrs:--··--O·----y·--·O··--~i--·--·Hs 

R3 0 R4 j.:\: 1 

[0014J 1=EtLz1As*1st~ffi-1JOOJiJr~1¥J ~m~ *, Af*J'tl!, JiJr~am~f!Jtw~w~m ~ § xJ.. <­
E!3 ~li~) f!J1t!~\'1i~, xJ.. (- Z,~li~) f!J1t!~\'1i~, xJ.. (- iEpg ~li~) f!J1t!~\'1i~, xJ.. (-*pg ~li~) 
f!l1t!~\'1i~, xJ.. (- iET~li~) f!l1t!~@~ ,xJ.. (- * T~li~) E1it:!~\'1i~ ,xJ.. (- rrJT~li~) f!l1t!~\'1i~, 
xJ.. <- E!3 •~a~) f!J1t!~\'1i~ ,xJ.. <- z.•~a~) f!J1t!~\'1i~ ,xJ.. <- iEpg•~a~) f!J1t!~\'1i~ ,xJ.. <­
* pg•~a~) EJitw~m~,xJ.. <- IET•~a~) f!Jtw~m~,xJ.. <-frrT•~a~) f!Jtw~m~,xJ.. <-mx 
T-~li~) f!l1t!~\'1i~,xJ.. (-#(E!3~li~) liJ1t!~\'1i~, - E!3~li~-Z.~li~~Jit:!~@~,xJ.. (-Z.1$ 
~li~) f!J1t!~\'1i~,xJ.. (-Z.m~li~) f!J1t!~\'1i~*E1{J-;frfimtfl;frf10 
[0015J 1=E~W*~ ~ m-1Ioo JiJr~l¥1 ~m1~ *, JiH~=ntf-tirtmm ~ § :i:t2JiJr1F1¥Jftir 
~* 1¥]-;frpmtfl;frp o 1=E:i:t2*, R7~ § ~~f'Jj:791 ~201¥1.mz.m~-~~ f'Jj:791 ~201¥] ~ {~ 
.mz.m~-~~f'J!l791~201¥J.mz.m•~-~~f'~791~2osg~f~.mz.m•~-~~f'~792~ 
20E1{J.illZ.;$~,~~f'Jj:792~2osg~ {~.illZ.#ti~*B{J-;frp oA*, ~ ~f'm~§F ,Cl ,Br,I *1¥1 
- ;frp mt fl ;frp 0 

[0016] NC-R7-CN ;:t2 

[0011J 1=EtLzW*1st~ffi-1JOOJiJr~s{J~m1~* .~~:1:i!!,R7~§ ~~f'~791 ~10ag .mz.m 
~-~~f'~3/91 ~1osg~ 1~.mz.m~-~~f'~3/91 ~ 101¥J.mz.m•~-~~f'~791 ~ 101¥1~ 
1~.mz.m•~, ~~ f'~79 2~ 1 o sg .mz.m~, ~~ f'Jj:792 ~ 10 sg ~ 1~.mz.1:t~ * 1¥1-;frr, A* , 
{jt~:l:i!!, ~ ~ f' m ~ § F ,Cl ,Br* 1¥]-;frpmtfl;frp o 

[oo 1sJ 1=EtLzw *1st~ m-1Ioo JiJr~l¥1 ~ m~ * , 1=E:i:t2 * , .mz.m•~, ~ 1~.mz.m•~ * 1¥1 
•~f'J!lm~791,t-,2-t-mt$>i'o 
[0019J 1=EtLzW*,tsta}j m-1Ioo JiJr~sg ~m¥1f!i *, A1*J'th, JiJr~=ijff-t ~~m ~§pg =nt, 
T=nt ,2-E!3 ~T=.ijf, IJ..9 E!3 ~T=nt ,rn=nt ,2-E!3 ~i:x,=ijf, 2=nt, 11; ~=nt,2-.mz.E!3 ~ 
rx:=nt,3,5-=•*-m:=nt,z.=mr= <2-«~z.~) M,=z.=mr= <2-«~z.~) M, -z. 
=mi= (2-ll~Z.~) M, [9 z.=ti= (2-ll~Z.~) M, l, 2-= (2-llZ.-~) z.m,1, 3-= 
<2-«~z.•~) pg:1:1£,1 ,4-= <2-«~z.•~) Tm,1,s-= c2-«~z.-~) rnm,z.=wi= 
(4-ll~T~) M,l ,6-=ll~cm,1,2-=1~-2,4-=ll~TJ'.ic*l¥1-;frfimtfl;frfio 
[0020J 1=EtLzW*1st~ffi-1JOOJiJr~1¥J~m~* ,JW~ _ijff-tir~m½!;§ :i:t3JiJr7Fl¥1f-tir 
lill* 1¥]-;frpmtfl;frp o 1=E:i:t3*, Rs,Rg~ § <l!Ridt!!~ § ~~ f'Jj:791 ~201¥1 .mz.m~ -~ml f'~79 
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1 ~2013{] ]JZ:):%¥(~,~m[-=y.~791 ~2013{] ~ 1~]1Z:):%~ ,~m[ -=r-~191 ~2013{] ~ 1~]1Z:):%¥(~,~ 
m[-=y.~792~2OITT}IEim~,~m[-=y.Jj:)1g2~2O13g ~ 1~]1Zim~q=i ITT~;fqi o~ q=t, ~ m[-=y. pJ~ § F, 

Cl ,Br, I q=t ITT~fqiE!!ZJL;fqi o 

l.
n 

[0021] 

N=== Re R.g ==:N :it. } 
[0022] 7±tLH~*R~ *~1fffiJifr:i£ITT ~JWyiJz: q=i, 1Jt~:lm, Rs,Rg* § J!kiL:lm~ § ~m[-=y.~ 

791 ~ lOITT }IEtJc~,~m[-=y.~791 ~1OITT }IE:):%¥(~ ,~m[-=y.Jj:Jg 1 ~ lOITT ~ 1~]1Z:):%~, ~m[-=y. 

~791 ~lOITT ~ 1~]1Z:):%¥(~,~m[-=y.Jj:)1g2~ lOITT ]1Zim~,~m[-=y.~Jg2~1OITT ~ 1~]1Zim~q=i 
ITT ~;fqi, ~ q=t, fjt~:l:il!, ~ m[-=y. pJ ~ § F, Cl ,Brq=t ITT ~;frfiE!!ZJL;fqi o 
[0023J 1=EtlH~*R ~ *~1fffi Jifr:i£ITT ~fff4~ q=i, 1=Ert:3 q=i, ]1Ztfc¥l~, ~ 1~]1Ztfc¥(~q=i ITT 
¥{,m[-=y.~pJ~:791 -i"',2-t·E!!Z$'l' 0 

[0024J 1=Eff[ffl*R~ *~1fffiJifr:i£ITT ~JW~q=i, Jl1$:lm, Jifr:i£ - ijff-t~tmPT ~ § 1, 3, 6-
c in - ijf, 1 , 2, 3-!Ai - E!3 ijf, 1 , 3, 5-DG - E!3 ijf q=i ITT ~frfiE!!ZJLfrfi o 
[002sJ 7±tLH~*R~ *~1fffiJifr:i£ITT ~ffr41iJz: q=i, 1=Ert:3q=i ,Rs,RgM~3:T,~~~, ep Jifr:i£ -
ijff-t~~mJl~3:T,~ta~ oJlf*:lm, Jifr:i£ - ijff-t~tmPT~ § 1, 3, 5-~ - ijf, 1, 3, 5-3:T-ctfc- E!3 
ijf q=i ITT ~ frfi E!!Z rJ3 frfi o 
[ 0026] tlH!rs * R ~ * ~ 7J 00 Jifr:i£ ITT ~ fij4 ~ q=t , Jifr;i£ tt m~uJit w~ jig§ ITT '2t;. pJ 79 Jifr;i£ ~ m ~ 
ITT ,e,_m;ITTO. 5 % ~ 10 % , fjt~:l:il!, Jifr:i£tttfc~i1t!~jlg§ITT'2t;. PT )1gJifr;i£~ ffr4~ITT ,~~t_m;ITT 
1%~5%o 

[0021J tLH!rs*R ~ *~1fffiJifr:i£ITT ~fff4~ q=i, Jifr:i£=ijff-t~~to/E!!Z ijff-t~~ITT i~t '2t 
;. PT 19JiJr:i£~fff41iJz:ITT l~t_m;ITTo. 5 % ~ 10 % , 1Jt~:til!, Jifr:i£=ijff-t~tm5¥01E!!Z ijff-t~tm13g 
,e, '2t;. PT19JiJr:i£~fff41iJz:ag ,e,_m;ITT 1 % ~s % o 
[002sJ 1±teiffl*R~ *~1fffi Jifr:i£ITT ~fff41iJz: q=i, Jifr:i£~1Wlv1~ PT~§ W~, m~E!!Ztt~, 
*ffl~:i£~JW~EfflITT=~~~ITT~~W~~o 
[0029J 1±teiffl*R~ *~1fffi JiJr:i£ag ~fff41iJz: q=i, Jifr:i£~1Wlm~ITT'2t ;JgJiJr:i£~fff4fiJz:13g ,e, 
_m; ITT6. 2 % ~2s % , fJt~:l:il!, Jifr:i£~ fff41m ~ITT'2t ;19 Jifr:i£ ~ fff41iJz: ITT ,e,_m; !'t{]6. 25 % ~ 
18. 8%, *~±15-fit~:fm, Jifr:i£~ffr4Jm~ITT'2t ;JgJiJr:i£~fff4~Efg ,e,_m;ITT10% ~1s% o 
[0030J 1±teiffl*Ra}j *~1fffi Jifr:i£Et{] ~fff¥1iJz: q=i, JiJr:i£~tJU,gnUITT Jliz[qqi~#19:~~111JITT 
p~ tu , PT ;t;ei w ~ p~ fffl ** 1r ~ 1l O 1Jt ~ :1m , 1i m ~ F 1K ~ t1u,g nu O JiJr J£ ~ F 1K ~ tJL 1,g nu PT fil Ji 11: 
~ frr ~ITT~ w~ jig§ , ,~ w~ jig§ o ~ w~ jig§ PT fil Ji 3:T-~ ~ w~ jig§ E!!Z ::tr iJ!~ ~ w~ jig§ o fitr J£ ~ F JJ< lHJL 1,gnu ~ 
PT filtrS~Wij1g§13g ~ 1~1-t~t?JJ o Jl1$:!m, Jifr:i£~tJL1~1fUPT ~ § ~W~}IEZ, jig§ (EC) ,~W~}IEpgjlg§ 
(PC) ,~E[~}IETjlg§ ,~E[~}IE[\Gl11j§ ,#\1~~E[~}IEZ__,jlg§ ,~wi= Ej3 jig§ (DMC) ,~w~=Z__, @§ (DEC) '~ 

W~=!Ai@§ ,~W~ E!3 L@§ (EMC) , E!3 !~E!3@§, E!3 W~L@§, L§~L@§, !AiW~!Ai@§, pggg~Z, jig§, y - T pg 
@§ (BL) , [9 ~~[ffl (THF) q=t ITT ~;fqiE!!ZJL;fqi o 
[0031J 1±teiffl*R~ *~1fffi Jifr:i£ITT ~!WiiJz: q=i, fffl ~iJl~ ITT~, iJl ~ 4S q=i t±:1:E~ITT ":l:ft~", 
"im~", "~~","in¥(~", "]JZtfc~", "~ 1~]1Ztfc~", "]1Ztfc¥(~", "~ 1~]1Ztfc¥(~", "]JZim 
~,,, "~ 1~]1Zim~,,~~f PT19tit~ta~, ill PT19lf~~~ 0 
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[ 0032J A{JZ iR. sJH!HJis * ;& 13,}j * = 1nm 01 = ;x ~ M o 
[ 0033 J ;ft~ W ,:;,is: a 13,}j * = 1f 00 ITT= 1jz ~ M fil tEtLH!is ,:;,is:;& 13,}j * ~ 1f 00 Jife:1£ 01 ~ fttlf 1-0l o 
[oo34J ftt~ w * ;& 13,}j * = 1roo Jife:1£ ITT= 1JZ ~ 1m q=i , Jife:1£= 1JZ ~ 1mkf fil1r5 = iEt&Jt, :m 1&Jt 
~H~~-o~:1£iE~J=,filMiE~~ffi~~~Ir~:1£iE~~ffi~LITTiE~fflJ=,,*:1£iE 
~fflJtfilMiE~mttttM-~~m~~~mo*:1£:ff1.~JtfilM:ff1.~~ffi~~~Ir*:1£:ff1. 
t& ~ tfrt 1* LITT :ff1. t&Hi J=, , JiJT :1£ :ff1. t& Hi J=, fil tE :ff1. t& i§-tti'J t4 , 1i1i tt 1fLl , ili PT ~ fil tE ~ ~ 1fLl o JiJr 
;1£~~-~~riE~J=,~:ffJ.~J=,~~o 
[0035] ftt~W,:;$:;&13,}j *=1f00 JiJT:1£ITT =1jz~1m q=t, p)T:1£~~ ~HiPT ~~J_m~ =1jz~1m q=t 1~ 
ffl ITT 1I: 1PJ ~ ~ Hii'J t4 , fltl:~o ~ Z. ;J;m , ~ pg 'Xi , ~ 1Jilal\i Z. ;J;m ~ H TI 1fJ ITT $ ~ J[ ir Hi , 1E 7G 1xJ~ 
.x '-2-, .~,/ 
J :.l6 ~ 0 

