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ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION# RECEIPT DATE/ TIME 

17/885,920 10/08/2024 02:15:04 PM Z ET 

Title of Invention 

ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Application Information 

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

CONFIRMATION# 7924 

PATENT CENTER# 67466934 

CUSTOMER # 62008 

CORRESPONDENCE -
ADDRESS 

Documents 

ATTORNEY DOCKET# 

14850089COB 

PATENT# 11799131 

FILED BY Nathan Lord 

FILING DATE 08/11/2022 

FIRST NAMED Kefei WANG 
INVENTOR 

AUTHORIZED BY Timothy Maier 

TOTAL DOCUMENTS: 6 

DOCUMENT PAGES DESCRIPTION 
SIZE 
(KB) 

US11799131 Statement by 
Remaining Inventor - WU.pdf 

US11799131 Statement by 
Remaining Inventor -
WANG.pdf 

US11799131 Statement by 
Removed Inventor -
ZENG.pdf 

US11799131 Statement by 
Remaining Inventor -
XIAO.pdf 

US11799131 Statement of 
Assignee - NINGDE 
AMPEREXTECHNOLOGY 

Oath or Declaration filed 182 KB 

Oath or Declaration filed 186 KB 

Oath or Declaration filed 173 KB 

Oath or Declaration filed 175 KB 

Oath or Declaration filed 289 KB 
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LIMITED.pdf 

Petition for Correction of 
lnventorship.pdf 

Digest 

DOCUMENT 

US11799131 Statement by 
Remaining Inventor - WU.pdf 

US11799131 Statement by 
Remaining Inventor -
WANG.pdf 

US11799131 Statement by 
Removed Inventor - ZENG.pdf 

US11799131 Statement by 
Remaining Inventor - XIAO.pdf 

US11799131 Statement of 
Assignee - NINGDE AMPEREX 
TECHNOLOGY LIMITED.pdf 

Petition for Correction of 
lnventorship.pdf 

Petition for review by the Office 
of Petitions 

Page 2 of 2 

20 KB 

MESSAGE DIGEST(SHA-512) 

6845B96901658BA49D0A2BCE422BA02A731A86A4A1AD45AD9 
F322975890B1FEEDA336C2095F14F928C675363CF9A09BA01 
B8674F826D82513CAEB20F1115CD29 

198CACF905B133F995F909690D1930F236206A824F7CA30358 
FAA5E495DED82BAFDF7711E209367DA2BEF53A4DC6D5BFD 
C80483ADCB6D04EC8C20637B54D D829 

CD70512AEF05C00DF61BEF5BAABC8DB07ABF5F931AF1668 
D1EB2EC258E3F287C507A4B84A24D18578CFA3F45A455B63E 
BCA1ACBF730D965A220D2A8D04B76736 

22C68CFD71B48F7262E9A1D438B032AD4124301CB49BED5F4 
12D4011BFA88ABC5F78B3AB5D11F389FE15B20133016366EA 
E5F8117CD92F9BB09B26B830D9C5B8 

937EA5C782A643EFFCBA646BC7AB7698144689979D1CB0440 
4B71429BC4B14D4627975E8B89BAE2751959D2831A99DDDD8 
AEF24534DD06AE8E2FE9B02B28A1AF 

5F41F67D4737F195199828227562DBD742560C9E47C6A2EF4F 
0CB6014B7B09DAFA9651B4CC03E532A9D92CD5D0D44CD9E 
16F30CCAE15127001A2F403C47E4A4A 

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

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

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

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for an 
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security, 
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application. 
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Attt)n.H.~Y Docket No. l4850089COB 
.PAT.ENT 

IN THE UNITED STATES PATENT AND 'i'RA.DEMARK OFFICE 

1n re; 
Patm1tNo, 

K_i;_ifo.t \VANG et. aL 
11,799.,131 Grnup A.rt 1Jn.it; 1725 

Iss·ued: 
.F()r: 

()ctnber 24, 2023 
ELECTROLYTE AND ELECTROCHEMIC./'d.,. DEVICE 

Comrnisdoner tor P.1tents 
P.O, Box 1450 
A.lexandria, YA 22313·· 14-50 

STATEl\tJE:~tT OF ASSI(;-'N.KE AG.RE.KtN(,~ T() (:.H.ANGE OF 
lNVEN"l'ORSIHl~ UNl>"KR 37 C.l<'.R. § l.324(b)(2) 

I,. Lfa:ugxin Yang, hereby certify the fbJlowing; 

I. NlNGDE AM.PER.EX T.ECHNOI.l..X.iY .LlM1TED, 1,,virh a pri-ncipal place of 

City, Fujia.n Pn.wince,_ China, 352H}O, is a full i)\CVner (10il}f) oftlw entire right, 

title,, and :interest of U,S. Patent No, 11,799,131 by ;,vay of assl.gnmeut fro.m tlK'. 

i..nventc,rs to N1NGDE Ar-.•fP.EREX TECiiN(}.L()GY Ll\HTED -recorded in the 

tJ.S. Patent ,md Trad.crnark Office on August I l, 2022 at Red 060786, Frnme 

044-9. 

2, I arn emp<nvere<l and authorized to sign this docu:ment o.n heha.l.fofNTNCH)E 

.AlvfPEREX TEf.TlNOLOGY LlMiTED. 

3. NL"'-!GDE AJvfPEREX TECHNOLOGY LIMITED consents to the dm.nge of 

l.nventornbip of the above--kfontified patent application by the removal of Qian 

ZENG. 

4, A.s rnqui.rcd by 37 CFR 3.73(c)O)(i), foe documentary e\ddence of the chain of 

t1He frorn the inventors to NINCiDE A~:fPEREX TECHNOLO(i-Y Lliv1ITED \Vas, 

or i.Xmcmremly is being, ~ubmittc-d. fpr recordation pursuant to 37 CFR 3.1 L 
/ ""P 

By: , /_. ..... ,-t-t1i.-vJ.-~ ,lv]-1 ............ ~. 

UmwiJ~;· Yang / v 
- i 

rP Director 

NTNGDE A.MPEREX TECHNOLOGY LI~,,flTED 
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ln re: 
f>atent ~~t>,. 

h;m.ied: 
For: 

l l~ 7~J~.}, l31 
Ch::tobz:r 24, 2023 
ELECTROLYTE AND ELECTROCHEfvHCAL DE\/!CE 

Commissioner for Paknts 
P,O, Box 1450 
Ak:xand:da, Vit 22313- 1450 

PATENT 

STAT.EJ\JENT OF REMOVED !NV.ENTOR AGREElNG 'TO CHANGE IN 
INVKNTORSHlP fJNDKR 37 CFR L324(b){1} 

f. I hav1;.~ revie\ved Clalrns 1-17 of Pate.nt No, 1 L 799,131, 

2, 1n view <.}f rny review of C1aims l - ! 7 of Patent No, } l, 799,131, I cnn finn 1 no 
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ELECTRONIC PAYMENT RECEIPT 

APPLICATION# RECEIPT DATE/ TIME 

17/885,920 10/08/2024 02:15:04 PM Z ET 

Title of Invention 

ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Application Information 

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

CONFIRMATION# 7924 

PATENT CENTER# 67466934 

CUSTOMER # 62008 

CORRESPONDENCE -
ADDRESS 

Payment Information 

PAYMENT METHOD 
CARD/ 8716 

PAYMENT TRANSACTION ID 
E202408E16226904 

ATTORNEY DOCKET# 

14850089COB 

PATENT# 11799131 

FILED BY Nathan Lord 

AUTHORIZED BY Timothy Maier 

FILING DATE 08/11/2022 

FIRST NAMED Kefei WANG 
INVENTOR 

PAYMENT AUTHORIZED BY 
Nathan Lord 

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

PROCESSING FEE FOR 
1816 CORRECTING INVENTORSHIP IN 160.00 160.00 

A PATENT 

TOTAL 
$160.00 

AMOUNT: 

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

New Applications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d) 
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement 
Receipt will establish the filing date of the application 

National Stage of an International Application under 35 U.S.C. 371 

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

New International Application Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for an 
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security, 
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application. 
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IN THE UNITED STATES .PATENT AND TRADl~l\lARK OFFICE 

1n re: 
P,~tcm No, 
hsued; 
For: 

Kefo:i V/A.NG et aL 
11,799,J 31 Group Art Unit: ! 725 
Octnhcr 24, 2023 
ELECTROLYTE AND ELECTROCHEivUCAL DEVICE 

Cornrnissioncr for Patent'-" 
P.O. Box "l450 
Alexandria, VA nJ l 3~ l 450 

PATENT 

STATEMENT (}F CGRRENTL 1' NAl\HW tNVENTOR AGREEING TO CH.ANGE IN 
INVENTORSHIP UNUER 37 CF.R L324(b){JJ 

r, Lbngzhen XIr\O, declare thm:: 

l. l lw,-··e revie1,ved C!afr:ns 1--l 7 of Patent No. l 1,799, U 1, 

2. f (:onfinn that I a:m o1n invemor of the invention cbi.med in l L:99, 131. 

3. I agree to the change in inventorship 10 rernove Q1ao ZENG as an lnv,'.ntor. 

4. I agret'. that Kefoi \,VA.NG ..1nd Fei \VU should "dso he listed as hwenwrs of .Patent 

No. 11,799,D L 



Zhuhai CosMX Battery Co. - EX1002 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00431 
Page 8 of 273

ln:n.'.: 
Patent No. 
Ii.sued: 
For: 

IN' 1Tff UNITED STATES FATENT A.ND TRADEMARK OFFICE 

Ke.foi \V 1\N(1 et. al.. 
11,799,131 
Octnher 24, 2023 

Group A.rt 1:.Jnit: 1725 

ELECTROLYTE A1'-l1) ELECTROCHEtHCAL DEVICE 

PATEN1' 

Co,nn1.b~ioner for :Patents 
P.Ct Box 1450 
.Alexandria, \TA 22313-1450 

STATEMENT Of!' CURRENTLY NA.:."\:IED INVENTOR A,GRKfflNG TO CIL\NG.E IN 
INV'ENT()RS.H.lP UNll.KR. 37 C.VR L324(b){l.) 

3 .. 

Signature; 

I have reviewed Claims 1-17 ofPawntNo, 11,799,131. 

! confin:n that 1 arn an inventor of the invention r:fafrnt~d in 11,799, 13 l. 

I agree to the ~::hange in ii.we:ntorship to n:nnovz~ Qiao ZENG as an inventor. 

I agree that Fei \VU .a.nrl Li.:i.ng711en XIAO should also b.e Hsted. as inve.ntorn of 

Patent No. Il,799,BL 
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

Patentee: 
LIMITED 

NINGDE AMPEREX TECHNOLOGY Confirmation No.: 7924 

Art Unit: 1725 
U.S. Patent Application No.: 17/885,920 

Filed: August 11, 2022 

U.S. Patent No.: 11,799,131 B2 

Issued: October 24, 2023 

Title: ELECTROLYTE AND 
ELECTROCHEMICAL DEVICE 

Examiner: KENNETH J DOUYETTE 

Attorney Docket No.: 14850089COB 

PETITION FOR CORRECTION OF INVENTORSHIP UNDER 37 CFR 1.324 

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

Dear Commissioner: 

October 8, 2024 

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

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

This petition is accompanied by: 

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

agreeing to the change of inventorship, 

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

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

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

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

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

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

37 CPR § 1.324(b )(2), and 

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

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

our Deposit Account No. 50-5976. 

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

the change in inventorship. 

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

TJM/npl 

Respectfully submitted, 

/Timothy J. Maier/ 
Timothy J. Maier 
Attorney of Record 
Reg. No. 51986 
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1N THE UNITED STATES PATENT AND TRAlJfl,,-1.A.RK OFflCE 

I.nm: Kefoi \VANG et. aL 
i l, 799,B l 
Ckt0ber 24, 2023 

Group A.rt Unit: s 725 Patent No. 
Issued: 
.For: Ef,ECTROLYTE AND ELECTROCHEMICAL DE\tlCE 

Commissioner for Patents 
PD .. Box 1450 
AJcxandria, VA 22313-1450 

PATENT 

STATEI\JENT OF CURRKNT.LY NAA-JED IN'VEN~roR AGREKtNG TO CllANG:E IN 
lNVENTOR.SHTP UN.DER 37 CFR l.324(b)(]) 

1.. t havB nn-'JC\Ved Claims l-17 of Patent No. ! l,799J3 L 

2. I confirm that 1 arn an inventor of the inve.ntion dah.ned in 11,799, UL 

3. I agree to the change in inventornhip to remove Qiao ZEN(J a~ an inventor. 

4. J agree that Kefoi \VANG and Lim1gzhen XIAO should also be listed as 

i.nventors of Patent No, 11,799,BL 

Date: 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

17/885,920 08/11/2022 

62008 7590 10/24/2023 

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

FIRST NAMED INVENTOR 

Kefei WANG 

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

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

ATTORNEY DOCKET NO. 

14850089COB 

CONFIRMATION NO. 

7924 

EXAMINER 

DOUYETTE, KENNETH J 

ART UNIT PAPER NUMBER 

1725 

NOTIFICATION DATE DELIVERY MODE 

10/24/2023 ELECTRONIC 

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

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

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

docket@maierandmaier.com 
maierandmaier_P AIR@firsttofile.com 

PTOL-90A (Rev. 04/07) 
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APPLICATION NO. 

17/885,920 

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

ISSUE DATE 

24-Oct-2023 

EGRANT NOTIFICATION 

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

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

PATENT NO. 

11799131 

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

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

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

17/885,920 10/24/2023 

62008 7590 10/04/2023 

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

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

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

PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO. 

11799131 14850089COB 7924 

ISSUE NOTIFICATION 

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

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

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

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

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

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

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

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

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

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

NINGDE AMPEREX TECHNOLOGY LIMITED, 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) 
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Receipt date: 08/11/2022 17/885,920 - GAU: 1725 

Application Number 

Filing Date 2022-08-11 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

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

Examiner Name ITBD 

Attorney Docket Number 14850089COB 

Zhang et al. 

C 
/K.J.D/ 17 20170317385 A1 7017-11-02 .-..---

1ange(s) a pplied ·- - -
0 J-- ,~--

1, y~ wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

20/202::, FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

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

Document 
Figures Appear 

Corresponds to US 
/K.J.D/ 1 ~07210486 CN A 2017-09-26 Mitsubishi Chem Corp. Publication 

20170324116A1 

Ningde Amperex 
Corresponds to US 

/K.J.D/ 2 ~08232300 CN A 2018-06-29 rr echnology Ltd_ Publication 
20190214680A1 

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

/K.J .D/ 4 ~06602131 CN A 2017-04-26 Ningde Amperex English abstract rr echnology Ltd_ 

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

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

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

/K. J .D1 8 ~06816633 CN A 2017-06-09 '--!niversity of Jiliang, English abstract 
~hina 

EFSWeb 2.1.18 
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Receipt date: 08/11/2022 

C 
to 

/( 

9/ 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

~ga(~/4 ~lied 20170324116 A1 

documen, 

/L/ 

?1V:WIJ7t 7 20190214680 A1 

/K.J.D/ 8 20170288268 A1 
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New Applications Under 35 U.S.C. 111 
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Receipt will establish the filing date of the application 

National Stage of an International Application under 35 U.S.C. 371 

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

New International Application Filed with the US PTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for an 
international filing date (see PCT Article 11 and MP E P 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) will be issued in due course, subjectto prescriptions concerning national security, 
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

NOTICE OF ALLOWANCE AND FEE(S) DUE 

62008 7590 09/07/2023 

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

APPLICATION NO. FILING DATE 

17/885,920 08/11/2022 

FIRST NAMED INVENTOR 

KefeiWANG 

TITLE OF INVENTION: ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

EXAMINER 

DOUYETTE, KENNETH J 

ART UNIT PAPER NUMBER 

1725 

DATE MAILED: 09/07/2023 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

14850089COB 7924 

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 12/07/2023 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

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

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

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

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

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

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

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

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. 
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new 
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 
Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

62008 7590 09/07/2023 

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

APPLICATION NO. FILING DATE 

17/885,920 08/11/2022 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

KefeiWANG 14850089COB 7924 

TITLE OF INVENTION: ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

DOUYETTE,KENNETHJ 1725 

1. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

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

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

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

$0.00 $0.00 

CLASS-SUBCLASS 

429-188000 

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

$1200 12/07/2023 

2 _____________ _ 

3 _____________ _ 

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

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

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

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

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

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

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

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

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

O Applicant asserting small entity status. See 37 CFR 1.27 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. 

O Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

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

Authorized Signature ______________________ _ 

Typed or printed name _____________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ___________________ _ 

Registration No. _______________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

17/885,920 08/11/2022 

62008 7590 09/07/2023 

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

FIRST NAMED INVENTOR 

KefeiWANG 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

14850089COB 7924 

EXAMINER 

DOUYETTE, KENNETH J 

ART UNIT PAPER NUMBER 

1725 

DATE MAILED: 09/07/2023 

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

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

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

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

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

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

Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

Application No. 
17/885,920 
Examiner 
KENNETH J DOUYETTE 

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

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

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

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

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

3.0 The allowed claim(s) is/are 1-3,5-7,9-18 and 20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

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

Certified copies: 

a) 0AII b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. 0 Certified copies of the priority documents have been received in Application No. 16/211,853 . 

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

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

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

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

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

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

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

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

5. 0 Examiner's Amendment/Comment 

6. 0 Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7.00ther __ 
of Biological Material . 

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

/KENNETH J DOUYETTE/ 
Primary Examiner, Art Unit 1725 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230721 
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DETAILED ACTION 

Response to Amendment 

Page 2 

1. Claims 1-3, 5-7, 9-18 and 20 are pending in the application. Previous grounds of 

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

claims submitted 7/20/2023. 

EXAMINER'S AMENDMENT 

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

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

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

submitted no later than the payment of the issue fee. 

The application has been amended as follows: 

TO THE SPECIFICATION 

• P1/L4 has been amended to recite: "17106495917/064.782, now U.S. Patent No. 

11 ,522,222, which is a continuation application of US Application" 

• P1/L5 has been amended to recite: "16/211,853, now ug Patent 101833,363, 

U.S. Patent No. 10,833,363, where 16/211,853 claims the" 
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Terminal Disclaimer 

Page 3 

3. The terminal disclaimer filed on 7/20/2023 disclaiming the terminal portion of any 

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

• U.S. Patent No. 11,522,222; 

• U.S. Patent No 10,833,363; 

• any U.S. patent granted on US 17/990,641; 

• any U.S. patent granted on US 17/990,626; 

• any U.S. patent granted on US 17/885,915; 

• any U.S. patent granted on US 18/076,882 

... has been reviewed and is accepted. The terminal disclaimer has been recorded. 

Allowable Subject Matter 

4. Claims 1-3, 5-7, 9-18 and 20 are allowed. 

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

arguments submitted 7/20/2023 with respect to amended instant independent claims 1 

and 16 have been found persuasive. Instant independent claims 1 and 16 each 

disclose electrochemical devices, each comprising an electrolyte having the specific 

compounds at the explicit amounts and ratios as set forth in the claims and the explicit 

electrode structure as set forth in the claims. 



Zhuhai CosMX Battery Co. - EX1002 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00431 
Page 30 of 273

Application/Control Number: 17 /885,920 
Art Unit: 1725 

Page 4 

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

closest to the aforementioned claim limitations. However, as persuasively argued by 

the Applicants, the aforementioned references, neither alone or in any combination, 

disclose or render obvious all of the aforementioned claim limitations. Namely, while 

the applied references disclose a battery electrolyte having a number of organic 

compound constituents at various combinations and ratios with the electrode structure 

as set forth in the claims, none disclose nor render obvious the electrolyte having the 

specific organic compounds at the explicit amounts and ratios as set forth in the claims 

and electrode structure as set forth in the claim. 

A further search did not reveal any additional references that alleviate the previously 

cited prior art references. Therefore, instant independent claims 1 and 16 are 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 

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

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

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

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

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 
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interview, applicant is encouraged to use the USPTO Automated Interview Request 

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

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

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

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

Information regarding the status of published or unpublished applications may be 

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

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

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

center for more information about Patent Center and 

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

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

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

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

/KENNETH J DOUYETTE/ 
Primary Examiner, Art Unit 1725 
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trinitrile AND propyl 
ADJ propionate 

battery AND electrolyte 
AND dinitrile SAME 
trinitrile AND propyl 
near3 propionate 

battery AND electrolyte 
AND dinitrile SAME 
trinitrile AND propyl 
ADJ propionate SAME 
(amount ratio) 

h01 m$.cpc. AND 
battery AND electrolyte 
AND dinitrile AND 
trinitrile AND propyl 
ADJ propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
AND trinitrile AND 
propyl ADJ propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
AND propyl ADJ 
propionate 

h01 m$.cpc. AND 

(US-PGPUB; USPAT) 

(US-PG PUB; USPAT; 
USOCR) 

(FIT (AU, AP, AT, BE, 
BG, BR, BY, CA, CH, 
CN, CS, CU, CZ, DD, 
DE, DK, EA, EE, EP, 
ES, Fl, FR, GB, HR, 
HU, ID, IE, IL, IS, IT, 
JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT) 

(FPRS; EPO; JPO; 
DERWENT) 

(FPRS; EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/03/14 
05:03 PM 

2023/03/14 
05:03 PM 

2023/03/14 
05:03 PM 

2023/03/14 
05:03 PM 

2023/03/14 
05:03 PM 

2023/03/14 
05:04 PM 

2023/03/14 
05:05 PM 

2023/03/14 
05:06 PM 

2023/03/14 
05:07 PM 

2023/03/14 
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battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
SAME propyl ADJ 
propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
SAME propyl ADJ 
propionate SAME 
(amount ratio) 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
SAME propyl ADJ 
propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
SAME propyl ADJ 
propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
SAME propyl ADJ 
propionate SAME 
(amount ratio) 

battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
SAME propyl ADJ 
propionate SAME 
(amount ratio) 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
AND trinitrile AND 
propyl ADJ propionate 
AND (amount ratio) 

("20100216035" I 
"20110229772" I 
"20130093392" I 
"20130230768" I 

(US-PGPUB; USPAT) 

(FIT (AU, AP, AT, BE, 
BG, BR, BY, CA, CH, 
CN, CS, CU, CZ, DD, 
DE, DK, EA, EE, EP, 
ES, Fl, FR, GB, HR, 
HU, ID, IE, IL, IS, IT, 
JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT) 

(FPRS; EPO; JPO; 
DERWENT) 

(FPRS; EPO; JPO; 
DERWENT) 

(FPRS; EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT) 

(US-PG PUB; USPAT; 
USOCR) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

05:07 PM 

2023/03/14 
05:07 PM 

2023/03/14 
05:07 PM 

2023/03/14 
05:07 PM 

2023/03/14 
05:07 PM 

2023/03/14 
05:07 PM 

2023/03/14 
05:08 PM 

2023/03/15 
10:43 AM 
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"20150236382" I 
"20160226103").pn. OR 
("10424813").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

(Artificial Intelligence) 
More like doc: 
US-20180034105-A 1 
Text: 
(EP-3273520-A 1 OR 
US-10424813-B2 OR 
EP-3273520-B1 OR JP-
WO2016148128-A1 OR 
WO-2016148128-A1 
OR JP-6627860-B2 OR 
CN-107408734-B OR 
CN-107408734-A OR 
JP-2012038716-A OR 
JP-2020102451-A OR 
JP-2006059797-A OR 
JP-5978796-B2 OR JP-
6713452-B2 OR JP-
2010198922-A OR JP-
2014002976-A OR JP-
4894157-B2 OR JP-
5391938-B2 OR US-
2020027 4199-A 1 OR 
JP-2011054490-A OR 
JP-2002158035-A).did. 

("20060035144" I 
"20140193707" I 
"20140295288" I 
"20150349381 ").pn. OR 
("10886565").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
AND propyl ADJ 
propionate SAME 
(amount ratio) 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
AND propyl ADJ 
propionate near2 
(amount ratio) 

"20170324116" 

"106848381" 

h01 m$.cpc. AND 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(DERWENT) 

(US-PG PUB; USPAT; 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/03/15 
10:43 AM 

2023/03/15 
10:44 AM 

2023/03/15 
10:44 AM 

2023/03/15 
10:44 AM 

2023/03/15 
08:54 PM 

2023/03/15 
09:24 PM 

2023/03/18 
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battery AND electrolyte 
SAME butanedinitrile 

h01 m$.cpc. AND 
battery AND electrolyte 
SAME butanedinitrile 
AND fee 

h01 m$.cpc. AND 
battery AND electrolyte 
SAME butanedinitrile 
AND cabonate SAME 
ester 

h01 m$.cpc. AND 
battery AND electrolyte 
SAME butanedinitrile 
AND carbonate 

battery AND electrolyte 
SAME butanedinitrile 
AND carbonate 

"20150140446" 

("2015/0140446").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

(Artificial Intelligence) 
More like doc: 
US-20150140446-A 1 
Text: 
(EP-3072178-A 1 OR 
WO-2015073419-A1 
OR US-969844 7-B2 OR 
EP-3072178-B1 OR 
KR-102298774-B1 OR 
KR-20160086838-A OR 
JP-2017504145-A OR 
CN-105745780-A OR 
CN-105745780-B OR 
US-20170207486-A1 
OR WO-2016011613-
A1 OR WO-
2020079819-A 1 OR 
KR-102050964-B1 OR 
KR-20150114460-A OR 
JP-6177339-B2 OR EP-
2917957-B1 OR JP-
2015534254-A OR WO-
2014074118-A1 OR 
EP-2917957-A1 OR 
EP-3072178-M).did. 

"170317385" 

"20170317385" 

"20170069934" 

USOCR) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

10:10 AM 

2023/03/18 
10:15 AM 

2023/04/13 
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2023/04/13 
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12:38 PM 

2023/07/17 
12:38 PM 
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"20170125845" 

"20140322596" 

"20160301103" 

"2018010894 7" 

"20180233778" 

"20190245245" 

"20170018803" 

"20170288268" 

"20190214680" 

"20170324116" 

"20090061325" 

"20170346136" 

"20170346127" 

"20120313570" 

"20110311864" 

"9812739". pn. 

("20120009487" I 
"20140072865" I 
"20140134461 ").pn. OR 
("9812739").urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

h01 m$.cpc. AND 
battery AND electrolyte 
AND dinitrile SAME 
trinitrile SAME propyl 
ADJ propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND dinitrile SAME 
trinitrile SAME 
propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND dinitrile SAME 
trinitrile AND propyl 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PG PUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 
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ADJ propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND dinitrile SAME 
trinitrile SAME glycol 
AND propyl ADJ 
propionate 

("2016/0294007"). u rpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("20120009487" I 
"20140072865" I 
"20140134461 ").pn. OR 
("9812739").urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

battery AND electrolyte 
AND dinitrile SAME 
trinitrile AND propyl 
ADJ propionate 

battery AND electrolyte 
AND dinitrile SAME 
trinitrile AND propyl 
ADJ propionate 

battery AND electrolyte 
AND dinitrile SAME 
trinitrile AND propyl 
ADJ propionate 

battery AND electrolyte 
AND dinitrile SAME 
trinitrile AND propyl 
ADJ propionate 

battery AND electrolyte 
AND dinitrile SAME 
trinitrile AND propyl 
near3 propionate 

battery AND electrolyte 
AND dinitrile SAME 
trinitrile AND propyl 
ADJ propionate SAME 
(amount ratio) 

h01 m$.cpc. AND 
battery AND electrolyte 
AND dinitrile AND 
trinitrile AND propyl 

(US-PGPUB; USPAT) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT) 

(US-PG PUB; USPAT; 
USOCR) 

(FIT (AU, AP, AT, BE, 
BG, BR, BY, CA, CH, 
CN, CS, CU, CZ, DD, 
DE, DK, EA, EE, EP, 
ES, Fl, FR, GB, HR, 
HU, ID, IE, IL, IS, IT, 
JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT) 

(FPRS; EPO; JPO; 
DERWENT) 

(FPRS; EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 
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12:38 PM 
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ADJ propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
AND trinitrile AND 
propyl ADJ propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
AND propyl ADJ 
propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
SAME propyl ADJ 
propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
SAME propyl ADJ 
propionate SAME 
(amount ratio) 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
SAME propyl ADJ 
propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
SAME propyl ADJ 
propionate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
SAME propyl ADJ 
propionate SAME 
(amount ratio) 

battery AND electrolyte 
AND (glutaronitrile 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(FIT (AU, AP, AT, BE, 
BG, BR, BY, CA, CH, 
CN, CS, CU, CZ, DD, 
DE, DK, EA, EE, EP, 
ES, Fl, FR, GB, HR, 
HU, ID, IE, IL, IS, IT, 
JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT) 

(FPRS; EPO; JPO; 
DERWENT) 

(FPRS; EPO; JPO; 
DERWENT) 

(FPRS; EPO; JPO; 
DERWENT) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 
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adiponitrile dinitrile) 
SAME propyl ADJ 
propionate SAME 
(amount ratio) 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
AND trinitrile AND 
propyl ADJ propionate 
AND (amount ratio) 

("20100216035" I 
"20110229772" I 
"20130093392" I 
"20130230768" I 
"20150236382" I 
"20160226103").pn. OR 
("10424813").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

(Artificial Intelligence) 
More like doc: 
US-20180034105-A 1 
Text: 
(EP-3273520-A 1 OR 
US-10424813-B2 OR 
EP-3273520-B1 OR JP-
WO2016148128-A1 OR 
WO-2016148128-A1 
OR JP-6627860-B2 OR 
CN-107408734-B OR 
CN-107408734-A OR 
JP-2012038716-A OR 
EP-2120279-A1 OR JP-
2020102451-A OR JP-
2006059797-A OR JP-
5978796-B2 OR JP-
2014002976-A OR JP-
4894157-B2 OR EP-
2120279-B1 OR US-
2020027 4199-A 1 OR 
EP-2768067-A2 OR JP-
WO2019039345-A 1 OR 
US-11631895-B2).did. 