[oo36J ft t~ w * a 13,}j * = 1r oo Jife:1£ ITT= 1jz ~ tm q=i , Jife:1£= 1JZ ~ 1m PT 79 w ~ -=r- = 1jz ~ tm , 
m ~ -=r-= 1jz ~ tmmt ii~ -=r- = ;x ~ tm o 
[0037] 3={JZ~1fil79iJI!. ~-=f =lX~MBt, JiJT:1£~m~~pJ ½!; § w~' JiJT:1£if~pJ ½!; § 
LiPF5,LiBF4,LiFSI ,Li TFSI ,LiC104 ,LiAsF5,LiBOB,LiDFOB,LiP02F2,Li TFOP ,LiN (S02RF) 2, 
LiN (S02F) (S02RF) q=t ITT ~;ftpQ,IZJL;ftp 'A q=t 'RF=CnF2n+l ':?'(JFffiflJ~l\.m~ 'n791~1017981 !:f 
~ o fjt½!;:l:i!!, Ji)r:1£ffi!~79LiPF60 
[0038] 3 =1jz ~ 1th79iJI!. ~ -=f =1jz~ ithBt, JiJr:1£iEt&i§-'t1:i'Jt4 PT½!;§ tirW~W (LiCo02) , iJ: 
W~ffl! (L iN i 02) , 92:si {=r ~ 81 LiMm04 -~ti{=r ~ 81 LiMP04, 5LiEt&i'J ;JE,4L iN ixAyB (1-x-y) 02 ~ R 
Li 1-x' (A' y' B' z' C1-y' -z') 02q=t 81 ~;ftpQ,IZJL;ftp o A q=t, ft~t£{=r~ 81LiMPQ4q=t , M½!; § Co ,Ni ,Fe, 
Mn, Vq=t ITT ~;ftpQ,IZJL;ftp; ft - 5LiEt&i'J;lE4LiN ixAyB (1-x-yl 02q=t ,A,B~ § :a!lliL:ltl!½!; § Co ,Al ,Mn q=t 
ITT ~;ftp' ilA5fOB:;f ffl ~, O<x<l, O<y<lilx+y<l; ft - 5LiEt&i'Jf4Li1-x' (A' y' B' z' C1-y' -z') 02q=t' 
A' ,B' ,C~§3!R \,, :itl!½!;§Co,Ni,Fe,Mnq=tITT~;ftp,O<x' <LO:S;y' <LO:S;z' <lily' +z' <Lil 
A' ,B' ,C:;f t§ ~ o 
[ oo39J 3 = 1JZ ~ 1m 71 ill!. ~ -=r- = 1JZ ~ M st , Jife:1£ :m 1& 1§-·t1:i't t4 PT ~ ½!; § ~~ill!. o Jife J£ :m ~ 
i§-·t1:i'J*4ili PT~½!;§ ft< 2V (vs. Li/Li+) Btl=iJ ~ i&A ffl!ITTi'Jt4, Jl1*:l:i!!, Ji)r:1£:ffJ. r&t§-'t1:i'J;JE4 
PT½!;§ Jzft{=r IL },m{=r ~, q=i ra:1 ;t§1J¾:1WZ£* (fffi ;f;F79MCMB) , ~~iWZ -~1WZ, tt, tt-1WZ1[ir4?JJ, Li -

Snit~, Li-Sn-Oil'~ ,Sn,SnO,Sn02, 92:si{=r~#gITTffl!{,r.Ti02-Li4Ti5012,Li-Alit~q=t ITT~;ftp 
mt JL ;ftp 0 

OOMOO 3=lX~M79ffi~-=f=lX~Mmt*~-=f=lX~M~,&~~~~@ITTiE~mtttt 
t4, :ff1. 1& i§- ·t1:i'J t4, ~ fttlf ~ ~ ep PT o 
[0041J rOO~it~JJffifJLl, :1tt~±J5-1~ :1£,:;,is: $ m o@f_lI!.fijlf, ~ ®~JJffiflLlfx.fflriR.13,}j *$ mrm7G 
fflr~~,:;,is:$mITTffi~oft~JJffi~q=i&JFili=lX~M79ffl!~-=f=lX~MITTM~,~,:;,is:;&13jj 
:;r-~~rllto 
[0042] ft~ r ~JJffivLl q=t, Ji]y ffllLl ITT:tt-*4- t:i\JfU ~ H1X:ff 5Z□ ¥~~~!it-Ut 13,}j, :l:~pJ M. Im ~~1~ 
rrlf.-i ,,,-_ --+-1--jS 
J{"'J~j::Jt-,~ 0 

[0043] 79 T ~ Ti_£ 13,}j, ftr ;1£~JJffif7Llq=t ffl lLlITT~JJQJfUfifj ~ :tzor: 
[0044] Al: Ai (-I\ Ej3 ~tt~) WitW~@~ 
[0045] A2: - EJ3~tt~- Z.~tt~7ii1EW~@~ 
[0046] Bl: 1, 2-= (2-ltZ.-~) Z,;.t1c 
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[oo47J B2 = 1, 3, 6-ctm- m, 
[oo48J ~J1ill:wtl1-11 ~&x-trt wtl1-4q:i 1¥Jw ~-=r-=1x~tm:1:'.>Jna~rF J£1ftt:lttfftLl½ o 
[0049J (1) iE:tRJttLl½ 
[oo5oJ ~~ iE:tlktr§-tttJf4tr1iW~'f-'I! (LiCoO2) , fr1it~1fLl~1ffio#\iZi im, ~ ~ 1fLl Zi~~ :t!i ~~!IL~. bt 
98: 1: 1:ittffYfB~, J1DAN-Ej3 ~PH:P~,m]ll[Fo] (NMP) , tE~~~ffifJl {tJ=l:fft!~U'f':~1**J=&:t~~~~ 
~, ~11it iE:tR:Jtt4: ~~ iE:tR~*4:l:'.>J ~ ¥*11r~&791211ml¥1 iE :t&~mt 1*tg ts _t: ~~t§/s 1=E¥1lffi. 
B]jFr J§~T$ ~12O°C'.l:~ffi-=fiiJh, ?~J§§:?::tttt fu, 5ttJJ1iiLliE:tRJt o 
[0051J (2) :fft:tRJttLl½ 
[0052] ~~:fft:tlktr§-tt;,f-Jf4 Am~~' il'&{ft/JrfLl¥£ Ej3 ~tftl~tP3 (CMC) ,fr1it~1fLlT$::tlJ&wmtm: 
;bt98: 1: 1:lttffifB~, J1□A* ~-=fl-K ,tE~~~tl:tJl1tffl~~1i:fft:t&:Jtt4: ~~:fftl&~f4:l:'.>J~ 
1*1itE~f!179811mEt{J :fft:t&~fJft1*fflffi _t; ~~fflfs1=E¥11ffi.Bg-=f J§~;f$~ 12O°C'.l:~t§-=f1*lh, ?~ 
J§ t?: :i1}t ffi , :n"' tJJ 11it iLl :fft :tlk Jt o 
[0053J (3) ~ t¥t'1Jz: tLl½ 
[0054] tE1'i-1}(;_ <1Oppml¥].ffl:~~3Ri-¥~ffiq:i, ~~ECPC,DECE,c~~1*lJ=zbt79EC: PC: DEC= 1: 
1 : 1 :ltt 1T Yfe if , t~ ~ ~~ JE :n"'-=f i* 131 'f-'I! taJ.L i PF 6¥~ ffi¥ r Yfe ~~vu~ 1fLl q:i , z J§ JJ□ A am ~fJJ'lt: w~ 
jllj~ ,=niif,tiftm, - Hff,t~~, Y'fB~t'.>J~J§~1i~m~~ o~q:i, LiPF6ITT1'i- ;_79~m¥1'1Jil¥1 ,~~t_m: 
;1¥112. 5 % o ~ffl¥i~ q:i JiJr ffliLll¥Jlim~fJJ'it:W~W~ ,=Hff,t ~~, Hf1,t~1ml¥1 Jlf*lrr~~& 15 
;:tz□ :zzlJi)T~ o tE:zzl q:i, li:l:ic~fJJ'lt:@~jllj~, =Hwit~1m, - Hf{,r.~~1¥115 ;_79~f ~ffl¥~!¥J -~~t 
m; it~ 1i iLl 1¥1 m; a :n"'~ o 

[oo55J (4) ~~Hls1tLl½ 
[0056] ½tffll611m~l¥J~r-Hm~r11 ~HJ (~~751C210, E8Celgard0iut¾f#) o 

[oo57J cs) 'f-'I!~-=t-=1x~tm1¥JtLl½ 
[0058] ~~ iE:t&Jt, ~ ~HJ, :fft:tRJtwJ@U¥;J!;,.ff, ffp~ ~Hl~r iE, :fft:tRJt zfs],EQfLlr~ ~ ITT 
1tffl ,?~J§~~1iiLl~~~ ;~~~~~J!fjH~L~fsq=i .~~ _t:i£tLl½Pfl¥1~m~t±AiLl-=fr* 
J§l¥J~~~q:i, t?:tl~~M~, DJ! ,f,tJ=&,~%~IFF, ~11irffll.~-=t-=1x~1mo 
[0059J :zzl ~J1ill:wtl1 -11 ~&x1bt wtl1-41¥J~;1Jo1fLl&1'i-; 
[0060] 

I I i¥)JU)tU l l i~JJU}f!J 2 I 
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[0061] 

Al Bl 1% 

",'·~ 'ffi lrj :';.k;)JIJ:yi'I 2 A'l 0.5<:',,h Bl 11}•' 1/1) 

,-;'-> ·l1!· fr~ .... Al 5~'(} Bl l %1 }1-:)J ·::>11 .:_) 

'.~; liffi {?!J 4 Al 7~1;) B1 l~·i, 

?l:J}ili{Vij 5 Al 10%.i Bl 11}-o 

,J" ~ili t--~ .-~); t>"I 6 Al 1%, Bl 0.5%, 

,,'•-w·1ctl f}c::.: _f !'i:>11 7 Al 1% Bl 51;{1 
,,•·•fi-' Ir1j :~.lJlli ;/ 8 Al 1'% Bl 7% 
r~" ~}gt--~ }kb t:W 9 Al 1%, Bl 10%1 

,-,}-,• OOi 1q ye; .11 b. tYI 10 A2 l '}o B2 1% 

-;1::yfiiWU --~ ". }.• 11 Al l <yh Bl/B2 0.51hl051% 

xJ H:;{;,J1j J 

Al 

Bl 

Bl 

[0062] tt: "-" :t'(7J-7K 1JIJA o 
[0063J t~ r *i~ SJ:H'I!. ~-=f = lX ~ tm ITT itlt:t'Cttl~L 
[0064J (1) i'I!. ~ -=f =ljz~ 1lliITT r~d!tfmlf ti:~~~lJ!tlt:i:\ 
[0065] 1=E45°Cr, ~tW~-=f =1x~1llitJ lC'tl[fJrtJE~~~ff.7'14. 45V, :ltt~tf7tJ4. 45V't_i[ffi 
ft~~~ ¥At7'10. 05C, ?lJ§ tJ lCtIH!rtJJY~~~ff.7'13. 0V, JltS17'1~1" ftml:~ 1fi11lfttf¥, Jltljz 
ITTm<:~~;7'1~~ffilfITTm:~~;o~W~-=f=~~~~~L~~~:lttfi300~ffilfJE~/ 
JJY ~ itlti, f&1lJ!tl1ilLl~300lJZ 1fi11J::f ITT m: ~ ~; o 
[oo66J tm~-=t- =1x~11845 °c1mlf3001jzf§'ITT~; 15F:ff¥ (%) = ctm ~-=t-=1jz~ 1lli1fi113::f3oo 
ljz ITT JJY ~~;;'El~ -=f = ljz ~ 118 ~ ljz 1m ff ITT m: ~ ~ ;) x 1 oo % o L~ 1lJ!tltittt¥~ tli ltlt:i:\ 15 
x i'I!. ~ -=f = ljz ~ 118 , Itx.ft5311L 
[0067J (2) i'I!.~-=f =1JZ~1lliITT r~dlifLf¥fit't~~~~lJ!tlti 
[0068] 1=E25°C r, ~tw ~-=f =1JZ~1llitJ0. 5C't_i[fJrtJE~~~&7'14. 45V, ?lJ§ tJ4. 45V't_i[ffi 
ft~~~mt7>J0. 05C ,JltS1~JJ!tlt:i:\i'I!.~-=f =ljz~ttl1ITT W&-Jfic.7>Jho: z._J§'~4W ~-=f =1JZ~1lliml: 
A60°C ITTtg}lifLti'i, f¥1*30~J§Il'Xtl:I, ~Yitlt:i:\JltS1i'I!. ~-=f =ljz~ ~'IBITT W&-Jtic7>Jh1 o 
[0069] i'I!.~-=t-=1JZ~¥1860°C1tf*30~J§ITTW&~~K¥= [ (hi-ho) /ho] X 100% oL~itlt:t'C 
ttf¥ ~ tli 1lJ!tl ti 15 x i'I!. ~ -=f = ljz ~ 118 , Il'X f t53 f1i o 
[0070] :t'(2 ~JJfu1Jtll-lltJ2zx1bl::vtll-4ITT1JJ!tlt:t'C~5'! 

9 



CN 108242567 A 7/7 91 

[0071] 

45 °C1ll::f300{_Xfr5!¥]~; 15iH~$ 60 °Cf¥ fit 30~Fo 81 fl¥= It~ ijK$ 
~J1ffi1Jtll 61.2% 15.3% 
~JJ'ffi1Jtl2 56.1% 15.9% 
~ J1ffi 1Jtl 3 72.5% 14.8% 
~JJ'ffi1Jtl4 86.1% 15.1% 
~J1ffi1Jtl5 85.9% 15.8% 
~JJ'ffi1Jtl6 60.5% 20.1% 
~JJ'ffi 1Jtl7 58.3% 7.5% 
~JJ'ffi 1Jtl8 55.9% 5.8% 
~J1ffi1Jtl9 48.8% 3.2% 
~ J1ffi 1Jtl 1 0 58.0% 7.4% 

~ J1ffi 1Jtl 11 58.3% 9.8% 

x,tbt 1Jtll 30.4% 45.5% 
x1bt 1Jtl2 60.3% 45.1% 
x1bt1Jtl3 31.8% 15.6% 
x1bt1Jtl4 27.1% 8.0% 

[0072] lA* 21¥1 t§ ~~ w 7)\.f]T pJ ~ 11it~O , x1 bt 1Jtl 1 q:r ~~)]QA il'.lfc~iJJ1t w~ \fli~ ~ :&.=Wf it~ 
tm ;ro 1~ - Wf 1-t~tm , tt (§1, -=r = l_X ~ tm 1¥1 r,§J tlfA 11 :1::;r, tt fJ~ ~ :&. r,§J 11f! 1¥{it ·r1: fJ~ t:sJ~&. ; § ~mt~ 
* 1xtoJ...lim~iJJ'iEW~W~ <xtrt 1Jtl2) st, ffl! (§1, -=r =l_X~ tml¥J r,§'y11f! flpf,·r1:f3~iu T ifil~ r:&~, {Et r,§J 

tlfA 1¥{it ·r1: f3~ x 13,}j ifil ~ 1t. ; § ~ mf ¥& * 1Jo A= m, it ~4o/.1 ext rt 1Ju 3) st , 'fm (§1, -=r = l_X ~ tm 1¥1 r,§J tlfA 
1¥{itttfJ~11itJLl T r:1J(~, 1s r,§'y11f! 11:1::;r-ttf3~1JJ!r1&., _a §=ijf1t.~tml¥Jff ;t~tost <xtbt 1Jtl4) , 
r,§J tlfA 11 pf, {1: 1±1 f~ 13,}j ifil ~1,t 0 

[0013J § ~fff~¥& * ~ sttoJ...lim~um:w~w~ ~:&.=ijf1,t~tm;fo;~ - ijf1,t~tm c~J1ffi1Jtl1-
11) st , i_!I! (§1, T' = l_X ~ tm 1¥1 r,§J tlfA 11 pf, ·r1: {3~ Et.. r,§J tlfA ff {iiH1: (3~ :l::g 11it JLl t:15( ~ 0 
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Abstract of CN107275553 (A) 

The invention belongs to the technical field of Ii-ion batteries, and particularly relates to a 
polymer Ii-ion battery and a preparation method thereof. The battery comprises a positive plate, a 
negative plate, an isolating membrane spaced between the positive plate and the negative plate, 
and electrolyte, wherein a positive lug is arranged in the middle of the positive plate, and 
negative lugs are arranged at two ends of the negative plate; the compaction density of the 
positive plate is 3.5 to 4.2g/cm<3>; the compaction density of the negative plate is 1.55 to 
l.70g/cm<3>. According to the polymer Ii-ion battery and the preparation method thereof 
provided by the invention, a battery material formula and a battery cell structure are improved, 
the positive lug is arranged in the middle of the positive plate, and the negative lugs are arranged 
at two ends of the negative plate, an electric charge transmission path in the battery is changed 
through the battery cell structure so as to be shortened, and internal resistance of the battery is 
reduced, so that the polarization during a battery charging and discharging process is reduced, a 
fast charging performance of the Ii-ion battery is effectively improved, the polymer Ii-ion battery 
meets the charging and discharging requirement not lower than SC, and a better cycle 
performance under high-rate charge/discharge is ensured. 
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1. ~;fqi~if4o/Jffl! ~~~fili, A~fiEftr: filtr1iiE1&Jt, ff:tt&Jt, fs] rr%r iEt&JtlDff:ttlkJt 
zJsJ 1¥1 ~~HJ, lz.A~i8lf~, Jifr~iE1&Jt 1¥1 q, $-i&J!~ iE1&=&:, JiJr~ff:ttlkJt 1¥JW3ftwi&J! ~ ff:t 
1&=&:: 

~~iE1&JtfilMiE1&•~~~~-ftiE1&•~~*ffi_t1¥Jift&fflJt,~~iE1&fflJtfil 
t!S _mil We rt 7990 % ~99 % ITT if tlk ¥rSti:i-Jt4, 0. 5 % ~ 5 % ITT~~ JfU, 0. 5 % ~ 5 % ITT~{~- Z. 

m, Jifr~iEtlkJt 1¥1 ffi~* 13£793. 5~4. 2g/ cm3
: 

~~ff:tt&JtfilM:t:tt&•~~~~-ftff:t1&•~~*ffi_t1¥Jff:tt&fflJt,~~ff:tt&fflJtfil 
1r1i_milWert799o % ~gs% 1¥1 ~ ,!! , 1 % ~2 % 1¥1 'J!t.E!=' ~tftt~tpg ,o. 5 % ~5 % 1¥1 ~ ~iu, 
0. 5% ~3% 1¥1T*tfi& ,Ji)r~ff:t1&Jtl¥Jffi~* 13£791. 55~1. 7Og/cm3 o 

2. ~ffltJ.tLl~*lJifr~ITT ~ittmffl! ~~~tm, A~fiEftr: Jifr~iEt&¥rSti:ttf479~!!2 
ffl!, 1I~@f2~ffl!;,¥0 - JLiftJk;fJ;flj. 9=1 ITT ~y~;fqi, JiJr~ - 5LiftJki'Jf4 79LiN i l-x-y-zCoxMnyAlz02, A 
q, ,0:S;x:S;l ,0:S;y:S;l ,0:S;z:S;l_ft0:S;x+y+z:S;l o 

3. ~ ffl tJ.tLl ~ * 1 Jifr~ 1¥1 ~ if 4miil!. ~ ~ ~ tm , A~fiE ft r: Jifr~ ~ ~ JfLl79 ~ ~ ~ ~, ~ 
~ ~ ,!! , ~ ,!!m, ~M*'§r, ~M*tftftl□;f4~~ 9=11¥1 ~&~tifi o 

4. ~ ffl tJ.tLl ~ * 1 JiJr~ ITT~ itlmiil!. ~ ~ ~ tm , A ~fiE ft T : ?fr~~ ~ HJ79 ~ Z. m HJ,~ 
pg m HJ, Hf~ HJ l□¼~ j/g7t_\{f JffiHJ q, 1¥1 ~&~ ;fip, JiJr~~ ~ HJl¥1 JIJ-13£n 1 o~ 2O11m, :JL~ 5¥ 7940 % 
~5O%o 

5. ~ ffl tJ.tLl ~ * 1 Ji)r~l¥J ~ ittmiil!. ~ ~ ~ i'IB, A~fiE ft T: ?fr~~ M~ filtrS _mil We rt 79 
5 % ~15 % 1¥Jffl!~ ,80% ~90% 1¥11~JfLll□ l ~10% 1¥J~JJ□ JfU, JiJr~~JJ□JfLl79~!!2_\{f Z.m@§ ,I\ 
1t~!tz.m@§, 1, 3-pgXftiJ!ir-J@§, 1,4-Tm11J!ir-J@§ ,=ll¥!!2M~!iii!!. ,J:J...¥!i~M!iii!!., 1il 
!~ Z. m@§, 4-E!=' ~i1J1t !!2 Z. m@§, T = !iWf l□ 4- Z. ~i1J1t!i L m@§, T =mil□ 2 =mi 9=1 ITT~&~ 
;fip 0 

6 . t!R ffl tJ.tLl ~ * 5 Jifr~ 1¥1 ~ it 4o/J iii!. ~ -=r ~ 1ili , A ~fil ft r : Jifr~iil!. ~ 79 /\I\~ !!2 ffl!, J:J... 
¥ !!2 ~AH !!2iil!. ' =. ¥ !!2 M~ !iii!!. ' J:J.... ,lij W1c _\{f Jffi iii!. ' [9 • wm !!2 ii! l□ J:J... - #(. Ej3 m ,lij W1c _\{f Jffi ffl! * 1¥1 
~y~;fqio 

7. t!R ffl tJ.tLl ~ *5 Jifr~ 131 ~ ittmiil!. ~ -=r ~ 1ili , A ~fil ft r : Jifr~ 1~JfU 79 ~ !!2 Z. m@§, ~ 
!!2 pg m@§ , ~ !~ = E!3 @§ , ~ !!2 = Z. @§ , ~ !!2 E!3 Z. @§ , ~ !!2 E!3 pg@§ , pg !!2 pg@§ , pg !!2 L @§ , L !!2 Z. 

@§, Z. !ipg@§, Z. !!2E!3@§, T!!2E!3@§, TWiZ.@§l□T!f2pg@§9=11¥1 ~&~;fqi o 
s. ~tqi;t;tz:tlr5txtu~*1JiJr~1¥J~ittmim~-=r~1m1¥JtU~ 1frt., A~fiEftr ,fil1r1iL;J, r i!7 

ffe]JJ~,~~ iEt&irSti:tJt4, ~1/iio#\.Z.m, ~~ JfLl;f12_milWcrt9O% ~99%: 0. 5 % ~5 % : 
o. s % ~ s % rfB ~ , JJ□ AN- E!3 ~ritt [I~ m jlljlt!f 1~iu:itt:1r m f'!': , tu P>Z iE 11t#tt4 , rt Fo 1*• ft ffl ts _t * 
ffif\T, if\T J§:ittff$iffi;,¥□ 71\.-t:}]~1t, :#fti§ts 1¥19=1 $'.~t~iEtlk=&:, tUP>ZiEt&Jt ~ ffl: 

i!71JJ= '~~~ ,!! ,'Jil.E!3 ~tftt~tpg, T*i'lH5l, ~~JfLl;f12_milWcrt9O% ~gs%: 1 % ~ 
2%: 0. 5% ~3 % : 0. 5% ~5 % ¥fBit, JJ□ A1J(1~JfU:itt1rmf'!':, tUP>Zff:ttlk#tt4, 1'!.tJ§1*•ftfflm 
LJtt 1Tif\ -=r , if\ T J§ :itt ff $i ffi l□ 5t-t:J] ~ 1t , :# ft ffl ts 81 M ftwW t~ ff:t tbt =&: , tUP>Z ff:t 1& Jt ~ ffl : 

i!71JJ - , ~~• z. m ~~ ~ 1m 1~ m ft pg jlljlt!f 1~iu * , rt Fo 1* •ft~ ~ HJ* oo , tu P>Z ~ ittm $ 

JUJ: 
i!71}) [9 , ft tu~ :Qf 81 iE tbth l□ ff:t 1& Jt zJsJ JJ□ A~ it4o/J $ JLHJ:itt ff~~ , tu P>G~~ : ~~ ~ 
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~ it rfil~'iE q:t , J~ '®U~ Foi±A ~mi&, rt)§ :imtt itP>Z--~ Ai~i~ "=tt ;fQ 51' ~ IFF tLlnx: ~ 
it~mti!!.~f'~1filo 

9. t!R~ ;tx.lLl~ *8 Jifr~l¥1 ~ it~mti!!. ~ f' ~ tm 1¥1 tLl ~ 151:t, ~t1'fiE :a r: Jifr~ 1-tnx: 11f!&19 
60°C~80°C, ft~~lt~&J94. 4Vo 
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ti#~~ 
[0001] *R S}j ~ rffl!. tffJ f' ~ ?mtt71t~Ji~, XA~ ]z~frfi~iftmffl!. tffJ f' ~ 1filRA tLl~ 1f 
1!0 

.:::11::..§§!_-f:±--,l,i 
~ .ffl-1.X/I'-

[ 0002J 1 990 i¥ , E3 :;;t;: ~ !i3 0 P] $ )tj :rf R 1±1 T lffi ffl ffl!. tffJ -=F ~ 1m , ~ ~ 1m 1¥1 iE tlkti ;fl!-1t ffl tit 
W~i!I!, intlkf-t;fll-fiffl~F~ ~1-t~, 51 RT r,§1 &!¥1~1±0 ffl!. tffJ-=F~1fil E13rbt (J~;-;k, I ft~ff 
r,§1 , ti 3::T, ***,pf, ±Jt:iR:tif~ 1:it}~:1nH~J 1ZM ffl r il'J ~~-=FF &b , tJ, R. rmt)Hf¾ Z91 jJ 5f□ fit (J~ 1¥1 
___,__ 0 r-h 
JPP'T o 

[0003J MI~~ -=F F&b 1¥JJG!fr Rm:, A ffJxtt!I! tffJ-=F~1fili=E~ -=Fi&~ _ti¥] 1iffl-t~J£t±:I T ~* 
~ r,§1 at ~ * , :r~ fr~ 1m at i'J~; * & 5f□ t1c ~ JE ~ 1¥1 fJ~ n , ~ t!I! tffJ -=F ~ 1mR m: at tJ fPJ O § wr rn :t:m 
_t 4:11! tffJf' ~1fil1¥J(J~;* J3t,~~l~i=E560Wh/Ll:J, _t, 1B ~~1filITTft~ S1faJ!f1*, ~~fr2/J,S1 
t1,_t ,3cf!1WiJE~JJ:~~JEfffflpf,ijtrl¥J·fR~JE~,~JJ, ~A ffJl¥Jfffflw*JG~o § wJ, it$ 
~?fui&~~*ffl!.tffJ-=F~?fu~~~~~~l¥JJE~,~~~~~r,§jl¥J~ffl*irI;@El3r~?fu~ 
;fl!-, ~ 1m i'.a 1ig~ 1i 00 l¥J ~ ~ , 1=E *ff*~ iJit JE-Ji'x. ~ st , IB'1! ~1t ffl ~ faJ l¥J ±t :tm , ~ ?fu W; ¾'fR 
~~ff£' ~J?JUt! ¥fil't~IJ~R'±~f,t' ~ll[o) ~ 1ma11fi11J:::f-'t~IJ~5f□ fiffl** 0 

£llf.llAJ~ 
[0004] :;$:RS}j l¥J § l¥J frT: ttx1J~~tt71tl¥J JG )E, 1mt£1f¾~frfiPTim )E{=Er,§j ~ff T Jtt1f 5C 
·tR~JE-Ji'x.~ 1¥1 ~*, Ji~~r,§11¥J(J~;* & , ~fr£1¥J § -Ji!I..~, fft:f'f 1¥1 r,§jff£1ili'iJ~fJ~R.$1*1¥11iffl 

* * 1¥1 ffl!. tffJ f' ~ 1fil 0 

[ooo5J 19T~JJRi_t~§ l¥J ,:;$:RS}j*ffll:J, Tirr~1R:1i~: 
[ 0006 J ~ frfi ~ if tm 4:11! tffJ -=F ~ tm , fil tt iE tlk J=, , in tlk J=, , faJ P~ r iE tlk J=, 5f□ in tlk J=, z faJ l¥J ~ tffJ 
11, R.A~i«~Wi, JiJr~iEtlkJtl¥J q=i fmi&JI~ IEtlk=&:, JiJr~intlkJt ITTM!tooi&JI ~ intlk=&:; 
[ 0001] Jifr~iE tlk J=, fil tt iE tlk ~ mt W5f□1* 111=EiE tlk ~ irit f** 00 _t l¥J iE tlkBJ J=, , JiJT~iE tlkBJ 
J=,filtt_m;Wcbt1990% ~99% ITT iEtlki~-t~ti;fl!-,0. 5% ~5% 1¥J~~1fLl ,0. 5 % ~s% 1¥1Ji-~1Jmi 
#Ci Z'f;m, Ji)T~iEtlkJ=, l¥J ff~* &793. 5~4. 2g/ cm3

; 

[ ooos J JiJr ~ in tlk J=, fil tt int&~ mt ~5f□ 1* 11 i=E int&~ irit 1** 00 _t l¥J in tlk Bl J=, , JiJr~ int& Bl 
Jtfiltt_m;Wcbt1990% ~98% 1¥1~~- 1 % ~2% 1¥J'#!J..E!3~tfti~ffi ,o. 5% ~s% 1¥J~~1fLl, 
o. 5 % ~ 3 % l¥J T~tli&, JiJT~in tlkJt 1¥1 ff~* &191 . ss~ 1 . 70g/ cm3 o 
[ 0009 J 1t 19 * R S}j ~ if tm w tffJ -=F ~ 1m 1¥1 ~ frfi c:1'x. * , JiJr~iE 1& 1~ -t~ti *ll-19 tit w~ t!I! , ,~ w~ t&c 
ffl!.5f□ - 5LiEtlkf-J;flj-q=i l¥J ~y~frfi, JiJr~ - 5LiEtlktJ,flj-79LiNi1-x-y-zCoxMnyAL02, A q=i, 0~x~ 
l ,0~y~l ,0~z~l_§.0~x+y+z~l o 

[0010J 1t19:;;t;:RS}j ~iftmffl!. tffJ-=F~?ful¥J~frfii:&*, Jilr~ ~~1fLl19~~~~, ~ ~~ ~, ~ 
~m-~AA*1'r-~AA*tfti5f□;f4~~q=i1¥J~&~frf!o 