("20060035144" I 
"20140193707" I 
"20140295288" I 
"20150349381 ").pn. OR 
("10886565").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
AND propyl ADJ 

(US-PGPUB; USPAT) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 
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propionate SAME 
(amount ratio) 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
AND propyl ADJ 
propionate near2 
(amount ratio) 

"20170324116" 

"106848381" 

h01 m$.cpc. AND 
battery AND electrolyte 
SAME butanedinitrile 

h01 m$.cpc. AND 
battery AND electrolyte 
SAME butanedinitrile 
AND fee 

h01 m$.cpc. AND 
battery AND electrolyte 
SAME butanedinitrile 
AND cabonate SAME 
ester 

h01 m$.cpc. AND 
battery AND electrolyte 
SAME butanedinitrile 
AND carbonate 

battery AND electrolyte 
SAME butanedinitrile 
AND carbonate 

h01 m$.cpc. AND 
battery AND electrolyte 
AND (glutaronitrile 
adiponitrile dinitrile) 
AND propyl ADJ 
propionate near2 (wt 
weight) 

("9812739" I 
"20060035144" I 
"20140322596" I 
"20150301103" I 
"20170018803" I 
"20170125845" I 
"20170288268" I 
"20180108947" I 
"20180233778" I 
"20190245245").pn. OR 
("11024884").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

h01 m$.cpc. AND 
battery AND electrolyte 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(DERWENT) OR 

(US-PG PUB; USPAT; OR 
USOCR) 

(US-PG PUB; USPAT; OR 
USOCR) 

(US-PG PUB; USPAT; OR 
USOCR) 

(US-PG PUB; USPAT; OR 
USOCR) 

(US-PG PUB; USPAT; OR 
USOCR) 

(US-PGPUB; USPAT) OR 

(US-PG PUB; USPAT; OR 
USOCR) 

(USOCR; FIT (AU, AP, OR 
AT, BE, BG, BR, BY, 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:38 PM 

2023/07/17 
12:39 PM 

2023/07/17 
12:39 PM 

2023/07/17 
12:40 PM 
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AND (glutaronitrile CA, CH, CN, CS, CU, 
adiponitrile dinitrile) CZ, DD, DE, DK, EA, 
AND trinitrile AND EE, EP, ES, Fl, FR, GB, 
propyl ADJ propionate HR, HU, ID, IE, IL, IS, 
AND (amount ratio) IT, JP, KR, LT, LU, LV, 

MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT) 

L119 487 h01 m$.cpc. AND (FIT (AU, AP, AT, BE, 
battery AND electrolyte BG, BR, BY, CA, CH, 
AND (glutaronitrile CN, CS, CU, CZ, DD, 
adiponitrile dinitrile) DE, DK, EA, EE, EP, 
AND trinitrile AND ES, Fl, FR, GB, HR, 
propyl ADJ propionate HU, ID, IE, IL, IS, IT, 
AND (amount ratio) JP, KR, LT, LU, LV, 

MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT) 

L120 11 h01 m$.cpc. AND (FPRS; EPO; JPO; 
battery AND electrolyte DERWENT) 
AND (glutaronitrile 
adiponitrile dinitrile) 
AND trinitrile AND 
propyl ADJ propionate 
AND (amount ratio) 

L121 5 ("20100143805" I (US-PG PUB; USPAT; 
"20110045361" I USOCR) 
"20110159377" I 
"20180358655" I 
"20200044287").pn. OR 
("11431028").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

PE2E SEARCH - Search History {Interference) 

Ref# Hits 

N1 0 

N2 0 

N3 4 

07/17/202312:45:45 PM 
VVorkspace:17885915 

Search Query DBs 

(battery AND electrolyte (US-PGPUB; USPAT) 
AND dinitrile SAME 
trinitrile AND propyl 
ADJ propionate).clm. 

(battery AND electrolyte (US-PGPUB; USPAT) 
AND dinitrile AND 
trinitrile AND propyl 
ADJ propionate).clm. 

(battery AND electrolyte (US-PGPUB; USPAT) 
AND dinitrile AND 

OR ON 

OR ON 

OR ON 

Default Plurals 
~perator 
OR ON 

OR ON 

OR ON 

ON 2023/07/17 
12:40 PM 

ON 2023/07/17 
12:40 PM 

ON 2023/07/17 
12:40 PM 

British Time Stamp 
Equivalents 
ON 

ON 

ON 

2023/07/17 
12:41 PM 

2023/07/17 
12:41 PM 

2023/07/17 
12:41 PM 
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NS 11 

N6 15 

N7 9 

N8 3 

N9 31 

07/17/202312:45:45 PM 
VVorkspace:17885915 

propyl ADJ 
propionate).clm. 

(battery AND electrolyte 
AND propyl ADJ 
propionate).clm. 

(battery AND electrolyte 
AND propyl ADJ 
propionate near3 
(amount ratio wt 
weight)).clm. 

(battery AND electrolyte 
AND propyl ADJ 
propionate SAME 
(amount ratio wt 
weight)).clm. 

(battery AND electrolyte 
SAME 
butanedinitrile).clm. 

(battery AND electrolyte 
AND propyl ADJ 
propionate SAME 
nitrile).clm. 

(battery AND electrolyte 
AND propyl ADJ 
propionate SAME 
ether).clm. 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 
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12:42 PM 

2023/07/17 
12:42 PM 
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PROPOSED AMENDMENTS TO THE CLAIMS/CLAIM LIST 

Please CANCEL claims 4, 8, and 19 without prejudice or disclaimer. 

Please AMEND claims 1 and 16 as shown below. 

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

1. (Currently Amended) An electrochemical device, comprising: 

an electrode; and 

an electrolyte comprising a dinitrile compound, a trinitrile compound, and propy 1 

propionate; wherein, 

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

compound is X, and a weight percentage of the trinitrile compound is Y; wherein, 

about 2 wt¾ :S (X+Y) :S about--j--i---0N,,f;\;. g __ ,._vt'\, and 

about 0.1 :S (X/Y) :S about [[8]hi; wherein, 

the electrode comprises a current collector, a single-sided coating and a 

double-sided coating; 

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

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

double-sided coating; and 

an electrode compaction density of the ,:;,", "°' ,.k corresnondtnR_Jo 

the firnt 1x,rt wih the single-sided coating is Dl, and, an electrode 

compaction density of the dectrnde corresnondinrf tn the su.ond nart ·with 

the double-sided coating is D2, wherein, about 0.8 :S D1/D2 :S about 1.2_~ 
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Application No.: 17/885,920 
Attorney Docket No.: 14850089COB 

Interview of July 18, 2023 

2. (Original) The electrochemical device according to Claim 1, wherein the electrode is a 

cathode, and 3.5 g/cm3 :S D2 :S 4.3 g/cm3. 

3. (Original) The electrochemical device according to Claim 1, wherein the electrode is an 

anode, and 1.2 g/cm3 :S D2 :S 1.8 g/cm3. 

4. (Canceled) 

5. (Original) The electrochemical device according to Claim 1, wherein the dinitrile 

compound further comprises a compound of Formula (4): 

2 
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Application No.: 17/885,920 
Attorney Docket No.: 14850089COB 

Interview of July 18, 2023 

where R1 selected from an alkylene group having 1-5 carbon atoms or an alkenylene 

group having 2-5 carbon atoms. 

6. (Original) The electrochemical device according to Claim 1, wherein the dinitrile 

compound is one selected from the group consisting of butanedinitrile, glutaronitrile, 

adiponitrile , 

dicyanooctane, 

1,5-dicyanopentane, 

1,9-dicyanononane, 

1,6-dicyanohexane, 

1,10-dicyanodecane, 

1,7-dicyanoheptane, 1,8-

1,12-dicyanododec ane, 

tetramethylbutanedinitrile, 2-methylglutaronitrile, 2,4-dimethy lglutaronitrile, 2,2,4 ,4-

tetramethylglutaronitrile, 1,4-dicyanopentane, 2,6-dicyanoheptane, 2,7-dicyanooctane, 

2,8-dicyanononane, 1,6-dicyanodecane, 1,2-dicyanobenzene, 1,3-dicyanobenzene, 1,4-

dicyanobenzene, 3,5-dioxa-pimelonitrile, 1,4-bis(cyanoethoxy)butane, ethylene glycol 

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

cyanoethy l)ether, 

hexaoxaeicosanoic 

cyanoethoxy )butane, 

tetraethylene 

dinitrile, 

glycol bis(2-cyanoethyl)ether, 

1,3-bis(2-cyanoethoxy)propane, 

1,5-bis(2-cyanoethox y )pe ntane, ethylene 

3,6,9,12,15,18-

1,4-bis(2-

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, 1,4-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. 

7. (Original) The electrochemical device according to Claim 1, wherein the trinitrile 

compound comprises a compound of Formula (6) 

3 
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Formula (7) 

Rs 
I 

X4-0-R6-T-R7-0-X5 

Rs 
I 
0 
I 

x6 (7); 

or a combination thereof, 

Application No.: 17/885,920 
Attorney Docket No.: 14850089COB 

Interview of July 18, 2023 

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

are not Oat the same time; and 

in Formula (7), R5 represents hydrogen or an alkyl group having 1-5 carbon atoms, 

R6, R7 and R8 are each independently an alkylene group having 1-5 carbon atoms, and~, 

X5 and~ areeachindependently -RrCN,in which R9 representsanalkylene group having 

1-5 carbon atoms. 

8. (Canceled) 

9. (Original) The electrochemical device according to Claim 1, wherein X is about 0.01-10 

wt%, Y is about 0.01-10 wt%, and a weight percentage Z of the propyl propionate is about 

5-50 wt%. 

10. (Original) The electrochemical device according to Claim 1, wherein the electrolyte further 

comprising a fluoroether comprising at least one of the compounds of Formula (8), 

4 
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Formula (9), Formula (10) or Formula (11): 

Rfl-O -Rf2 (8); 

Rfl-O -R (9) 

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

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

Application No.: 17/885,920 
Attorney Docket No.: 14850089COB 

Interview of July 18, 2023 

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

branched C1 to C5 alkylene group, and n is an integer from 1 to 5. 

11. (Original) The electrochemical device according to Claim 9, wherein Rfl or Rf2 is each 

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

12. (Original) The electrochemical device according to Claim 9, wherein the fluoroether is one 

selected from the group consisting of 

5 
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13. (Original) The electrochemical device according to Claim 1, wherein the electrolyte further 

comprising a cyclic phosphonic anhydride, based on the total weight of the electrolyte, a 

content of cyclic phosphonic anhydride is about 0.01-10 wt%. 

14. (Original) The electrochemical device according to Claim 1, wherein the electrolyte further 

comprising one selected from a 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. 

15. (Original) The electrochemical device according to Claim 1, wherein the electrolyte further 

comprising a cyclic carboxylate ester, including y-butyrolactone or y-valerolactone or a 

combination thereof. 

16. (Currently Amended) An electrochemical device, comprising: 

electrodes; and 

an electrolyte comprising a dinitrile compound, a trinitrile compound, and propy 1 

6 
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propionate; wherein, 

Application No.: 17/885,920 
Attorney Docket No.: 14850089COB 

Interview of July 18, 2023 

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

compound is X, and a weight percentage of the trinitrile compound is Y; wherein, 

about 2 wt¾ :S (X+Y) :S about--1-1-··'>Vtq;,.g_wt'l, and 

about 0.1 :S (X/Y) :S about [[8]]_t:; wherein, 

the electrodes comprise a first electrode and a second electrode, wherein 

the first electrode comprises a first current collector and a single-

sided coating; 

the second electrode comprises a second current collector and a 

double-sided coating; and 

an electrode compaction density of the first electrode comIJ1isirn,i the single-sided 

coating is D1, and, an electrode compaction density of the second electrode 

<:. q • 1- n ::- ,, -p the double-sided coating is D2, wherein, about 0. 8 :SD 1/02 :S about 1.2_;_ 

7 
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17. (Original) The electrochemical device according to Claim 16, wherein the first electrode is 

a cathode, the second electrode is a cathode, and 3.5 g/cm3 :S D2 :S 4.3 g/cm3. 

18. (Original) The electrochemical device according to Claim 16, wherein the first electrode is 

an anode, the second electrode is an anode, and 1.2 g/cm3 :S D2 :S 1.8 g/cm3. 

19. (Canceled) 

20. (Original) The electrochemical device according to Claim 16, wherein the dinitrile 

compound is one selected from the group consisting of butanedinitrile, glutaronitrile, 

adiponitrile , 1,5-dicyanopentane, 

dicyanooctane, 1,9-dicyanononane, 

1,6-dicyanohexane, 

1,10-dicyanodecane, 

1,7-dicyanoheptane, 1,8-

1,12-dicyanododec ane, 

tetramethylbutanedinitrile, 2-methylglutaronitrile, 2,4-dimethy lglutaronitrile, 2,2,4 ,4-

tetramethylglutaronitrile, 1,4-dicyanopentane, 2,6-dicyanoheptane, 2,7-dicyanooctane, 

2,8-dicyanononane, 1,6-dicyanodecane, 1,2-dicyanobenzene, 1,3-dicyanobenzene, 1,4-

dicyanobenzene, 3,5-dioxa-pimelonitrile, 1,4-bis(cyanoethoxy)butane, ethylene glycol 

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

cyanoethyl)ether, 

hexaoxaeicosanoic 

cyanoethoxy )butane, 

tetraethylene 

dinitrile, 

glycol bis(2-cyanoethyl)ether, 

1,3-bis(2-cyanoethoxy)propane, 

1,5-bis(2-cyanoethox y )pe ntane, ethylene 

8 

3,6,9,12,15,18-

1,4-bis(2-

glycol bis(4-
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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, 1,4-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. 

9 
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BRIEF REMARKS 

Amendments 

Application No.: 17/885,920 
Attorney Docket No.: 14850089COB 

Interview of July 18, 2023 

Claims 1 and 16 are amended to specify that "about 2 wt¾ :S (X+Y) :S about 8 wt%, and 

about 0.1 :S (X/Y) :S about 6", which can find support in paragraph [0038] of the present published 

specification. Furthermore, claims 1 and 16 now incorporate the features from claims 4 and 8. 

Accordingly, claims 4, 8, and 19 are canceled to avoid duplication. To further clarify the invention, 

the definitions of D1 and D2 in claims 1 and 16 have been respectively amended as follows: 

--an electrode compaction density of the electrode corresponding to the first part 

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

corresponding to the second part with the double-sided coating is D2 -- (claim 1), and 

-- an electrode compaction density of the first electrode comprising the single-sided 

coating is D 1, and, an electrode compaction density of the second electrode comprising the 

double-sided coating is D2-- (claim 16). 

Double Patenting 

Applicant will submit a terminal disclaimer to overcome these rejections. 

Rejections under35 U.S.C. §103 

In the outstanding Office Action, claims 1-12 and 14-20 stand rejected under 35 U.S.C. § 

103 as unpatentable over CN 106848381 to Hong et al. ("Hong") in view of Ohashi, and claim 11 

stands rejected under 35 U.S.C. § 103 as unpatentable over Hong in view of Ohashi with Zhang. 

Amended claims 1 and 16 overcome these rejections under 35 U.S.C. § 103 as unpatentable 

over Hong in view of Ohashi, even with Zhangbecause: 

(1) Neither Hong nor Ohashi discloses the following features with respect to the D1 and 

D2: 

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

second part of the current collector is provided with the double-sided coating; and an 

electrode compaction density of the electrode corresponding to the first part with the 

10 
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single-sided coating is D1, and, an electrode compaction density of the electrode 

corresponding to the second part with the double-sided coating is D2, wherein, about 

0.8 :SD1/D2 :S about 1.2 (claim 1) 

o wherein the electrode is a cathode, and 3.5 g/cm3 :S D2 :S 4.3 g/cm3 (claim 2) 

o wherein the electrode is an anode, and 1.2 g/cm3 :S D2 :S 1.8 g/cm3 (claim 3) 

• the electrodes comprise a first electrode and a second electrode, wherein the first 

electrode comprises a first current collector and a single-sided coating; the second 

electrode comprises a second current collector and a double-sided coating; and an 

electrode compaction density of the first electrode comprising the single-sided coating 

is D 1, and, an electrode compaction density of the second electrode comprising the 

double-sided coating is D2, wherein, about 0.8 :S Dl/D2 :S about 1.2. (Claim 16) 

o wherein the first electrode is a cathode, the second electrode is a cathode, and 

3.5 g/cm3 :S D2 :S 4. 3 g/cm3 ( claim 17) 

o wherein the first electrode is an anode, the second electrode is an anode, and 

1.2 g/cm3 :S D2 :S 1.8 g/cm3(claim 18) 

Specifically, Applicant respectfully notes that neither Hong nor Ohashi disclose or suggest 

the configuration where a first part of the current collector is coated on a sing le side, while a second 

part of the current collector is coated on both sides. In contrast, Hong discloses electrodes formed 

by applying active material coating to both sides of the current collector,1 while Ohashi discloses 

electrodes formed by applying active material coating to only one side of the current collector2. 

Accordingly, and as acknowledged by the outstanding Office Action,3 Hong fails to teach or 

suggest the claimed density ranges pertaining to D 1 and D2. Furthermore, the electrode density of 

1.3 g/cm3 or 4.2 g/cm3, as taught by Ohashi, specifically relates to the compaction density of an 

electrode with a single-sided coating and does not correspond to an electrode compaction density 

of the electrode corresponding to the second part with the double-sided coating or an electrode 

compaction density of the second electrode comprising the double-sided coating, as would be 

required to meet Applicant's claimed feature of D2. 

1 See Hong, paragraphs [0027]-[0028]. 
2 See Ohashi, paragraphs [0240]-[0241]. 
3 See outstanding Office Action at page 3, lines 21-23. 
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Therefore, neither Hong nor Ohashi discloses or suggests an electrode compaction density 

of the first electrode comprising the single-sided coating or an electrode compaction density of the 

electrode corresponding to the first part with the single-sided coating (Dl), and an electrode 

compaction density of the second electrode comprising the double-sided coating or an electrode 

compaction density of the electrode corresponding to the second part with the double-sided coating 

(D2). Accordingly, neither of them provides any information or suggestion regarding the specific 

ranges: 0.8 :SD1/D2 :S about 1.2 as recited in claims 1 and 16, 3.5 g/cm3 :SD2 :S4.3 g/cm3 as recited 

in claims 2 and 17, and 1.2 g/cm3 :S D2 :S 1.8 g/cm3 as recited in claims 3 and 18. 

(2) Additionally, neither Hong nor Ohashi teaches or suggests the following features 

related to the weight percentages of the trinitrile compound and the propyl propionate. 

• a weight percentage of the trinitrile compound is Y, wherein the trinitrile compound is 

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

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

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

tris( cyanoethoxymethy le ne )ethane; 

methyl-1,3,5-tris( cyanoethoxy) pentane; 

1,1,1-tris( cyanoethoxymethy lene )propane; 3-

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

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

thereof (claims 1 and 16) 

o wherein a weight percentage of the propyl propionate in the electrolyte (Z), 

about 0.01 :S (Y/Z) :S about 0.3 (claims 1 and 16) 

o wherein, about 2 wt¾ :S (X+Y) :S about 8 wt¾, and about 0.1 :S (X/Y) :S about 

6 (claims 1 and 16) 

• Y is about 0.01-10 wt%, a weight percentage Z of the propyl propionate is about 5-50 

wt% ( claim 9) 

The outstanding Office Action rejects Applicant's claims 4, 9, and 19 based on the 

proposition that modified Hong discloses the above feature related to the weight percentages of 

the trinitrile compound and the propyl propionate (i.e., Y and Z). 4 Applicant respectfully submits, 

however, that Hong, even in view of Ohashi, fails to disclose the above feature related to the weight 

4 See outstanding Office Action at page 4, lines 12-14, and page 5, lines 1-4. 
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The outstanding Office Action relies on EMB 2, 18, and 25 at paragraphs [0034]-[0035] 

of Hong. However, in EMB 2, 18, and 25, the electrolytes do not include the trinitrile compound 

selected from the group consisting of 1,3,5-pentanetricarbonitrile; 1,2,3-propanetrinitrile; 1,3,6-

hexanetricarbonitrile; 1,2,6-hexanetricarbonitrile; 1,2,3-tris(2-cyanoethoxy)propane; 1,2,4-tris(2-

cyanoethoxy)butane; 1,1,1-tris(cyanoethoxymethylene)ethane; 1,1, 1-

tris( cyanoethoxymethy lene )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, as would be required to meet Applicant's claimed feature. In contrast, 

EMB 2, 18, and 25 disclose electrolytes containing compound II1 and II6 as the trinitrile 

compound, 5 which are not included within the Markush group specified in claims 1 and 16. 

Accordingly, it should be noted that the weight percentage of the trinitrile compound in the 

electrolytes disclosed in EMB 2, 18, and 25 does not correspond to the weight percentage of the 

trinitrile compound selected from the group consisting of 1,3,5-pentanetricarbonitrile; 1,2,3-

propane trinitrile; 1,3,6-hexanetricarbonitrile; 1,2,6-hexanetricarbonitrile; 1,2,3-tris(2-

cyanoethoxy)propane; 1,2,4-tris(2-cyanoethoxy)butane; 1,1,1-tris( cyanoethoxymethy lene )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, as would be required to meet Applicant's claimed feature of Y. 

Furthermore, in EMB 2, 18, and 25, Hong discloses propyl propionate (PP) is one of the 

four components of the organic solvent, and further discloses that the weight percentage of the 

four components (EC:PP:DEC:PC) based on the total weight of the organic solvent. 6 However, 

it should be noted that the disclosure of Hong does not provide any specific weight percentage 

information regarding individual organic solvent (e.g., PP) based on the total weight of the 

electrolyte, nor does it provide the overall weight percentage of the entire organic solvent based 

on the total weight of the electrolyte. Therefore, without such information, it is not feasible to 

determine the exact weight percentage of propyl propionate (PP) as one of the components of the 

5 See Hong, paragraphs [0024] and [0034]. 
6 See Hong, paragraph [0034]. 
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organic solvent based on the total weight of the electrolyte, as would be required to meet 

Applicant's claimed feature of Z. 

Ohashi does not provide any information regarding the weight percentage of the trinitrile 

compound (Y) and the mass percentage of the propyl propionate (Z), both based on the total weight 

of the electrolyte. 

Accordingly, neither Hong nor Ohashi teaches or suggests the specific weight percentage 

Y of the trinitrile compound based on the total weight of the electrolyte, which is within the range 

of about 0.01-10 wt%, and the specific weight percentage Z of the propyl propionate (PP) based 

on the total weight of the electrolyte, which is within the range of about 5-50 wt%. Additionally, 

neither of them discloses or suggests the specific relationship related to the weight percentage of 

the trinitrile compound and the propyl propionate (Y and Z), as defined by about 2 wt¾ :S (X+Y) 

:S about 8 wt¾, about 0.1 :S (X/Y) :S about 6, and about 0.01 :S (Y/Z) :S about 0.3. 

Therefore, even if the combination of Hong and Ohashi is assumed to be proper, the 

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

fails to teach the claimed: 

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

second part of the current collector is provided with the double-sided coating; and an 

electrode compaction density of the electrode corresponding to the first part with the 

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

corresponding to the second part with the double-sided coating is D2, wherein, about 

0.8 :SD1/D2 :S about 1.2 (claim 1) 

o wherein the electrode is a cathode, and 3.5 g/cm3 :S D2 :S 4.3 g/cm3 (claim 2) 

o wherein the electrode is an anode, and 1.2 g/cm3 :S D2 :S 1.8 g/cm3 (claim 3) 

• the electrodes comprise a first electrode and a second electrode, wherein the first 

electrode comprises a first current collector and a single-sided coating; the second 

electrode comprises a second current collector and a double-sided coating; and an 

electrode compaction density of the first electrode comprising the single-sided coating 

is D 1, and, an electrode compaction density of the second electrode comprising the 

double-sided coating is D2, wherein, about 0.8 :S Dl/D2 :S about 1.2. (Claim 16) 
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o wherein the first electrode is a cathode, the second electrode is a cathode, and 

3.5 g/cm3 :S D2 :S 4. 3 g/cm3 ( claim 17) 

o wherein the first electrode is an anode, the second electrode is an anode, and 

1.2 g/cm3 :S D2 :S 1.8 g/cm3(claim 18) 

• a weight percentage of the trinitrile compound is Y, wherein the trinitrile compound is 

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

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

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

tris( cyanoethoxymethy lene )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 (claims 1 and 16) 

o wherein a weight percentage of the propyl propionate in the electrolyte (Z), 

about 0.01 :S (Y/Z) :S about 0.3 (claims 1 and 16) 

o wherein, about 2 wt¾ :S (X+Y) :S about 8 wt¾, and about 0.1 :S (X/Y) :S about 

6 (claims 1 and 16) 

• Y is about 0.01-10 wt%, a weight percentage Z of the propyl propionate is about 5-50 

wt% ( claim 9) 

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

rejections based on Hong and Ohash~ even in further view of Zhang.7 

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

the § 103 rejections of claims 1-3, 5-7, 9-18, and 20 be withdrawn. 

7 See MPEP 2142 stating, as one of the three "basic criteria [that] must be met" in order to establishapri,m 
facie case of obviousness, that "the prior art reference (or references when combined) must teach or suggest fill the 
claim limitations," (emphasis added). See also MPEP 2143.03: "All words in a claim must be considered in judging 
the patentability ofthatclaimagainst the prior art." 
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Dear Commissioner: 

AMENDMENT AND RESPONSE 
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AMENDMENTS TO THE CLAIMS/CLAIM LIST 

Please CANCEL claims 4, 8, and 19 without prejudice or disclaimer. 

Please AMEND claims 1 and 16 as shown below. 

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

1. (Currently Amended) An electrochemical device, comprising: 

an electrode; and 

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

propionate; wherein, 

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

compound is X, and a weight percentage of the trinitrile compound is Y; wherein, 

about 2 wt% :S (X+ Y) :S about 11 wt% 8 wt%, and 

about 0.1 :S (X/Y) :S about [[8]].Q; wherein, 

the electrode comprises a current collector, a single-sided coating and a 

double-sided coating; 

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

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

double-sided coating; and 

an electrode compaction density of the electrode corresponding to 

the first part with the single-sided coating is D 1, and, an electrode 

compaction density of the electrode corresponding to the second part with 

2 
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the double-sided coating is D2, wherein, about 0.8 :SD 1/D2 :S about 1.2; 

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

the propyl propionate is Z; wherein, 

about 0.01 < (Y/Z) < about 0.3; 

wherein the trinitrile compound is one 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; l ,2,4-tris(2-

cyanoethoxy)butane; 1, 1, 1-tris( cyanoethoxymethylene )ethane; 1,1,1-

tris( cyanoethoxymethy lene )propane; 

1,2, 7-tris( cyanoethoxy)heptane; 

3-methyl-1,3,5-tris(cyanoethoxy)pentane; 

1,2,6-tris( cyanoethoxy)hexane; 1,2,5-

tris(cyanoethoxy)pentane; and any combination thereof. 

2. (Original) The electrochemical device according to Claim 1, wherein the electrode is a 

cathode, and 3.5 g/cm3 ::; D2::; 4.3 g/cm3. 

3. (Original) The electrochemical device according to Claim 1, wherein the electrode is an 

anode, and 1.2 g/cm3 ::; D2::; 1.8 g/cm3. 

4. (Canceled) 

5. (Original) The electrochemical device according to Claim 1, wherein the dinitrile 

compound further comprises a compound of Formula ( 4 ): 

3 
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where R1 selected from an alkylene group having 1-5 carbon atoms or an alkenylene 

group having 2-5 carbon atoms. 

6. (Original) The electrochemical device 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-dicyanononane, 1, 10-dicyanodecane, 1, 12-dicyanododecane, 

tetramethy lbutanedinitrile, 2-methy lglutaronitrile, 2,4-dimethy lglutaronitrile, 2,2,4,4-

tetramethy lglutaronitrile, 1,4-dicyanopentane, 2,6-dicyanoheptane, 2, 7-dicyanooctane, 

2,8-dicyanononane, 1,6-dicyanodecane, 1,2-dicyanobenzene, 1,3-dicyanobenzene, 1,4-

dicyanobenzene, 3,5-dioxa-pimelonitrile, 1,4-bis( cyanoethoxy )butane, ethylene glycol 

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

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

hexaoxaeicosanoic dinitrile, l ,3-bis(2-cyanoethoxy )propane, 

cyanoethoxy )butane, l ,5-bis(2-cyanoethoxy )pentane, ethylene glycol 

l,4-bis(2-

bis(4-

cyanobuty l)ether, 1,4-dicyano-2-butene, 1,4-dicyano-2-methy 1-2-butene, 1,4-dicyano-2-

ethy l-2-butene, l,4-dicyano-2,3-dimethyl-2-butene, l,4-dicyano-2,3-diethyl-2-butene, 

1,6-dicyano-3-hexene, 1,6-dicyano-2-methy 1-3-hexene, 1,6-dicyano-2-methy 1-5-methy 1-

3-hexene, and any combination thereof. 

7. (Original) The electrochemical device according to Claim 1, wherein the trinitrile 

4 
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compound comprises a compound of Formula (6) 

Formula (7) 

Rs 
I 

X4-0-R6-T-R7-0-X5 

Rs 
I 
0 
I 

x6 (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, R1 and R8 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. 

8. (Canceled) 

9. (Original) The electrochemical device according to Claim 1, wherein Xis about 0.01-10 

wt%, Y is about 0.01-10 wt%, and a weight percentage Z of the propyl propionate is about 

5-50 wt%. 

10. (Original) The electrochemical device according to Claim 1, wherein the electrolyte further 

5 
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comprising a fluoroether comprising at least one of the compounds of Formula (8), 

Formula (9), Formula (10) or Formula (11): 

Rfl-O- Rf2 (8); 

Rfl-O- R (9) 

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

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

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

linear or branched C1 to C12 fluoroalkyl group having 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. 

11. (Original) The electrochemical device according to Claim 9, wherein Rfl or Rf2 is each 

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

12. (Original) The electrochemical device according to Claim 9, wherein the fluoroether is one 

selected from the group consisting of 

6 
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13. (Original) The electrochemical device according to Claim 1, wherein the electrolyte further 

comprising a cyclic phosphonic anhydride, based on the total weight of the electrolyte, a 

content of cyclic phosphonic anhydride is about 0.01-10 wt%. 