[0011] 1t19:;;t;:RaA ~if1mt!I! tffJ-=F~Jml¥J~frfi~1*, JiJr~r~ tffJBl19~Z'f;m BJ, ~pg;ttBJ, 'Ji 
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ti': !Jt□• W5\:SlEH~JI q=r 1¥1 ~&~ trr, JiJT:1£~~ ~ !Jst J-' It~ 10~2011m, :fLWt $ ~40 % ~ 50 % o 
[0012J 1t3/9*'1t ~ •if1mtll!.~ -=r~1tl!1¥1 ~trrr:&:ltt, JiJr:1£~t41i!fil1r5~;wc1:t 3/95 % ~ 
15 % s<JiJI!.1ai. ,80% ~90% 1311WifU5f□ 1 ~ 10 % 1¥1~to:1fU, JiJT:1£~JJOJfU~~W~SlEZ,1ffij!I[§, #\.1t~ 
w~ -z, 1m w§ " 1 , 3-pg ,tui:l w~ l7'J @§ " 1 , 4-T t1Ui:l w~ l7'J w§ , = • ¥ w~ ~AJm~ w , xR ¥ w~ ~M w~ ill!. , 11i1rJi~ -z, 
Mi w§ A- E!3 ~ ut w~ -z, 1m w§ , T = w~ wt to 4- -z, ~11iiw~ Z, 1m @§ , T = mi to 2 = mi q=r 1¥1 ~ & ~ trr o 
A q=r , Ji)r :1£ ~ to JfU PI L::J, 1± ·fi ~ -=r ~ tm ff! 1&* 00 % M SE r ~jt , ~ & ff! r& Jr- 00 '=i ~ fij4 ml 1¥1 IU & 
@,~~~~ml¥1~API~~~~~~~l¥1~*~ffilftt~o 
[ oo 13 J 1t ~*'it~• if 1m w ~ -=r ~ ~ a<J ~ trr 2J[ *, Jifi:1£ tll!.1ai. ~/\#en~ w~ ill!. , xR ¥ w~ Mn w~ 
w " = • ¥ w~ Mn w~ ill!. " xR « 11:l @Jc snz mz w , [9 « ~M w~ w to xR « E!3 tH:l wi snz mz w q=r a<J ~ & -
~.~~~xR••Msnzmzw®xR-#\.E!3m•Msnzmzw,~~xR••Msnzmzw®xR-«E!3m 
•Msnzmzw~~B~1¥1~*~~ttn~rm~tt1¥1~m~@,PIL::J,*~ItM*w~-=r~~1¥1 
~ J=l=l~ ®- 0 

[ oo 14 J 1t ~*'it~• if 4mfi ~ -=r ~ ~ 1¥1 - trr 25<::ltt , Jifr:1£ 1w:1fLl~ ~ I~ -z, Mi W§ , ~ W~ pg Mi W~, 
~t~= E!3 W§ -~W~=-z, W§ -~W~E!3 Z, W§ -~l~E!3 pgj!I[§, pgjl[~pgj!I[§, pgjl[~Z, W§, Z,jlgi-z, W§, Z,jlg~pg 
jfl[~ '> Z__, jig~ Ej3 j!I[§, T w~ Ej3 @!'! '> T jlgi Z__, jfl[~ ;if□ Tjlg~ pg j!I[§ q=r 1¥1 ~&- trr O Jifr:1£ ¥WffLlfil ~~jig~ Z__, ti j!I[§, ~ 
jig~ pg Mi@§~ ~ 1r ~ ~ Jj( 1¥11i:1fLl , ~ fLl r fi 1ai.1¥11W fij4, ~ ~ ~ 1i1llL& f!f lf ti: (J~ st t£TT ; ~ 7r , 'El 
~filit*H~1t~• □ ~1¥1mmm~,~~~~~~~1¥1iE~*~m,H*filit~~m~ 
~ m tilxtr& Jt 1¥1 tx ¥1£J ~ 3i<: ; rm H _tj£ ~F 7j( ~ :tJUWJfLl Jl~t1 ~ l¥1 JJ"-fij4 ~ 1ft , fr~ tlf!, ~ ~ ffi T 
Jl~~-//fl¥1~liJEtt.5tO~ 1-t~liktf:. ,;A Yfo~4. 4VR. L::J,_t~ ~ffi fi ~-=r~tfill¥1 ~ tt:.i'J~t£~ 
:f%t,...,__,rtl,-rth /1/~:J.T+.:y;c 
11:c., JE J::J 'J '-ti ·rt..;~ -""I' -'5i'. o 

[0015] *'it~ 1¥1 ~-§star: t£1~~5fqi.if1i8iJI!.~-=r~tfill¥1tU¼ 7JYi' AfiltiL::J, T zv 
?JI: 
[0016] zv~- --i~ iE~t~tI:;tJf4, •1ffiu#\.Z,1ffi -~ ~JfLl~~;rebt90% ~99%: o. 5% ~ 
5% = o. 5% ~5%1~if, toAN-E!3 ~Ptt11;~m@fnl1w:1fLl:itt:ffNtt, tUMiE~ihtf4, rtf§t*'1i1±ffl18 
_t :ltt :ff '.Kf\ T , '.Kf\ -=r f§ :ltt :ff $~ffi ;if□ JJ"-i:J] ~ 1t , Jt a ffl 18 1¥1 q=r $ ;1:!H~ iE r& =&: , tu M iE ~ Jt ¼ ffl ; 
[0017] zv?Jl=,i~~~-'l!J.E!3~~ftl~tP3, T~tfH3'.t--~~JfLl~~;wcrt90% ~98%: 1 % 
~2%: 0. 5% ~3 % : 0. 5% ~5%¥~if, toA1J(1WJfLl:itt:ffNW, tUJvZff!r&#tf4,~J§1*'1ifrWt1 
18 _t :ltt :ff '.Kf\ -=r , '.Kf\ -=r Fo :ltt :ff mffi ;if□ JJ"--t:}] ~ 1t , # a Wt1181¥1 M ftw Wt~ ff!~=&: , tu M ff! r& Jt ¼ 
ffl; 

[ 0018] zv ?JI - '~1~• Z__, ti~~~ 1i8¥W fij44± pg@fnl ¥WifLl q=r , rt fr5¥* qi ft~~ ~ ~jt* 00 , tu M .if 
tm$:JUI; 
[ 0019] ffe ?JI [9 , ft tu¼ tlf l¥J iE r&Jt ;if□ ff! r& h Z f's] ;JO A. if 1?8 $ :JUJ:ltt :ff~~ , tu M~ ~ ; 
i~~~ ill. rfil~n q=r , Tm f!JWtt Fott A~ mtil, rt Fo:imtt 1-tM, ~ Jl :kf\t~ "=tt t□ JJ"' ?{J. I.Ff tu 
M~if1mfi~-=r~tmo 
[0020J Aq=r ,*'lt~JiJr:1£1¥1~~ ~~1*001*~#\.Z,Mi~~-tm, ~~~•1ma~ ~1 'ltl¥19k 
#T~®iEff!~P91¥1fil~m'lt~-if,~iEff!~®•if4m$Rffi~~~Wl¥1~if1±-~, 
~~iEff!~l¥1-~,:ltt-z.v~~~~P9$~~,~ffl~~~T~~l¥1~;Wrt~7**1¥1 
1£n, ~st:t~to 7 ~tmi¥J~tt, 1:5Riil:1±~tfiln1$ftHtl¥1'ttm. T!i1f1'-~tmT-~~% o 
[0021] 11=:~*'}ta}j •if1?1JtJI!.~ T'~~Wil¥1 tU¼ 7Jitl¥J~5fqi2J[:ltt, Jifr:1£1-tJVG~&n60°C ~so 
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°C, JE~tlUt~ff714. 4Vo 
[ 0022] :;,is: R 8}j Et<J :;g _fui ~,9: ~ fr T : :;,is: R 8}j ~ flP ~ irtm t!I! ~ f ~ M , fil t5 iE tlk h <P:t tlk h , rsJ 
~ r iE tlkJt ;¥0 :ff:t tlkJt z l'sJ Et<J F,wi ~ HJ , :&..;it~ iff~W!i , iE t& Jt 13{] q:i $ i&til. ~ iE t& =&: , :ff:t t& Jt 13{] M 
~i&til.~:ff:t~=tl=;iE~JtfilMiE~*ffi~~~~friE~*ffi~*OOLITTiE~mJt,iE~m 
Jtfiltt!lt~.Wct:t7190% ~99% ITTiEtlki~tttJf4,o. 5% ~5% ITT~~JfLl,O. 5% ~5% ITT~fltia 
#(Z,1$, iEt&JtITTff~W &793. 5~4. 2g/cm3

; :ff:tt&Jtfiltt:ff:tt&*ffi~io1*~fr:ff:ttlk*1JrE~ 
*OOLITT:ff:tt&HJJt, :ff:ttlkHJJtfilttm;wct:t7190% ~98% ITT~~-- 1 % ~2 % Et<J'l!i.1:¥ ~Hti 
~ffi ,O. 5% ~5 % ITT ~~JfLl ,O. 5 % ~3 % 13{JT::$:;t;JH1, :ff:ttJkJt13{Jff~W &791. 55~1. 70g/ 
cm:3 o :2fs:1st 8A :iflb1:r/1U1t~ 1m1Jf4Wc1f, JF5m:i1:2!i(:ltt ~~ITT ta,ri;Ji&tit, ffiEt&=&: i&til. friEt&Jt 
q:i rsJ, f!e:ff:ttlk=&: i&til. fr:ff:ttlkJtITT Mflw, 13:1¥ 0{] ~ ~ta,ri;Jr&~ T ~ tm ~ w q:i ~ w0{J 1t:i!i111:tttr~, 
{!e~ w1t:i!ilE4H~~m, ~ft!!~ f,Jl r~, :lttrm~f~~Mftlf)(~:11:ti q:i ITTtlk1t, ~11Ll~J:fif$JE 
m~ tVfi q:i ITT ~1t., ~ ~{1£3+ T ffl! ~ f ~ ft!! ITT'rR:JEtt (J~, 1f ~irtmffl! ~ f ~ 1tl!1~ J.E5C ~ L 
ITTJEi1X~~*'*~~J:ffi$JEi1X~r~ffiITTffi~tt~o 

1311 ~i.~af.l 
[ 0023] l?fl l 71 * 1st 8}j ITT ~ irtm t!I! ~ f ~ ft!! q:t iE tlk h ITT ta tig 7F ~ 00 0 

[ 0024] 00 2 71 * 1st 8}j ITT ~ ~tm t!I! ~ f ~ ft!! q:t :ff:t tlk h ITT ta tig 7F ~ 00 0 

[0025] 00 371:2fs:1st 8}j ITT ~irtmtm ~f ~ ftl!ITT 1ir$JE~ ffH f&OO 0 

[0026J i?f1471:2fs:1st8AITT~irtmt!I!~f~1tl!0<J1if$JJ}{~ ffflf&l?fl o 
[ 0021] 00 5 71 :;,is: 1st 8A ITT ~ irtm t!I! ~ f ~ ft!! ITT 'rR: ft S1 fsJ ~ ff ffH f& 00 o 
[ 0028] 00 6 71 * 1st 8}j ITT ~ irtmtm ~ f ~ 1fil ITT 1~ llili JJ!{ ~ ffH f& 00 0 

[0029J 00 q:i: 1-iEt& Jt: 11-iEtlk=&:; 2-:ff:t1lkJt; 21-:ff:t1lk=&: o 

~ ~~ Mff jj"~ 

[0030] ~□ !?fl 1 ~2JiJrJF, ~t!fi~irtmil! ~f~ ft!!, filttiE1JkJ=,l, :ff:ttlkJ=,2, rsJ ~T iEtlkh llO 
:ff:t1&Jt2zrsJ ITT F,wi ~ HJ, :&..:.tt~iff~¥fi, iEtlkJtl ITT q:i Wi&til. ~ iEt&~l l, :ff:ttlkJtITTM~i&til.~ 
:ff:t tlk =&: 21 : iE tlkJt 1 fil tt iE t& ~ 1JrE 12ls:lot* ~ fr iE t& * ffi ~* 00 LITT iE tlkHJJt , iE tlkHJJt fil tt 
~;wct:t7190% ~99% ITTiEtlki'~•t1:tJf4,0. 5% ~5 % ITT ~~JfLl ,0. 5% ~5% ITT~f~#(Z,')$, 
iE tlk Jt 1 ITT ff~ W & 713 . 5 ~ 4 . 2 g / cm 3 

: :ff:t ~ Jt 2 fil tt :ff:t tlk * iJrE 121s: lo 1* 5 fr :ff:t 1& * tJrE 121s: * 00 
LITT:ff:ttlkHJJt, :ff:t1&HJJtfilttm;wct:t7190% ~98% ITT~~-- 1 % ~2% ITT'l!i.1:¥ ~tfti~tpg, 
o. 5% ~5% ITT~~ffLl ,O. 5% ~3% ITTT::$:tlH1, :ff:ttlkJt2ITTff~W&791. 55~1. 70g/cm3 o 
[ 0031] 1:ft:iz!d'th , iE tlk 1~ tttt *4 71 t~ l'fiffl! , i~ l'fi-'r&c ffl! lo - 5L iE t& tJ *4 q:i ITT ~ Y ~ 5f!fi , - 5L iE 
t&1Jf4 71LiN i 1-x-y-zCoxMnyAlz02, A q:t , O::S; x :cS; 1, O::S; y::S; 1 , O::S; z :cS; liiO::S;x+y+z :cS; 1 o 
[0032J 1:ft½!;J'IJ!, ~~ffLl71~~~~--~~~~--~ ~1$--~M*tg --~AA*tftil05f4~~q:i 
ITT~&~l!fio 
[0033] 1:ft½!;:l:il!, ~ ~ HJ71~ Z,1$ HJ,~ pg'J$HJ, 7'Ji~HJlo~WJcfil:JffiHJq:i ITT ~&~l!fi, F,wi ~ 

HJITTI!J&7110~2011m,:JL~$7140% ~50% o 
[0034] 1:ft½!;:lm, ~ffl~Wifilttm;wct:t715 % ~ 15% ITTl!I!~ ,80 % ~90% ITTi~JfLllOl ~10% 
ITT~JJ□ JfLl, ~JJ□ ffLl71~Wifil: Z,'J$]!1i~, m1~~l'fiZ,'J$]!1i~, 1, 3-pg~,uJWt ~]!Ii~, 1, 4-T~11Jl'fi~ 
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jllj§ , =• 14£ W!211M W!24!1! , XX 14£ W!211!ij wiw , flJft: W!2 Z_, '}$ jllj§ , 4- Et=' ~1i,,ft; W!2 Z, 1$ jllj§ , T = W!2 jlljf ;;fO 4- Z, ~ 1i,,ft; 

W!2 Z. 1$ W§ , T = ijf ;;fo 2 = ijf q=i l¥J ~ & - 1!fi o ,; q=i , ~ J11=11fLl PT l2J, 1± ·fi ~ f' ~ ¥ti! ff! tR* 00 % J:& 
SEUJ, ~&ff!tR:fi!. 001=.i ~iff4~a<J;1J&@, ~Jlt~J11=11fLll¥JJ1i:IA PT 1f ~¥tl!15iU~t11:ia<J ~ 11£11f! 11 
}:ftt.i'f~ 0 

[ 0035] 1Jt~±tl! , fi JiR71 /\#(ii~ wiw , XX 14£ W!211M W!24!1!, =• 14£ wi 11M W!24!1!, xxffiJi:l @yt_\{£ H:ti4JI!., [9 

•~nw~xx-#\E¥m•M_\{E~fiq=i1¥J~&-#,tt~71~••M_\{£~fi~xx-•E¥m• 
M_\{E~fi,~71xx#\i.M_\fE~fi~xx #\E¥m•M_\{E~fi~~H~l¥J~*~~&*~W~ 
J& at JJ"' fff4 ~~@ , PT 12), * ~m & }[ * 4m ~ f' ~ 1m at 1t m %-® o 
[0036] 1Jt~±tl!, 1~ffLl711wHf~Z,')$jllj§ --~Wf2pg'J$jllj§ --~wi= Et=' jllj§ --~wi= Z,jllj§ --~W!2E¥ Z, jllj§, 
~ wi E¥ pg w§ , pg wi pg w§ , pg wi z. w§ , -z, wi z. w§ , z. wi pg w§ , -z, wi E¥ w§ , T wi E¥ w§ , T wi -z, w§ ;;fo T 
Wf2pg W§ q=i l¥J ~ &-t!fi o i~1fLlfil15 ~ W!2 Z. 1$ W§ , ~ !!2 pg 1$ W§~ ~ 1t ~ 1t ~j: l¥J i~JrLl , ~ 'fLl r4!I!JiR 
at1~fff4, ~ 1m~11f!R. 1il:f t1i'f~ a<Jt~*; Jltjj>, 'E1$fi1i&11£ii~1-t:~w o ~1¥J1~1fLl~lHt, i'f~{jj$ 
~ tN ~ ~ 1* a<J iE t&JiJr 7J"' m , ii 1~ ti1i & i'f~ ~1im JE ~ fff4~x1 tRJt i¥J ix 11iJ ~ * ; w ii _tJ£ ~F * ~ 
1JL 1~ iu Ji~ ti ~ a<J 7J"'iff4 ~ 1:tr , 1± ~ 1lf! , ~ ~ ffi r Ji~ *1tf at~ i~ n:: tt ;;fo ~ 1-t:~ ilui:di. , JA w 
714 . 4 v R. l2J, _t ~ ~ ffi. fi ~ f' ~ tm ITT~ 'ti. i'f~ tRd~i~ JE 1¥1 ~ it $!f ±Jt o 
[ 0037] r 00 ~~~if Ji~ ITT~ JM iJtl x1 * R l3}j R,;~ _i5_d?}J: ~ ft :ltt-tv 1¥1 t'Hffi iJt l3}j , 1B * R l3}j 

at~ JJW:7:f rt:~~~ r .rlt o 

[0038] ~JJW:{Jtll 

[0039] iEtRJ=, ITT tLl¼: ~~'t~!~4!1!, ~ {ffio#( Z. i-¥1L ~ ~ ~~ ;;fo~AA*~~ !IL~.~ rt 96. 5: 
1. 2: 0. 8: 1. 5¥GEir, JJQAN-1:¥ ~Prt~mjffjful1~1fLl:lttff:mtf'I':, tLlnxiEtR9R;JE4, p)Tfij iEtR9Jt;JE41¥J [gj * ;7160% .~J§1*~1±t§ts _t:ittff1Jt-=r, ii-=r J§:lttffmffi;;fo7J"'tJJ~ft, :#1±ffltsat q=i$W 
t~iEtR=&:, tLlJ:&ffi~~ &713. 8g/ cm3 1¥J iE,t,&J=, o 
[0040] ff!tRJ=,1¥JtLl¼: ~~~~,'!it.Et=' ~tftl~tPJ, T~tfH1, ~~~~:t~_m;Wcrl:95. 4: 
1. 5: 1. 6: 1. 5¥GEir, ;JQAJJ(1~1fLl:ltt1-r:mtf'I':, tLlnxff!t&9Jt;JE4, JiJr11itff!tR9R;JE41¥J [gl15 ;7155 % , rt 
!§¥*~ 1± 4fitjffi _t:ittff1f\T, 1f\T f§:ltt1-rmffi;;fO'.)J"-tJ]~ft, :fffr 4fitlfs 1¥Jpijft#aW:t~ff!tR=&:, tLlJ:& 
ffi~~ &711. 6g/ cm3 1¥J ff!tRJ=, o 
[ 0041 J ~ ~ ijJ i¥J tu¼ = ~~• z. 1$ ~~ ~ ~m~§ m1± pg l§ful 1~ iu q=i , rt m 1* ~ 1± ~ z. 1$ ijJ* oo , 
tLlJ:&J!J &711611m, IL~$ 7145 % l¥J ~ ir:rm ~ IUJ o 
[0042] ~fff4~1¥J tLl¼: ~~ lOwt % ITT/\#(i~!!2fi1~fff4r20wt % 1¥J~jffjf2pg~jllj§ (PC) ,40wt % 
1¥1~!!2= Et=' jllj§ (DMC) ,25wt % 1¥J~W!2E¥ Z, jllj§ (EMC) ~linx1¥J¥GEir1~ffLlq=t, :#~JJQ5wt % 1¥Ja1~~ 
wi -z, 1$ w§ , 11it iu 4m ~ f' ~ tm ~ m~ o 

[0043] 4!1! ~ f'~iml¥J tLl¼: frfJJU¼ffl¥J iEtR J=,;;fO:ff!tRJt zraJ ;JQA~ir4m ~fLijJ:ittff!/ii 
~, tLlJ:&!/ii~ :~~!fii~jtffil~7Eq=i, J~11J!tlit J§11:A~fff4~, 1'tJ§Wu1-t..~--~Jl:tf\~ --=~ 
;;fOJJ"'~ItftLlJ:&~ir~mfi~f'~Yfilo 
[0044] ~JJW:1Ytl2 
[0045] iEtRJtl¥JtLl¼: ~~i~W!2~fi, ~{ffio#(Z,')$, ~~~ ~;;fo~AA*tftfE~_m;Wcrt90: 
3. O: 3. O: 4. 0¥GEir, ;JQAN-1:¥ ~Prt~ml§ful1~1flj:lttff:mtf'I':, tLlnxiEtR9R;JE4, ?fr11it iEt&9t.f4ITT [gj 

15 ;7155% ,rtJ§t*~frl§ffi _t:ittff1f\T ,1f\T f§:lttffmffi;;fO'.)J"-tJ]~ft, :#1±ffl1sl¥J q=i$W 
t~iE,t,&=&:, tLlJ:&ffi~~ &713. 5g/ cm3 1¥J iEtRJ=, o 
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[0046] ffi-tlkJ=,1¥JfffU¼: ~4~~,~E!=' ~tftl~t!13, T$:flH3l,UffiWJ*~*m;wcrt9O: 3. 5: 
3. O: 3. 51~'2!, ;JQA1}(1~1fLl:itt:1rfflt'F, fffUJVGffi-tlk9Rfll-, JiJT1~ffi-tlk~'Rfll-1¥J u'tl 15 ;Jgso % , rtJ§1* 
,i]l:tE ffl ts _t :itt ff~ -=r , ~ -=r J§ :itt ff ~{Uis)f0 73\.-t:}] ~ 1t , * ft ffl ra s{J M il#a '.~ t~ ffi- t& ~ , fff U JvZ ffi ~ 
W [!tJgl. 55g/ cm3 1¥J ffi-tlkJ=, o 
[ 004 7] ~ ~ El l¥J fffU ¼ : ~4#\. Z, :ti ~ttt~ 4m1~ fij~ft 1AJ Jffl[rJj 1~JfLl q:t , rt J§ ¥* 5 ft~ IA] ,;;m El1Um , 
fffUJVG~ JjtJg 1011m, fL~ $ Jg4o % l¥J ~ittm $ JUl o 
[0048] ~ mWi 1¥1 fffU¼: ~45wt % l¥J ,xx - #\. E!3 ;11U1JWJc_\fEH~i!I!.1imr25wt % l¥J ~Wi6 im W~ 
(EC) , 35wt % 1¥J~Wi= E!3 @§ (DMC) , 25wt % 13{J~Wi E!3 6@§ (EMC) 3'.llJVG1¥J1~it1~JfLlq:t, Jf~JJQ 
10wt% 1¥Jl, 3-1AJJ'.fc11JWil7'J@§ ,f~}LJl!I!.~-j'-~ffil~fij~Wio 
[ 0049] t!I!. ~ f' ~ ¥fil s{J fffU ¼ : ft fffU ¼ -/lf 1¥] IE tlk h ;f0 ffi_ t& J=, z l'sJ J]Q A~ it4m $ fUl * 1T ~ 
~, fffUJVG~~: ~4~~1'irfil~n q:i, T!Jf11J1tl!t J§f±A~mWi, 1'tJ§Jffitt1-tJvZ ,~JliAi~, =tt 
;fo 7t '!(J. I ff fffU JvZ ~ it4m'F'-~ -i" ~ ifil o 
[0050J ~,00i:1Jtl3 
[0051] IEtlkJ=,B{J fffU¼: ~4LiNio.5COo.2Mno.3O2, ~ 1Jmil(6'):m '~ ~'};m§::m;rebt 99: 0. 5: 0. 5 
1~it, JJQAN-E!=' ~~H:P~-,t%Jffl[rJj1~1fLl:itt:ff fflt'F, fffUJVGIEtlks!Rfli-, JiJT1~ IEtlks!Rfll-B{J u'tl 15 ;Jg55 % , 
rt J§i* 5 ft ffl ra _L)tt ff iA-=r , i~T Fo :itt ff mffi ;f0 73\.{:J] ~11: , 3=t ft t§ts l¥J q:i $ Wt~ IE tlk~ , fffU 
JvZffi~W [!tJg4. 2g/ cm31¥J IEtlkJ=, o 
[0052] ffi-tlkJ=,B{JfffLJ¼: ~4~ ~ ,'f.!J. E!3 ~tf3'.l~t!13, T$:fiH3l ,:fll-~~1!2:m;Wcbt98: o. 5: 
1. 0: 0. 5¥~it, ;JQA1}(1~1fLl:itt:1rfflt'F, fffUJVGffi-tlk9Rfll-, JiJT1~ffi-tlk9R*ll-1¥1 u'tl 15 ;Jg6O % , rtJ§f* 
5 ft ffl ts _LJtt 1T~ -=r , iA -=r J§ :itt ff m ffi ;f0 73\.-t:}] ~ ft , 3=t ft ffl ra l¥J M il#aW t~ ffi_ t& ~ , fffU JvZ ffi ~ 
W&Jgl. 7Og/cm31¥Jffi_;t]kJ=, o 
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DETAILED ACTION 

Claim Rejections - 35 USC§ 112 

1. The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly 
pointing out and distinctlyclaiming the subject matter which the inventor or a joint inventor 
regards as the invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specifications hall conclude with one or more claims particularlypointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Page 2 

2. Claims 1-17 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 

second paragraph, as being indefinite for failing to particularly point out and distinctly 

claim the subject matter which the inventor or a joint inventor, or for pre-AIA the 

applicant regards as the invention. 

3. Claim 1 recites the limitations "the total weight of the electrolyte" in line 2. There 

is insufficient antecedent basis for this limitation in the claim. For the purposes of this 

office action, "the total weight of the electrolyte" will be interpreted as "a total weight of 

the electrolyte". Further, claims 2-13 are rejected since they depend form claim 1. 

4. Claim 1 recites the limitations "the weight percentage of the dinitrile com pound" 

and "the weight percentage of the trinitrile compound" in lines 2-4. There is insufficient 

antecedent basis for this limitation in the claim. For the purposes of this office action, 

"the weight percentage of the trinitrile compound" will be interpreted as "a weight 

percentage of the trinitrile compound" and "the weight percentage of the dinitrile 

compound" will be interpreted as "a weight percentage of the dinitrile compound". 

Further, claims 2-13 are rejected since they depend form claim 1. 
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5. Claim 1 recites the limitation "the conditions" in line 4. There is insufficient 

Page 3 

antecedent basis for this limitation in the claim. For the purposes of this office action, 

"the conditions" will be interpreted as "conditions". Further, claims 2-13 are rejected 

since they depend from claim 1. 

6. Claims 14 and 17, each independent claims, are also rejected for insufficient 

antecedent basis in the claims since each includes the same terms as listed in points 3-

5 above. And, claims 15-16 are rejected since they depend from claim 14. 

7. Claim 2 recites the limitation "the condition" in line 3. There is insufficient 

antecedent basis for this limitation in the claim. For the purposes of this office action, 

"the condition" will be interpreted as "a condition". 

8. Claim 7 recites the limitation "the weight percentage Z" in line 2. There is 

insufficient antecedent basis for this limitation in the claim. For the purposes of this 

office action, "the weight percentage Z" will be interpreted as "a weight percentage Z". 

9. Claim 10 recites the limitation "the fluoroether" in line 1. There is insufficient 

antecedent basis for this limitation in the claim. For the purposes of this office action, 

"the fluorether" will be interpreted as "a fluoroether". Further, if one of Formula 8, 9, 10, 

or 11 is a fluoroether, claim 10 could be corrected and thus not rejected under 112 by 

stating which formula number the fluoroether is. 
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10. Claim 11 recites the limitation "the content of cyclic phosphonic anhydride" in 

lines 2-3. There is insufficient antecedent basis for this limitation in the claim. For the 

purposes of this office action, "the content of cyclic phosphonic anhydride" will be 

interpreted as "a content of cyclic phosphonic anhydride". 

11. Claim 12 recites the limitation "the group consisting of" in lines 2-3. There is 

insufficient antecedent basis for this limitation in the claim. For the purposes of this 

office action, "the group consisting of" will be interpreted as "a group consisting of". 

12. A broad range or limitation together with a narrow range or limitation that falls 

within the broad range or limitation (in the same claim) is considered indefinite, since 

the resulting claim does not clearly set forth the metes and bounds of the patent 

protection desired. See MPEP § 2173.05(c). Note the explanation given by the Board 

of Patent Appeals and Interferences in Ex parte Wu, 10 USPQ2d 2031, 2033 (Bd. Pat. 

App. & Inter. 1989), as to where broad language is followed by "such as" and then 

narrow language. The Board stated that this can render a claim indefinite by raising a 

question or doubt as to whether the feature introduced by such language is (a) merely 

exemplary of the remainder of the claim, and therefore not required, or (b) a required 

feature of the claims. Note also, for example, the decisions of Ex parte Steigewald, 131 

USPQ 74 (Bd. App. 1961 ); Ex parte Hall, 83 USPQ 38 (Bd. App. 1948); and Ex parte 

Hasche, 86 USPQ 481 (Bd. App. 1949). In the present instance, claim 15 recites the 

broad recitation "a coating" having three options, single-sided coating, double-sided 

coating, or a combination thereof, and the claim also recites a configuration naming 
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"D1" and "D2" in a relationship specified in lines 8-10, illustrating a specific instance with 

a combination of single-sided and double-sided coating (i.e. "a combination thereof" in 

line 3) which is the narrower statement of the range/limitation. For the purposes of this 

office action, claim 15 will be examined with the wider scope of lines 1-3 (thus only a 

single-sided coating reads on the limitations of the claim). Further, claim 16 is rejected 

since it depends from claim 15. 