14. (Original) The electrochemical device according to Claim 1, wherein the electrolyte further 

comprising one selected from a 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. 

15. (Original) The electrochemical device according to Claim 1, wherein the electrolyte further 

comprising a cyclic carboxylate ester, including y-butyrolactone or y-valerolactone or a 

combination thereof. 

16. (Currently Amended) An electrochemical device, comprising: 

electrodes; and 

7 
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an electrolyte comprising a dinitrile compound, a trinitrile compound, and propyl 

propionate; wherein, 

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

compound is X, and a weight percentage of the trinitrile compound is Y; wherein, 

about 2 wt% :S (X+ Y) :S about 11 ·.vt% 8 wt%, and 

about 0.1 :S (X/Y) :S about [[8]].Q; wherein, 

the electrodes comprise a first electrode and a second electrode, wherein 

the first electrode comprises a first current collector and a single­

sided coating; 

the second electrode comprises a second current collector and a 

double-sided coating; and 

an electrode compaction density of the first electrode comprising the single-sided 

coating is D 1, and, an electrode compaction density of the second electrode 

comprising the double-sided coating is D2, wherein, about 0.8 :SD 1/D2 :S about 1.2~ 

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

the propyl propionate is Z; wherein, 

about 0.01 < (Y/Z) < about 0.3; 

wherein the trinitrile compound is one 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; l ,2,4-tris(2-

cyanoethoxy)butane; 1, 1, 1-tris( cyanoethoxymethylene )ethane; 1,1,1-

tris( cyanoethoxymethy lene )propane; 3-methyl-1,3,5-tris(cyanoethoxy)pentane; 

8 
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1,2,6-tris( cyanoethoxy)hexane; 1,2,5-

tris(cyanoethoxy)pentane; and any combination thereof. 

17. (Original) The electrochemical device according to Claim 16, wherein the first electrode is 

a cathode, the second electrode is a cathode, and 3.5 g/cm3 ::; D2::; 4.3 g/cm3. 

18. (Original) The electrochemical device according to Claim 16, wherein the first electrode is 

an anode, the second electrode is an anode, and 1.2 g/cm3 ::; D2::; 1.8 g/cm3. 

19. (Canceled) 

20. (Original) The electrochemical device according to Claim 16, 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-dicyanononane, 1, 10-dicyanodecane, 1, 12-dicyanododecane, 

tetramethy lbutanedinitrile, 2-methy lglutaronitrile, 2,4-dimethy lglutaronitrile, 2,2,4,4-

tetramethy lglutaronitrile, 1,4-dicyanopentane, 2,6-dicyanoheptane, 2, 7-dicyanooctane, 

2,8-dicyanononane, 1,6-dicyanodecane, 1,2-dicyanobenzene, 1,3-dicyanobenzene, 1,4-

dicyanobenzene, 3,5-dioxa-pimelonitrile, 1,4-bis( cyanoethoxy )butane, ethylene glycol 

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

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

hexaoxaeicosanoic dinitrile, l ,3-bis(2-cyanoethoxy )propane, l,4-bis(2-

9 
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cyanoethoxy )butane, l ,5-bis(2-cyanoethoxy )pentane, ethylene glycol bis(4-

cyanobuty l)ether, 1,4-dicyano-2-butene, 1,4-dicyano-2-methy 1-2-butene, 1,4-dicyano-2-

ethy l-2-butene, l,4-dicyano-2,3-dimethyl-2-butene, l,4-dicyano-2,3-diethyl-2-butene, 

1,6-dicyano-3-hexene, 1,6-dicyano-2-methy 1-3-hexene, 1,6-dicyano-2-methy 1-5-methy 1-

3-hexene, and any combination thereof. 

10 
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REMARKS 

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

respectfully requested. Claims 1-20 were originally presented. Claims 1 and 16 have been 

amended, and no new claims have been added. Claims 4, 8, and 19 have been canceled without 

prejudice or disclaimer. Accordingly, claims 1-3, 5-7, 9-18, and 20 are pending in the present 

Application. Applicant submits that upon entry of the present Response, claims 1-3, 5-7, 9-18, 

and 20 are in condition for allowance. Moreover, the Applicant submits that no new matter has 

been introduced by the foregoing amendments. 

Examiner Interview 

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

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

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

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

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

Double Patenting 

In the outstanding Office Action, claims 1-4 and 16-18 stand rejected under the judicially 

created doctrine of non-statutory double patenting as being unpatentable over claims 13-16 of U.S. 

Patent No. 10,833,363. 

In the outstanding Office Action, claims 1-4 and 16-19 stand rejected under the judicially 

created doctrine of non-statutory double patenting as being unpatentable over claims 12-15 of U.S. 

Patent No. 11,522,222. 

In the outstanding Office Action, claims 1-20 stand rejected under the judicially created 

doctrine of non-statutory double patenting as being unpatentable over claims 1-30 of copending 

Application No. 18/076,882. 

In the outstanding Office Action, claims 1-20 stand rejected under the judicially created 

doctrine of non-statutory double patenting as being unpatentable over claims 1-19 of copending 

Application No. 17/885,915. 

11 
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In the outstanding Office Action, claims 1-20 stand rejected under the judicially created 

doctrine of non-statutory double patenting as being unpatentable over claims 1-44 of copending 

Application No. 17 /990,626. 

In the outstanding Office Action, claims 1-20 stand rejected under the judicially created 

doctrine of non-statutory double patenting as being unpatentable over claims 1-4 of copending 

Application No. 17/990,641. 

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

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

rejection of claims 1-3, 5-7, 9-18, and 20. 

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

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

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

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

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

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

presumption or estoppels on the merits of the rejection. 

Rejections under 35 U.S.C. §103 

In the outstanding Office Action, claims 1-12 and 14-20 stand rejected under 35 U.S.C. § 

103 as unpatentable over CN 106848381 to Hong et al. ("Hong") in view of U.S. Patent 

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

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

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

Application Publication No. 2017 /0317385, applied for by Zhang et al. ("Zhang"). 

Addressing now the rejection of claims 1 and 16 under 35 U.S.C. § 103 as unpatentable 

over Hong in view of Ohashi, this rejection is respectfully traversed. Claims 1 and 16 have been 

amended to overcome the rejection under 35 U.S.C. § 103. Specifically, claims 1 and 16 are 

amended to specify that "about 2 wt% :S (X+Y) :S about 8 wt%, and about 0.1 :S (X/Y) :S about 

6", which can find support in paragraph [0038] of the present published specification. Furthermore, 

claims 1 and 16 now incorporate the features from claims 4 and 8. Accordingly, claims 4, 8, and 

12 
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19 are canceled to avoid duplication. To further clarify the invention, the definitions of D 1 and D2 

in claims 1 and 16 have been respectively amended as follows: 

--an electrode compaction density of the electrode corresponding to the first part with the 

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

the second part with the double-sided coating is D2 -- ( claim 1 ), and 

-- an electrode compaction density of the first electrode comprising the single-sided coating 

is D 1, and, an electrode compaction density of the second electrode comprising the double-sided 

coating is D2-- (claim 16). 

The combination of Hong and Ohashi, however, fails to teach or suggest Applicant's 

claimed electrochemical device, as next discussed. 

(1) Neither Hong nor Ohashi discloses the following features with respect to the Dl and 

D2: 

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

second part of the current collector is provided with the double-sided coating; and an 

electrode compaction density of the electrode corresponding to the first part with the 

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

corresponding to the second part with the double-sided coating is D2, wherein, about 

0.8 :S D1/D2 :S about 1.2 (claim 1) 

o wherein the electrode is a cathode, and 3.5 g/cm3 :S D2 :S 4.3 g/cm3 (claim 2) 

o wherein the electrode is an anode, and 1.2 g/cm3 :S D2 :S 1.8 g/cm3 (claim 3) 

• the electrodes comprise a first electrode and a second electrode, wherein the first 

electrode comprises a first current collector and a single-sided coating; the second 

electrode comprises a second current collector and a double-sided coating; and an 

electrode compaction density of the first electrode comprising the single-sided coating 

is D 1, and, an electrode compaction density of the second electrode comprising the 

double-sided coating is D2, wherein, about 0.8 :S D1/D2 :S about 1.2. (Claim 16) 

o wherein the first electrode is a cathode, the second electrode is a cathode, and 

3.5 g/cm3 :S D2 :S 4.3 g/cm3 (claim 17) 

13 
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o wherein the first electrode is an anode, the second electrode is an anode, and 

1.2 g/cm3 :S D2 :S 1.8 g/cm3(claim 18) 

Specifically, Applicant respectfully notes that neither Hong nor Ohashi disclose or suggest 

the configuration where a first part of the current collector is coated on a single side, while a second 

part of the current collector is coated on both sides. In contrast, Hong discloses electrodes formed 

by applying active material coating to both sides of the current collector, 1 while Ohashi discloses 

electrodes formed by applying active material coating to only one side of the current collector2
. 

Accordingly, and as acknowledged by the outstanding Office Action,3 Hong fails to teach or 

suggest the claimed density ranges pertaining to D 1 and D2. Furthermore, the electrode density of 

1.3 g/cm3 or 4.2 g/cm3
, as taught by Ohashi, specifically relates to the compaction density of an 

electrode with a single-sided coating and does not correspond to an electrode compaction density 

of the electrode corresponding to the second part with the double-sided coating or an electrode 

compaction density of the second electrode comprising the double-sided coating, as would be 

required to meet Applicant's claimed feature of D2. 

Therefore, neither Hong nor Ohashi discloses or suggests an electrode compaction density 

of the first electrode comprising the single-sided coating or an electrode compaction density of the 

electrode corresponding to the first part with the single-sided coating (Dl), and an electrode 

compaction density of the second electrode comprising the double-sided coating or an electrode 

compaction density of the electrode corresponding to the second part with the double-sided coating 

(D2). Accordingly, neither of them provides any information or suggestion regarding the specific 

ranges: 0.8 :S D1/D2 :S about 1.2 as recited in claims 1 and 16, 3.5 g/cm3 :S D2 :S 4.3 g/cm3 as recited 

in claims 2 and 17, and 1.2 g/cm3 :S D2 :S 1.8 g/cm3 as recited in claims 3 and 18. 

(2) Additionally, neither Hong nor Ohashi teaches or suggests the following features 

related to the weight percentages of the trinitrile compound and the propyl propionate. 

• a weight percentage of the trinitrile compound is Y, wherein the trinitrile compound is 

one 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-

1 See Hong, paragraphs [0027]-[0028]. 
2 See Ohashi, paragraphs [0240]-[0241]. 
3 See outstanding Office Action at page 3, lines 21-23. 
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cyanoethoxy )propane; l ,2,4-tris(2-cyanoethoxy )butane; 1,1,1-

tris( cyanoethoxymethy lene )ethane; 

methyl-1,3,5-tris( cyanoethoxy )pentane; 

1, 1, 1-tris( cyanoethoxymethy lene )propane; 3-

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

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

thereof ( claims 1 and 16) 

o wherein a weight percentage of the propyl propionate in the electrolyte (Z), 

about 0.01 "!::: (Y/Z) "!::: about 0.3 (claims 1 and 16) 

o wherein, about 2 wt%"!::: (X+Y) "!::: about 8 wt%, and about 0.1 "!::: (X/Y) "!::: about 

6 (claims 1 and 16) 

• Y is about 0.01-10 wt%, a weight percentage Z of the propyl propionate is about 5-50 

wt% (claim 9) 

The outstanding Office Action rejects Applicant's claims 4, 9, and 19 based on the 

proposition that modified Hong discloses the above feature related to the weight percentages of 

the trinitrile compound and the propyl propionate (i.e., Y and Z). 4 Applicant respectfully submits, 

however, that Hong, even in view of Ohashi, fails to disclose the above feature related to the weight 

percentages Y and Z, as next discussed. 

The outstanding Office Action relies on EMB 2, 18, and 25 at paragraphs [0034]-[0035] 

of Hong. However, in EMB 2, 18, and 25, the electrolytes do not include the trinitrile compound 

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; l ,2,4-tris(2-

cyanoethoxy )butane; 1, 1, 1-tris( cyanoethoxymethy lene )ethane; 

tris( cyanoethoxymethy lene )propane; 3-methyl-1,3,5-tris( cyanoethoxy )pentane; 

l,l,1-

1,2,7-

tris( cyanoethoxy )heptane; 1,2,6-tris( cyanoethoxy )hexane; 1,2,5-tris( cyanoethoxy )pentane; and 

any combination thereof, as would be required to meet Applicant's claimed feature. In contrast, 

EMB 2, 18, and 25 disclose electrolytes containing compound II1 and Il6 as the trinitrile 

compound, 5 which are not included within the Markush group specified in claims 1 and 16. 

Accordingly, it should be noted that the weight percentage of the trinitrile compound in the 

4 See outstanding Office Action at page 4, lines 12-14, and page 5, lines 1-4. 
5 See Hong, paragraphs [0024] and [0034]. 
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electrolytes disclosed in EMB 2, 18, and 25 does not correspond to the weight percentage of the 

trinitrile compound 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; l ,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, as would be required to meet Applicant's claimed feature of Y. 

Furthermore, in EMB 2, 18, and 25, Hong discloses propyl propionate (PP) is one of the 

four components of the organic solvent, and further discloses that the weight percentage of the 

four components (EC:PP:DEC:PC) based on the total weight of the organic solvent. 6 However, 

it should be noted that the disclosure of Hong does not provide any specific weight percentage 

information regarding individual organic solvent (e.g., PP) based on the total weight of the 

electrolyte, nor does it provide the overall weight percentage of the entire organic solvent based 

on the total weight of the electrolyte. Therefore, without such information, it is not feasible to 

determine the exact weight percentage of propyl propionate (PP) as one of the components of the 

organic solvent based on the total weight of the electrolyte, as would be required to meet 

Applicant's claimed feature of Z. 

Ohashi does not provide any information regarding the weight percentage of the trinitrile 

compound (Y) and the mass percentage of the propyl propionate (Z), both based on the total weight 

of the electrolyte. 

Accordingly, neither Hong nor Ohashi teaches or suggests the specific weight percentage 

Y of the trinitrile compound based on the total weight of the electrolyte, which is within the range 

of about 0.01-10 wt%, and the specific weight percentage Z of the propyl propionate (PP) based 

on the total weight of the electrolyte, which is within the range of about 5-50 wt%. Additionally, 

neither of them discloses or suggests the specific relationship related to the weight percentage of 

the trinitrile compound and the propyl propionate (Y and Z), as defined by about 2 wt% :S (X+ Y) 

:S about 8 wt%, about 0.1 :S (X/Y) :S about 6, and about 0.01 :S (Y/Z) :S about 0.3. 

6 See Hong, paragraph [0034]. 
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Therefore, even if the combination of Hong and Ohashi is assumed to be proper, the 

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

fails to teach the claimed: 

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

second part of the current collector is provided with the double-sided coating; and an 

electrode compaction density of the electrode corresponding to the first part with the 

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

corresponding to the second part with the double-sided coating is D2, wherein, about 

0.8 :S D1/D2 :S about 1.2 (claim 1) 

o wherein the electrode is a cathode, and 3.5 g/cm3 :S D2 :S 4.3 g/cm3 (claim 2) 

o wherein the electrode is an anode, and 1.2 g/cm3 :S D2 :S 1.8 g/cm3 (claim 3) 

• the electrodes comprise a first electrode and a second electrode, wherein the first 

electrode comprises a first current collector and a single-sided coating; the second 

electrode comprises a second current collector and a double-sided coating; and an 

electrode compaction density of the first electrode comprising the single-sided coating 

is D 1, and, an electrode compaction density of the second electrode comprising the 

double-sided coating is D2, wherein, about 0.8 :S D1/D2 :S about 1.2. (Claim 16) 

o wherein the first electrode is a cathode, the second electrode is a cathode, and 

3.5 g/cm3 :S D2 :S 4.3 g/cm3 (claim 17) 

o wherein the first electrode is an anode, the second electrode is an anode, and 

1.2 g/cm3 :S D2 :S 1.8 g/cm3(claim 18) 

• a weight percentage of the trinitrile compound is Y, wherein the trinitrile compound is 

one 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; l ,2,4-tris(2-cyanoethoxy )butane; 1,1,1-

tris( cyanoethoxymethy lene )ethane; 

methyl-1,3,5-tris( cyanoethoxy )pentane; 

1, 1, 1-tris( cyanoethoxymethy lene )propane; 3-

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

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

thereof ( claims 1 and 16) 
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o wherein a weight percentage of the propyl propionate in the electrolyte (Z), 

about 0.01 "!::: (Y/Z) "!::: about 0.3 (claims 1 and 16) 

o wherein, about 2 wt%"!::: (X+Y) "!::: about 8 wt%, and about 0.1 "!::: (X/Y) "!::: about 

6 (claims 1 and 16) 

• Y is about 0.01-10 wt%, a weight percentage Z of the propyl propionate is about 5-50 

wt% (claim 9) 

Accordingly, Applicant respectfully traverses, and requests reconsideration of, this 

rejection based on these patents.7 

As a result, Applicant respectfully submits that independent claims 1 and 16 and dependent 

claims 2-3, 9, and 17-18 are patentable over the combination of Hong and Ohashi. As claims 5-7 

and 10-15 depend from independent claim 1, claim 20 depends from independent claim 16, 

Applicant respectfully submits that claims 5-7, 10-15, and 20 are likewise patentable over Hong 

and Ohashi, even in further view of Zhang. 

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

the §103 rejections of claims 1-3, 5-7, 9-18, and 20 be withdrawn. 

7 See MPEP 2142 stating, as one of the three "basic criteria [that] must be met" in order to establish a prima 
facie case of obviousness, that "the prior art reference (or references when combined) must teach or suggest all the 
claim limitations," (emphasis added). See also MPEP 2143.03: "All words in a claim must be considered in judging 
the patentability of that claim against the prior art." 
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CONCLUSION 

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

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

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

is respectfully requested. 

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

TJM/mae/LC/kcf 

Attachment: 
e-Terminal Disclaimer 

July 20, 2023 

Respectfully submitted, 

/Timothy J. Maier/ 
Timothy J. Maier 
Attorney of Record 
Reg. No. 51986 
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DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

Claim Rejections - 35 USC § 103 

2. In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

3. 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. 

4. The factual inquiries for establishing a background for determining obviousness 

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

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

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

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 

Page 3 

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

claims the examiner presumes that the subject matter of the various claims was 

commonly owned as of the effective filing date of the claimed invention(s) absent any 

evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to 

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

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

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

prior art against the later invention. 

6. Claims 1-12 and 14-20 are rejected under 35 U.S.C. 103 as being unpatentable 

over Hong et al. (CN 106848381, see English Translation) in view of Ohashi (US 

2017/0324116). 

Regarding claims 1-3 and 16-18, Hong et al. discloses an electrochemical device 

([0001], [0029]), comprising an electrodes ([0029]), and an electrolyte ([0007]), 

comprising a dinitrile compound ([0015]), a trinitrile compound ([0015]), and propyl 

propionate ([0013]), wherein based on a weight of the electrolyte, a weight percentage 

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

wherein about 2 wt% ::s;(X+Y) ::s; about 11 wt% ([0035], P8-9, EMB 2, 18, 25), about 0.1 ::s; 

(X/Y) ::s; about 8 ([0035], P8-9, EMB 2, 18, 25), the electrode comprises a current 

collector ([0027], [0028]) that is coated on two surfaces ([0027], [0028]) but does not 

explicitly disclose one side is coated only and the cathode electrode has a density of 4.2 

g/cm3 and an anode electrode has a density of 1.3 g/cm3. 
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Ohashi discloses a battery having cathode and anode electrodes formed on current 

collectors coating one side ([0181], [0217], [0214], [0218]), the cathode having a density 

of 4.2 g/cm3 ([0217]) and the anode having a density of 1.3 g/cm3 ([0181 ]). This 

configuration enhances battery capacity and overall performance ([0027], [0214]-

[0218]). 

Ohashi and Hong et al. are analogous since both deal in the same field of endeavor, 

namely, battery electrolytes. 

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

incorporate the cathode and anode of Hong et al. as having the coating and density 

disclosed by Ohashi to enhance battery capacity and overall performance. 

Regarding claims 4 and 19, modified Hong et al. discloses all of the claim limitations 

as set forth above and also discloses a weight percentage of the propyl propionate is Z, 

and about 0.1 :s; (Y/Z) :s; about 0.3 ([0035], P8-9, EMB 2, 18, 25). 

Regarding claims 5, 6 and 20, modified Hong et al. discloses all of the claim 

limitations as set forth above and also discloses the dinitrile compound is adiponitrile 

([0015]). 

Regarding claims 7 and 8, modified Hong et al. discloses all of the claim limitations 

as set forth above and also discloses the trinitrile compound is 1,3,6-hexane 

tricarbonitrile ([0015]). 
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Regarding claim 9, modified Hong et al. discloses all of the claim limitations as set 

forth above and also discloses Xis about 0.01 - 10 wt% ([0034]-[0035], P8-9), Y is 

about 0.01 - 10 wt% ([0034]-[0035], P8-9), and a weight percentage Z of the propyl 

propionate is about 5-50 wt% ([0034]-[0035], P8-9). 

Regarding claims 10-12, modified Hong et al. discloses all of the claim limitations as 

set forth above but does not explicitly disclose the electrolyte further comprises 1, 1,2,2-

tetrafluoroethyl-2,2,3,3-tetrafluoropropyl ether. 

Ohashi discloses an electrolyte ([0002]) a dinitrile compound ([0070]-[0071 ]), a 

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

comprising 1, 1,2,2-tetrafluoroethyl-2,2,3,3-tetrafluoropropyl ether ([0136]). This 

configuration enhances battery performance at high temperatures and enhances cycle 

characteristics ([0027]). 

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

incorporate the 1, 1,2,2-tetrafluoroethyl-2,2,3,3-tetrafluoropropyl ether disclosed by 

Ohashi into the electrolyte of Hong et al. to enhance high temperature performance and 

cycle characteristics of the battery. 

Regarding claim 14, modified Hong et al. discloses all of the claim limitations as set 

forth above and also discloses FEC ([0034]-[0035], P8-9). 

Regarding claim 15, modified Hong et al. discloses all of the claim limitations as set 

forth above and also discloses y-butyrolacetone ([0013]). 
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7. Claim 11 is rejected under 35 U.S.C. 103 as being unpatentable over Hong et al. 

(CN 106848381, see English Translation) in view of Ohashi (US 2017/0324116) as 

applied to claim 1 above, and further in view of Zhang et al. (US 2017/0317385). 

Regarding claim 11, Hong et al. discloses all of the claim limitations as set forth 

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

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

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

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

[0115]). 

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

endeavor, namely, battery electrolytes. 

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

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

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

overall battery performance. 

Double Patenting 

8. The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the conflicting claims are not identical, but at 
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least one examined application claim is not patentably distinct from the reference 

Page 7 

claim(s) because the examined application claim is either anticipated by, or would have 

been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 

USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. 

Cir. 1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Omum, 

686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on nonstatutory 

double patenting provided the reference application or patent either is shown to be 

commonly owned with the examined application, or claims an invention made as a 

result of activities undertaken within the scope of a joint research agreement. See 

MPEP § 717.02 for applications subject to examination under the first inventor to file 

provisions of the AIA as explained in MPEP § 2159. See MPEP § 2146 et seq. tor 

applications not subject to examination under the first inventor to file provisions of the 

AIA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO Internet website contains terminal disclaimer forms which may be 

used. Please visit www.uspto.gov/patenVpatents-forms. The filing date of the application 

in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, 

PTO/AIN25, or PTO/AIN26) should be used. A web-based eTerminal Disclaimer may 

be filled out completely online using web-screens. An eTerminal Disclaimer that meets 

all requirements is auto-processed and approved immediately upon submission. For 
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more information about eTerminal Disclaimers, refer to 

www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

9. Claims 1-4 and 16-18 are rejected on the ground of nonstatutory double 

Page 8 

patenting as being unpatentable over claims 13-16 of U.S. Patent No. US 10,833,363. 

Although the claims at issue are not identical, they are not patentably distinct from each 

other because the claims of the '363 patent anticipate the instant claims. Further 

regarding the ranges / ratios of the individual compounds relative to each other, it would 

have been obvious to one of ordinary skill in the art at the time of invention to have 

selected the overlapping portion of the ranges disclosed by the reference because 

selection of overlapping portion of ranges has been held to be a prima facie case of 

obviousness. In re Malagari, 182 USPQ 549. 

10. Claims 1-4 and 16-19 are rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 12-15 of U.S. Patent No. US 11,522,222. 

Although the claims at issue are not identical, they are not patentably distinct from each 

other because the claims of the '222 patent anticipate the instant claims. Further 

regarding the ranges / ratios of the individual compounds relative to each other, it would 

have been obvious to one of ordinary skill in the art at the time of invention to have 

selected the overlapping portion of the ranges disclosed by the reference because 

selection of overlapping portion of ranges has been held to be a prima facie case of 

obviousness. In re Malagari, 182 USPQ 549. 
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11. Claims 1-20 are provisionally rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-30 of copending Application No. 

18/076,882 (reference application). Although the claims at issue are not identical, they 

are not patentably distinct from each other because the claims of the '882 patent 

application anticipate the instant claims. Further regarding the ranges / ratios of the 

individual compounds relative to each other, it would have been obvious to one of 

ordinary skill in the art at the time of invention to have selected the overlapping portion 

of the ranges disclosed by the reference because selection of overlapping portion of 

ranges has been held to be a prima facie case of obviousness. In re Malagari, 182 

USPQ 549. 

This is a provisional nonstatutory double patenting rejection because the 

patentably indistinct claims have not in fact been patented. 

12. Claims 1-20 are provisionally rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-19 of copending Application No. 

17/885,915 (reference application). Although the claims at issue are not identical, they 

are not patentably distinct from each other because the claims of the '915 patent 

application anticipate the instant claims. Further regarding the ranges / ratios of the 

individual compounds relative to each other, it would have been obvious to one of 

ordinary skill in the art at the time of invention to have selected the overlapping portion 

of the ranges disclosed by the reference because selection of overlapping portion of 

ranges has been held to be a prima facie case of obviousness. In re Malagari, 182 

USPQ 549. 
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patentably indistinct claims have not in fact been patented. 
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13. Claims 1-20 are provisionally rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-44 of copending Application No. 

17/990,626 (reference application). Although the claims at issue are not identical, they 

are not patentably distinct from each other because the claims of the '626 patent 

application anticipate the instant claims. Further regarding the ranges / ratios of the 

individual compounds relative to each other, it would have been obvious to one of 

ordinary skill in the art at the time of invention to have selected the overlapping portion 

of the ranges disclosed by the reference because selection of overlapping portion of 

ranges has been held to be a prima facie case of obviousness. In re Malagari, 182 

USPQ 549. 

This is a provisional nonstatutory double patenting rejection because the 

patentably indistinct claims have not in fact been patented. 

14. Claims 1-20 are provisionally rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-4 of copending Application No. 

17/990,641 (reference application). Although the claims at issue are not identical, they 

are not patentably distinct from each other because the claims of the '641 patent 

application anticipate the instant claims. Further regarding the ranges / ratios of the 

individual compounds relative to each other, it would have been obvious to one of 

ordinary skill in the art at the time of invention to have selected the overlapping portion 
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of the ranges disclosed by the reference because selection of overlapping portion of 

ranges has been held to be a prima facie case of obviousness. In re Malagari, 182 

USPQ 549. 

This is a provisional nonstatutory double patenting rejection because the 

patentably indistinct claims have not in fact been patented. 

Conclusion 

15. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure: 

Li (US 2015/0140446) discloses in Fig 1, a battery ([0001]) including an electrolyte 

comprising a mix of organic compounds including dinitriles and propyl propionate in 

distinct ratios within the electrolyte ([0025]-[0027]). 

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

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

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

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

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

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

(AIR) at http://www.uspto.gov/interviewpractice. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

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

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

Information regarding the status of published or unpublished applications may be 

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

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

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

center for more information about Patent Center and 

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

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

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

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

/KENNETH J DOUYETTE/ 
Primary Examiner, Art Unit 1725 
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[0042] 

18 85.6 4.1 77.8 87.9 7.4 

19 85.3 4.9 75.5 852 

20 86.2 4.2 7fUs 

21 89.3 4,1 77.9 88.2 8.2 

22 86.6 3.6 nu 8.9 

23 88.1 3.8 77.5 89.2 6.5 

24 78.9 9.2 69.l 75.2 LU 

25 87.2 3.5 75.1 82.6 8.2 

75.6 7.6 65.2 75.2 22.3 

2 8.5 67.l 77.4 19.3 

3 74.3 73 67.5 77.6 19.5 

4 75.3 7.2 65,3 76.2 20.2 

5 61.1 13.9 43.5 45.6 65.4 

6 74.1 7.1 67.9 77.3 17.2 

[0043] 
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Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor(s) 
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Kefei WANG, Ningde City, CHINA; 
Qiao ZENG, Ningde City, CHINA; 
Liangzhen XIAO, Ningde City, CHINA; 
Fei WU, Ningde City, CHINA; 

NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde City, CHINA; 
Assignment For Published Patent Application 

NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde City, CHINA 

Power of Attorney: The patent practitioners associated with Customer Number 62008 

Domestic Priority data as claimed by applicant 
This application is a CON of 17/064,782 10/07/2020 
which is a CON of 16/211 ,853 12/06/2018 PAT 1 0833363 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
CHINA 201811108529.X 09/21/2018 Access Code Provided 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 08/24/2022 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 17/885,920 
Projected Publication Date: 12/08/2022 

Non-Publication Request: No 

Early Publication Request: No 
Title 

ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Preliminary Class 

429 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

SelectUSA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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00~-~~-®*$-~IY.JA~*~~~.mtt~=R~*~--ffl~*~~~-~Em*~ 
mat, 13g1Yj;a~ ~1:fr00.i.Eflz*ffi%~::F~§'l:iU1tfiB<J-$1ffl 00{~~-- *$•~~17!JOO ~fi-13g 
-~~~~~~$-WOOR~~m~~-

a-~~~~~-*$•m~7-#~M-.m~~fi-§M=ffl~*~--ffl~*~~ 
~•~n. ~~~fm~~M•~mA,m~=n~*~oomAs1t~~x~m~-n~* 
~e<JmA s 1tbl:~ Y, x ;fO Y ""1atiiH::i:\'.;(l);f0A(2)?Jr*~00~14: 

£"1 2wt%:S(X+Y):S£"1 llwt% ... (1): ;fO 

£"] O. l:S(X/Y):S£"J 8 (2). 

@ffl*$•00~~~.~fm~~M•~mA.m~-n~*~oomAs1t~~Y~m 
~~•~noomAs1t~~z.Y~z•H:AD~*~OO~#= 

£1,j 0.01:S(Y/Z):::;£/,J 0.3 (3). 

flzffl*$•00~~17tl, jiJr~=mi~*~OOmAs1tbl:~ X, x~t"J 0.01-lOwt¾, ?Jr~-
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Ew1-tii-4o/JB<J£.m s :5Ht~ Y, Y 7'J£/,J o.01-10wt%, HJiJr:l&W■Wt~B<J.m:.m s :5tbl:~ z, z 7'J£/,J 

5-5 0wt¾ 0 * $ il B<J ~ Jjfil 17IJB<J EgM W3P:iJ ~ :5ij(;fl'.)J tu Eg 11, $ •.m B<J 1[ vrE r-1 ~JlJI jJQ , },)\, rm $t:f.{~'<~:tlf B<J 

:5\::Z*o 

@ffl:zj'>:$ffls<J~,fjfilM,ffi:i&EgMM*-W§ffi&R&,~~m:1&EgMM~.m:;,m:1&&R 

D* .mT'Ji/,J o.01-10wt%0 &1~&!'lgU~ - Ew1-tii-4o/1%JJJt~ ~:tlfs<J{~:J?El, J-)1. rroi&~ Eg{t$. 

JI s<J 1i vrE r-1 ~Jl.tri 1¥1i4H1 !'lg o 

@ffl:zjs:$ffls<J~,fjfilM,ffi:l£EgMM*-W§ffi~~-■fi,~~ffi:l£EgMM~.m:;,m:1& 

~~-■Wf*.m7'J£/,J o.01-10wt%0 1JrJA~~-■fi, PT~*-W11'.JJtHJe~ttffq=i1'f.VfEr-1~ll.B<J 
:tttri 0 

@ffl:zjs:$ffls<J~,fjfilM,ffi:l£EgMM*-W§ffi~~~~~ffi~B<Jffffiq=is<J-~: A~~ 

rwtxz m B<J ~~ rwt Rt~' •1~~~ rwt Rt~' •1~~~ rwt ■ff~'* ?i1ii:1;tXZ m B<J {ti;-!fo/J;fQ ;l't{f. ~Jl.il' 0 

~®1tiJ-4o/J~U®=B1til'4o/J,-B1til'4o/J®W■WEftEg•~oo%~~~:5tMB<J$~B<Jffl:J? 

M,M®*-W~~Eg{t$•Jl~&@,.~Eg{t$•Jl1f~q=iB<JEgff•,W~Eg{t$•1l* 

AA1¥1it•ti. !'lg»._ PT8 ·ti. o 

a~-~~,fjfilMq:i, :zjs:$fflW~T-#Eg1t$•Jl~&~fflffi:l£Eg1t$•JIB<JEg~-JI. 

ffi:l£Eg1t$•Jl§W•#®EgMM, ffi:l£EgMM7'1~~ffi:l&B<J1:f:@:EgMM◊ 

@ffl:zj'>:$ffls<J~,fjfilM,m:1&a#§W•VTE~®~~•VTE~~B<J~m.m:1&~m§W$®~ 

m,xzoo~m~J'tffiil':m:1&•oo~m~a•VTE~B<J-~*®~~~~m~B<J~m.m:1&xzoo 

~m~a•VTE~ffl~~~*®~~~~m~B<J~m:J'tq=i§ffim:1&•oo~ms<Ja#A~a#ff 
~ffi'~ DI, §j:jfj,5Jr:l&XZOO~ms<Ji'~# A~a# ff~ffi'~ D2, _§_ Dl ;fQ D2 fll,!JJE ~:l&**A= 
£1,j 0.8:SD1/D2:S£/,J 1.20 

@ffl:zjs:$ffls<J~,fjfilM,m:1&a#§Wrr••#®~a•#◊a-®~,fjfilMq=i,§ffi:1&a# 

T'Jttl'~i'~#at, £1,j 3.5g/cm3g)2:S£/,J 4.3g/cm3 
0 a~-@~,fjfil{71j q:t, §Jift:l&i'&#T'J~l'~i'~#at: 

£1,j l.2g/cm3:SD2:Sl.8g/cm3 o 

@ffl:zjs:$ffl~,fjfilMB<JEg1t$•Jl,§~Eg1t$•JIB<JEgMM§ffi=B1til'4o/J,-B1til'4o/J 

®W■WE,Ha#B<Jff~ffi'~-JE~:1&**:i:tat,PT~-#$tm~~B<J~Eglt~,rr~-ffl 

lt4o/JMm~~~B<J~~.rmH~~~Eg1t$•I•~~ffi~~.m:~~ffl 0 ~~.@ffl:zjs:$ffl~ 
,fjfilMEl<JEg{t$•JIPT$tm~~.mffi'~, #A~~#B<Jffl~lt~®;ff~lt~. 
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a~-~~-M~-*$•m~7-#~~-W,ffi~~~-W§ffi~~ffi~OO~~•• 
Wo 

*$•~•Moo•*~®Htt~fflW*~ftFP~&oo~m~.B~--~~~*$•~­
f71J i'I{] ~. mi ilJ ~ 0 

m-m"™im 
ftrX~fflW~~&00~7ffl~*$•~•M•~~tt#ffi~~OOfflOO~~fffl~*$ 

•oo~•MoBmi~fil~,rxffl~~OOffl00~~~*$•~ooW*~•Mo~*~~tt#A 
mw~.a~~~Mmtt~~OO$mr.~~m~*ffl~®fflOO~ffiM~OOM~*~ffl~~~ 

•f71J i'I{] llft 00 0 

00 la ~tB 7*$•~-{Jtl S1-1 to S1-2 .EJxttt{Jtl Dl-1 OOffi~~llE.ft~fi'fJJE~~~r 
(10%SOC, 20%SOC, 70%SOC) i'1{]1iv)Er;1µJL 

00 lb ~tB 7*$•~-f7JJ S1-1 JFO S1-2 .EJxtttf7JJ Dl-1 OO~llE.ft 200 {,Xft.$:~FPfr~fi'flft 

~~~r Cl0¾SOC, 20%SOC, 70%SOC) i'1{]1i~fitr;1µJL 

00 le ~tB 7*$i-i/i~-f7JJ S1-1 to S1-2 .EJ~l:tf7JJ Dl-1 i'!{]~llE.ft 400 {,Xft.$:~FPfr~fi'flft 

~~~r (10%SOC, 20%SOC, 70%SOC) i'1{]1i~fitr;1µJ1.o 

002~tB*$•A~$00~~00-HA00m~~-OOo 

003~tB*$•A~~ffi~~00-HB00M~~-OOo 

004~tB*$•fi'fJ~A~$00~~~~00~~00-Hc00m~~-OOo 

Af+~:h :d: 
*$•oo~•Mffl¾•~~OOffl~frrX~oft*$•&oo~±x~.fflfflfi'fJ•ffl~OOffl 

#~HA~fflfi'fl•ffl~OO~~OOffl#mtt~~fflOO~~*~~ofr~ffiffl~OO~~fflOOOO~­

M~&OOttMOO,OOMttMOOHfflfm~~*$•00~*~M-*$•00~-M~@~-M~ 
~xt*$•i'l{]µlltLlo ~:cjF~:>7rOO,IiJU~OO. *x1tffl00r~#i:g:A~rxt~tBi'l{]1'i ~o 

~*x~ffi'ltffl,#m"~"ffl~ffl~H&OO~OO~~o~.EJ$#•ffl%M~1tffl~.ffi 

~#i:g:mt~1~~~$14•·tt%~,/ijfi~~i'l{]1Jtl~~H~~$14wG'tlr%*1z:ili1i;H-fu~~i'l{]1Jtl~o *19tl 

**· ~M~~ffi'ltffl~. #t:g:mm1~/J,f-~fJiJr~~ffi00±10%00~~m:~. 19tl:tuvJ-f• 
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~•®~~•m.@~M.~~mm~~~mf~~&W~~m.H@~m~~M.~~§* 

~•~m~~mm~~oo•m.WH§*M~fffi~mm~oom~~m•m•rmm.~~~ 

•:1:-iliJ:'t ~4ij,-• f1t& rm m-!B!:. 

~*Xffiffl,"~~"M~m~--~-~~-M~.~~ffiAA~A~1¥w~•-Too 

HU~M~."~~"iliffiAA~A~3¥w~a-rOOxH•~*~M~.§ffi~A~A~a 

•e<JJ:£~at, ffiAAM~A~~--OO?Jr~ !LfPJ#*i;J~. *X9"'1:£~ilipJ[)J,~ 1-15 ~-•re<J 

1:~~- 1-10 ~••rOOJ:£~- 1-5 ~••rooJ:~~- 5-20 ~••re<JJ:~~- 5-15 ~••roo 

1:£~- 5-10 ~-•re<JJ:£~. !!Hr, 1:£~pJ[)J,~{Em:1:-tMBOR{-\::,OO. 13iHm, 1:£~PTti§tMIC, 

--~®-~~OO~*-m~-~~-~~~~~-

~*Xffiffl,"m~"ffiAA~A~l¥W~--T00HUffi®~M~."m~-iliffiAA~ 

A~ 3 ¥ 20 ~••roox••~*i£M*1;1· f3ilJ-~□• m~PT~ 1-20 ~••room~. 1-10 ~ 

••re<Jt%~- 1-5 ~••room~. 5-20 ~••room~. 5-15 ~••room~• 5-10 ~ 

••re<Jm~. §ffi~A~ A~••e<Jm~B1, ffiAA;ia§~A~~--OO?Jr~ JL1iiJ :ff~~; IE]~. 

13itl~o. "T~" ~,i.!J,~§tlsiET~. {rf:tT~. #T~. iliRT~lO~T~: "pg~"§tlsiEW~. 

#W~®~W~.m~~M§ffi, ffi~~f~~- z~.iEW~-#W~-~w~.iET~­

#T~-#T~-iliRT~-~T~.iE~~-:ff~~-ffi~~-~~~- ~~~~~-Z~~ 

~~- .IEa~. :na~. ~a~. IE~~- *~- ~w~. ~T~- ~llJ<J=,~~- !tHr, m~ 
PT [)J,~{=Em:1:-tMi~{-\::,00. 

~□*Xp)rffl, #i-\3""_\]fm~"~ffiHU.AxH00-=11rffilDJ:£~. {3ilJ~o. _\]fm~PT~ 1-20 

~••re<J_l]fm~. 1-15 ~••re<J_l]fm~. 1-10 ~••re<J_l]fm~. 1-5 ~••re<J_l]fm 

~- 5-20 ~••roo_l!Em~- 5-15 ~••re<J_l!EJ:J£~• 5-10 ~••roo_l!Em~. 1-\::,~lH~_l!E 

m~§11s cf3ilJ~□ > _\]f~~- zm-1,2--=~ C"_l!EZ~"), wm-1,2--=~- wm-1,3--=~- rm-1,4-

-=~- ~J:%-1,5--=~~~- 3Hr, _\]fm~PT[)J,~1=£m:1:-tMi~1-\::,00. 

~*Xffiffl,#m"_l!EM~"M~H-®xH_l!EM~.§ffi~A~A~--OO_l!EM~at.ffl 

AAM~A~~--OOffi~!LfPJ#~~-M~,_l!EM~PT~~w~a•rOO_l!EM~-~15~­

•re<J_l!EM~. 2-10 ~--rB<J_l!EM~- 2-5 ~--rB<J_l!EM~. 5-20 ~--rB<J_l!EM~-

5-15 ~--rOO_l!EM~- • 5-10 ~--rOO_l!EM~- {-\::,1H~_l!Em~§ffi C 13itl~D) _l!EZM~­

_\]fpg-~. _l!ETM~~. ~*· _l!EM~PT[)J,~ffm~-~~oo. 
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~ri :;;js: X?fr ffl , *i-'/?r" 71 ~,, ~ w. •pf* #t;f P $pf* #t o $ pf PT PJ A~~ q:i M 1'-~:3/9 M 1'-~~ ~ 

pf~~pf~fl½OO~~moom1--~£$1'-pf,~q=iffi~pfq:iOO~&-ff~71~•00.M~~ 

't:;pfpJP).~pf;i:3t~, pfm~, 71~, *pf;fP/~*71~o 19tl~P, 71~pJ:3/9 C6-Cso 71~, C6-C40 

71~, C6-C3o 71~, C6-C20 71~~ C6-C10 71~o 1~~'f''E71~'E1t.S C f71J~p) *~' ft!~*~' 

W~*~' ffef W~*~' *ftl~;fP~-1-~, ~-2-~~~o 3Hr, 71~PTPJ.~13:m:l:-tMi!!R1~i'l"J o 

~ri:;;js:xfofrffl, *i-'/?r"*71~"11IIw.PTPJ'EL1JS-iLl-1'-*~-=f-OO•pf*71~-~ffl, 171J~mrtt~, 

~~,-~,~~,~~,-~,=~,~~,~~,~~®@~~o*m*71~~'E1mA~ 

~9"'M1'-~-=t-::19m1'-~~~pf(fofr~pf~"fl½i'l"J")~ffl00M1'-~£$1'-pf00$pf*71~-*#t, 

~q=iffi~pfq=iOO~&-ff~*71~.~BpfPTPJ.~pf;1:3t~,pfm~,71~,*pf®~*71~0 

*71~9"'El"1*~-=f-{71J~ppJP).::f9 0, S, N, Se ~o 17lj~p*71~pJ79 C6-Cso*71~, C6-C40*71 