Claim Rejections - 35 USC § 103 

13. The following is a quotation of 35 U.S.C. 103 which forms the basis for all 

obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed 
invention is not identicallydisclosed as set forth in section 102, if the differences between the 
claimed invention and the prior art are such that the claimed invention as a whole would have 
been obvious before the effective filing date of the claimed invention to a person having 
ordinaryskill in the art to which the claimed invention pertains. Patentabilityshall not be 
negated by the manner in which the invention was made. 

14. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103 are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 

15. This application currently names joint inventors. In considering patentability of the 

claims the examiner presumes that the subject matter of the various claims was 
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commonly owned as of the effective filing date of the claimed invention(s) absent any 

evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to 

point out the inventor and effective filing dates of each claim that was not commonly 

owned as of the effective filing date of the later invention in order for the examiner to 

consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2) 

prior art against the later invention. 

16. Claims 1-4, 7-10, 12 and 14-17 are rejected under 35 U.S.C. 103 as being 

unpatentable over Ohashi (US 2017/0324116). 

Regarding claim 1, Ohashi discloses an electrolyte ([0002]) a dinitrile compound 

([0070]-[0071 ]), a trinitrile compound ([0070]-[0071 ]), and propyl propionate ([0134]), 

with a total amount of the dinitrile and trinitrile compounds is 5% ([0072]). The 

reference does not explicitly disclose the amount of dinitrile/trinitrile is between about 

0.1 - 8. As the battery cycle characteristics and resistance are variables that can be 

modified, among others, by adjusting said amount of dinitrile/trinitrile, with said cycle 

characteristics and resistance both varying as the amount of dinitrile/trinitrile is varied, 

the precise amount of dinitrile/trinitrile would have been considered a result effective 

variable by one having ordinary skill in the art at the time the invention was filed. As 

such, without showing unexpected results, the claimed amount of dinitrile/trinitrile 

cannot be considered critical. Accordingly, one of ordinary skill in the art at the time the 

invention was filed would have optimized, by routine experimentation, the amount of 

dinitrile/trinitrile in the electrolyte of Ohashi to obtain the desired balance between the 

cycle characteristics and resistance (In re Boesch, 617 F.2d. 272, 205 USPQ 215 

(CCPA 1980)), since it has been held that where the general conditions of the claim are 
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disclosed in the prior art, discovering the optimum or workable ranges involves only 

routine skill in the art. (In re Aller, 105 USPQ 223). 

Regarding claim 2, Ohashi discloses all of the claim limitations as set forth above. 

While the reference does not explicitly disclose the amount of trinitrile/propyl propionate 

is about 0.01 - 3, the variation in the amount of trinitrile/propyl propionate is not 

considered to confer patentability to the claims. Ohashi (see [0134]) teaches that it was 

known in the art at the time of the invention that varying the amount of trinitrile/propyl 

propionate will vary the performance characteristics of the battery. Therefore the 

performance characteristics of the battery is/are a variable(s) that can be modified, 

among others, by varying the amount of trinitrile/propyl propionate. For that reason, the 

amount of trinitrile/propyl propionate, would have been considered a result effective 

variable by one having ordinary skill in the art at the time the invention was filed. As 

such, without showing unexpected results, the amount of trinitrile/propyl propionate 

cannot be considered critical. Accordingly, one of ordinary skill in the art at the time the 

invention was filed would have optimized, by routine experimentation, the amount of 

trinitrile/propyl propionate in the electrolyte of Ohashi to obtain the desired performance 

characteristics of the battery (In re Boesch, 617 F.2d. 272, 205 USPQ 215 (CCPA 

1980)), since it has been held that where the general conditions of the claim are 

disclosed in the prior art, discovering the optimum or workable ranges involves only 

routine skill in the art. (In re Aller, 105 USPQ 223). 
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Regarding claims 3 and 4, Ohashi discloses all of the claim limitations as set forth 

above and also discloses the dinirile compound is glutaronitrile or adiponitrile ([0069]-

[0071 ]). 

Regarding claim 7, Ohashi discloses all of the claim limitations as set forth above 

and also discloses either or both of X and Y is about 4 wt%, but does not explicitly 

disclose weight percentage Z is about 5 - 50 wt%. However, the amount of propyl 

propionate is not considered to confer patentability to the claims. Ohashi (see [0134]) 

teaches that it was known in the art at the time of the invention that varying the amount 

of propyl propionate will vary the performance characteristics of the battery. Therefore 

the performance characteristics of the battery is/are a variable(s) that can be modified, 

among others, by varying the amount of propyl propionate. For that reason, the amount 

of propyl propionate, would have been considered a result effective variable by one 

having ordinary skill in the art at the time the invention was filed. As such, without 

showing unexpected results, the amount of propyl propionate cannot be considered 

critical. Accordingly, one of ordinary skill in the art at the time the invention was filed 

would have optimized, by routine experimentation, the amount of propyl propionate in 

the electrolyte of Ohashi to obtain the desired performance characteristics of the battery 

(In re Boesch, 617 F.2d. 272, 205 USPQ 215 (CCPA 1980)), since it has been held that 

where the general conditions of the claim are disclosed in the prior art, discovering the 

optimum or workable ranges involves only routine skill in the art. ( In re Aller, 105 USPQ 

223). 
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Regarding claims 8-10, Ohashi discloses all of the claim limitations as set forth 

above and also discloses a fluoroether comprising 1,1,2,2-tetrafluoroethyl-2,2,3,3-

tetrafluoropropyl ether ([0136]). 

Regarding claims 12, Ohashi discloses all of the claim limitations as set forth above 

and also discloses a compound having a sulfur-oxygen double bond ([0073]-[0074]). 

Regarding claim 14, Ohashi discloses an electrochemical device (Abstract, [0011 ]), 

wherein the electrochemical device comprises electrodes (Abstract, [0011]) and an 

electrolyte ([0002]), the electrolyte ([0002]) comprising a dinitrile compound ([0070]­

[0071]), a trinitrile compound ([0070]-[0071]), and propyl propionate ([0134]), with a total 

amount of the dinitrile and trinitrile compounds is 5% ([0072]). The reference does not 

explicitly disclose the amount of dinitrile/trinitrile is between about 0.1 - 8. As the battery 

cycle characteristics and resistance are variables that can be modified, among others, 

by adjusting said amount of dinitrile/trinitrile, with said cycle characteristics and 

resistance both varying as the amount of dinitrile/trinitrile is varied, the precise amount 

of dinitrile/trinitrile would have been considered a result effective variable by one having 

ordinary skill in the art at the time the invention was filed. As such, without showing 

unexpected results, the claimed amount of dinitrile/trinitrile cannot be considered critical. 

Accordingly, one of ordinary skill in the art at the time the invention was filed would have 

optimized, by routine experimentation, the amount of dinitrile/trinitrile in the electrolyte of 

Ohashi to obtain the desired balance between the cycle characteristics and resistance 

(In re Boesch, 617 F.2d. 272, 205 USPQ 215 (CCPA 1980)), since it has been held that 
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where the general conditions of the claim are disclosed in the prior art, discovering the 

optimum or workable ranges involves only routine skill in the art. (In re Aller, 105 USPQ 

223). 

Regarding claim 15, Ohashi discloses all of the claim limitations as set forth above 

and also discloses the electrode comprises a current collector ([0181]) and a coating on 

the current collector ([0181 ]), the collector comprising a single-sided coating formed by 

applying a slurry ([0179], [0214], [0218]) on one surface of the current collector and 

having a compaction density D1 ([0179], [0181], [0217], [0218]). 

Regarding claim 16, Ohashi discloses all of the claim limitations as set forth above 

and also discloses the electrodes comprise a cathode ([0217]) and an anode ([0181 ]), 

cathode 4.2 g/cm3 ([0217]) and anode 1.3 g/cm3 ([0181 ]). 

Regarding claim 17, Ohashi discloses an electronic device ([0003], [0266]), 

comprising an electrochemical device (Abstract, [0011]), wherein the electrochemical 

device comprises electrodes (Abstract, [0011]) and an electrolyte ([0002]), the 

electrolyte ([0002]) comprising a dinitrile compound ([0070]-[0071]), a trinitrile 

compound ([0070]-[0071 ]), and propyl propionate ([0134]), with a total amount of the 

dinitrile and trinitrile compounds is 5% ([0072]). The reference does not explicitly 

disclose the amount of dinitrile/trinitrile is between about 0.1 - 8. As the battery cycle 

characteristics and resistance are variables that can be modified, among others, by 

adjusting said amount of dinitrile/trinitrile, with said cycle characteristics and resistance 
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dinitrile/trinitrile would have been considered a result effective variable by one having 

ordinary skill in the art at the time the invention was filed. As such, without showing 

unexpected results, the claimed amount of dinitrile/trinitrile cannot be considered critical. 

Accordingly, one of ordinary skill in the art at the time the invention was filed would have 

optimized, by routine experimentation, the amount of dinitrile/trinitrile in the electrolyte of 

Ohashi to obtain the desired balance between the cycle characteristics and resistance 

(In re Boesch, 617 F.2d. 272, 205 USPQ 215 (CCPA 1980)), since it has been held that 

where the general conditions of the claim are disclosed in the prior art, discovering the 

optimum or workable ranges involves only routine skill in the art. (In re Aller, 105 USPQ 

223). 

17. Claims 5, 6 and 13 are rejected under 35 U.S.C. 103 as being unpatentable over 

Ohashi (US 2017/0324116) as applied to claim 1 above, and further in view of Kim et al. 

( us 2017 /0069934). 

Regarding claims 5 and 6, Ohashi discloses all of the claim limitations as set forth 

above but does not explicitly disclose 1,3,5-pentanetricarbonitrile and gamma­

butyrolacetone or gamma-valerolacetone. 

Kim et al. discloses in Figs 1-8, a battery (ref 100) including an electrolyte ([0030]) 

comprising 1,3,5-pentanetricarbonitrile ([0038]) and gamma-butyrolacetone or gamma­

valerolacetone ([0038], all listed). Adding these compounds enhances battery capacity 

and cycle life ([0038]). 
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Kim et al. and Ohashi are analogous since both deal in the same field of endeavor, 

namely, battery electrolytes. 

It would have been obvious to one of ordinary skill in the art at the time of filing to 

incorporate the 1,3,5-pentanetricarbonitrile and gamma-butyrolacetone or gamma­

valerolacetone disclosed by Kim et al. into the electrolyte of Ohashi to enhance capacity 

and cycle life, thereby enhancing overall battery performance. 

18. Claim 11 is rejected under 35 U.S.C. 103 as being unpatentable over Ohashi (US 

2017/0324116) as applied to claim 1 above, and further in view of Zhang et al. (US 

2017/0317385). 

Regarding claim 11 , Ohashi discloses all of the claim limitations as set forth above 

but does not explicitly disclose a cyclic phosphonic anhydride at 0.01 - 10 wt%. 

Zhang et al. discloses a battery ([0008]) including an electrolyte ([0008]) comprising 

a cyclic phosphonic anhydride ([0043]) at 0.05 - 10 wt% ([0089]). Adding these 

compounds enhances battery stability and cycle life ([0090], [0101], [0103], [0114], 

[0115]). 

Zhang et al. and Ohashi are analogous since both deal in the same field of 

endeavor, namely, battery electrolytes. 

It would have been obvious to one of ordinary skill in the art at the time of filing to 

incorporate the amount of cyclic phosphonic anhydride disclosed by Zhang et al. into 

the electrolyte of Ohashi to enhance battery stability and cycle life, thereby enhancing 

overall battery performance. 
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19. Any inquiry concerning this communication or earlier communications from the 

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

(571 )270-1212. The examiner can normally be reached on Monday - Friday SA - 4P 

EST. 

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

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

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

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

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

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

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

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see https://ppair­

my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private 

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

If you would like assistance from a USPTO Customer Service Representative or access 

to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000. 

/KENNETH J DOUYETTE/ 
Primary Examiner, Art Unit 1725 
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Doc code: IDS PTO/SB/0Ba (03-15) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2016. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16211853 

Filing Date )018-12-06 

INFORMATION DISCLOSURE First Named Inventor lt<efei WANG 
STATEMENT BY APPLICANT 

Art Unit 11725 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Basia Anna RIDLEY 

Attorney Docket Number I LEEL-0091 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

/K.J.D/ 1 20170288268 Q017-10-05 Kim etal. 

/K.J.D/ 2 20170018803 R0H-01-19 i/1/ang et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

/K.J.D/ 1 ~06816633 CN A 2017-06-09 University of Jiliang, English abstract X China 

/K.J.D/ 2 ~017022108 JP A 2017-01-26 Stella Chemifa Corp. English abstract [8J 
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Application Number 16211853 

Filing Date 2018-12-06 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

Art Unit 1725 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Basia Anna RIDLEY 

Attorney Docket Number LEEL-0091 

/K. J .D/ 3 ~05680088 CN A 2016-06-15 
bonguan Kaixin Battery English abstract cg] Material Co_, Ltd_ 

/K.J.D/ 4 ~03401020 CN A 2013-11-20 
Dongguan Shanshan English abstract cg] Battery Materials Co_, Ltd 

/K.J.D/ 5 ~03779607 CN A 2014-05-07 Central South University English abstract cg] 

/K.J.D/ 6 rn4752769A CN A 2015-07-01 
Ningde Amperex English abstract cg] If echnology Ltd_ 

VK.J.D/ 7 ~06099185 CN A 2016-11-09 
Highpower Tech English abstract cg] Huizhou) Co_, Ltd_ 

/K.J.D/ 8 ~04979589 CN A 2015-10-14 
Donguan Kaixin Battery English abstract cg] Material Co_, Ltd_ 

/K.J.D/ 9 ~03956517 CN A 2014-07-30 
South China Normal English abstract cg] University 

/K.J.D/ 10 ~05098237 CN A 2015-11-25 
~hejiang Research Inst English abstract cg] Of Chemical Industry Ltd_ 

/K.J.D; 11 ~05355975 CN A 2016-02-24 
Ningde Amperex English abstract cg] rr echnology Ltd_ 

/K.J.D/ 12 ~05529498 CN A 2016-04-27 
Donguan Kaixin Battery English abstract □ Material Co_, Ltd_ 

/K.J.D/ 13 ~07394269 CN A 2017-11-24 
Ningde Amperex English abstract cg] If echnology Ltd_ 
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Receipt date: 04/14/2020 16/211,853 - GAU: 1725 

Application Number 16211853 

Filing Date 2018-12-06 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

Art Unit 1725 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Basia Anna RIDLEY 

Attorney Docket Number LEEL-0091 

Ningde Ccomptemporary 

/K.J.D/ 14 ~08242567 CN A 2018-07-03 ~mperex Technology Co. English abstract cg] 
,_td. 