~' C6-C3o *71~, C6-C20 *71~~ C6-C10 *71~o ~:5'r, 71~pJPJ.~13:m:l:i:!!i&'!IR1~00 o 

~~~!IR~~~!IR~~. !IR~~PTm~~PJ~m~ooDm: ~•,;1:1c~,pf;1:1c~,m~, 

71~;fP*71~o 

~:;;js:xq=iffi~ffl, ~ffl*OO*A~:3/9~f~MMOO~•Am~OOo 

- .. ~~ 

:;;js:$~~~M-~7-~~MM.~'E111S~M~®MM~~M~OOM~o*$~00~MM 

00-1'-~~~filaf~'ELm=R~½~,=ffl~½~®W■WD,~q:i~fffi~~MM~•A. 

=ffl~½~OO•A~*~~x®-ffl~½~OO•A~*~~Y,X®Y~~~~~·~~w 

fo!r~~ a"1~1it: 

£"; 2wt%:S(X + Y):S£"J 11 wt% ... (1): ;f P 

£"] 0.1:S(XIY):St"J 8 ... (2)o 

a-@~~{Jtlq:i, X;fP y ~a-Ni~£"; 2wt%:S(X+Y):S£"18wt%, _§_£"} 0.l:S(XIY):S£"160 a­

@~~{71Jq:i, X;fP Y ~~1i~£"J 3wt%:S(X+Y):S6wt%, _§_£"] 0.2:S(XIY):S£"J So a-@~~{71Jq:i, 

X ;fP Y ~a-Ni~£"; 4wt%:S(X+Y):S£"J 5wt%, _§_£"] 0.3:S(XIY):St"J 4o a-@~tfflH3itl q:i, X ;fP Y ~ 

~1i~£"1 2wt%:S(X+Y):S£"1 5wt%, _§_£"] 0.1:S(X/Y):St"J 10 

a-®~~Mq:i, -R~½~oo•A~*~~v®w■waoo•A~*~~z.v®z 

ri~~(3)fofr~~00~14: 

£"; 0.0l:S(Y/Z):S£"J 0.3 ... (3)o 
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ft-®'g;Jlffi{9LJ9=', Y lP Z IEJH11~,.@&'."J O.O1:S(Y/Z):S&'."J O.2o ft-®'g;Jiffi{9LJ9=', Y lP Z IEJH'J1~ 

)E&'."J O.O2:S(Y/Z):S&'."J 0.1 o 

ft-®'g;llffif9Ll q::i, =m~'ttit¥,;J1¥J.m:; s ?tbt~&'."J o.O1-10wt%0 ft-®'g;Jiffif9Ll q::i, =m!Ht 

it¥,;Ji¥]_m:; B ?trt~::F/J,r&'."J 0.0lwt%, ::F/J,r&'."J 0.lwt%, ::F/J,r&'."J O.3wt%wt::F/J,-y£"J 

o.5wt% o ft-®'g;iiffif9Ll q::i, =nwttit¥,;Ji¥J.m:; s ?ttt~::F::krt"J 10wt%, ::F::krt"J swt%, 

wt::F::krt"J 6 wt¾ o 

ft-®'g;llffifJJJq=i, -=nwttit¥,;Ji¥J.m:;s?tbt~&'."J O.O1-lOwt¾o ft-®'g;iiffif9Llq=i, -=nw1-t 

it¥,;J s<J _m:; s 1t tt~::F/J,r 0.01 &'."J wt%, ::F/J,r&'."J 0.1 wt% ::F/J,r&'."J o.3 wt% wt::F/J,r&'."J o.5 

wt¾ o ft-®'g;iiffif9Ll q::i, -=nwttit¥,;Ji¥J.m:; a* tt~::F ::krt"J 10 wt%, ::F ::krt"J swt¾, ::F ::k 

r~5wt%,::F::kr~4wt%,wt::F::kr~3wt%o 

ft-®'g;llffif9Ll q::i, 1AJ~1AJl~l¥J.m:; s ?t bt~&'."J 5-5Owt¾o ft-®'g;JlffifJLl q::i, lAJ~lAJI~ i¥J 

_m:; s ?tbt Z ~£") 5-40 wt¾, &'."J 10-40 wt¾, &'."J 10-30 wt¾, &'."J 2O-5Owt%, &'."J 2O-4Owt%, 

£/,J 20-30 wt¾wt&'."J 25-30 wt¾o 

=Jfff.tit@J 
ft - ® 'g; llffi fJJJ q::i , * $ m i¥J = nt 1-t it¥,;J 'ElJt :a: [ 41 wt [ 51 tt it ¥,;J = 
CN-R1-CN [4], 

CN-R2-(0-R3)n-O-R4-CN [5], 

wt ;l't £_§_it, 

::t't9='ftA[4]wt[5]9=', R1, Rz, R3lP ~~§ggi,iL:1:-t!!r'iJ~ 1-201'-~}]i'.-yl¥J_illZm¥, fJJHm~ 

1-15 1'-~J]i'.-rs<J_mzm¥, 1-101'-~J]i'.-ri¥J_illZm¥, 1-5 1'-~J]i'.-ri¥J_illZm¥, 5-101'-~J]i'.-rs<J 

_mzm¥, 5-20 ,t-~J]i'.-=y-1¥J_mzm¥, 5-15 ,t-~J]i'.-=y-1¥J_mzm¥, 2-20 ,t-~J]i'.-=y-1¥J_mzm¥, 2-15 

1'-~J]i'.-rs<J_mzm¥, 2-10 1'-~J]i'.-rs<J_mzm¥, 2-5 1'-~J]i'.-rs<J_mzm¥, 5-20 1'-~J]i'.-rs<J_mzm 

¥, 5-151'-~}]i'.-yE1<J_illZm¥wt 5-101'-~}]i'.-yE1<J_illZm¥, ii n ~~ 0-5 1¥]~~0 

ft - ® 'g; llffi 19Ll q::i , * $ m i¥J = nt 1-tit¥,;J R: _tJ£ :a: [ 41 wt[ 51 tt it¥,;J 0 

ft-®~llffi1JJJq::i, ;,is:$i1fq=is<J=nt1-tit¥,;J1!Mt, f_i=i_::F~ir= T=nw, m=nw, a=nw, 1,5-

=tt¥mm, 1,6-=tt¥am, 1,1-=tt¥~m, 1,s-=«¥*m, 1,9-=tt¥-=f-m, 1,10-=tt 

¥~m, 1,12-=«¥+ =m, 1m EJ3¥T =nt, 2-EJ3¥m=nt, 2,4-= EJ3¥m=nt, 2,2,4,4-IJ] EJ3 

¥m=nw, 1,4-=it¥mm, 1,4-=it¥mtJ£, 2,6-=1t¥~m- 2,1-=1t¥*m, 2,s-=1t¥-=f­

m, 1,6-=tt¥~m, 1,2-=«¥*, 1,3-=it¥*, 1,4-=it¥*, 3,5-=~~-~=nt, 1,4-

6 
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=<lt~Z.¥l~)Tm, z.=M=(2-lt~Z.~)ff, =z.=M=(2-lt~Z.~)ff, - z.=M=(2-

lt~Z.~)ff, 1/:9 z.=mi:=(2-tt~z.~)ff, 3,6,9,12,15,18-/\¥l~=+m~=nw, 1,3-=c2-1t~ 

z.¥t~)01m, 1,4-=(2-tt~z.•~)Tm, 1,5-=(2-tt~z.•~)r.x:m, z.=mi:=(4-lt~T~) 

ff, 1,4-=lt~-2-Tim, 1,4-=lt~-2-ftl~-2-T;!:m, 1,4-=lt~-2-Z.~-2-T;!:m, 1,4-=lt~-2,3-

= ftl~-2-T;!:m, 1,4-=lt~-2,3-=Z.~-2-T;!:m, 1,6-=lt~-3-c.;l:m, 1,6-=lt~-2-ft'~-3-c.;l:m 

d 1,6-=lt~-2-ftl~-5-ft!~-3-c.;!:m o J::~=Bw1-t1fif'mPJTJ.~J!.lvf.tffl, ill PT !J.W3;frfldW3;frfl !J.J:: 

r,:,Jat1.tffl 0 

=R-ttit@J 
a-@~~W~, *$M~-B~1fif'm§ffiA~drn~1fif'm: 

CN-(CH2)x-CH { (CH2)y-CN}-(CH2)z-CN [ 6], 

Rs 
I 

X -Q-"R --C-R -O-X 4 ... ~ I 1 s 

Rs 
I 
0 
I 
Xt, [7], 

d;lttil1f, 

;lt~ftA[6]~, x, y, z*?F0-5~~J&, _§_x, y, z~r,:,Jat.3/90: 

ftA[7]~, Rs PT.3/9~llRrdPT.3/9 1-20 'f'~llR-=t-i'l{]m~, f3itl~D.3/9 1-10 'f'~llR-=t-i'l{]m~, 

1-5 ,t.~llR-=t-1'1{]*%~, 5-20 ,t.~llR-=t-~m~, 5-15 ,t.~llR-=t-~m~d 5-10 ,t.~llR-=t-s{]m~: 

lli,, R13i'rl Rs 1HH!.l!_vj:-fupJ.3/9 1-20 'f'~»Rr~-"Em~, f3itl~D79 1-15 'f'~»Rr~-"Em~, 1-10 

,t.~llR-=t-i'l{]-"Em~, 1-5 ,t.~llR-=t-i'l{]-"Em~, 5-20 ,t.~llR-=t-i'l{]-"Em~, 5-15 ,t.~llR-=t-i'l{]-"Em 

~d 5-10 'f'~»Rr~-"Em~, X4, Xs JjsQ Xis~ l~H!.l!id:-fu79-R9-CN, R9 PT.3/9 1-20 'f'~»Rri'l{]-"E 

m~. f3itl~□ .3/9 1-15 ,t.~llRr~-"Em~, 1-10 ,t.~llRr~-"Em~, 1-5 ,t.~llR-=t-i'l{]-"Em~, 5-20 

'1"~llRri'l{]-"E*%~, 5-15 'f'~llRr~-"Em~d 5-10 'f'~llRr~-"Em~o 

a-@~~f3ilJ~, *$ir'i~-=-Bw1-t1fif'm~J::~A[6]d[7]~1rif'mo 

a-®~~f3ilJ ~, *$Mi'l{]-£w~1rif'm§ffi, 1g~~1.u=·= 1,3,5-r.x:- ft! nw, 1,2,3-01- ft! nw, 

1,3,6-c.*%-nw, 1,2,6-am-nw, 1,2,3--(2-1t~z.•~)01m, 1,2,4--(2-tt~z.•~)Tm, 

1,1, 1--=-c«~z.•~-"E ft! ~)z.m, 1, 1, 1--=-<«~z.•~-"E f¥~)01m, 3-ft'~-1,3,5--=-C«~ z.• 

~)r.x:m, 1,2,7--(lt~Z.¥l~)~m, 1,2,6--(lt~Z.¥l~)c.md 1,2,5--(lt~Z.¥l~)r.x:mo 
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L~-•~*~~Ll-~~m. *~Llm#dm#LlL~~. 

iUt!Mt½/f?D 

111111 llll 11111111111111111111111111 lllll lllll llll 111111111111111 

201811108529X 

1=E-®~llffif71J q:t' :zjs:$ws{Jm1~&1,t*~'E1t.SA[8], A[9], A[lO]d:it[11]1,t*~q:t B<J¥ 

&-#: 
Rfl-O-Rf2 [8], 

Rfl-0-R [9], 

Rfl-0-(R' -0)0 -Rf2 [10], 

Rfl-O-(R'-0)0 -R [11], 

;ltq:i1=E:rt[8], [9], [10], [11]9"', Rfl lP Rf2 ~§3°!1!iL:l:1!r1'.7¥&--t-~DR-=f~m~IIR1~B<J 

1t'6idx'6!B{J c1 ¥ c12 •1~m~. R 7'.71i'6idx'6!B{J c1 ¥ c12 m~. R'7'.71i'6idx'6is<J 

C1 ¥ Cs -'1E:m~. # _§. n 7'J 1 ¥ 5 B{J~~. 

1=E-®~llffi17tl q:i, :zjs:$its{Jm1~ff1,t*~~L~A[8], :it[9], :rt[lO]d:it[ll]B{J1,t*~. 

1=[-®~llffif7tl q:t, ;ltq:i Rfl dRf2 ~ § J!l!iL:1:i:!!7'Jm. § EB HCF2-, CF3-,HCF2CF2-,CH3CF2-, 

CF3CHz- , CF3CFz- , (CF3)2CH- , HCF2CF2CHz- , CF3CH2CHz- , HCF2CF2CF2CHz- , 

HCF2CF2CF2CF2CH2-, CF3CF2CH2-, CF3CFHCF2CH2-, HCF2CF(CF3)CH2-lfP CF3CF2CH2CH2-

tii~ s<Jtii q:i s<Jm1~m~. 
•~•~=•~*~~•*~~MB{Jffl~g, ~-~a~~~1r.~~m®~~tt~. 
1:t-®~Jjffi~q:t, *$ms{Jm~&'ELM,@~~~= 

HCF2CF2CH20CF2CF2H (FEPE), (CF3)2CFCF (CF2CF3)(0CH3) (TMMP), 

CF 3CHFCF 2CH(CH3)0CF 2CHFCF 3 ( TPTP), HCF 2CF 2CH20CF 2CF 2CF 2CF 2H, HCF 2CF 20CH2CF 3, 

HCF 2CF20CH2CH20CF 2CF 2H, HCF2CF 20CH2CH2CH20CF2CF 2H, HCF 2CF 2CH20CF2CF2CF 2H, 

HCF 2CF20CH2CH20CF 2CF 2CF 2H, HCF2CF 20CH2CH2CH20CF 2CF2CF 2H, 

CH30CH2CH20CH2CH2F, CH30CH2CH20CH2CF3, CH30CH2CH(CH3)0CH2CH2F, 

CH30CH2CH(CH3)0CH2CF 3, FCH2CH20CH2CH20CH2CH2F, FCH2CH20CH2CH(CH3) 

OCH2CH2F, CF3CH20 (CH2CH20)2CH2CF3d CF3CH20CH2CH(CH3) OCH2CF3. L~-1~&~ 

Ll-~~m, *~Llm#dm#LlL~~~m. 
FEPE , TMMP , TPTP ~;j;tJ:it:fmr: 
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(FEPE) 
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(TMMP) 

111111 llll 11111111111111111111111111 lllll lllll llll 111111111111111 
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-= ffi.-4-ffi.-5--= ffi.DG'.tt 

(TPTP) 

tE-®~Jlti!f71J cp, ~rJiJr5£:~MW3[s{J.e,m:£, it1~ms{J15 £_7'1~1J,ft1.J o.01w1%, ~1J,f 

£1.J O.lwt%Q\(;~ 1J,f£!.J 0.5wt%o tE-®~JJti!{JLlcp, it1~mB{J15£7'1~:kf£1.J 5wt%, ~:kf£1.J 

4wt%' ~:kf£1.J 3wt%Q\t~:kf£1.J 2% 0 

iF~ilt-Jfft½@J 
tE-®~Jlti!f71J cp, * $ m 6{]£f*••wt§1t:ft[1211til-!fm cp B{J-tiftQ!t~tift = 

;!'I; cpf=E:i:\:[12] t:p, Rio, Ru, R12 ~ l~H!kiL:f:-fu1:lJ7>J~!w:r; ~ EH!kiL:f:-fu1:lJ7>J~!w:r~7'1 l-20 

B{J:/;ft~. ,wtJ~□7'1~!w:r~7'1 l-15 B{Jt;t~, ~Jw:r~-7'11-10 B{J:/;ft~, ~Jw:r~-7'11-5 B{J:/;ft~, 

~Jw:r~-7'1 s-20 B{J:l;ft~, ~Jw:r~7'1 s-1s B{J:l;ft~, ~Jw:r~-7'1 s-10 B{J:l;ft~; ~§JsiL:f:-fu1:lJ 

7'1~Jw:r~7'16-so B{JJ'f~. -wu~□ 7>J~Jw:r~7'16-3o s{JJ'f~, ~Jw:r~-7'16-26 s{JJ'f~, ~Jw: 

r~-7'1 6-20 B{JJ'f~, ~Jw:r~-7'110-so B{JJ'f~, ~Jw:r~-7'110-30 B{JJ'f~, ~Jw:r~-7'110-26 

B{JJ'f~Qlt~Jw:r~-7'110-20 B{JJ'f~. ;!'!;cp Rio, Ru, R12 pJ~:!f.~;NHetJ, filpJ~{J.ttltil'§liiJ, Y.. 

Q!t 1lf ~ ;!'I; cp 1:f:@: Wi 1lf if§ Iii] 0 

tE-®~JJti!Wcp,:,$:$-ms{J:Ef*•■M~-ftil-!fo/J§ffi,@~~f~~:i:\:M~-ftil-!fo/J,~fil 

1:JJ~•~~m. m1:JJ~Wi#Q!tWi#~~liiJ~~m= 

9 



Zhuhai CosMX Battery Co. - EX1002 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00431 
Page 161 of 273

20180921 
111111 llll 11111111111111111111111111 lllll lllll llll 111111111111111 
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0 I ~a~~ 
\,~ 0,...-P---._O 

o,...- '-o I I 

// 0 
0 
k )\-=o J'P-...._0 ,,,P.~=

0 

' 

0 rt ~~ 
p L~ o,,,,,,............_o 

,.... ~! !=o 

//'--...._o/9-0 f ~ 

0 

a-@~~~~- ~fm~~M~OO~m;, ~~-■MOO*;~~~f0.01~%-~ 

~fo.1~%oa-@~~~~-~~-■MOO*;~~~f~0.3%•~~f~o.5%oa-
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@~-M~. ~*-■M00*£~~*r~4%d~*r~3%. 

;tt~~llnTJ 

111111 llll 11111111111111111111111111 lllll lllll llll 111111111111111 

201811108529X 

*$~00~M-~m~*-~§ffi~~~~~ffl~OOffffl~OO-#d$#: A~-~~ 

tf£B<J~*-■ff~, &1t'G!*•■ff~, &1t~*-■ff~d*i'iJit:~~•1-titttl. 

a-@~-M~. *$~~00A~~-~-OO~*-■D§ffi,@~~r: -■liZM 

D,-■E!3~liZMD,.■Z~liZMD,.■ 1~=E!3~liZMD,.■ 1~=z~liZ 

Mff~, •■mliZMW~, •■-=mE!3~liZMW~; •■zM~liZff~, -■ 1-E!3~-2-ZM~ 

liZff~, -■ 1-Z~-2-ZM~liZff~, -■ 1-iEpg~-2-ZM~liZff~, -■ 1-E!3~-2-ZM~ 

liZff~, •• 1,1-=zM~liZW~, •• 1,2-=zM~liZff~; •• 1,1-=E!3~-2-liE!3~liZ 

w~, •• 1,1-=z~-2-liE!3~liZff~. J::::r£A~•-•~•s<J~*••ff~m~•M11tm, mm 

~ m # d m # ~ --1::: 1BJ a-t ~ m . 
a-®~•M~. ~rm:r£~w•oo~•£• A~~•~•oo~*•••oo*£~~~ 

rt"J 0.01%, ~1J,rt"J o.1%d~1J'>rt"J o.3%. a-®~iiffif71J~. A~•-•~•oo~*•• 

W~B<J*£~~1J,rt"J 0.5%. a-@~iiffi-WLl~. A~---~tf£B<J~*••w~00*£~~*rt"J 

5 ¾, ~*rt"J 3 ¾d~*rt"J 1 % . 

a-@~iiffiM~-*$~00m~•*•■D§ffi,@~~r=•■mE!3~E!3D,.■=m 

E!3~E!3a,•■ -•E!3~E!3a,••-•z~E!3~ad•■~c-•z~~.J::::r£&~•*• 

nam~•~~m. mm~m#dm#~J:::IBJ~~m. 

a-@~iffij;f71J~, ~T?Jr:r£~M-OOlitX£, &1t•*••ff~OO* £~~1J,rt"J 0.01 ¾d 

~ 1J,rt"J 0.1 % . a-®~•f71J ~, a1t•*••w~ 001s-£~~ 11,rt"J o.3 ¾. a-®~•f71J ~, 

•~•*•••oo*£~~~r~o.5%.a~-®~iiffiM~. •~•*•••00*£~~* 

T~3%d~*r~5%.a~-®~iiffiM~. -~•*•••oo*£~~*T~1%.ft­

@~-M~. *$~00-~~*••a§ffi,@~~T: -~-■liZD,~~=•••liz 

W~, 4,5-=m-■liZff~, 4-il-4-E!3~-■liZff~, 4,5-=m-4-E!3~-■liZff~, 4-il-5-E!3~ 

•t1liZff~, 4,4-=m-5-E!3~--liZW~, 4-(mE!3~)--■liZW~, 4-(=mE!3~)--t1liZff~, 

4-(-mE!3~)-•■liZff~, 4-(mE!3~)-4-••■lizw~, 4-(mE!3~)-5-••■liZff~, 4-m-4,5-

= E!3 ~••li z ff~, 4,5-=&-4,5-= E!3 ~••li Zff~, 4,4-=&-5,5-= E!3 ~••li zw~. J::::r£& 

~~*•••m~•~~m. mm~m#dm#~J:::IBJ~~m. 
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1=E-®'g;llffif9Ll q::i, ~r Jifr:l& ~M~,~,.m:.m, M1~lf;jjc:iwtgwgl¥J* .m79.:F/J,rt"J 0.1 wt% o 

1=E-®'g;llffif7IJ q::i, M1~lf;jjc:iwtgwgl¥J* .m79.:F/J-rt"J o.s wt% o 1=E-®'g;llffif7IJ q::i, M1~lf;jjc:/wt 

MDi¥1*.m79-1'~T~2wt%o-tE-®'g;llffiMq=i, -~J:f;jjc:/wtMDl¥J*.m79-1'~T~4wt%o 

1=E-®~llffiMq=i, M~lf;jjc:/wtMDl¥J*.m79.:F*r~1swt%0-tE-®~llffiMq=i, M~lf;jjc:/wt 

MDi¥1*.m79.:F*r~lOwt%o-tE-®'g;llffiMq=i, M~lf;jjc:/wtMDl¥J*.m79.:F*r~8wt%o 

1=E-®~llffiMq=i,*$ffll¥J*ffl«x.:zm1¥J~*~§m.m.:F~r=lf;jjcfflRD,U;jjcfflg 

D,9:jjcfflMD,J:f;jjcfflg&,9:jjc~fflg&,J:f;jjc~ffig&,9:jjc~.J:f;jjc~~oL:i&*ffi 

«X.:ZBi¥J~*~mLl•~~ffl, ilimLlm#•m#LlL~~~fflo 

1=E-®~llffi{71J q::i, ~T ~Mr~i¥J-~,.m:.m, *ffi«X.:ZBl'l"J~*~i¥1* £79-1'/J,rt"J O.Olwt% 0 

1=E-®~llffiMq=i, *ffi«X.:ZBi¥J~*~i¥1*.m79.:F~r~O.lwt%o-tE-®~llffiMq=i, *ffi« 

X.:Z9i¥J~*~i¥1*.m79.:F~r~O.3wt%o-tE-®~llffiMq=i, *ffi«X.:Z9i¥J~*~i¥1*.m79.:F 

~r~o.swt%o-tE~-®~llffiMq=i, *ffi«X.:ZBi¥J~*~i¥1*.m79.:F*r~swt%o-tE-® 

~Jlffif7IJ q::i, *Eiit«X.:ZBl'l"J~*~i¥1* .m79.:F*r£"J 4wt% o 1=E-®~Jlffif7IJ q::i, *Eiit«X.:ZBl'l"J{-t 

*~l'l"J* £79-1'*-rt"J 3wt% 0 

,tE-®~llffif9Llq=i, *$iwi¥JJ:f;jjcEJitRWg§m. {!!.:F~~T: 1,2-Z-=Wfi'iiitRWg, 1,2-w-=w, 

mt1wg. 1,3-w -=Bmt1wg. 1,2-r -=Bmgwg. 1,3-T-=Bmgwg. 1,4-T-=Bmgwg. 1,2-

J:lG.-= W¥Eiit g wg ' 1,3-DG.-= WfEiit g wg ' 1, 4-J:lG.-= WfEiit g wg ' 1, 5-J:lG.-= ff i'iiitR jl!jg O L:l&J:f ;jjc EiitR jl!jg m 

Ll-~~ffl, ilimLlm#•m#LlL~~~fflo 

1=E-®~llffiMq=i,*$ffl1¥JU;jjcfflRD§m.m.:F~r=ffl•-=~•-m•~za~m• 

-=zD~ffiR-=ffl~D~*~oL:1&9:jjcffiMDmLl•~~ffl,ilimLlm#•m#LlL~~~ 

ffl 0 

1=E-®~llffiMq=i,*$ffl1¥JU;jjcfflMD§m.m.:F~r=•••~•-•••za.~• 

•~wg, ~••zwg, -=~••rwg, 2-c~m@;1;«~)WR~wg, 2-c~•m•~)WRzwg, ~ 

fflffl5t«~ZM~D-~fflffl5t«~ZMZD.~fflM*D-~fflMEM*DoL:1&9:jjcfflg&m 

Ll-~~ffl, ilimLlm#•m#LlL~~~fflo 
1=E-®'g;llffif9Llq=i, *$ffli'l"JJ:f;jjcfflg]!!ig§j=t, f!!.:F~~r: 1,3-WfflMpg]l!ig, l-M-1,3-Wffl 

gpg]l!ig, 2-M-1,3-Wi'iJMpgWg, 3-M-1,3-W:nJgpg]l!ig, l-~~-1,3-Wi'iJMpg]l!ig, 2-~~-1,3-W:UJ 

t1pg]l!ig, 3-~~-l, 3-WfflMpg@g, l-W:.tm-1,3-fflMpgWg, 2-W:.tm-1,3-fflMpgWg, 1-M-1-W:.tm-1,3-
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ffiMpl;J @~, 2---1-W'.i:m-l,3-ffiMpl;J@~, 3---1-W'.i:m-l,3-ffiM pl;]@~, 1---2-W'.i:m-l,3-ffiM pl;]@~, 

2---2-W'.i:m-l,3-ffiM pl;]@~, 3---2-W'.i:m-l,3-ffiM pl;]@~, l-Efl~-l-W'.i:m-1,3-ffiM pl;]@~, 2-Efl~-l­

W'.i:m-1,3-fflM pl;]@~, 3-Efl~-l-W'.i:m-1,3-fflM pl;]@~, 1-J:¥~-2-W'.i:m-l,3-ffiM pl;]@~, 2-Efl~-2-W'.i:m 

-1,3-uJR pl;]@~, 3-E¥~-2-W1$-l,3-$Mpl;J@~, 1,4-TuJR pl;]@~, 1,5-f!G.fflR pl;]@~, J:¥1 m=ffiM_illZ 

EflE, E¥m=fflM_illZZE.L~~*ffiREmLl•~~m. mmLlm#dm#LlLFctl~~m. 

a-@~~W9'l, *$ffl-*_illZffiME§ffi,@~~r: _illZffiM=E¥E,_illZffiME¥ZE, 

_illZffiM=zE.L~-*_illZffiMEmLl•~~m. mmLlm#dm#LlLFctl~~m. 

a-@~~-OiLl 9'l, *$ffl~*_illZffiM@~§ffi, {_§_~~ir: 1,2-Z=M_illZffiM@~, 1,2-W = 

ff _illZffiMW~, 1,3-W =M_illZffiMW~, 1,2-T =M_illZ mnw~, 1,3-T =M_illZffiMW~, 1,4-T =M_illZ 

mn@~, 1,2-m=ff_illZffiM@~, 1,3-r!G.=ff_illZffiM@~, 1,4-r!G.=ff_illZffiM@~;j<O 1,5-r!G.=ff_illZffiM 

E-L~~*_illZffiMEmLl•~~m. mmLlm#dm#LlLFctl~~m. 

a-®~~W9'l,*$•~•*~§W,@~~r==E¥~~-=z~~~=m~~~* 

!f1lj 0 

a-®~~-OiLl9'l, *$m~~*~§!1s, 1!!~~ir: ~TuJxt, E¥~~T~, 4,s-=E¥~~ 

T~-~Tm~.L~~*~mLl•~~m. mmLlm#dm#LlLFcu~~ffl-

it!.MJ.ui 
*$•~~w~~-~~m~~•MmLl~-~tt*9'lB~~~-M.~MM§ffi,@~ 

~iT: 3Gif1lffii!;., f3ilJ~□ LiCl04, LiAsF6, LiPF6, LiBF4, LiSbF6, LiS03F, LiN(FS02)2 ~; $ 

-~tJLffiik, f3ilJ~□ LiCF3S03, LiN(FS02)(CF3S02), LiN(CF3S02)2, LiN(C2FsS02)2, ~* l,3-

/\•Wm=fflffi9c_illZn~ff ,~* l,2-ll9•zm=ffi@;l;_illZn~ff ,LiN(CF3S02)(C~9S02),LiC(CF3S02)3, 

LiPF4(CF3)2, LiPF4(C2Fs)2, LiPF4(CF3S02)2, LiPF4(C2FsS02)2, LiBF2(CF3)2, LiBF2(C2Fs)2, 

LiBF2(CF3S02)2, LiBF2(C2FsS02)2; $ =~t1Wc*!f1llffii!;., -OiLl~Dx,J{(~Rt&*}!iJfflMff, =•~ 

Mti*;Jfflgff, -(~Rti*Yli~Rff, =•5{l{(~M:ti*)~Rff, [9-(~R:tlR*)~Rff~. ~ 

:9r, L~~•MmLl•M:1.~ffl-5trp, mmLlFcu~{tfflm#dm#LlL. -OiLl~□. a-@~~-OiLl9'l, 

~MM§tls LiPF6;1<0 LiBF4~g_§.*• a-@~~f3ilJ9'l, ~MM§ffi LiPF6d LiBF4~3GfJLffiik 

-SJ LiCF3S03, LiN(CF3S02)2, LiN(C2FsS02)2 ~$-~;f;flffJikB-(Jg_§.*• a-@~~-Oitl9'l, ~­

M El"1*~ftt":l 0.8-t":l 3 mol/L ~ID~ pl;], f3ilJ~□ t":1 0.8-t":l 2.5 mol/L ~ID~ pl;], t":1 0.8-t":l 2 mol/L 

E1"1m~ pl;j, t"J 1-t"J 2 mol/L ~m~ pl;], x. ,f3i1J~□~ lmol/L, l.15mol/L, l.2mol/L, l.5mol/L, 2mol/L 

13 



Zhuhai CosMX Battery Co. - EX1002 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00431 
Page 165 of 273

111111 llll 11111111111111111111111111 lllll lllll llll 111111111111111 
20180921 

201811108529X 

!1lG 2.Smol/Lo 

ffi:1f{J * $ w~:ilffi171J i'l"J Et:!Jil[;i&~ffl i'l"Jffl1fUPT 7'.]JJiI,~tt:f: cp Bj;o i'l"Jff MPT 1'1= 7'1 El:!.M;i&i'l"J1$1fU i'l"J~F 

7.l<.ffl1fU o 

1=E-@~:ilffi1Jljcp, ;;;ls:$wi'l"J~F7.l<.ffl1fU'E!tJS, fj=l)flir: J;f;J:J(lwtRi!!i~, 45!;[J(lwtRi!!i~, lf;J:JcM 

na,U;J:JcMRD,lf;J:Jc&,45t;J:Jc&,*•~mmm,*a~mmm,~~~*•mm!llG~ff 

1=E-®~:ilffiMcp,;;;ls:$wi'l"Jlf;[}c···i'l"J·~~-m~7'.73~,M~'E!tJS,ffi~~T:. 
RliZD,.RliWD,.RliTD.lf;J:Jc.RDo 

1=E-®~:ilffiMcp,;;;t;:$wi'l"JU;J:Jc•••'@!m,m~~r=••=~•-••~za,•• 

=za,••~~rrw~•-••z~rrw~•~••=rrwa••;J:Jc•Ra:*7'.l•••R 

i'l"Jfii;[}c.gj!!i~, iYtl°tlO~(-~~)-Ri!!i~, ~(=&~~)-Ri!!i~, ~(-=-&~~)-Ri!!i~, ~(2-& 

Z~)-Ri!!i~, ~(2,2-=&Z~)-Ri!!i~, ~(2,2,2--&Z~)-t1W~, 2-&Z~~~-t1W~, 2,2-

=•z~~~--W~,¥0 2,2,2--&Z~~~--W~o 

1=E-@~:ilffiMcp,;;;t;:$wi'l"Jlf;J:JcMRD'E!tJS,ffi~~T:~T~D~~m~•·· ~Nffl 

~@~~~1'1"1-$*•m&•Ri'l"Jlf;J:JcMRDo 

1=E-@~:ilffiMcp,;;;ls:$wi'l"JU;J:JcMRD'E!tJS,ffi~~r:ZR~D,ZRZD,ZRWD, 

ZR~WD,ZRTD,ZR#TD,ZR~TD,ZR~TD,WR~D,WRZD,WR 

WD,WR#WD,TR~D,TRZD,TRWD,#TR~D,#TRZD,mR~D, 

mRZD,~mg~g~~mnza•.~&ffl~@~~~i'l"J-$*•ffl&•Ri'l"Jfii;J:JcMRDo 

••Ri'l"JU;J:JcMRD'E!m,m~~r= -•z•~a,-aznza,-aznwa,-az 

RTW~,¥0-azg 2,2,2--&ZW~o 

1=E-®~:ilffif7tlcp, ;;;ls:$ifi'l"Jlf;[}c8'@!tJS, fJ=!~~iT: [9.U,f(Pl¥j, 2-~~[9-U,f(Pl¥j, 1,3-= 

•mlf, 2-~~-1,3-=•mlf, 4-~~-1,3-=•mlf, 1,3-=•/\lf, 1,4-=•/\J;f,¥0=~-~ 

Wmo 1=E-@~:iiffi1JJJcp, ;;;!s:$-iwi'l"JU;J:JcB'@!m, fJ=!~~ir: =~-~~m, 1,1-=~•~zm, 

1,2-=~•~zm, =z•~~m, 1,1-=z•~zm, 1,2-=z•~ztJc, z•~~-~~tJc, 

1,1-z•~~-~zm,1so 1,2-z•~~-~zmo 

1=E-®~:ilffi1JJJcp, ;;;t;:$wl'l":l*•~m1$1fU'@!m, fJ=J.~~ir= ••- ~i!!i~, ••-zi!!i~, • 
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•=~~ZE-•-~~=zE ••• ~z~~E-•-~z~ZE, •• -*E-~--­
~~~- ~••- z~~- ~••-*~~- ••-(2,2,2--•z~)~nri•n-(2,2,3,3,3-n&lAJ~) 

1=E-®~Jlffif71Jq=i, :;;$:$fi/is{J-isE1it~tJli~tfU'ElA.s, fJ=l)fllir: :EfT~- 2-~~:EfT~- 3-~ 

~:EfT~-=~~~-=z~~-Z~~~~-~~lAJ~~-=~~~~-~fflR~E-~ffl 
RZE,ZfflR~E-ZfflRZE,an=~E-an=zE®aR=TE~, ~RfflL~-is 

a~mmm~~•s{]-$~~m•*~s{]-isa~mmm. 

1=E-®~nffiM9"',:;;$:$fi/is{J~~~*•mm§M,@~~T::iC*-=•*- -•*-~ 

•*-1i:iC*-A:iC*®=:iC~~*-

ffl . 

1=E-®~nffif71J q:i, :,$: $ filis{J::H::7J(1~tfUPI ~~J!l!ffffl-#, ill PI~ W§"#Q!t~j~j;frfl ~L r,:,J atft 

.= ... ft!.ft.~~­
:;;$:$fi/is{J~~~-•§m~~~~~&@B{Jffff••·~B{JA~~M§Mm~#~B{J-~ 

~~-=~~~-~M~~-*~~~~wt~W-~m*.~~~~--~-=~~~.§M 

-~-=~~~--~~=~~~--~~•=~~~wt•~~~~•=~~~-1:E-®~Jjffi 
Mq=i,:,f;:$fi/is{J~~~--~A4A~~-~ffl-~ffi~-~~B{JIT•mtt•ffis{JIT.~RA 

~~•~m-~rn~•~~B{Jm•mtt•MB{Jm•B{J~~~••·~~fil1=Er,§-is:;;t;:$ws{J 
L~f=:EW~MM. 

ft!.M~ 
:;;$:$fi/is{J~~~--q:t~ffls{J~MM~*$ms{JL~ffff~MM.~*·*$ms{J~~~ 

••q=i~ffls{J~MM~PI§-is~M~:;;t;:$fi/is{J~~B{Jffim~B{J~~~MM. 

:fftt& 
:;;$:$w~JlffiMB{J~~~--q:t~ffls{Jm•ttMPI~~ffl:;;$:~~0~B{JttM,~ffi®~ffi~ 

r!tU4. f71HmPI~*ffl US9812739B q:iic',~B{Jtt*tU4:;;$:$fi/is{Jm•. ~~1=:Jt§lfflB<J1n:tff 
A:,$: $ w q:i . 

1=[-®~nffiM9"',m•mtt•M~ffW~-~~~tt*~ffl-~ffi-~~~~-~~B{J· 
ffi.1=[-®~nffiM9"',m•mtt•ffi§M.ffittM,li•ttM-~~ttMwt-isfi~-~~-~ 
•ttM~-1=E-®~nffiM9"', m•mtt•ffi§M~Lm~B{J-#Q!t$#. 

1=E-®~nffiMq=i,m•Pimtt1=tm•mtt•ffiq=i~A~~m®mm.ffm•~~~A*ft 
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m-~~ttM-~~ttM~W~JJJG-M, ffl~-M~~f-~~L. T~m~fiff~W%JJJG. 

a-®~~M~.§~•§ffi*~*ttM~.m~m••~-•M~•••~~n~mJJJG 
:Y9~*Nfflt:l=.!fmM i't(]1i!JElm<~•m·ti!fmMm). 

a-@~~M~.§~-§ffiff~-~.M~fflA~~%~*1't(]~~*•®*tift~~* 
-~B{J~-~;fift%JJJG~-i~·ti!fmffim, ~*~*i'l{J~~*•m A~t.(J 5%-t/,J 85%B{JJL!lJlt.$, ff 

~-~•mtt!fmMmL~m~•*~m. 
IEa 
*$ml't(]~~~~-~~ml't(]rr•l't(]ttMm~~m*~~0~1't(]ttM,~ffi®~ffin~~ 

¼. a-@~~Wtl~, m~*m US9812739B ~ii:'.fJGl'l{Jtt#itl¼*$mi'l{JITif&, Jt~~X5lffl 

i'!{Jn:rtffA*$*~-
a-®~~M~. rrif&mtt!fmM§ffi, @~~f= ~~!fm- ••~~*!fm®ettn~•~ 

*•~!fm.a-@~~M~.rr•mtt!fmffi§ffiffttft~-*~*!fm,JtA~~-&!i!i,MA 
ffli!i-=f"B%i!f*Zil. a-@~~Wtl~, fftlim'.~-*~*!fmi't(JtilJJJGm~~~ US9812739B ~ii:'.fJti't(J 
ti#r;J~. 

a-@~~M~.ITif&mtta•ffl~L~ffl§ffiffttft~-*~*!fm&~ffi~Mml't(]IT. 
m·ti!fmMm%JJJGITif&ttt4-WitlJJJG. 

a-®~~M~.rr•mtt!fmmtmm~m~mtt~~•~*~~=fflrr•ttM®~Mmc~ 
-~~W~ffli't(J~~ttM®*•m~)~fiT:i'tm*W~JJJG#*,fflm~i't(J#ffttfIT •• ffl 
~. d1'r~i3:®ttf4-1~Md*tifM~ftM ~wiuJJJG.:¥4-*, ~~ftITif&.iJJt~LH~1TT~­
a-@~~M~. rr•mtt!fmffiml't(]ttM§ffiffW*~~0~1't(]ttM. a-@~~M~, ITif& 
1~·ti!fmffim§1.s US9812739B ~ii:'.fJGl't(]tt;J,4-. 

fli}t .ffi.~1'f tr 
*$mi't(J~~~~-§*IT~--#-~Mffi~MM.if&#§ffi•~~ffi~f~-ffl~L 

l't(]~m.~m§m•oo~m-~oo~m•Jtm*,Jt~•oo~m~a•~~l't(]-~*®~~• 
M%JJJGl't(]~m. w~oo~m~a•ffl~ffl~m~*®~~•MmJJJGl't(]~m. 

a-@~~M~.~002m~.if&#A§ffi·ffl~lffi~f-ffl~lLi't(J~m2.~002 

m~. ~m2~~af•~~l't(]-~*®L, ~~l't(]~m:'19•oo~m. 
a-@~~M~. ~003M~.-#B§ffi·ffl~lffi~f~-ffl~Li't(J~m2.~003 
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m~. ~m2~a~•ffi~OOffl~oom~*®~. ~~oo~m~~oo~m. 
a-®~~w~.~~4•#cm~.$*•ffi~IOO-~*®•~~•MLlm~~m2 

H~-$*•ffi~IOOffl~OOm~*®•~~-MLl%~~m2.~~oo~m~~§ffi$ffi~ 

mlo~oo~m. 
a~mA~~~-•~- rr••#®~••#n#~~-~*~m•#~mw~. ~~. 

a*~m•#~~~~~a•oo~m®~oo~m.a•#A~~~-•~.rr••#®~•• 
#B#~#*•#•~w~.a~-#•#~N~•oo~md~oo~m.a~m®•#m*• 
~oo~~~-•~.rr••#®~••#B#§ffi-~~~~a•oo~m®~oo~moo*~m 
.h, ®N~•oo~md~OO~mOO#*•h• 

~--#A~-#ff~*~•-hff~*~•tt~~~A~ffl:tt~~mfflmOOAA.~ 
~*R.~~-h~~;~ffl~-~00~00-#,fflm~Affi~®mA:*Btt~Attff•# 

f,&# ff~*~= Cf,&#mA-•¥1it~m;) 1•#®,fJU c•# ~~--¥fit~~~). 
tt~OOff~*~~ffln~•tt~.ffi~$*~~%~ffl•*~.~$#~~~~.MWffi 

~~~~w;~.~~~~~••oottoo.tt~ooff~*~moo~•~~fi~~~~~.*~ 
;~•.m~®ffi$ttOO~$ffl~*~·*~m~•oo~m®~oo~moo•#ff~*~-~~ 
~:f~A~~WA*~- 1it#fJg~5f0~1ii!itif3g9<;~~~-•:cjF#m~. 

a-®~~w~. •oo~moo•#A~•#ff~*~DI, ~oo~moo•#A~•#ff~ 
*~ D2, H DI lo D21lmJE~*A= t"J o_sg)I1D2:St"J 1.2 ~. rr~•i1:!i't-i!fmJ1M~iU£:Hoo~m. 
m~•#~ffl~~oo~~ttoo.wH~m~~~~•••~~®~*•~~m.~~.m~oo 
~~~--A~~WA*~®1it#OOffl~®~MttOO. 

a-®~~,fyIJ~. DI lo D21imJE~*A= t"J o.9:SDI1D2:St"J 1.1. ~at, ~1,t~••s<J·r-1f3g 
m :Jtt-zvtHo~. 

a-®~~fJIJ~. DI lo D21lmJE~*A= t"J o.9s:SDI1D2:St"J 1.os. ~~. •oor~mlo~oo 
~moon~®n~oo*~£~~~.~~m®~Mm*~£~~~.•~~•oo•ti~m®~ 
~~•mtt·**oo••~&@OOfflttffi~.MW~~-~MMOO~~~ttOO,:Jtt-zvm~~ 
1t.~••·r-1f3g. 

a-@~~M~. •#mLl~IT-·#d~--h• ~-#~IT--#~.~ 
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3.5g/cm3:SD2:St/,J 4.3g/cm3 o 3 D2 tl:~1'-m@mr:kJat, PT1fiE:{2H&Jt~fiBltffi¥J~~·tif3g, iE*.& 

i1!di~J9:tf3gii.J$ffJLl]!!tffi¥JJ~j~o 3-f.&J=\-T'J'.&H.&t&Jtat, t/,J 1.2g/cm3:SD2:<;t/,J 1.8g/cm3 
0 3 D2 ft 

~1'-m@mr:kJat, PT~~-t.&&Jt~]!!~i¥Jffi~~~. ~W-~tl:ffl~tt~~~&ett~~o 

~Jll 
t£-@~~M~,*$*1¥J~~~-•ttiE-t.&~~-t&z~~~ga~~~mMo*$*1¥J 

~~~--~~mi¥Jgai¥JttM®%~&~~m~~.~PT7'1ffW~~tt#~0ffi¥Jtt#otE 
-@~~M~, ga§ffi~~*$*1¥J~M•8~1¥JttM%~1¥JM*~•xm~~o 

M~gaPT§ffi~ttm®*®~•mo~ttm7'1A~$~M~i¥Jx~~---~*•·~ 
ttmi¥JttMm~Mz•.•w•. •~*=~■z=ME®MM~&~i¥J¥&-#oA~i¥J. 

PTmm•wm$JUl, •zm$JLa. •wmx~~- •zmx~~••wm-•zm-•wm 
$::fL~*•o 

~ttm1¥J¥&-1'-*®~~•~*®~•m·*®~•mPT~~•*~m•xm~m.~ 
pJ~~m*•*~~xm~mm~i¥1mo 

xm~m§mxmett®~Mm.xmettm~•~m.«~ft-•~•-•~~-=• 
~~--~~-=-~~--~~--~~--~~--~~--~~-~~ft-~~~-g 
«~m.g«~ffl,g«~~®~■ffl~i¥J-#.A#i¥Jffl*o~Mmm~•ffl&Z1:m,ffi& 

z•~•w•1¥J~•~-••&-•w•a-•w•■E-•w••-•w••~-•z• 

~~fflM-•z•■--~~w•■~E-•~•z•®•A&W•~1¥J-#.A#i¥Jffl*o 

•*~m~§*•*~· •*~i¥1ttM§m•m&.•wma.wm■E•*~-•wm■. 

MW•■~.MZ.PtltP-i1tffli!lfnJ,MZ.lID1LMffi&z••M(fffiB&Z•-/\&W•)~i'l"J¥&-#o 

= .. J§l)fl 

tE~~ff~,iE-t.&ttM1¥J«~ffltt*~-•~tt~~.~~~M•ff~tEiE-t.&*®*M• 
§ltEQ~1-t~•Ittl41¥J9:t~, m~~~~-Iff£~11;\;o tE*$*ziW, :±~1¥JM~1:fr;t~fPJ 
~M•~~A~-~~m,@~~-~m~~~1¥Jmfflr:kJm~~.~~ffl~tt~•d-ff£* 
~$~11;\;o 

@ffl*$*~~M1¥J~M•.~•m~~m~~~~~••1¥Jmfflr:kJm~~.~*~mtt 
§*~1-t~--i¥J~T~~~o 

*$*i¥1~~~-Ii¥Jffl~&~~m~~. PT~ffl~0~1¥J~#ffl~oM~~~*~M. 
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~-A~tt•m--~~~-~~~M~--~-A~ffi-~-A~•m-~-A~~m-~ 
fflAtTfPm, ~jjtAid~J'a"El=m, *~m. ¥f3ta1~:tm. ¥~An'iit8, ~- CD m, ~1~ft~-

~~m. ~~~•*-tt••-~~~-~•A*~m-~~m-•m~•- ~m-~*-• 
ffi$,Mh~fi$, ~fi$,ffl008A-~A-m~m-#*- ~~IA, ~ftn,fflfflm, 

*~fflA~~~~~ff~~~w••o 
~ti{if;ll 

~r.¥ffi~SM®~~M~*$~*-~A~~*fi~OO.@~~~~~~~~-~* 
$~ff~~~5Er~ ®~S-OiLl o 

1~ «7lf-rij!~IW1'U1'-
c 1 ) fft tlH&Jt 1¥1 il1Ll 4: 

~:ij-1:i"~, ~~~(Super-P) , T*tl(!&5ftl~Ef3~§'.fgl~tii3(CMC) *ffij£"J 95: 2:2:1 i'l"JJ1xt.mbl: 

fJIJ¥fllif1=Effl1fU'ti~~7J<.q:i, I1itt-¥:!0'>1, ft:¥Llffti:liz#t:¥4o ~:ij-#t:¥41*~1=EA~£"J 12µm W:~i'l<Ji11t]ffl 

~. T., *ff, N~tt&Jt,~--£1=. ffl~ffti:&i:&Jto 
c2) iE•i:&Jti¥Ji!1Ll4: 
~%ti'i~ff(LiCo02), ~~~(Super-P) 5ftl~f)ilai\.Z.;l'.m(PVDF) *ffij£"J 95: 2:3 i'l<JJ1xt.mbl:fJIJ'l'fi! 

if1=Ei-§'.:lfU N-Ef3~Ptt~:'9U[iiJq:i, Il,it#½J'>J, fiiLliE,fJ,Ut:¥4o ~:ij-#t:¥4¥*~1=EA~£"J 12µm W:~1¥1 

fflffl~. T., *ff, N~tt&Jt,~--£1=. ffl~iEi:&.Jto 
C3) ~M¥f3ti¥Ji!1Ll4: 
ftT.:@1"=t:EiF~r. ~%EC, PC5ftlDEC cm.ml:l:t"J 1: 1: 1) 'l'fi!if, :iJtlALiPFdfi!ifj;~'>}. 

*JvG~litll~M¥f3t, ~q:t LiPF6 l'l<J*~7'} 1.15mol/Lo ft~litll~Mr~9"'1JtlA~tlr* 1-1 ~* 9 q=tpfr 

~1¥J~~*.mi¥1~J1xtffl~~~~SM®~~M1¥J~M¥f3t,~q=i~rffl~1¥J~M¥f3tq=i$~J1xti¥1* 
.m½J~~r ~M¥f3ti¥J,e,Jl!.m ttWfiiU o 

C4) ~~Jmi¥Ji!1Ll4 

~ PE ~JL~if~1i!m1'1::7'J~~-o 
C5) ff~~~~i¥Ji!1Ll4 

~ffl~l¥JiEi:&i:&Jt,ffl•i:&Jt®~lm**~$m,Wr*§•fflq=i, fflrtt¥f3tDoMtt¥f3t 
□■tt~M¥f3t,M.,N~tt~JvG-W.m•I~~fflff~~~~o*~q=ii¥Jffi~~~~ffi~JvG 

tfi~il1H'1::IZ::, ·~ffi:&ri¥J~imo 
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2~ ij!~M:•i•~~ 
C 1) 20%SOC 1f. v\t r-J ~H1e1t S"JW!fit:1fi! 

ft 25°C, ~~Et!.imLl IC C1ffef$?&£) 'tHvrEJEEt!.itl 4.45V, $HHff 4.45V 3iSEt!.¥Et!.v\t:SO.O5C, 

~Ism~, LlICfflv\tmEt!.¥a¥Et!.ff3V, IB*~~mEt!.3£, #Ll~~?&£~Et!.~~~¥ 

Jifr rm~iilii ft?&£ l¥J 5 0%, Ll o .3 c i'l"J Et!. v\t ~~~$Et!. 10s, Llm Et!. mf Et!.ff &JJJi: Et!.~ Jt ~ Et!.ff z~ , 

~LlEt!.v\t, f-{Utltnxffi1(Ef, f)jljlr, 200 l)(;fo 400 1XJ§E1"JH¥JrEr-J~H(DCIR.) Cltl 15 3tEt!.~. I!R;l't->f 

:1$Jf.!Vo 

C2) 6O°C ,',e!d!il.1¥1*·t1Jm1¥J1.V!Ht:1fi! 

ft 25°C, ~~Et!.~MI 30 ?tirft, zf§Ll O.5C 1if.$•tHffiEJEEt!.¥ 4.45V, -P}ft 4.45V r·tHffJE 

Et!.¥ O.O5C, #MI 5 ?tlrft, ~!§ft 6O°Cr{it1f 21 ~!§. 1.V!HtEt!.~S"Jµjl§lWm.~.$. Jfil:UrA 

it1Ut:¥tl: 

pjf§[WijK.$=[ ( 1¥1* J§ }1jl§l-1¥1*mf µjl§l) !1¥1*mf }1jl§l] X 100% 0 

C3) Et!.~?&£1:~~.$1¥Jitlm:1fit 

ft 45°C, ~~Et!.fmLl 1 C ·tHv\tJEEt!.¥ 4.45 V, ~J§·tHff3iSEt!.¥Et!.v\t1'J o.os C, -l3}ffl 1 C ·tHi!iE 

mEt!.¥3.ov, ~~1'J~~m1r,, ~e~~*#Et!.~*fi$~ffllif, *~it•fflffiffi•Et!.~, 

ffi1ilif 200 l)(;fo 400 l.XJ§S"J?&£1*~.$. ;l'tq:r, ffi1iliff§S"J?&£1*~.$~~~rA*fiit.o 

'ffi1ilif J§'i'l"J?&£ 1*~*= O{'JJ.fil.'f)\1jlif S"J$Et!.?&£/~i,X{)\1jlif S"Jm Et!.?&£) X 100%0 

C4) Et!.ff ~tr:a"J1.V!tlm:1f1t 

ft 25°C, ~~Et!.imLl IC'tHvltJEEt!.¥ 4.45 V, ~J§•tHff3iSEt!.¥Et!.vlt1'J 0.05 C, -l3}ffl 1 C'tHf!iE 

JJJi:Et!.¥ 3.2 v, #MI 5 ?tlrft, ~!§1.V!tlmEt!.ff, ft 85°Cr1f1it 24 1J,atf§, ~1.V!tlEt!.ffo Et!.ff~= 

r¥1*mf Et!.ff-1¥1* J§ Et!.ff 0 

C 5 ) faJ lilkffi1i :Er, i¥J 1.V!tl it nit 
ft 50°C, ~~ffll. /i,'i-=f-Et!.~ft O.5C ·tHffJE Et!.¥ 4.45V, -l3}~·tHvltJE Et!.a¥ Et!.vlt1'J O.O5C, MI 

20 1J,~, ~J§ O.5C •tHEt!.f!iEJJJi:Et!.¥ 3.OV, ~O~JEEt!./$Et!., JtJ}IJit•ffi-Et!.¥1!1, f)jljlr, 301.X, 50 

1X, 100 l)(J§S"J?&£1*~.$o ffi1iliff§S"J?&£1*~.$= CxtJ.fil.ffi1ilifS"JJJJi:Et!.?&£/~1Xffi1ilifi'l"JmEt!.?& 

£) xlQO¾o 
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MJl!4~ft ~1g ;Js,H4~ft ~1g 

~~z.m-~ EC 1,3-r;i~~pg~ PS 

~~p;jiffl-~ PC ,/if,t~z.m-~ DTD 

~~EflZ.~ EMC r=mt SN 

~~=Efl~ DMC 2=~ ADN 

1,4-=ll.~-2-T'/:ro- DCB 

~~=z.~ DEC 1,3,6- 2:J;;t==:Bw HTCN-1 

y-TP-1~ GBL 1,2,6- c.X!t=~ HTCN-2 

y-DGP-1~ VL 1,3,5-DG=~ PTCN 

p;j~Z.IDi~ EP z.=m=c2-1t~z.~) M EDN 

p;j~p;ji1§~ pp 1, 1-= ffl.-2,2-= ffl. Z.~-2',2' =•-3',3 ·-= FEPE 

ffi.pg~M 

2-=• Efl ~-3-EJ3~~1':ffl.J:lGX!t TMMP 

2- ( :::::ffl,-2-ffl,-3-=•f~) -3-= ffl,-4-ffl,-5- TPTP 

:::::ffl.DGX!t 

~~_l[]!_Z,iffl-~ vc 1-r;i~~~;Eflf T3P 

-~~~_l[]!_Z,i1§~ FEC 1-Efl~~~;Eflf TM3P 

1-Z.~~~;Eflf TE3P 

1,2,3-=(2-ll~Z.~~)r;i:i;;t TCEP 

=Bw1ti.1i1J A A 1:SN; A2:ADN; A3:EDN; ,¾: DCB 

=Bw1ti.1i1J B B1:HTCN-l; B2:HTCN-2; B3:PTCN; B4:TCEP 

p;j~pg~(PP) C 

-~M D D1: PEPE; D2,TMMP; D3, TPTP 

;Ef:J;k~~lf E E1 : T3P E2: TM3P; E3 : TE3P 

;l't1m~1Jri:tfU F F1:VC; F2: PS; F3: DTD 

;Cf :tktJl ~ @~ H H,: GBL; H2: VL 

-3\R 1m ffi~'&' ,15!'. G 

C 1) tE~Etll ~ff!¥* q:t JlPA~□* 1-1 ;fO 1-2 q:t Jifr?F B<J 1' l"l * .m Et(] =mHtif!fo/J, - Bf 1-tif!fo/J 

~~~-~~.ffl~ffr¥*ttA~~~~~$~~ag~~q:i*M~~W%WCH~~~-M~ 

~*Ji!,* 1-1 ;fo 1-2. 
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* 1-1 
A1 B1 C 20%SOC 1U!iE p;J ~ll. (mQ) 

(Xwto/o) (Ywto/o) (Zwto/o) X+Y XN 
iJi~ 200 lx 400 lx 
~i'tfi. f!e:Ef J§ :f!e:Ef J§ 

Sl-1 4 1 30 5 4 50.8 84.3 91.2 
Sl-2 4 2 30 6 2 54.4 88.0 98.6 
Sl-3 4 3 30 7 1.3 55.7 88.9 99.4 
Sl-4 4 0.5 30 4.5 8 57.8 92.0 101.0 

Sl-5 3 0.5 30 3.5 6 57.1 91.2 93.5 
Sl-6 4 0.4 30 4.2 10 55.9 99.4 112.8 
Sl-7 3 2 30 5 1.5 52.3 84.4 91.5 

Sl-8 2 2 30 4 1 51.9 84.2 91.4 
Sl-9 1 2 30 3 0.5 52.3 86.5 92.4 

Sl-10 0.5 2 30 2.5 0.25 54.8 79.4 102.5 
Sl-11 0.2 2 30 2.2 0.1 59.2 91.8 105.3 
Sl-12 1 5 30 6 0.2 58.5 97.0 104.1 
Sl-13 7 3 30 10 2.3 60.4 92.9 107.3 

Dl-1 0 0 0 0 0 63.8 140.9 190.4 
Dl-2 0 1 0 1 0 62.3 138.5 188.2 
Dl-3 4 0 0 4 0 61.8 136.5 184.2 
Dl-4 0.1 1 0 1.1 0.1 63.8 120.9 126.4 
Dl-5 4 0.1 0 4.1 40 68.3 109.8 124.9 
Dl-6 7 5 0 12 1.4 69.2 112.3 133.0 
Dl-7 1 11 0 12 0.09 63.8 100.9 139.3 
Dl-8 11 1 0 12 10 72.0 116.3 135.4 

* 1-2 
A(Xwto/o) B(Ywto/o) C(Zwto/o) X+Y XN 20%SOC 1UfiE p;J ~ll. (mQ) 

WT~ 2001x 4001x 
~;'jg :f!e:Ef J§ :f!e:Ef J§ 

Sl-14 A2(4) B2(3) 30 7 1.3 55.5 88.1 98.7 
Sl-15 A2(4) Bz(0.5) 30 4.5 8 57.2 91.6 100.6 
Sl-16 A2(3) Bz(0.5) 30 3.5 6 55.9 89.4 98.8 
Sl-17 A3(3) B3(2) 30 5 1.5 51.1 82.6 90.7 
Sl-18 A3 (2) B3(2) 30 4 1 51.2 83.3 90.5 
Sl-19 A3 (1) B3(2) 30 3 0.5 51.3 85.1 91.1 
Sl-20 A3 (0.5) B4(2) 30 2.5 0.25 54.3 79.1 90.1 
Sl-21 A2 (0.2) Bz(2) 30 2.2 0.1 58.5 91.2 104.8 
Sl-22 A2 (1) B2(5) 30 6 0.2 58.1 96.5 103.3 
Sl-23 A2(7) B2(3) 30 10 2.3 60.2 92.3 106.5 
Sl-24 A4(2) B3(2) 30 4 1 57.9 86.1 93.4 

tm* 1-1 fofr~, xtt:1:Wtl 01-1 ~01-s q:iifiJt~imr=mlrwt 1,3,6-c.:,lit;-m/r, l'~triw~w 

E, ffl~~~~OO~~~~~~ffl~B. 
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~~ifffi'WLl S1-1 ~ S1-13 q:i IEJH1~fflT =nw, l,3,6-c1.;/;iG-£wtop;J~pgj!!j~ff1, f,fg~~.,'rrJrJJtU 

Et!it!rrJel1' J§ 1I}fit P-J ~JlS"J:tft!JP o 

ftf,9~pgj!!j~,g-£:,p~, iJaJ~T=£w'§"£ X to l,3,6-c1.;/;iG-=-.£w'§"£ Y i'l{]:k*H1, 1tl.9l~ X 

toy IEJH1i~JE;i:\'.;(l)tOrt;(2)?Jr*~S"J~14: {g"J 2wt%:S(X+Y):S&'."J 11 wt% ... (l); to&'."] 0.1:S(XN):S 

&'."J 8 ... (2)} H1, xtEt!it!!.fJe;E;f.J§J:f}JrtP-J~Jl:tl:JmS"J1rJJtUt:51:5'!~,rL ~ xto Y~JmfE&'."J 2wt%:S(X+Y):S 

&'."J 8 wt%_§_&'.") 0.1:S(XIY):S&'."J 6 H1, ~Jlif~1.JPJfUf,fg~*l.W. t±:1111' IE11'Fffl, f,fg~:,'E?t:f:-fu1rJJtU1tmt: P-1 ~Ji 

l'!{]:tl1.JP o 

00 la ~t±:172fs:$-iw~ifffi{JIJ S1-1 to S1-2 1=JxtH:1JtJ Dl-1 S"Jffi~Et!.¥1htE1'1EJJEEt!t/c~r 

C 10%SOC 20%SOC 70%SOC) 1'!{]1i¥fi'EP-J ~llo 00 lb ~t±:172fs:$-m~ifffi{JIJ S1-1 to S1-2 EJX>J 

[t{JIJ Dl-1 S"JEt!.¥1htE 2001j(JEn!£Et!J§tE1'!EJJEEt!t/c~r ( 10%SOC, 20%SOC, 70%SOC) 1'!{]1[ 

¥fi'EP-J~llo 00 le ~t±:172fs:$if~ifffif3itl S1-1 to Sl-2 £Jx1bt1Ytl Dl-1 S"JEt!.¥thtE 4001.XJEn!£Et!J§tE1' 

IEJJEEt!tic~r Cl0%SOC 20%SOC, 70%SOC) S"J1irfiEP-J~llo PTLl~t±:1, i'§tfxrxtbt{JIJ Dl-1, 

~ifffi{JIJ S1-1 to S1-2 tEfJe;E;f.uf¥1imt:P-J~Jl:ti1.JPf~iU~JL'rr:r&~o 

~ri* 1-2 ,rJr~. ~=nw1-tifto/J~a=ntwtz:,=mi:=c2-tt~z:,~)l'fili, -ni1-t1rto/J~ 1,2,6-

am- £w, l,2,6-c1.;/;iG- £wwt 1,2,3--(2-1\.~ z:,-~)pg;/;iGH'J, IEJ,j,¥pJ Ll:i6iH!'.JJtU1imE P-1 ~Jl:ti1.JP 

i'l{]t:51:5'!o ~=nw1-tifto/J~Z:,=ffll:=(2-l\.~Z:,~)~, wt- £11-tifto/J~ 1,2,3--(2-1\.~Z:,-~)r,9 

;/;iGH'J, ~~Et!.¥1hffll1'J§1i¥fi'EP-Jffl~~S"J~5'!~~~Ho 

(2) tE~;iitf:j Et!M~ q=i1.JuA~o* 2 q:i p)r~S"Jl' IEl* £1'1{]=£11-tifto/J, - £11-tifto/JtO/wtpg~ 

r9D,fflEt!M~ttA~AA~~~~~~S"JEt!.¥thq:i#m~~W%WC1i¥!iEP-Jfflom~M5'!fil* 

C(Zwt¾) A1(Xwt%) Bi(Ywt¾) Y/Z 20%SOC 1Vb'it~~_§_ Cmm 
Wfj¥ 2001x 400 1x 
~}m 1JifEf!§ fJjfEf!§ 

S1-1 30 4 1 0.03 50.8 84.3 91.2 
S2-1 5 4 1 0.2 68.7 85.2 97.6 
S2-2 10 4 1 0.1 60.3 83.1 95.7 

S2-3 20 4 1 0.05 56.1 81.6 93.9 
S2-4 40 4 1 0.025 47.5 78.2 87.2 
S2-5 50 4 1 0.02 56.3 82.6 98.3 

S2-6 10 4 3 0.3 64.3 89.5 97.7 
S2-7 50 4 0.5 0.01 53.2 84.3 94.1 
D2-l 4 4 1 0.25 72.1 108.5 118.9 
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D2-2 60 4 1 0.017 42.0 100.1 113.9 
D2-3 10 4 5 0.5 62.3 85.4 111.3 
D2-4 50 4 0.1 0.0025 53.2 89.3 109.4 

ti□* 2 ?!rlF, 3p;jgp;jij~a{]* ;:a 5%-S0¾ffi~ pg~, ll.l!UifWMWIDi~* ;,tr:tt:1Jo, ~ff Et! 

ifu1I.mt;pg~].:;F~im!G1J,o .!n5'r, 3lAJMWIDi~B<J*;1J,r s¾QJt,mtB so¾~, 2001.kfJalif.J§Et!ifu1i 

mt:pgmtB~*•*~,tt~$~offl½•~mm~m~~-*~mMWim!G~~&@,MW~~ 

~~7El:!~E8-~~~&@o-N~½~*;~p;5gp;5ga{]*;a{]~ffl~El:!~1imt:pgm~~~ 

$1*B<Ji;n[/ij, 3 Y/Z ft 0.01-0.3 a{]ffi~ pg~, ~1[mt;pg ~].:!:i:1J0JE9iLl]!-/fl-a{]:jl]JtLlf'1=ffl o 

(3) :a~EtllEl:!MWJU:P:1J0AlAJt1WIDi~ 3Owt%, T =Bw (Al) 4wt%5f1J 1,3,6-2:)'.iG-Bw(Bl)lwt¾ 

~R~*3ffi1FE8~~*aE8&~B.fflffl~a{]Et!M~ttA~~~~~~~~a{]El:!~~#8~ 

;l't 2O%SOC H¥Jrtpg ~_[5f1J 6O°C 21 ~~ntWBK-¥0 ilJlH-A~*_m* 3 o 

ffe,fj'j$f'§.;'jjl, 20%SOC 60°C 21 'F;. 
D(1s"m wt%) 11: r!it p;J ~]. ( mm w Jjt)lt;~~ $ 

Sl-1 0 50.8 7.6% 

S3-l D1(0.l) 50.2 6.2% 

S3-2 D1(0.5) 49.8 6.0% 

S3-3 Di(l) 48.6 5.7% 

S3-4 D1(1.5) 48.5 5.1% 

S3-5 D1(2) 48.4 4.8% 

S3-6 D1(2.5) 48.3 4.9% 

S3-7 Di(3) 48.1 5.6% 

S3-8 D1(5) 49.3 6.8% 

S3-9 D2(1) 49.2 6.1% 

S3-10 DJ(l) 49.4 5.7% 

D3-l Di(6) 51.3 8.5% 

M* 3 ~m~~t±:!, ll.ilF1if&1~BB<J:1JoA (0.1~5%), ~ffEl:!~H¥Jrtpg~_§.5fl]~[lt-flK-¥~­

~a~. ~Aa$~~-tt~-~~-. @ffi:aM~a{]ffi~pgo 3&~B*a*r5%~. ~ 

ffEl:!~1f.mt:pgm~oot~-~[lt-~$~ffi$~o 

(4) :a~EtllEl:!M~~jJoJ,.p;jgp;jij~ 30wt%, T=Bw (Al) 4wt%5f1J 1,3,6-2:J'.iG-Bw(Bl)lwt¾ 

~R~*4ffi1FE8~~*aa{]lif.~aMM,fflffl~a{]Et!M~ttA~~~~~~~~a{]Et!~~# 

JLl~;l't 20%SOC 1[mt;pg~].5f0?Ga{~tl~$" ilJl~~~*_m* 4o 
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E(~mwt%) 20%SOC 1Ufif.pgm Cmm ~ .S:1~t.t $ 

ffifg!p f:§.rtE. 200 ,xrm:lf J§ 
400 1xffi:l.f 

ffifg!p f:§.11B 200 1xffi:l.f J§ 400 1xffi:l.f J§ 
J§ 

Sl-1 0 50.8 84.3 91.2 100% 93.5% 86.3% 

S4-1 E1(0.l) 48.3 51.5 88.2 100% 95.7% 90.1% 

S4-2 E1(0.5) 45.4 48.2 82.3 100% 96.3% 91.4% 

S4-3 E1(l) 44.6 47.1 80.5 100% 96.1% 90.7% 

S4-4 E1(2) 45.6 47.3 81.6 100% 95.2% 89.6% 

S4-5 E1(3) 45.9 49.1 89.4 100% 94.7% 88.5% 

S4-6 E2(1) 45.2 48.3 88.3 100% 95.3% 91.0% 

S4-7 E3(1) 45.3 48.7 89.5 100% 95.1% 90.8% 

D4-l E1(4) 46.1 58.6 105.3 100% 92.1% 85.3% 

El=!* 4 PT ~;wt±:!, !liH*;Ef*••mi'l"J:iJUA ( 0.1-3%), Jf,fr~ Ef!.lt!tZHm;Ef m]UfiE r;J ~_[lf ~5E 

~-.PT~a~rm~•~mmm~oo~~ffl~fflM~~~•5E;W;Eflt~!liH*;Ef*••moo 

:iJUA)t;~~f )ii~~. ':1315-I::kr 3%S1, 1m;Eftt~g§'l:jUl;n[/ij' pJ~g~;Ef*••m?tM:li!r~ 0 

(5) -tE~EtllEt:!.M;'fflr:f:i:iJuApgtJr~w~ 30wt%, T =Bw (Al) 4wt%5f1J 1,3,6-2'.tt-Bw(Bl)lwt¾ 

~R~*5ffi~00~~1s-•oo•~·®;Ef*••m.~ffl~OOEt:!.MMttA~ffl~~~~~~oo 

Et:!.im q:i ffiPl~iA;lt 20%SOC .amt: p;j ~_[, 60°C 21 ::R:JJ~~BJ£$5f1J?,§t a{~#$ 0 iPl~mM *~* 5 0 

Di(1f_S: E1(1f_S: 20%SOC 11: i'Jit: pg ~ll. 
60°C 21 ~_S:~t.}$ 

wt%) wt%) Cmn) 
xJlJJ:t~ ff,fi~ 2001>-: 4001x ffi~f:§. 2001>-: 400 1xfffi 

f:§.rtE. fffi:lf J§ ffi:!f J§ ~** i'tE. ffi:!f J§ :!ff§ 
Sl-1 0 0 50.8 84.3 91.2 7.6% 100% 93.5% 86.3% 
S3-1 0.1 0 50.2 83.1 90.4 6.2% 100% 94.2% 87.9% 
S4-2 0 0.5 45.4 48.2 82.3 6.7% 100% 96.3% 91.4% 

S5-l 0.1 0.5 44.7 47.2 80.8 6.0% 100% 96.4% 91.6% 

S5-2 1 0.5 43.8 46.3 80.5 5.3% 100% 96.8% 91.7% 

S5-3 1 0.3 44.1 48.2 79.3 4.3% 100% 97.1% 92.3% 

S5-4 1 0.1 46.3 50.5 86.2 4.5% 100% 97.6% 92.9% 

S5-5 3 2 43.5 47.1 81.3 4.0% 100% 94.8% 89.4% 
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El3 * s PT ~li tB , ~fgj\;{~ i!lO lf iitli~ tr@HEl.it :1JPA, ffi~ ~ rtl!& 1m lf Fo B"J _g[j'JrE pg ~_§_, 1¥ 

1~ttf3Mo1mlft!=.f3~:m:ltt-zvi:&~o 

C6) a~itll~M*r:f=t:!Jr:iApg~pgff~ 3ow1%, T-=m!r cA1) 4wt%lo 1,3,6-21%- Rw(B1)1w1% 

~&~*6ffi~B"J~~~IB"J~~~~m.ffl~~B"J~M*ttA~ffl~~~~~~B"J~rtl!r:f=t# 

WWiA~ 3.2V 85°C 24h f¥1~~ff~o W!~iA~*J/i!.* 60 

VC(*.m. VEC(*.m. FEC(* .m. PS(* .m. DTD(*.m. 3.2V 85°C 24h 
wt%) wt%) wt%) wt%) wt%) #~~&llif 

S6-l 0.5 - - - - 0.35V 
S6-2 0.5 - - 3 - 0.32V 
S6-3 0.5 - - 3 0.5 0.23V 
S6-4 1 - - 3 - 0.3V 
S6-5 1 - 3 3 - 0.20V 
S6-6 - 0.5 - 3 0.5 0.25V 
D6-1 - - - - - 0.4V 

VC- VEC, FEC- PS, DTD ~~~~:1JP:1FUB"J:1JPA PT~:ltt-zvt¾r'e1i ~ims'-JW11$~M~Jr-W 

~ ( SEI);ffi 5E tL ~ ;j<qt ~ :1Jp :nu B"J t.El.i'f {(e: ffl £ ~ lU r ~ imffi 5E ti=. t¾fr , ~ lU r ~ im B'-J-fsE:1,1:J 1¥1~ , 

t¾fr~imPT~tl=.o 

c1)a~itll~M*r:f=t:1Jr:1Apg~pgff~ 3owt%, T -=RtcA1 )4wt%lo 1,3,6-21%- Rw(B1)1w1%, 

ffl~~B"J~M*ttA~ffl~~~~~~B"J~rtl!r:f=to~ffl*7i:&~~rtl!B"J•~ff~~~~ffl 

CD1/D2), #W!~1A~~-1~M'.$, W!~iA~*Jli!.* 7o 

lli~*!:ttl: ~ .m:iiH#$ 
(D1/D2) Wr~ ~11:!i. 200 ,Jcf)j!j:Ef J§ 400 ,Jcf)j!j:EfJ§ 

S7-l 0.8 100% 93.8% 89.3% 

S7-2 0.9 100% 95.3% 90.1% 

S7-3 0.95 100% 95.9% 90.8% 

S7-4 1.0 100% 96.8% 91.4% 

S7-5 1.05 100% 95.8% 90.7% 

S7-6 1.1 100% 95.2% 90.2% 
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S7-7 1.2 100% 93.7% 88.8% 

D7-l 1.3 100% 91.2% 83.6% 

D7-l 0.7 100% 90.5% 82.7% 

j}_* 7 t:ppJ ~))wt±:!, ff ~-=f ft!.j)-tgi¥J:V,l# lli~* ~ br. (Dl/D2) xtff ~-=f ft!.j)-tgi¥J1Jl!{Ef,,tttf3g~ 1fil~ 

~n[/ij o Dl/D2 tt:AQlti~t;J,:l:;u¾1J!f%ff ~-=f ft!.j)-tgi¥J1Je;Ef.·t1:f3g o PT i2J-l'f t±:! '='§ Dl/D2 ft O.8~ 1.2 m tlfil 

~~. ~~tt~i¥Jffl;Ef.tt~, pJ~~~~m~•~m~~~*ft!.t&~ffift!.ffl~~~ft!.j,tg;V,,z~o 

(8) ft~utllft!.fil'TJit:p:/JQ]\.peygpeyw~ 3Owt%, T-=Bw (Al) 4wt%Jf0 l,3,6-3m- Bw(Bl)lwt% 

12J-R~*8ffi~i¥J~~*Ii¥1.~B~;Er,*•RM,~~~1¥Jft!.Ml'TJlttA~AA~~~~~~i¥J 

ft!.illi9"o :H~~~* 8 t&~f1z#B{Jlli~*~br.m CD1/D2), iJJ!f!J\Pfr1i¥Lli¥Jft!.j,tgi¥JWI{i~.$o 

D1(1?:I:) E1(1?:I:) G ~:l:1~tl~$ 
fJij$c§.W, 

200 lxffi 400 {~ 
:Ef)E ffi:Ef JE 

S8-l 1 - 0.8 100% 94.9% 90.1% 

S8-2 1 - 1.0 100% 97.3% 92.5% 

S8-3 1 - 1.2 100% 94.8% 89.9% 

S8-4 - 0.3 0.8 100% 94.3% 89.6% 

S85 - 0.3 1.0 100% 97.9% 92.2% 

S8-6 - 0.3 1.2 100% 95.0% 90.5% 

S8-7 1 0.3 1.0 100% 98.1% 93.3% 

MUif.1"t.lllt~lt;Ef.*••Mi¥J:/JoA, ff~-=fft!.j)-tgi¥J;j;J,z#lli~*~t:r. Dl/D2 ft 0.8~1.2 mtlfil~ 

~. ft!.j,tgi¥Jffl;Ef.tt~~~7*-WmHo 

(9) ft~utllft!.fil'TJit:p:/JQ]\.peygpeyw~ 3Owt%, T-=Bw (Al) 4wt%3f0 l,3,6-3m- Bw(Bl)lwt% 

12J-R~*9ffi~i¥J~~*Ii¥1;Er,*MRD,~~~1¥Jft!.Ml'TJlttA~AA~~~~~~i¥Jft!.j,tgcpo 

R~ffi~~i¥Jft!.j,tgi¥J~-ffl;Er,WI~~.$oR~M*~fil*9o 
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H('~m wt%) rs1 ~1/ifl,f ~ m 1liH~* 
Wj'@p fg¥1P. 30 t',Xf)lfEfJ§ 50 t',Xf)lfEfJ§ 100 t'.Xf!e'Ef J§ 

Sl-1 0 100% 73.80% 64.30% 54.50% 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

U.S. Patent Application: 

U.S. Filing Date: August 11, 2022 

Attorney Docket: 14850089COB 

Group Art Unit: Unassigned 

Applicant: NINGDE AMPEREX TECHNOLOGY LIMITED Examiner: Unassigned 

For: ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

INFORMATION DISCLOSURE STATEMENT 

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

Sir: 

August 11, 2022 

It is respectfully requested that the references listed on the attached PTO/SB/08a form 

be made of record and considered with respect to the above-referenced U.S. patent 

application. Copies of the listed reference(s) were cited and/or filed in prior parent 

application Serial No. 17 /064 782 filed October 7, 2020; where required, as were either 

statements of relevancy or any readily available partial or full English translations of 

pertinent portions of any non-English language reference(s). Submission of the present 

Information Disclosure Statement should not be taken as an admission that the cited 

references are legally available prior art or that the same are pertinent or material. 