/K.J.D/ 15 ~07275553 CN A 2017-10-20 Dongguan Liwinon English abstract cg] Energy Tech Co., Ltd. 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 
NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

/K.J.D/ 1 Extended European Search Report issued January 14, 2020 in European application 19198416.0, 7 pages in English X 

/K.J.D/ 2 
Chinese First Office Action issued January 19, 2020 in Chinese counterpart application 201811108529.X, 12 pages in 

□ Chinese 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature II /KENNETH J DOUYETTE/ I Date Considered I 04/23/2020 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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Application Number 16211853 

Filing Date 2018-12-06 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

Art Unit 1725 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Basia Anna RIDLEY 

Attorney Docket Number LEEL-0091 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

X See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /juan.carlos.a.marquezl Date (YYYY-MM-DD) 2020-04-14 

Name/Print Juan Carlos A. Marquez Registration Number ~072 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

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

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Doc code: IDS PTO/SB/0Ba (03-15) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2016. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16211853 

Filing Date )018-12-06 

INFORMATION DISCLOSURE First Named Inventor lt<efei WANG 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I LEEL-0091 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

/K.J.D/ 1 9812739 Q017-11-07 NINGDE AMPEREX 
TECHNOLOGY LIMITED 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

/K.J.D/1 ~05074993 CN A 2015-11-18 SK Innovation Co., Ltd. English Abstract X 

/K.J.D/ 
2 ~01640290 CN A 2010-02-03 Sanyo Electric Co. English Abstract [8J 

/K.J.D/ 3 ~03928708 CN A 2014-07-16 Samsung SDI Co., Ltd. English Abstract [8J 
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Receipt date: 12/06/2018 16/211,853 - GAU: 1725 

Application Number 16211853 

Filing Date 2018-12-06 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number LEEL-0091 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 

EXAMINER SIGNATURE 

Examiner Signature II /KENNETH J DOUYETTE/ I Date Considered 11 04/23/2020 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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Receipt date: 12/06/2018 16/211,853 - GAU: 1725 

Application Number 16211853 

Filing Date 2018-12-06 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number LEEL-0091 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

X See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /juan.carlos.a.marquezl Date (YYYY-MM-DD) 2018-12-06 

Name/Print Juan Carlos A. Marquez Registration Number ~072 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

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

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Doc code: IDS PTO/SB/0Ba (03-15) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2016. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16211853 

Filing Date )018-12-06 

INFORMATION DISCLOSURE First Named Inventor lt<efei WANG 
STATEMENT BY APPLICANT 

Art Unit 11725 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Basia Anna RIDLEY 

Attorney Docket Number I LEEL-0091 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

/K.J.D/ 1 20190245245 A1 Q019-08-08 ~hang et a. 

/K.J.D/ 
2 20180233778 A1 R018-0B-16 Park et al. 

/K.J.D/ 3 20180108947 A9 R018-04-19 lhuang 

VK.J.D/ 4 20160301103 A1 R016-10-13 Kim etal. 

/K.J.D/ 5 20140322596 A1 Q014-10-30 Shatunov et al. 
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Application Number 16211853 

Filing Date 2018-12-06 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

Art Unit 1725 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Basia Anna RIDLEY 

Attorney Docket Number LEEL-0091 

/K.J.D/ 6 20170125845 A1 R0H-05-04 Yu et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 ~09301326 CN A 2019-02-01 
Ningde Amperex English abstract X /K.J.D/ rr echnology Ltd_ 

VK.J.D/ 2 ~01195931 KR B1 2012-12-30 ,_G Chemical Ltd. English abstract cg] 

/K.J.D/ 3 ~03633371 CN A 2014-03-12 
Shenzhen Capchem English abstract cg] rrechnology Co., Ltd. 

/K.J.D/ 4 ~04332653 CN A 2015-02-04 lt\mperex Technology Ltd. English abstract cg] 

/K.J.D/ 5 ~02522590 CN A 2012-06-27 Huawei Tech Co., Ltd. English abstract cg] 

/K. J .D; 6 ~05609874 CN A 2016-05-25 
Dongguan Amperex English abstract cg] rr echnology Ltd_ 

/K.J.D/ 7 ~03682416 CN B 2014-03-26 Samsung SDI Co., Ltd. English abstract cg] 

/K.J.D/ 8 ~07408734 CN A 2017-11-28 Mitsubishi Chem Corp. English abstract cg] 
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Application Number 16211853 

Filing Date 2018-12-06 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re U.S. Patent Application of ) 
) 

WANG et al. ) 
) 

Application Number: 16/211,853 ) 
) 

Filed: December 6, 2018 ) 
) 

For: ELECTROLYTE AND ELECTROCHEMICAL DEVICE ) 
) 

Attorney Docket No. LEEL-0091 ) 

Mail Stop Amendment 
Commissioner of Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Confirmation No. 4935 

Art Unit 1725 

Examiner: 
Kenneth J. Douyette 

RESPONSE AND AMENDMENT UNDER 37 C.F.R. § 1.111 

Sir: 

This is in response to the Office Action mailed on May 26, 2020, the period of response to 

which is set to expire on August 26, 2020. Please amend and reconsider the above-referenced 

application as follows: 



IN THE CLAIMS: 

Claims 1 and 3-17 stand for consideration in this application, wherein claims 1, 7, 12 and 

15 are being amended to more particularly point out and distinctly claim the subject invention; and 

claim 2 is being canceled without prejudice or disclaimer, all as follows: 

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

compound, and propyl propionate, wherein, based on [[the]]£! total weight of the 

electrolyte, [[the]]£! weight percentage of the dinitrile compound is X and [[the]]£! 

weight percentage of the trinitrile compound is Y, where X and Y meet [[the]] conditions 

represented by Formula (1) and Formula (2): 

about 2 wt¾ :S (X + Y) :S about 11 wt¾ ... (1 ); and 

about 0.1 :S (X/Y) :S about 8 ... (2).,_ 

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

propyl propionate is Z, where Y and Z meet a condition represented by Formula (3): 

about 0.01 < (Y/Z) < about 0.3 ... (3). 

2. (Canceled). 

3. (Original) The electrolyte according to Claim 1, wherein the dinitrile compound 

comprises a compound of Formula (4) or (5): 

CN-R1-CN (4); 

CN-R2-(O-R3)u-O-R4-CN (5); 

or a combination thereof, 

where R1, R2, R3 and R4 are each independently an alkylene group having 1-5 

carbon atoms or an alkenylene group having 2-5 carbon atoms, 

and n represents an integer from O to 5. 

4. (Original) The electrolyte according to Claim 1, wherein the dinitrile compound is one 

selected from the group consisting of butanedinitrile, glutaronitrile, adiponitrile, 1,5-

dicyanopentane, 1,6-dicyanohexane, 1,7-dicyanoheptane, 1,8-dicyanooctane, 1,9-

- 2 -



dicyanononane, 1, 10-dicyanodecane, 1, 12-dicyanododecane, tetramethylbutanedinitrile, 

2-methy lgl utaroni trile, 2, 4-dimethy lgl utaroni trile, 2,2, 4, 4-tetramethy lgl utaroni tril e, 1, 4-

di cyanopentane, 2,6-dicyanoheptane, 2, 7-dicyanooctane, 2,8-dicyanononane, 1,6-

dicyanodecane, 1,2-dicyanobenzene, 1,3-dicyanobenzene, 1,4-dicyanobenzene, 3,5-

di oxa-pimel onitril e, 1, 4-bi s( cyanoethoxy )butane, ethy 1 ene glycol bis(2-cy anoethy 1 )ether, 

diethylene glycol bis(2-cyanoethyl)ether, triethylene glycol bis(2-cyanoethyl)ether, 

tetraethylene glycol bis(2-cyanoethyl)ether, 3,6,9, 12, 15, 18-hexaoxaeicosanoic dinitrile, 

l,3-bis(2-cyanoethoxy)propane, l,4-bis(2-cyanoethoxy)butane, l,5-bis(2-

cyanoethoxy)pentane, ethylene glycol bis(4-cyanobutyl)ether, 1,4-dicyano-2-butene, 1,4-

dicyano-2-methyl-2-butene, 1, 4-dicyano-2-ethyl-2-butene, 1, 4-dicyano-2,3-dimethyl-2-

butene, l ,4-dicyano-2,3-diethyl-2-butene, 1,6-dicyano-3-hexene, 1,6-dicyano-2-methyl-

3-hexene, 1,6-dicyano-2-methyl-5-methyl-3-hexene, and any combination thereof. 

5. (Original) The electrolyte according to Claim 1, wherein the trinitrile compound 

comprises a compound of Formula (6) or (7): 

CN-(CH2)x-CH{(CH2)y-CN}-(CH2)z-CN (6); 

Rs 
I 

X -O-R --C-R -o-x 4 ,._~ I 7 s 

Rs 
I 

0 
I 
~ (7); 

or a combination thereof, 

where in Formula (6), x, y, and z represent an integer from Oto 5, and x, y, and z 

are not 0 at the same time; and 

in Formula (7), Rs represents hydrogen or an alkyl group having 1-5 carbon 

atoms, R6, R7 and Rs are each independently an alkylene group having 1-5 carbon atoms, 

and X4, Xs and X6 are each independently -R9-CN, in which R9 represents an alkylene 

group having 1-5 carbon atoms. 

6. (Original) The electrolyte according to Claim 1, wherein the trinitrile compound is one 

- 3 -



selected from the group consisting of: 1,3,5-pentanetricarbonitrile; 1,2,3-propanetrinitrile; 

1,3,6-hexanetricarbonitrile; 1,2,6-hexanetricarbonitrile; l,2,3-tris(2-

cyanoethoxy )propane; 1,2, 4-tris(2-cyanoethoxy )butane; 1, 1, 1-

tris( cyanoethoxymethylene )ethane; 1, 1, 1-tris( cyanoethoxymethylene )propane; 3-methyl-

1,3,5-tris( cyanoethoxy )pentane; 1,2,7-tris(cyanoethoxy)heptane; 1,2,6-

tris(cyanoethoxy)hexane; 1,2,5-tris(cyanoethoxy)pentane; and any combination thereof. 

7. (Currently Amended) The electrolyte according to Claim 1, wherein Xis about 0.01-10 

wt¾, Y is about 0.01-10 wt¾, and [[the]]~ weight percentage Z of the propyl propionate 

is about 5-50 wt¾. 

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

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

Formula (11): 

Rfl-O - Rf2 (8); 

Rfl-O-R (9) 

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

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

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

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

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

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

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

independently a fluoroalkyl group selected from the group consisting ofHCF2-, CF 3-, 

HCF2CF2-, CH3CF2-, CF3CH2-, CF3CF2-, (CF3)2CH-, HCF2CF2CH2-, CF 3CH2CH2-, 

HCF2CF2CF2CH2-, HCF2CF2CF2CF2CH2-, CF3CF2CH2-, CF3CFHCF2CH2-, 

HCF2CF(CF3)CH2-, and CF 3CF2CH2CH2-. 

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

from the group consisting of: HCF2CF2CH2OCF2CF2H, (CF3)2CFCF(CF2CF3)(OCH3), 
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CF 3CHFCF 2CH(CH3 )OCF 2CHFCF 3, HCF 2CF 2CH2OCF 2CF 2CF 2CF 2H, 

HCF 2CF 2OCH2CF 3, HCF 2CF 2OCH2CH2OCF 2CF 2H, HCF 2CF 2OCH2CH2CH2OCF 2CF 2H, 

HCF 2CF 2CH2OCF 2CF 2CF 2H, HCF 2CF 2OCH2CH2OCF 2CF 2CF 2H, 

HCF 2CF 2OCH2CH2CH2OCF 2CF 2CF 2H, CH3QCH2CH2OCH2CH2F, 

CH3QCH2CH2OCH2CF 3, CH3QCH2CH(CH3 )OCH2CH2F, CH3QCH2CH(CH3 )OCH2CF 3, 

FCH2CH2OCH2CH2OCH2CH2F, FCH2CH2OCH2CH(CH3 )OCH2CH2F, 

CF3CH2O(CH2CH2O)2CH2CF3, CF3CH2OCH2CH(CH3)QCH2CF3, and any combination 

thereof. 

11. (Currently Amended) The electrolyte according to Claim 1, further comprising a cyclic 

phosphonic anhydride, based on the total weight of the electrolyte, [[the]]£! content of 

cyclic phosphonic anhydride is about 0.01-10 wt¾. 

12. (Currently Amended) The electrolyte according to Claim 1, further comprising one 

selected from [[the]]£! group consisting of: a cyclic carbonate ester having a carbon­

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

ester, a compound having a sulfur-oxygen double bond, and any combination thereof. 

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

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

14. (Previously Presented) An electrochemical device, wherein the electrochemical device 

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

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

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

trinitrile compound is Y, where X and Y meet the conditions represented by Formula (1) 

and Formula (2): 

about2wt%:S(X+Y):Sabout 11 wt¾ ... (l); and 

about 0.1 :S (X/Y) :S about 8 ... (2). 

15. (Currently Amended) The electrochemical device according to Claim 14, wherein the 
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electrode comprises a current collector and a coating on the current collector, the coating 

comprising a single-sided coating[[,]] and a double-sided coating or a eombiHa-tioH 

thereof, wherein: 

the single-sided coating is a coating formed by applying a slurry on one surface of 

the current collector; and the double-sided coating is a coating formed by applying a 

slurry on two opposite surfaces of the current collector; and 

the electrode with the single-sided coating has an electrode compaction density 

DI, and the electrode with the double-sided coating has an electrode compaction density 

D2, wherein DI and D2 meet the relationship: about 0.8 :S Dl/D2 :S about 1.2. 

16. (Original) The electrochemical device according to Claim 15, wherein the electrodes 

comprise a cathode and a anode, wherein when the electrode is a cathode, 3.5 g/cm3 :S 

D2 :S 4.3 g/cm3
; or when the electrode is an anode , 1.2 g/cm3 :S D2 :S 1.8 g/cm3

. 

17. (Previously Presented) An electronic device, comprising an electrochemical device that 

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

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

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

trinitrile compound is Y, where X and Y meet the conditions represented by Formula (1) 

and Formula (2): 

about2wt%:S(X+Y):Sabout 11 wt¾ ... (I); and 

about 0.1 :S (X/Y) :S about 8 ... (2). 
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REMARKS 

The above amendments to the above-captioned application along with the following 

remarks are being submitted as a full and complete response to the Office Action dated May 26, 

2020 (USPTO Paper No. 20200423). In view of the above amendments and the following 

remarks, the Examiner is respectfully requested to give due reconsideration to this application, to 

indicate the allowability of the claims, and to pass this case to issue. 

Status of the Claims 

As outlined above, claims 1 and 3-17 stand for consideration in this application, wherein 

claims 1, 7, 12 and 15 are being amended to more particularly point out and distinctly claim the 

subject invention; and claim 2 is being canceled without prejudice or disclaimer. Any and all 

amendments to the specification and/or to the claims are fully supported throughout the disclosure 

of the invention. Applicant submits that no new matter is being introduced into this application 

through the submission of this response. 

Formality Rejections 

Claims 1-17 were rejected under 35 U.S.C. §112, second paragraph (pre-AIA), or 35 

U.S.C. §112(b) (post-AIA) as being indefinite for language throughout the claims which the 

Examiner considered to be undefined or lacking in proper antecedent basis. 

As outlined above, the claims are being amended to more particularly point out and 

distinctly claim the subject invention in accordance with the Examiner's requirements, including 

but not limited to providing proper antecedent basis for each element recited in the claims. 

However, specifically with respect to the rejection of claim 10, Applicant will point out that claim 

8 from which claim 10 depends, as originally filed, recites in part "The electrolyte according to 

Claim I, further comprising a fluoroether comprising at least one of the compounds of Formula 

(8), Formula (9), Formula (JO) or Formula (I I): ... " [emphasis added]. In view of the recitation 

of claim 8, Applicant will contend that the recitation of "the fluoroether" in claim 10 does in fact 

have proper antecedent basis. The rejection with respect to claim 10 is thus without proper 

grounds. As such, Applicant will submit that all the Examiner's formality rejections have been 

obviated and/or rendered moot. 
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Prior Art Rejections 

The Examiner rejected claims 1-4, 7-10, 12 and 14-17 under 35 U.S.C. §103 as being 

unpatentable over US Publication No. 2017/0324116 to Ohashi. In addition, the Examiner rejected 

claims 5-6 and 13 under 35 U.S.C. §103(a) as being unpatentable over Ohashi in view of US 

Publication No. 2017/0069934 to Kim et al. Further, the Examiner rejected claim 11 under 35 

U.S.C. §103(a) as being unpatentable over Ohashi in view of US Publication No. 2017/0317385 

to Zhang et al. Applicant has reviewed the above-noted rejections and hereby respectfully 

traverses. 

A proper obviousness rejection requires establishing that the prior art references, when 

combined, teach or suggest all of the claim limitations (MPEP §2143). Furthermore, "a patent 

composed of several elements is not proved obvious merely by demonstrating that each of its 

elements was, independently, known in the prior art." KSR Int'! Co. v. Teleflex Inc., 127 S. Ct. 

1727, 1741 (2007). Rather, a "convincing line of reasoning supporting rejection" must be 

presented (MPEP §2144). The rationale to support a conclusion that a claim would have been 

obvious is that "a person of ordinary skill in the art would have been motivated to combine the 

prior art to achieve the claimed invention and that there would have been a reasonable expectation 

of success." DyStar Textilfarben GmbH & Co. Deutschland KG v. C.H. Patrick Co., 464 F.3d 

1356, 1360 (Fed. Cir. 2006). 

The present invention as recited in independent claim 1 is directed to an electrolyte, 

comprising a dinitrile compound, a trinitrile compound, and propyl propionate, wherein, based on 

g total weight of the electrolyte, g weight percentage of the dinitrile compound is X and g weight 

percentage of the trinitrile compound is Y, where X and Y meet conditions represented by 

Formula (1) and Formula (2): about 2 wt% ::S (X+Y) ::S about 11 wt% ... (1); and about 0.1 ::S 

(X/Y) ::S about 8 ... (2), wherein, based on the total weight of the electrolyte, a weight percentage 

of the propyl propionate is Z, where Y and Z meet a condition represented by Formula (3): about 

0.01 < (Y/Z) < about 0.3 ... (3). 

Further, the present invention as recited in independent claim 14 is directed to an 

electrochemical device, wherein the electrochemical device comprises electrodes and an 

electrolyte comprising a dinitrile compound, a trinitrile compound, and propyl propionate, 

wherein, based on the total weight of the electrolyte, the weight percentage of the dinitrile 
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compound is X and the weight percentage of the trinitrile compound is Y, where X and Y meet 

the conditions represented by Formula (1) and Formula (2): about 2 wt% ::S (X+Y) ::S about 

11 wt% ... (1); and about 0.1 ::S (X/Y) ::S about 8 ... (2). 

Even more, the present invention as recited in independent claim 17 is directed to an 

electronic device, comprising an electrochemical device that includes electrodes and an electrolyte 

comprising a dinitrile compound, a trinitrile compound, and propyl propionate, wherein, based on 

the total weight of the electrolyte, the weight percentage of the dinitrile compound is X and the 

weight percentage of the trinitrile compound is Y, where X and Y meet the conditions 

represented by Formula (1) and Formula (2): about 2 wt% ::S (X+Y) ::S about 11 wt% ... (1); 

and about 0.1 ::S (X/Y) ::S about 8 ... (2). 

In contrast to the claimed invention, the primary reference of Ohashi teaches that the 

content of the nitrile compound is preferably equal to or greater than 0.01 % and less than or equal 

to 6% by mass (see paragraph [0072] of Ohashi). Ohashi does not teach or suggest that a weight 

percentage X of the dinitrile compound and a weight percentage Y of the trinitrile compound 

should meet: about 2 wt¾ ~ (X+Y) ~ about 11 wt¾. In addition, Ohashi does not teach or 

suggest that a weight percentage Y of the trinitrile compound and a weight percentage Z of the 

propyl propionate should meet: about 0.01 ~ (Y/Z) ~ about 0.3. Therefore, Ohashi by itself 

cannot and does not disclose or suggest all the limitations of the independent claim 1 as now 

amended. Ohashi cannot and does not anticipate or render obvious each and every feature of the 

claimed invention as recited in at least the independent claim 1. Rather, the present invention as 

claimed is distinguishable and thereby allowable over the primary reference of Ohashi. 

The secondary references of Kim et al. and Zhang et al. also do not disclose or suggest the 

above-mentioned features of the claimed invention. In addition, the Examiner has presented no 

evidence in the cited references or in any other manner that the electrolyte meeting the above 

conditions of the claimed invention would be commonly known to those of ordinary skill in the 

art. Therefore, Applicant will contend that those skilled in the art could not and would not arrive 

at the combination of features that embody the claimed invention, given the teachings of Ohashi, 

Kim et al., and Zhang et al. Thus, the combination of Ohashi in view of Kim et al., and Zhang et 

al. cannot and does not render obvious each and every feature of the claimed invention as recited 

in at least the independent claim 1. Rather, the present invention as claimed is distinguishable and 

thereby allowable over Ohashi in view of Kim et al., and Zhang et al. 
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With respect to the independent claims 14 and 17, these claims recite features the same or 

substantially the same as those of claim 1, along with other patentably distinct elements. Thus, 

Applicant will contend that the combination of Ohashi in view of Kim et al., and Zhang et al. 

cannot and does not render obvious each and every feature of the claimed invention as recited in 

at least the independent claims 14 and 17 for the same or similar reasons. Rather, the present 

invention as claimed is again distinguishable and thereby allowable over Ohashi in view of Kim 

et al., and Zhang et al. 

Even more, per the standards set forth in Graham v. John Deere Co., 383 U.S. 1 (1966), it 

is well established that unexpected results are a secondary consideration that may tip the scales 

towards a conclusion of nonobviousness. Such unexpected results may include (a) greater than 

expected results; (b) superiority of a shared property; ( c) presence of an unexpected property; and 

(d) absence of an expected property (see MPEP §716.02(a)). In this case, Applicant will point out 

that, as shown by the results of Examples S2-2 and Comparison Example D2-3, and Example S2-

5 and Comparison Example D2-4 in Table 2 (see specification as filed), the ratio of the contents 

of the trinitrile compound and dinitrile compound has a great influence on the DC internal 

resistance. In the structure and operation of the present invention as claimed, it was found that 

when Y/Z is within the range of 0.01-0.3, the electrolyte has a better inhibition effect on the 

increase in the DC internal resistance. Since the cited prior art fails to show or suggest every 

feature of the claimed invention, as shown above, the same prior art could not and would not show 

or suggest effects or results that were not expected or achievable by the prior art, much less those 

by the claimed invention. Thus, the results yielded by the claimed invention are unexpected in 

view of the cited prior art. 

Dependent Claims 

With respect to the dependent claims 2-13 and 15-16, it is well established that where an 

independent claim is nonobvious under 35 U.S.C. §103, then any claim depending therefrom is 

nonobvious. In re Fine, 5 U.P.S.Q.2d 1596, 1598 (Fed. Cir. 1988). Therefore, since independent 

claims 1, 14 and 17 are distinguishable and thereby allowable over the prior art of record, as shown 

above, dependent claims 2-13 and 15-16 are equally distinguishable and thereby allowable over 

the prior art of record. 
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Conclusion 

In view of all the above, Applicant respectfully submits that certain clear and distinct 

differences as discussed exist between the present invention as now claimed and the prior art as a 

whole. These differences are more than sufficient that the present invention as now claimed would 

not have been anticipated nor rendered obvious given the prior art. Rather, the present invention 

as a whole is distinguishable, and thereby allowable over the prior art. 

Favorable reconsideration of this application as amended is respectfully solicited. Should 

there be any outstanding issues requiring discussion that would further the prosecution and 

allowance of the above-captioned application, the Examiner is invited to contact the Applicant's 

undersigned representative at the address and phone number indicated below. 

MARQUEZ IP LAW OFFICE, PLLC 
1629 K Street, NW 
Suite 300 
Washington, DC 20006 
Voice: (202) 792-7303 
Fax: (202) 754-9829 
Customer No. 38327 

August 25, 2020 
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ljuan. carlos. a.marquez/ 

Juan Carlos A Marquez 
Registration Number 34,072 
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Examiner 
KENNETH J DOUYETTE 

Applicant(s) 
WANG etal. 

Art Unit I AIA (FITF) Status 
1725 Yes 

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

1.~ This communication is responsive to 8/25/2020. 

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

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

3.~ The allowed claim(s) is/are 1 and 3-17 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.~ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
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3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

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

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

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

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

Attachment(s) 
1. D Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment 

2.0 Information Disclosure Statements (PTO/SB/08), 6. ~ Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

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

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

/KENNETH J DOUYETTE/ 
Primary Examiner, Art Unit 1725 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200831 
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Response to Amendment 
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1. Claims 1 and 3-17 are pending in the application. Previous grounds of rejection 

have been withdrawn as a result of the amendment submitted 8/25/2020. 

Allowable Subject Matter 

2. Claims 1 and 3-17 are allowed. 

3. The following is an examiner's statement of reasons for allowance: Applicant's 

arguments submitted 8/25/2020 with respect to instant independent claims 1, 14 and 17 

have been found persuasive. Instant independent claim 1 discloses an electrolyte 

comprising a dinitrile compound, a trinitrile compound, and propyl propionate, wherein a 

ratio of the three aforementioned compounds is defined as set forth in the in the claim. 

Further, claims 14 and 17 each recite an electrochemical device and electronic device, 

respectively, with similar ratios of aforementioned compounds as set forth in instant 

independent claim 1 . 

Ohashi, Kim, and Zhang are considered to be the prior art references of record 

closest to the aforementioned limitations of the instant independent claims. However, 

the aforementioned references, neither alone nor in combination, discloses nor render 

obvious the aforementioned limitations of instant independent claims 1, 14 and 17. 

Namely, while the references disclose an electrolyte including propyl propionate, a 

dinitrile, and a trinitrile com pound therein, it does not disclose nor render obvious the 

specific combination of compounds forming the ratios of the instant independent claims. 
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Also, Applicants have successfully argued that the claimed ratios in the instant claims 

display unexpected results with respect to DC internal resistance. Namely, by pointing 

out differences in performance with respect to DC internal resistance between 

Examples S2-2, Comparison Example D2-3, and between Example S2-5 and 

Comparison Example D2-4 in Table 2 of the instant specification, the claimed ratios of 

electrolyte compounds as set forth in the claims display unexpected results with respect 

to DC internal resistance and as such the applied references do not disclose nor render 

obvious all of the limitations of the electrolyte of the instant independent claims. 

A further search of the prior art did not reveal any additional references that 

alleviate the deficiencies of the previously applied prior art references. Therefore, 

instant independent claims 1, 14, and 17 have been found allowable over the cited prior 

art references of record. 

Any comments considered necessary by applicant must be submitted no later 

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

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

Statement of Reasons for Allowance." 

Conclusion 

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

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

(571 )270-1212. The examiner can normally be reached on Monday - Friday SA - 4P 

EST. 
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Examiner interviews are available via telephone, in-person, and video 
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conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

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

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

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

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

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

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see https://ppair­

my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private 

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

If you would like assistance from a USPTO Customer Service Representative or access 

to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000. 

/KENNETH J DOUYETTE/ 
Primary Examiner, Art Unit 1725 
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Washington, DC 20006 
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new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
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Application 
16211853 

Document 
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Mailroom Date 
09/22/2020 

Attorney Docket No. 
LEEL-0091 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 
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with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 
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Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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2. For printing on the patent front page, list 
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Juan Carlos A. Marquez 

2 Marquez IP Law Office, PLLC 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE 

NINGDE AMPEREX TECHNOLOGY LIMITED 

(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

NINGDE CITY, FUJIAN PROVINCE, CHINA 

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

4a. Fees submitted: IXIIssue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 
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IZl Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 
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NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

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

Authorized Signature ___ /j_u_a_n_.c_a_r_lo_s_._a_.m_a_rq_u_e_z_/ ___________ _ 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

16/211,853 11/10/2020 

38327 7590 10/21/2020 

Juan Carlos A. Marquez 
Marquez Intellectual Property Law Office PLLC 
1629 K Street, NW 
Suite 300 
Washington, DC 20006 

PATENT NO. 

10833363 

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

ATTORNEY DOCKET NO. 

LEEL-0091 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

CONFIRMATION NO. 

4935 

The Patent Term Adjustment is 110 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

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

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde City, CHINA; 
Kefei WANG, Ningde City, CHINA; 
Qiao ZENG, Ningde City, CHINA; 
Liangzhen XIAO, Ningde City, CHINA; 
Fei WU, Ningde City, CHINA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 



To: 
From: 

US PTO@dockettrak.com, mail@marqueziplaw.com, lniu@marqueziplaw.com 
PAIR_eOfficeAction@uspto.gov 

Cc: PAIR_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 38327 

Oct 22, 2020 04:01 :26 AM 

Dear PAIR Customer: 

Juan Carlos A. Marquez 
Marquez Intellectual Property Law Office PLLC 
1629 K Street, NW 
Suite 300 
Washington, DC 20006 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 38327, have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
16211853 

Document 
ISSUE.NTF 

Mailroom Date 
10/21/2020 

Attorney Docket No. 
LEEL-0091 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 



Case 2:22-cv-00232-JRG Document 9 Filed 08/04/22 Page 1 of 1 PagelD #: 1392 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

Alexandria, VA 22313-1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Eastern District of Texas on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
2:22-cv-232 6/24/2022 Eastern District of Texas 

PLAINTIFF DEFENDANT 

Ningde Amperex Technology Limited Zhuhai CosMX Battery Co., Ltd. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 10,971,706 4/6/2021 Ningde Amperex Technology Limited 

2 11,329,352 5/10/2022 Ningde Amperex Technology Limited 

3 

4 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INBT4?~rrg2 
INCLUDED BY 

~ Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 10,833,363 11/10/2020 Ningde Amperex Technology Limited 

2 10,964,987 3/30/2021 Ningde Amperex Technology Limited 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I rmn DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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