Customer Number: 62008 
Maier & Maier, PLLC 
345 South Patrick Street 
Alexandria, VA 22314 
703-740-8322 

Respectfully submitted, 

/Timothy J. Maier/ 
Timothy J. Maier 
Attorney for Applicant 
Registration No. 51,986 
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Doc code: IDS PTO/SB/OBa (01-22) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 05/31/2024. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

Application Number 

Filing Date Q022-08-11 

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

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

ITBD Examiner Name 

Attorney Docket Number 14850089COB 

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 9812739 B2 )017-11-07 KEFEI 

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

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

Initial* 
Cite No 

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

1 Ro110311B64 A1 2011-12-22 SONY CORPORATION 

2 Ro120313570 A1 )012-12-13 SONY CORPORATION 

3 RO 170346127 A1 2017-11-30 MITSUI CHEMICALS, INC. 

4 Ro17□346136 A1 )017-11-30 Ningde Amperex Technology 
imited 

5 Roogoo6132s A1 2009-03-05 Sony Corporation 
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Application Number 

Filing Date 2022-08-11 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

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

Examiner Name ITBD 

Attorney Docket Number 14850089COB 

6 RD170324116 A1 )017-11-09 MITSUBISHI CHEMICAL 
CORPORATION 

7 RD190214680 A1 2019-07-11 
I\IINGDE AMPEREX 
TECHNOLOGY LIMITED 

8 RD170288268 A1 )017-10-05 SAMSUNG SDI CO., LTD. 

9 RD170018803 A1 2017-01-19 
l\lingDe Contemporary Amperex 
Technology Limited 

10 Q0190245245 A1 JQ19-08-08 l\lingde Amperex Technology 
imited 

11 RD180233778 A1 )018-08-16 SK Innovation Co., Ltd. 

12 Q0180108947 A9 JQ18-04-19 l\lingde Amperex Technology Ltd. 

13 RD160301103 A1 )016-10-13 SK INNOVATION CO., LTD. 

14 Q0140322596 A1 JQ14-10-30 Samsung SDI Co., Ltd. 

15 Ro 110125845 A1 )017-05-04 _G Chem, Ltd. 

16 RD170069934 A1 2017-03-09 SAMSUNG SDI CO., LTD. 
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Application Number 

Filing Date 2022-08-11 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

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

Examiner Name ITBD 

Attorney Docket Number 14850089COB 

17 ~o 170317385 A1 )017-11-02 BASF CORPORATION 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

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

Document 
Figures Appear 

Corresponds to US 
1 107210486 :N A 2017-09-26 Mitsubishi Chem Corp. Publication 

20170324116A1 

Ningde Amperex 
Corresponds to US 

2 108232300 :N A 2018-06-29 Ir echnology Ltd. 
Publication 
20190214680A1 

3 !05845984 :N A 2016-08-10 
Dongguan Shanshan 

English abstract 
Battery Mat. Co., Ltd. 

4 106602131 :N A 2017-04-26 
Ningde Amperex 

English abstract Ir echnology Ltd. 

5 !05047992 :N A 2015-11-11 
Ningde Amperex 

English abstract If echnology Ltd. 

6 105552439 :N A 2016-05-04 
bongguan Shanshan 

English abstract 
13attery Mat. Co., Ltd. 

7 !06099187 :N A 2016-11-09 
Dongguan Kaixin Battery 

English abstract 
Mat. Co., Ltd. 

8 106816633 :N A 2017-06-09 
University of Jiliang, 

English abstract 
~hina 
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Application Number 

Filing Date 2022-08-11 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

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

Examiner Name ITBD 

Attorney Docket Number 14850089COB 

9 ~017022108 JP A 2017-01-26 Stella Chemifa Corp. English abstract 

10 j05680088 :N A 2016-06-15 
Ponguan Kaixin Battery 

English abstract 
Material Co., Ltd. 

11 j03401020 :N A 2013-11-20 
Pongguan Shanshan 

English abstract 
13attery Materials Co., Ltd 

12 j03779607 :N A 2014-05-07 ~entral South University English abstract 

13 !04752769 :N A 2015-07-01 
Ningde Amperex 

English abstract If echnology Ltd. 

14 j06099185 :N A 2016-11-09 
Highpower Tech 

English abstract 
Huizhou) Co., Ltd. 

15 !04979589 :N A 2015-10-14 
Donguan Kaixin Battery 

English abstract 
Material Co., Ltd. 

16 j03956517 :N A 2014-07-30 
South China Normal 

English abstract 
University 

17 !05098237 :N A 2015-11-25 
1/:hejiang Research Inst. 

English abstract 
of Chemical Industry Ltd. 

18 j05355975 :N A 2016-02-24 
Ningde Amperex 

English abstract Ir echnology Ltd. 

19 j05529498 :N A 2016-04-27 
Donguan Kaixin Battery 

English abstract 
Material Co., Ltd. 
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Application Number 

Filing Date 2022-08-11 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

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

Examiner Name ITBD 

Attorney Docket Number 14850089COB 

20 107394269 :N A 2017-11-24 
Ningde Amperex 

English abstract Ir echnology Lid. 

Ningde Contemporary 
21 108242567 :N A 2018-07-03 ~mperex Technology Co. English abstract 

,-Id. 

22 107275553 :N A 2017-10-20 
bongguan Liwinon 

English abstract 
f:nergy Tech Co., Lid. 

23 109301326 :N A 2019-02-01 
Ningde Amperex 

English abstract Ir echnology Ltd_ 

24 !01195931 <R B1 2012-10-30 ,_G Chemical Lid. English abstract 

25 103633371 :N A 2014-03-12 
$henzhen Capchem 

English abstract 
irechnology Co., Lid. 

26 !04332653 :N A 2015-02-04 "-mperex Technology Lid. English abstract 

27 102522590 :N A 2012-06-27 Huawei Tech Co., Lid. English abstract 

28 !05609874 :N A 2016-05-25 
Dongguan Amperex 

English abstract If echnology Lid. 

29 103682416 :N B 2018-02-09 $amsung SDI Co., Lid. English abstract 

30 !07408734 :N A 2017-11-28 l\llilsubishi Chem Corp. English abstract 
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Filing Date 2022-08-11 

INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

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

Examiner Name ITBD 

Attorney Docket Number 14850089COB 

31 105355968 :N A 2016-02-24 
Ningde Amperex 

English abstract Ir echnology Lid. 

32 104766995 :N A 2015-07-08 
Ningde Amperex 

English abstract Ir echnology Ltd_ 

33 105895957 :N A 2016-08-24 
Contemporary Amperex 

English abstract 
lrechnology Co., Lid. 

34 106784589 :N A 2017-05-31 
Ningde Contemporary 

English abstract 
~mperex Tech Co., Lid. 

35 !03348516 :N A 2013-10-09 Sanyo Electric Co. English abstract 

36 102244294 :N A 2011-11-16 Mitsubishi Chem Corp. English abstract 

37 !06654128 :N A 2017-05-10 
Ningde Amperex 

English abstract If echnology Lid. 

38 ~0170051286 <R A 2017-05-11 ~G Chemical Lid. English abstract 

39 !05074993 :N A 2015-11-18 SK Innovation Co., Lid. English abstract 

40 101640290 :N A 2010-02-03 Sanyo Electric Co. English abstract 

41 !03928708 :N A 2014-07-16 Samsung SDI Co., Lid. English abstract 
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Application Number 

Filing Date 2022-08-11 
INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

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

Examiner Name ITBD 

Attorney Docket Number 14850089COB 

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 l=xtended European Search Report issued January 14, 2020 in European application 19198416.0; 7 pages in English X 

2 Chinese First Office Action issued January 19, 2020 in Chinese counterpart application 201811108529.X; 12 pages in 
□ Chinese 

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

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*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 i 
English language translation is attached. 
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Application Number 

Filing Date 2022-08-11 
INFORMATION DISCLOSURE First Named Inventor I KefeiWANG 
STATEMENT BY APPLICANT 

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

Examiner Name ITBD 

Attorney Docket Number 14850089COB 

CERTIFICATION STATEMENT 

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

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

OR 

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

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

See attached certification statement. 

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

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /Timothy J. Maier/ Date (YYYY-MM-DD) 2022-08-11 

Name/Print Timothy J_ Maier Registration Number ~1986 

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

Application Number: 

Filing Date: 

Title of Invention: ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

First Named Inventor/Applicant Name: Kefei WANG 

Filer: Timothy Joseph Maier/Yuriko Stankich 

Attorney Docket Number: 14850089COB 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY APPLICATION FILING 1011 1 320 320 

UTILITY SEARCH FEE 1111 1 700 700 

UTILITY EXAMINATION FEE 1311 1 800 800 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 
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USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1820 
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Electronic Acknowledgement Receipt 

EFSID: 46390630 

Application Number: 17885920 

International Application Number: 

Confirmation Number: 7924 

Title of Invention: ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

First Named Inventor/Applicant Name: Kefei WANG 

Customer Number: 62008 

Filer: Timothy Joseph Maier/Yuriko Stankich 

Filer Authorized By: Timothy Joseph Maier 

Attorney Docket Number: 14850089COB 

Receipt Date: 11-AUG-2022 

Filing Date: 

Time Stamp: 15:02:18 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1820 
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ELECTROLYTE AND ELECTROCHEMICAL DE VICE 

CROSS REFERENCE TO THE RELATED APPLICATIONS 

The present application is a continuation application of US Application 

17 /064959, \Vhich is a continuation application of US Application 

5 16/211,853, now US Patent 10/833,363, where 16/211,853 claims the 

benefit of priority from China Patent Application No. 201811108529.X, 

filed on 21 September 2018, the disclosure of which is hereby inco111orated 

by reference in its entirety. 

lo l. Technical Field 

15 

The present disclosure relates to the technical field of energy storage 

technologies, in particular to an electrolyte and an electrochemical device 

containing the electrolyte. 

2. Background 

\Vith the rapid development of electronic devices and electric vehicles, 

the requirement for high capacity electrochemical devices has grown. In 

order to increase capacity density of electrochemical devices, there is a need 

for effective methods to develop high-voltage electrochemical devices. 

At present, electrochemical devices with a working voltage above 4AV 

20 have become a hot research area in many research institutes and enterprises. 

However, at high voltages, the oxidation activity of the positive electrode 

material increases, and the stability decreases, which makes the electrolyte 

decompose on the surface of the positive electrode easily or cause 

deterioration of the battery material, resulting in a decrease in battery 

25 capacity. In order to solve the above problems, it is definitely necessary to 

provide an improved electrochemical device. 
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SliM.MARY 

An embodiment of the present application provides an electrolyte and 

an electrochemical device containing the electrolyte, wherein the electrolyte 

comprises a compound comprising two cyano groups (herein also referred 

5 to as ''a dinitrile compound"), a compound comprising three cyano groups 

(herein also referred to as "a trinitri le compound"), and propyl propionate. 

The dinitrile compound can form a protective filrn on the cathode of the 

electrochemical device, so as to inhibit the decomposition of the solvent in 

the electrochemical device. However, since the protective film itself is 

10 decomposed on the surface of the cathode at a high potential, the effect of 

inhibiting decomposition of the solvent cannot be sustained for a long time. 

The present inventors unexpectedly found that by using a mixture of a 

dinitrile compound, a trinitrile compound and propyl propionate, a firm 

protective film which is not easily decomposed on the sU1face of the cathode 

15 at a high potential can be formed. The electrolyte according to the 

embodirnent of the present application can effectively inhibit the increase in 

DC internal resistance of the electrochemical device. 

In an embodiment, the present application provides an electrolyte. The 

electrolyte comprises a dinitrile compound, a trinitrile compound, and propyl 

20 propionate, wherein, based on the total weight of the electrolyte, the weight 

percentage (X) of the dinitrile compound and the weight percentage (Y) of 

the trinitrile compound based on the total weight of the electrolyte solution 

meet the conditions represented by Formula (1) and Formula (2): 

25 

30 

about 2 wt% s (X+ Y) .:S about 11 wt% . °' (l); and 

about 0.1 .:S (XIY) :S about 8 (2). 

According to an embodiment of the present application, the weight 

percentage (Y) of the trinitrile compound and the weight percentage (Z) of 

the propyl propionate based on the total weight of the electrolyte meet the 

condition represented by Formula (3): 

about 0,01 ~~ (Y/Z) :S about CU (3). 

2 
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According to an embodiment of the present application, the weight 

percentage of the dinitrile compound is X, and Xis about 0.01 -10 wt%; the 

,veight percentage of the trinitrile compound is Y, and Y is about 0.01-10 

,vt%; and the weight percentage of the propyl propionate is Z, and Z is about 

5 5-50 wt'/(). The electrolyte according to the embodirnents of the present 

application can effectively inhibit the increase in DC internal resistance of 

the electrochemical device, thereby achieving a better effect 

According to an embodiment of the present application, the electrolyte 

further comprises a fluoroether, wherein based on the total weight of the 

10 electrolyte, the content of fluoroether is about (U)l-10 ,vt%. The fluoroether 

can form a better protective film with the trinitrile compound, thereby 

improving the DC internal resistance and the storage performance of the 

electrochemical device. 

According to an embodiment of the present application, the electrolyte 

15 further comprises a cyclic phosphonic anhydride, wherein, based on the total 

,veight of the electrolyte, the content of the cyclic phosphonic anhydride is 

about 0.01-10 wt%. The addition of the cyclic phosphonic anhydride can 

further inhibit the increase in DC internal resistance during the cycle. 

According to an embodiment of the present application, the electrolyte 

20 further comprises 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. These compounds 

can form a firm protective film which is not easily to be decomposed at the 

25 electrode interface with the dinitrile compound, the trinitrile compound and 

propyl propionate, thereby further inhibiting the side reactions in the 

electrochemical device and reducing the voltage drop during storage of the 

electrochemical device, so as to improve the long-term storage performance 

and reliability of the electrochemical device. 

30 In another embodiment, the present application provides an 

electrochemical device and an electronic device using the electrochemical 

3 
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device. The electrochemical device comprises electrodes and an electrolyte 

which is any of the electrolyte described above. 

According to an embodiment of the present application, the electrode 

includes a current collector and a coating on the current collector. The 

5 coating includes a single-sided coating, a double-sided coating, or a 

cornbination thereof. The single-sided coating is a coating formed by 

applying a slurry on one surface of the current collector. The double-sided 

coating is a coating formed by applying a slurry on two surfaces of the 

cmTent collector. The electrode with the singk-sided coating has an 

10 electrode compaction density D 1, and the electrode with the double-sided 

coating has an electrode compaction density D2, wherein D 1 and D2 meet 

the following relationship: about 0.8 s Dl/D2 s about 1.2. 

According to an embodiment of the present application, the electrode s 

include a cathode and an anode In some embodiments, when the electrode 

15 is an cathode, about 3.5 g/cm3 s D2 s about 4.3 g/crn3. In some other 

embodiments, when the electrode is an anode , about 1.2 g/cm3
:::: D2 ~~ 1.8 

g/cm3
. 

In the electrochemical device according to the embodirnents of the 

present application, when the electrolyte of the electrnchernical device 

20 comprises a compound comprising two cyano groups, a compound 

comprising three cyano groups, and propyl propionate, and the electrode 

compaction densities meet the above relationships, the electrode can have 

good electrical conductivity, the effects of the cathode and anode active 

materials are well exerted, which is important to controlling the expansion 

25 of electrochemical devices. Therefore, the electrochemical device according 

to the embodiments of the present application achieves high capacity density 

and has excellent cycle and storage performances. 

30 

In another embodiment, the present application provides an electronic 

device including the electrochemical device. 

Additional aspects and advantages of the embodiments of the present 

4 
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application will be partially described, illustrated or explained by way of 

examples in the description as follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described according to the appended drawings in 

5 which: 

The drawings needed for describing the embodiments of the present 

application or the prior art will be briefly described below to facilitate the 

description of the embodiments of the present application. Obviously, the 

drawings in the following description are only a portion of the embodiments 

10 of the present application. For those skilled in the art, the drawings of other 

embodiments can be obtained according to the structures illustrated in the 

drawings without creative efforts. 

Fig. 1 A shows the DC internal resistances of fresh batteries of Examples 

S 1-1 and S 1-2 of the present application and Comparative Example D 1-1 at 

15 different charge states (10<';{; SOC, 20% SOC, and 70% SOC). 

Fig. 1 B shows the DC internal resistances of batteries of Examples S 1-

1 and S l -2 of the present application and Comparative Example D 1-1 at 

different charge states ( 101;,6 SOC, 20% SOC, and 70% SOC) after 200 

cycles of charge and discharge. 

20 Fig. 1 C shows the DC internal resistances of batteries of Examples S l-

and S1-2 of the present application and Comparative Example Dl-1 at 

different charge states ( 10% SOC, 20% SOC, and 70% SOC) after 400 

cycles of charge and discharge. 

Fig. 2 is a view schematically shovving the structure of an electrode A 

25 with a single-sided coating of the present application. 

Fig. 3 is a view schematically showing the structure of an electrode B 

with a double--sided coating of the present application. 

Fig. 4 is a view schematically showing the structure of an electrode C 

5 
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with a single-sided coating and a double-sided coating of the present 

application. 

DETAILED DESCRIPTION 

Embodiments of the present application will be described in detail 

5 below. Throughout the specification of the present application, the same 

or similar components and components having the same or similar functions 

are denoted by similar reference numerals. The embodirnents described 

herein with respect to the figures are explanatory, and illustrative, and are 

provided to facilitate the basic understanding of the application. The 

10 embodiments of the present application should not be interpreted as 

limitations to the present application. Unless otherwise expressly 

indicated, the following terms used herein have the meanings indicated 

below. 

As used herein, the tenn "about" is used to describe and depict minor 

15 variations. \\Then used in connection with an event or circumstance, the 

term may refer to an example in which the event or circumstance occurs 

precisely, and an example in which the event or circumstance occurs 

approximately. For example, when used in connection with a value, the 

term may refer to a range of variation less than or equal to ±10% of the stated 

20 value, such as less than or equal to ±5%, less than or equal to ±4%, less than 

or equal to ±3%, less than or equal to ±2%, less than or equal to ±1 %, less 

than or equal to ±0.5%, less than or equal to ±0.1 %, or less than or equal to 

±CLOS%. In addition, arnounts, ratios, and other values are sornetimes 

presented in a range format in this application. It is to be understood that 

25 such a range format is provided for convenience and simplicity, and should 

be understood flexibly to include not only the numerical values that are 

explicitly defined in the range, hut also all the individual values or sub­

ranges that are included in the range, as if each value and sub-range are 

explicitly specified. 

30 As used herein, "hydrocarhyl" covers alkyl, alkenyl, and alkynyl 

groups. For example, the hydrocarbyl may be a straight--chain hydrocarbon 

6 
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strncture having l to 20 cmbon atoms. The hydrocarbon group also may 

be a branched or cyclic hydrocarbon structure having 3 to 20 carbon atoms. 

\Vhen a hydrocarbon group having a specific number of carbon atoms is 

defined, it may cover all geometric isomers having the carbon number. The 

5 hydrocarbon group herein may also be a hydrocarbon group having 1 to 15 

carbon atoms, a hydrocarbon group having l to 10 carbon atoms, a 

hydrocarbon group having 1 to 5 carbon atoms, a hydrocarbon group having 

5 to 20 carbon atoms, a hydrocarbon group having 5 to 15 carbon atoms or 

a hydrocarbon group having 5 to 10 carbon atoms. Additionally, the 

JO hydrocarbon group may be optionally substituted. For example, the 

hydrocarbon group may be substituted by halo including fluorine, chlorine, 

bromine, and iodine, an alkyl group, an aryl group or a heteroaryl group. 

As used herein, the "alkyl group" may be a linem saturated hydrocarbon 

structure having 1 to 20 carbon atoms. The alkyl group also may be a 

15 branched or cyclic hydrocarbon strncture having 3 to 20 carbon atoms. For 

example, the alkyl group may be an alkyl group having 1-20 carbon atorns, 

an alkyl group having 1-10 carbon atoms, an alkyl group having 1-5 carbon 

atoms, an alkyl group having 5--20 carbon atoms, an alkyl group having 5--

15 carbon atoms, or alkyl group having 5--10 carbon atoms. When an alkyl 

20 group having a specific number of carbon atoms is defined, it may cover all 

geometric isomers having the carbon number. Therefore, for example, 

"butyl" means n-butyl, sec-butyl, isobutyl, tert-butyl and cyclobutyl; and 

"propyl" includes n-propyl, isopropyl and cydopropyl. Examples of the 

alkyl group include, but are not limited to, methyl, ethyl, n-propyl, isopropyl, 

25 cyclopropyl, n-hutyl, isohutyl, sec-butyl, tert-hutyl, cyciobutyl, n-pentyl, 

isoamyl, neopentyl, cyclopentyl, methyicyclopentyl, ethykyclopentyl, n­

hexyl, isohexyl, cyclohexyl, n-heptyl, octyl, cydopropyl, cyclobutyL 

norbornanyl and so on. Additionally, the alkyl group may be optionally 

substituted. 

30 As used herein, the term "alkylene group" means a linear or branched 

divalent saturated hydrocarbon group. For example, the alkylene group 

may be an alkylene group having 1-20 cmbon atoms, an alkylene group 

7 
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having 1-15 cmbon atoms, an alky Jene group having 1-10 carbon atoms, an 

alkylene group having 1--5 carbon atoms, an alkylene group having 5--20 

carbon atoms, an alkylene group having 5-15 carbon atoms, or alkylene 

group having 5-10 carbon atoms. Representative alkylene group includes 

5 (fr1r example) methylene, ethane-1,2-diy l (" ethy Jene''), propane-1,2-diy l, 

propane-1,3-diyl, butane-1,4-diyl, pentane-1,5-diyl and the like. 

Additionally, the alkylene group may be optionally substituted. 

As used herein, the term "alkenylene group" covers both linear and 

branched alkenylene groups. \Vhen an alkenylene group having a specific 

10 number of carbon atoms is defined, it may cover all geometric isomers 

having the carbon number. For example, the alkenylene group rnay be an 

alkenylene group having 2-20 carbon atoms, an alkenylene group having 2-

15 carbon atoms, an alkenylene group having 2-10 carbon atoms, an 

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

15 20 carbon atoms, an alkenylene group having 5-15 carbon atoms, or 

alkeny lene group having 5-10 carbon atoms. Representative alkenylene 

group includes (for example) ethenylene, propenylene, butenylene and the 

like. Additionally, the alkenylene group may be optionally substituted. 

As used herein, the term "aryl" encompasses both monocyclic and 

20 polycyclic systems. A polycyclic ring may have two or more rings in 

which two carbons are shared by two adjacent rings (where the rings are 

"fused"), in which at least one of the rings is arornatic and other rings may 

be for example, a cycloalkyl group, a cycloalkenyl group, an aryl group, a 

heterocyclyl group and/or a heteroaryl group. For example, the aryl group 

25 may be a C6-Cso aryl group, a C,-C4o aryl group, a C,-C:,o aryl group, a C6-

C20 aryl group, or a C,-C10 aryl group. Representative aryl group includes 

(for example) phenyl, rnethylphenyl, propylphenyl, isopropylphenyl, benzyl 

and naphthalen-1-yl, naphthalen-2-yl and the like. Additionally, the aryl 

group may he optionally substituted. 

30 As used herein, the term "heternaryl group" covers a monocyclic 

heteroaromatic group which may include one to three heteroatoms, for 

example, pyrrole, foran, thiophene, imidazole, oxazole, thiazole, triazole, 

8 
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pyrazole, pyridine, pyrazine, pyrirnidine, and the like, The term heteromyl 

group also includes a polycyclic heteroaromatic system having two or more 

rings in which two atoms are shared by two adjacent rings (where the ring is 

''fused"), in which at least one of the rings is a heteroaryl group, and other 

5 rings may be a cycioalkyl group, a cydoalkenyl group, an aryl group, a 

heterocyclyl group and/or a heteroaryl group. The heteroatom in the 

heteroaryl group may be for example 0, S, N, Se, and so on. For example, 

the heteroaryl group may he a C2-·Cso heteroaryl group, a C2--C10 heteroaryl 

group, a C2-C.,o heteroaryl group, a C2-C20 heteroaryl group, or a C2-C10 

JO heteroaryl group. Additionally, the aryl group may he optionally 

substituted. 

When the above substituents are substituted, the suhstituent is selected 

from the group consisting of halogen, an alkyl group, a cycloalkyl group, an 

alkenyl group, an aryl group, and a heteroaryl group. 

15 As used herein, the content of each component is obtained based on the 

total weight of the electrolyte. 

L Electrolyte 

An embodiment of the present application provides an electrolyte, 

,vhich comprises an electrolyte and a solvent in which the electrolyte is 

20 dissolved. It is one of the main characteristics of the electrolyte of the 

present application that the electrolyte comprises a dinitrile compound, a 

trinitrile compound, and propyl propionate, wherein, based on the total 

weight of the electrolyte, the weight percentage of the is X and the weight 

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

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

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

about OJ ::; (X/Y) :S: about 8 , , .(2). 

In sorne embodiments, X and Y meet about 2 wt'/(;::; (X+ Y) ~~- about 8 

wt% and about 0.1 :S (X/Y) :S about 6 simultaneously. In some 

9 
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embodiments, X and Y rneet about 3 wt%; ::; (X+ Y) ::; 6 wt%; and about 0.2 

:S (XiY) :S about 5 simultaneously. In some embodiments, X and Y meet 

about 4 wt% :S (X+Y) ~~ about 5 wt% and about 0.3 :S (XiY) ~~ about 4 

simultaneously. In some embodiments, X and Y meet about 2 ,vt% ,, 

5 (X+ Y) ::; about 5 wt% and about CU ::; (X/Y) ::; about 1 simultaneously. 

10 

In some embodiments, based on the total weight of the electrolyte, the 

weight percentage of the trinitrile compound is Y and the weight percentage 

of the propyl propionate is Z, and Y and Z meet the condition represented by 

Formula (3): 

about 0.0 l :S (Y/Z) :S about 0.3 ... (3). 

In some embodiments, Y and Z meet about 0.0 l :S (YiZ) :S about 0.2. In 

some embodiments, Y and Z meet about 0.02 ~~ (Y/Z) ~~ about 0.1. 

In some embodiments, the weight percentage of the dinitri le compound 

is about 0.01-10 ,vt%. In some embodiments, the ,veight percentage of the 

15 dinitrile compound is not less than about 0.01 wt<;{;, not less than about 0.1 

wt%, not less than about 0.3 wt%, or not less than about 0.5 wt%. In some 

embodiments, the weight percentage of the dinitrile compound is not greater 

than about 10 wt<fo, not greater than about 8 wt%, or not greater than about 

6wt%. 

20 In some embodiments, the ,veight percentage of the trinitrile compound 

is about 0.01-10 wt%. In some ernbodirnents, the weight percentage of the 

trinitrile compound is not less than about 0.01 ·wt%, not less than about 0. 1 

wt%, not less than about 0.3 wt%, or not less than about 0.5 wt%. In some 

embodiments, the weight percentage of the trinitrile compound is not greater 

25 than about 10 wt%, not greater than about 8 wt%, not greater than about 5 

wt%, not greater than about 4 wt%, or not greater than about 3 wt%. 

In sorne embodiments, the weight percentage of the propyl propionate 

is about 5-50wt%. In some embodiments, the weight percentage (Z) of the 

prnpyl propionate is about 5--40 wt%, about l0--40 wt%;, about W--30 wt%,, 

30 about 20-50 wt%, about 20-40 ,vt%, about 20-30 wt'½;, or about 25-30 wt%. 

10 
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Co.mpmmd comprising two cyano groups (Dinitrile compound) 

In some embodiments, the dinitrile compound according to the present 

application includes a compound of Formula [ 4] or [5]: 

[4], 

or a combination thereof, 

·wherein in Formula [4] or [5], R1, R2, R3 and R+ are each independently 

an alkylene having 1-20 carbon atoms, for example, an alkylene group 

having 1--15 carbon atoms, an alkylene group having 1--10 carbon atoms, an 

iO alkylene group having 1-5 carbon atoms, an alkylene group having 5-10 

carbon atoms, an alkylene group having 5-20 carbon atoms, an alkylene 

group having 5-15 carbon atoms, an alkenylene group having 2-20 carbon 

atoms, an alkenylene group having 2--15 carbon atoms, an alkenylene group 

having 2--10 carbon atoms, an alkenylene group having 2--5 carbon atoms, an 

15 alkenylene group having 5-20 carbon atoms, an alkenylene group having 5-

15 carbon atoms, or an alkenylene group having 5-10 carbon atoms, and n is 

an integer from 0 to 5. 

20 

In some embodiments, the dinitrile compound according to the present 

application is a compound of Formula [4] or [5]. 

In some embodiments, the dinitrile compound of the present application 

includes, hut is not limited to, hutanedinitrile, glutaronitrile, adiponitrile, 

1,5-dicyanopentane, 1,6-dicyanohexane, 1, 7-dicyanoheptane, 1,8-

dicyanooctane, 1,9-dicyanononane, 1,10-dicyanodecane, 1,12-

dicyanododecane, tetramethy lbutanedinitrile, 2-methylglutaronitrile, 2,4-

25 dimethylglutaronitrile, 2,2,4,4--tetramethylglutaronitrile, 1 ,4--

dicyanopentane, 2,6-dicyanoheptane, 2,7-dicyanooctane, 2,8-

dicyanononane, 1,6-dicyanodecane, 1,2-dicyanobenzene, 1,3-

dicyanobenz.ene, 1,4-dicyanohenzene, 3,5-dioxa-pirnelonitrile, 1,4-

bis( cyanoethoxy)butane, ethylene glycol bis(2-cyanoethyl)ether, diethylene 

11 
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glycol his(2-cyanoethyl)ether, triethylene glycol his(2-cyanoethyl)ether, 

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

hexaoxaeicosanoic dinitrile, 1,3-bis(2-cyanoethoxy)propane, l,4-his(2-

cyanoethoxy)butane, 1,5-bis(2-cyanoethoxy)pentane, ethylene glycol his( 4-

5 cyanobutyl)ether, 1,4-dicyano-2-butene, 1,4-dicyano-2-rnethyl-2-butene, 

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

dicyano-2,3-diethyl-2-hutene, 1,6-dicyano-3-hexene, l,6-dicyano-2-

methyl--3--hexene, or 1,6--dicyano--2 .. methyl--5-methyI.-3-hexene. The dinitrile 

compounds may be used alone or in combination of two or more thereof. 

10 

15 

Compound comprising three cyano groups (Trinitrile compound) 

In some embodiments, the trinitrile compound according to the present 

application includes a compound of Formula [6] or [7]: 

CN-(Cl-b)x-CH { (Cfh)rCN }-(O-b)z-CN [6], 

or a combination thereof, 

wherein in Formula [6], x, y, and z represents an integer from Oto 5 and 

x, y, and z are not 0 at the same time; and 

in Formula [7], Rs may be hydrogen or an alkyl group having 1-20 

carbon atoms, for example, an alkyl group having 1-10 carbon atoms, an 

20 alkyl group having l--5 carbon atoms, an alkyl group having 5-20 carbon 

atoms, an alkyl group having 5--15 carbon atoms, or an alkyl group having 

5-10 carbon atoms; R6, R7, and Rs each independently may be an alkylene 

group having 1-20 carbon atorns, for example, an alkylene group having 1-

15 carbon atoms, an alkylene group having 1-10 carbon atoms, an alkylene 

25 group having 1 --5 carbon atoms, an alkylene group having 5--20 carbon 

12 
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atoms, an alkylene group having 5-15 carbon atoms, or an alky lene group 

having 5--10 carbon atoms; and X1, Xs and X6 each independently may be -

R9--CN, wherein R9 may be an alkylene group having 1--20 carbon atoms, for 

example, an alkyiene group having 1-15 carbon atoms, an alkylene group 

5 having 1-10 carbon atorns, an alkylene group having 1-5 carbon atorns, an 

alkylene group having 5-20 carbon atoms, an alkylene group having 5-15 

carbon atoms, or an alkylene group having 5-10 carbon atoms. 

In some embodiments, the trinitrile compound according to the present 

application is a compound of Formula [6] or [7]. 

10 In some embodiments, the trinitrile compound of the present application 

15 

includes, but is not limited to, 1,3,5-pentanetricarbonitrile , 1,2,3-

propanetrinitrile, 1,3,6-hexanetricarbonitrile , 1,2,6-hexanetricarbonitrile, 

l,2,3-tris(2-cyanoethoxy)propane, l ,2,4-tris(2-cyanoethoxy)butane, 1, 1, 1-

tris( cy anoethox yme thy lene )ethane 

tris( cyanoethoxymethylene)propane, 

l,1,1-

3--methyl--1,3 ,5-

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

tris( cyanoethoxy )hexane, or 1,2,5-tris( cyanoethoxy )pentane. The trinitrile 

compounds may be used alone or in combination of two or more thereof. 

Fluoroether compound 

20 rn some embodiments, the fluoroether compound of the present 

25 

application includes at least one of the compounds of Formula [8], Formula 

[9], Formula [10], or Fom1ula [11]: 

Rfl---O --- Rf2 [8]; 

Rfl---O --- R [9]; 

Rfl---O ---(R' ---O)rr--- Rf2 [10]; and 

Rfl---O ---(R' ---O)rr--- R [ 11], 

where in Formulae [8], [9], [10], and [11], Rfl and Rf2 are each 

independently a linear or branched C1 to C12 fluoroalkyl group at least one 

13 
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hydrogen atorn of which is replaced with fluorine, 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. 

In some embodiments, the fluoroether compound of the present 

5 application is a compound of Formula [8], Formula [9], Formula [10], or 

Fornmla [11]. 

rn some ernbodirnents, Rfl or Rf2 is each independently a tluoroalkyl 

group selected from the group consisting of HCh-, Ch-, HCF£F2-, 

CH3CF2-, CF3CH2-, CF3CF2-, (CF3)£H-, HCF2CF2CH2-, CF3CH2Cfo-, 

10 HCF2CF2CF2CH2--, HCF2CF2CF2CF2CH2-, CFJCF2CH2--, Cf3CFHCF2CH2-, 

HCF2CF(CF,)CTh-, and CF,ChCl-bCl-b-. 

The t1uoroether can form a better protective film with the trinitrile 

compound, thereby further improving the DC internal resistance and the 

storage perfonnance of the battery. 

15 In sorne embodiments, the fluoroether of the present application 

includes, hut is not limited to: 

HCF2CF2CH2OCF2CF2H(FEPE), (CF3)2CFCF(CF2CF3)(OCH3) 

(TMMP), CF3CHFCF2CH(CH3)OCF2CHFCF_,(TPTP), 

HCF2CF2CH2OCF 2CF2CF2CF2H, HCF2CF2OCH2CF3, 

20 HCF2CF2OCI-hCH2OCF2CF:.:I-I, HCF2CF2OCl-hCl-bCl-bOCF2CF2H, 

HCF£F,CH;{)ChCF2CF2H, HCF,CF2OCH2CI-bOCF2CF2CF2H, 

HCF2CF2OCH2CH2CH2OCF2CF£F2H, CH3OCH2CH2OCH2CH2F, 

CH_,OCH2CfoOCH2Cf 3, 

CH3OCJ-bCH(CTb)OCH2CF3, 

CH_,OCH2CH(CH1)OCH2CH2F, 

FCH2CH2OCH2CH2OCH2CH2F, 

25 FCl-b.CI-bOCH2CH(CH3)OCl-bC:l-bF, CFi:Tb.O(CH2CH2OhCH2CF3 or 

CF3CH2OCH2CH(CH3)OCH2Cf3. The fluoroether may be used alone or 

in combination of tvvo or more thereoL 

The structural formulas of FEPE, TMMP, and TPTP are shovm below: 

14 
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2-tri fl uoro methy 1-3-
methoxyperfluoropenta 

ne, 

(TMMP) 

2--(trifluoro-2--fluoro-
3-difluoropropoxy )-3-
difluoro-4-fluoro-5-

trifluoropentane. 

(TPTP) 

In some embodiments, based on the total \Veight of the electrolyte, the 

content of the fluoroether is not less than about 0.01 wt%, not less than about 

0.1 wt%, or not less than about 0.5 wt%. In some embodiments, the content 

of the fluoroether is not greater than about 5wt%, not greater than about 4 

5 wt%, not greater than about 3wt%, or not greater than about 2 wt%. 

Cydk phosphonk anhydride co.mpmmd 

In some embodiments, the cyclic phosphonic anhydride according to the 

present application includes one or rnore of the compounds of Fonnula [12]: 

10 wherein in Formula [12], R10, R11, and R12 each independently may be 

hydrogen; each independently may be an alkyl group having 1--20 carbon 

atoms, for example, an alkyl group having 1-15 carbon atoms, an alkyl group 

having 1-10 carbon atorns, an alkyl group having 1-5 carbon atoms, an alkyl 

group having 5-20 carbon atoms, an alkyl group having 5-15 carbon atoms, 

15 and an alkyl group having 5-10 carbon atoms; and each independently may 

be an aryl group having 6--50 carbon atoms, for example, an aryl group 

having 6-30 carbon atoms, an aryl group having 6-26 carbon atoms, an aryl 

group having 6-20 carbon atoms, an aryl group having 10-50 carbon atorns, 

an aryl group having 10-30 carbon atoms, an aryl group having 10-26 carbon 

15 
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atoms, or an my] group having 10-20 carbon atoms, wherein Rw, Rn, and 

R12 may be different from or the same as each other, or any tvvo of them are 

the same. 

In some embodiments, the cyclic phosphonic anhydride compound of 

5 the present application includes, but is not limited to, compounds of 

following fonnulae, which may be used alone, or in combination of two or 

rnore thereof: 

10 

16 
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In sorne embodiments, based on the total weight of the electrolyte, the 

content of the cyclic phosphonic anhydride is not less than about 0.01 wt%) 

17 
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or not less than about OJ wt%;. rn some embodirnents, the content of the 

cyclic phosphonic anhydride is not less than about 0.3 wt% or not less than 

about 0.5 wt%. rn some embodiments, the content of the cyclic phosphonic 

anhydride is not greater than about 4 ,vt% or not greater than about 3wt<fo. 

Other additives 

The electrolyte of the present application may further comprises one or 

rnore selected from the group consisting of: a cyclic carbonate ester having 

a carbon-carbon double bond, a fluoro chain cmbonate ester, a fluorinated 

cyclic carbonate ester, or a compound having a sulfur-oxygen double bond. 

In some embodiments, the cyclic carbonate ester having a carbon­

carbon double bond useful in the present application includes, but is not 

limited to: vinylene carbonate, methyl vinylene carbonate, ethyl vinylene 

carbonate, 1,2-dimethyl vinylene carbonate, 1,2-diethyl vinylene carbonate, 

fluorovinylene carbonate, and tri11uoromethylvinylene carbonate; vinyl 

15 ethylene carbonate, 1-methyl-2-vinylethylene carbonate, 1-ethyl-2-

20 

vinylethylene carbonate, l--n--propyl--2--vinylethylene carbonate, 1-methyl--2-

vinylethylene carbonate, 1, 1-divinylethylene carbonate, and 1,2-

di vinylethy lene carbonate; and 1, l-dirnethyl-2-rnethylene ethylene 

carbonate, and l, 1-diethyl-2-rnethylene ethylene carbonate. The cyclic 

carbonate ester having a carbon-carbon double bond may he used alone or 

in combination of two or more thereof. 

In some embodiments, based on the total weight of the electrolyte, the 

content of the cyclic carbonate ester having a carbon-carbon double bond is 

not less than about ().01 wt%, not less than about 0.1 wt%, or not less than 

25 about 0.3 wt%. In some embodiments, the content of the cyclic carbonate 

ester having a carbon--carbon double bond is not less than about 0.5 wt%. In 

some embodiments, the content of the cyclic carbonate ester having a 

carbon-carbon double bond is not greater than about 5 wt%, not greater than 

about 3 wt%, or not greater than about 1 wt'/(). 

30 rn some ernbodirnents, the fluorinated chain carbonate ester according 

18 
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to the present application includes, but is not lirnited to: fluoromethrnetyl 

carbonate, difluoromethmethyl carbonate, trifluornmethmethyl carbonate, 

trifluoroethmethyl carbonate, or bis(trifluoroethyl) carbonate. The 

fluorinated chain carbonate ester may be used alone or in combination of 

5 two or rnore thereof. 

rn some embodiments, based on the total weight of the electrolyte, the 

content of the fluorinated chain carbonate ester is not less than about 

0.0hvt% or not less than about 0.1 wt%, In some embodiments, the content 

of the fluorinated chain carbonate ester is not less than about 0,3 wf?o. In 

10 some embodiments, the content of the fluorinated chain carbonate ester is 

not less than about 0.5 wt%, In some other embodiments, the content of the 

fluorinated chain carbonate ester is not greater than about 3 wt% or not 

greater than about 5 wt%. In some other embodiments, the content of the 

fluorinated chain carbonate ester is not greater than about 1 wt%. In some 

15 embodiments, the fluorinated cyclic carbonate ester according to the present 

application includes, hut is not Lirnited to, fluoroethylene carbonate, 4,4-

difluoroethylene carbonate, 4,5-difluornethylene carbonate, 4-fluoro-4-

methylethylene carbonate, 4,5--difluoro-4--methylethylene carbonate, 4-­

fluoro-.S--methylethylene carbonate, 4,4--difluoro-5--methylethylene 

20 carbonate, 4-(fluoromethyl )-ethylene carbonate, 4-( difluoromethyl )­

ethylene carbonate, 4-(trifluoromethyl)-ethylene carbonate, 4-

(fluoromethyl)-4-fluoroethylene carbonate, 4-(fluoromethyl)-5-

fluoroethylene carbonate, 4--fluoro--4,5--dimethylethylene carbonate, 4,5-

difluorn--4,5--dimethylethylene carbonate, and 4,4--difluoro-5,5-

25 dirnethylethylene carbonate. The fluorinated cyclic carbonate esters may be 

used alone or in combination of two or more thereof 

rn some embodiments, the content of the fluorinated cyclic carbonate 

ester is not less than about 0.1 \Vt% based on the total weight of the 

electrolyte. In some embodiments, the content of the fluoro cyclic carbonate 

30 ester is not less than about 0.5 wt<fo. In some embodiments, the content of 

the fluorinated cyclic carbonate ester is not less than about 2 wt%. In some 

embodiments, the content of the fluorinated cyclic carbonate ester is not less 

19 
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than about 4 wt%. rn some embodiments, the content of the fluorinated 

cyclic carbonate ester is not greater than about 15 wt%. In some 

embodiments, the content of the fluorinated cyclic carbonate ester is not 

greater than about 10 wt%. In some embodiments, the content of the 

5 fluorinated cyclic carbonate ester is not greater than about 8 wt%;. 

rn sorne embodiments, the compound having a sulfur-oxygen double 

bond according to the present application includes, but is not limited to: a 

cyclic sulfate ester, a chain sulfate ester, a chain sulfonate ester, a cyclic 

sulfonate ester, a chain sulfite ester, a cyclic sulfite ester, a chain sulfone, a 

10 cyclic sulfones, and so on. The compound having a sulfur-oxygen double 

bond may be used alone or in combination of two or more thereof 

In sorne embodiments, based on the total weight of the electrolyte, the 

content of the compound having a sulfur-oxygen double bond is not less than 

about 0.01 wt%,. In some embodiments, the content of the compound having 

15 a sulfur-oxygen double bond is not less than about 0.1 wf?o. In some 

embodiments, the content of the compound having a sulfur-oxygen double 

bond is not less than about 0.3 wt%. In some embodiments, the content of 

the compound having a sulfur-oxygen double bond is not less than about 0.5 

\Vt%. In some other embodiments, the content of the compound having a 

20 sulfur--oxygen double bond is not greater than about 5 wt%. In some 

embodiments, the content of the compound having a sulfur-oxygen double 

bond is not greater than about 4 wt%. In some embodiments, the content of 

the compound having a sulfur-oxygen double bond is not greater than about 

3 wt%. 

25 In some embodiments, the cyclic sulfate ester according to the present 

application includes, but is not limited to: 1,2-ethylene glycol sulfate, 1,2-

propylene glycol sulfate, 1,3-propylene glycol sulfate, 1,2-butylene glycol 

sulfate, 1,3-butylene glycol sulfate, 1,4-butylene glycol sulfate, 1,2-

pentylene glycol sulfate, 1,3-pentylene glycol sulfate, l ,4-pentylene glycol 

30 sulfate, and 1,5--pentylene glycol sulfate, The cyclic sulfate ester may be used 

alone or in combination of two or more thereof. 

20 
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In some embodirnents, the chain sulfate ester according to the present 

application includes, hut is not limited to: a dialkyl sulfate such as dimethyl 

sulfate, methyl ethyl sulfate, and diethyl sulfate. The chain sulfate ester may 

be used alone or in combination of two or more thereof 

5 In some embodiments, the chain sulfonate ester according to the present 

application includes, but is not limited to: methyl fluorosulfrmate, ethyl 

fluorosulfrmate, methyl rnethanesulfonate, ethyl rnethanesuifonate, butyl 

dimesylate, methyl 2-(methylsulfonyloxy)propionate, ethyl 2-

(methyisulfonyloxy)propionate, methyl methylsulfonyloxyacetate, ethyl 

10 methylsulfonyloxyacetate, phenyl methylsuifonate, and pentafluorophenyl 

methylsulJonate. The chain sulfonate ester may be used alone or in 

combination of two or more thereof. 

In some embodiments, the cyclic sulfonate ester according to the present 

application includes, hut is not limited to: l,3-propanesultone, l-fluoro-1,3-

15 prnpanesultone, 2--fluoro-· l ,3-vropanesuitone, 3 .. fluorn--1,3--propanesultone, 

1-methyl-1,3-propanesultone, 2-methyl-1,3-propanesultone, 3-methyl-1, 3-

propanesultone, l-propene-1,3-sultone, 2-propene-1,3-sultone, 1-fluoro-1-

propene- l ,3-sultone, 2-fluoro-1-propene-1,3-sultone, 3-fluoro-l-propene-

1,3-sultone, l-fluoro-2-propene- l ,3-sultone, 2-fluoro-2-propene-1,3-

20 sultone, 3-fluoro--2-prnpene--l ,3•-sultone, 1-·methyl-1--propene-1,3-sultone, 2-­

methyl-l-propene-1,3-sultone, 3-methyl-1-propene-1,3-sultone, 1-methyl-

2-propene-l,3-sultone, 2-methyi-2-propene-1,3-sultone, 3-rnethyl-2-

propene-1,3-sultone, l ,4-butane sultone, 1,5-pentane sultone, methylene 

methanedisulfonate, and ethylene methanedisulfonate. The cyclic sulfonate 

25 ester may be used alone or in combination of t,vo or more thereof 

In some embodiments, the chain sulfite ester according to the present 

application includes, hut is not limited to: dimethyl sulfite, methyl ethyl 

sulfite, and diethyl sulfite. The chain sulfite ester rnay be used alone or in 

combination of tvvo or more thereof. 

30 In some embodiments, the cyclic sulfite ester according to the present 

application includes, but is not limited to: 1,2-ethylene glycol sulfite, 1,2--

21 
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propylene glycol sulfite, 1,3-propylene glycol sulfite, 1,2-hutylene glycol 

sulfite, 1,3-butylene glycol sulfite, 1,4--butylene glycol sulfite, 1,2--pentylene 

glycol sulfite, 1,3-pentylene glycol sulfite, 1,4-pentylene glycol sulfite, and 

1,5-pentylene glycol sulfite. The cyclic sulfite ester may be used alone or in 

5 cornbination of two or more thereof. 

rn some embodiments, the chain sulfone ester according to the present 

application includes, but is not limited to: a dialkyl sulfone compound such 

as dimethyl sulfone, and diethyl sulfone. 

In some embodiments, the cyclic sulfone according to the present 

10 application includes, but is not limited to: sulfolane, methyl sulfolane, 4,5-­

dimethyl sulfolane, and sulfolene. The cyclic sulfone may be used alone or 

in cornbination of two or more thereof. 

Electrolyte 

The electrolyte used in the electrolyte according to the embodiments of 

15 the present application may be an electrolyte known in the prior art, 

including, but not limited to: an inorganic lithium salt, for example LiCl04, 

LiAsF6, LiPF6, LiBF4, LiSbF6, LiS03F, and LiN(FS02)2; a fluorine--

containing organic lithium salt, for example 

LiN(FS02)(CF,SC}d, LiN(CF3S02):.:, LiN(C2FsSCh)2, cyclic lithium 1,3-

20 hexafluoropropane disulJonimide, cyclic lithium 1,2-tetratluoroethane 

disulfonimide, LiN(CF3S02)(C4f9S02), LiC(CF3S02)3, LiPL(Cf3)2, 

25 

containing a dicarboxyLic acid complex, for example, lithium 

bis( oxalato)borate, 

tris( oxalato )phosphate, 

lithium 

lithium 

difluoro( oxalato)borate, 

difl uorobis( oxalato )phosphate, 

lithium 

and 

lithiumtetrafluoro( oxalato )phosphate. In addition, the electrolyte may be 

used alone or in combination of two or more thereof. For example, in some 

embodirnents, the electrolyte includes a cornbination of LiPh, and LiBb. In 

30 some embodiments, the electrolyte includes a combination of an inorganic 

lithium salt such as LiPF6 or LiBF4 and a fluorine--containing organic lithium 
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salt such as LiChSCh, LiN(CF,SO2)2, or LiN(C2FsSO2)2. In some 

embodiments, the concentration of the electrolyte is in the range of about 

0.8-about 3 mol/L, for example, about 0.8-about 2.5 moi/L, about 0.8-about 

2 mol/L, about 1-about 2 mol/L, for example, 1 mol/L, 1.15 mol/L, 1.2 

5 rnol/L, 1.5 mol/L, 2 mol/L or 2.5 moi/L. 

10 

Solvent 

The solvent used in the electrolyte according to the embodiments of the 

present application may be any non-aqueous solvent known in the art as a 

solvent for an electrolyte. 

In some embodiments, the non-aqueous solvent useful in the present 

application includes, hut is not limited to: a cydic carbonate ester, a chain 

carbonate ester, a cyclic carboxylate ester, a chain carboxylate ester, a cydic 

ether, a chain ether, a phosphorus-containing organic solvent, a sulfor­

containing organic sol vent, an arornatic fluorine-containing solvent or any 

15 combination thereof. 

20 

In some embodiments, the cyclic carbonate ester according to the 

present application generally has 3-6 carbon atoms, and includes, but is not 

limited to: for example, ethylene carbonate, propylene carbonate, butylene 

carbonate, and other cydic carbonates. 

In some embodiments, the chain carbonate ester according to the present 

application includes, hut is not limited to: a chain carbonate ester such as 

dimethyl carbonate, ethyl methyl carbonate, diethyl carbonate, methyl n­

propyl carbonate, ethyl n-propyl carbonate, and di-n--propyl carbonate; and 

a fluorinated chain carbonate ester, for example, bis(fluoromethyi) 

25 carbonate, bis(ditluoromethyl) carbonate, bis(trifluorornethyl) carbonate, 

bis(2-fluoroethy l) carbonate, bis(2,2-dif1uoroethyl) carbonate, bis(2,2,2-

trifluoroethyl) carbonate, 2-fluoroethylmethyl carbonate, 2,2-

difluoroethylmethyl carbonate, and 2,2,2-trifluoroethylmethyl carbonate. 

In some embodiments, the cyclic carboxylate ester according to present 

30 application includes, but is not limited to: y-butyrolactone, y-valerolactone, 

23 
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and the like, and a cyclic carboxylate ester some hydrogen atoms of which 

are substituted with fluorine. 

In some embodiments, the chain carboxylate ester according to the 

present application includes, but is not limited to: methyl acetate, ethyl 

5 acetate, propyl acetate, isopropyl acetate, butyl acetate, sec-butyl acetate, 

isohutyl acetate, tert-butyl acetate, methyl propionate, ethyl propionate, 

propyl propionate, isopropyl propionate, methyl butyrate, ethyl butyrate, 

propyl butyrate, methyl isobutyrate, ethyl isobutyrate, methyl valerate, ethyl 

valerate, methyl pivalate and ethyl pivalate or the like, and a chain 

10 carhoxylate ester some hydrogen atoms of which are substituted with 

fluorine. The fluorinated chain carhoxylate ester includes, but is not Lirnited 

to: methyl trifluoroacetate, ethyl trifluoroacetate, propyl trifluoroacetate, 

butyl trifluoroacetate and 2,2,2-trifluoroethyl trifluoroacetate. 

In some embodiments, the cyclic ether according to the present 

15 application includes, but 1s not limited to: tetrahydrnfuran, 2-

methyltetrahydrofu.ran, 1,3-dioxolane, 2-methyl-1,3-dioxolane, 4-methyl-

1,3-dioxolane, 1,3-dioxane, 1,4-dioxane and dimethoxypropane. In some 

embodiments, the chain ether according to the present application includes, 

but is not limited to: dimethoxymethane, 1,1-dimethoxyethane, 1,2-

20 dimethoxyethane, diethoxymethane, 1,1 --diethoxyethane, 1,2--di 

ethoxyethane, ethoxymethoxymethane, 1, 1-ethoxymethoxyethane and 1,2-

ethoxymethoxyethane. 

In sorne embodiments, the phosphorus-containing organic solvent 

according to the present application includes, but is not limited to: trimethyl 

25 phosphate, triethyl phosphate, dimethyl ethyl phosphate, methyl diethyl 

phosphate, ethylene methyl phosphate, ethylene ethyl phosphate, triphenyl 

phosphate, trimethyl phosphite, triethyl phosphite, triphenyl phosphite, 

tris(2,2,2-trifluoroethyl) phosphate and tris(2,2,3,3,3-pentafluoropropyl) 

phosphate. 

30 In some embodiments, the sulfur-containing organic sol vent according 

to the present application includes, but is not limited to: sulfolane, 2--

24 
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methylsulJolane, 3-methylsulfolane, dimethyl sulfone, diethyl sulfone, ethyl 

methyl sulfone, methyl propyl :mlfone, dimethyl sulfoxide, methyl 

methanesulfonate, ethyl methanesulfrmate, methyl ethanesulfonate, ethyl 

ethanesulfonate, dimethyl sulfate, diethyl sulfate and dibutyl sulfate, as well 

5 as a sulfur-containing organic solvent some hydrogen atoms of which are 

substituted ·with fluorine, 

rn sorne embodiments, the aromatic fluorine-containing organic sol vent 

according to the present application includes, but is not limited to: 

fluorobenzene, difluorohenzene, trifluorohenzene, tetrafluorobenzene, 

10 pentafluorobenzene, hexafluorobenzene, and trifluoromethylbenzene. 

In some embodiments, the non-aqueous solvent of the present 

application may be used alone, or in combination of two or more thereof: 

H. Electrochemical device 

The electrochemical device of the present invention includes any device 

15 rn which an electrochemical reaction takes place, and specific examples 

include all kinds of primary batteries, secondary batteries, fuel cells, solar 

cells, or capacitors. In particular, the electrochemical device is a lithium 

secondary battery including a lithium metal secondary batte1y, a lithium ion 

secondary battery, a lithium polymer secondary battery or a lithium ion 

20 polymer secondary battery. In sorne ernbodiments, the electrochemical 

device of the present application is an electrochemical device having a 

cathode having a cathode active material capable of absorbing and releasing 

metal ions; an anode having a anode active material capable of absorbing 

and releasing metal ions, and characterized by comprising any of the 

25 electrolytes of the present application. 

The electrolyte used in the electrochemical device of the present 

application is any of the aforementioned electrolytes according to the present 

application. Moreover, the electrolyte used in the electrochemical device of 

30 the present application may include other electrolytes falling within the 

25 
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scope of present application. 

Anode 

The anode material used in the electrochemical device according to the 

embodiments of the present application can be prepared using materials, 

5 construction and manufacturing methods well known in the art. For example, 

the anode of the present application can be prepared using the technique 

described in US9812739B, the entire contents of which are inco111orated 

herein by reference. 

rn some embodirnents, the anode active material is any substance 

10 capable of electrochemically absorbing and releasing a metal ion such as 

lithium ion. In some embodiments, the anode active material includes a 

carbonaceous material, a si [icon-carbon material, an alloy material or a 

Lithium-containing metal cornposite oxide material, In some embodiments, 

the anode active material includes one or more of those described above, 

15 In some embodiments, the anode can be formed by adding a binder and 

a solvent to, and if necessary, adding a thickener, a conductive material, a 

filler, or the like the anode active material, to prepare a slmTy, coating the 

slurry to a current collector, drying, and then pressing. 

In some embodiments, when the anode includes an alloy-based material, 

20 a thin film layer (anode active material layer) as an anode active material can 

be fonned by vapor deposition, sputtering, or plating. 

rn sorne embodiments, when the anode includes lithium metaL an anode 

active material layer is formed from, for example, a conductive skeleton of 

twisted spherical shape and metal particles dispersed in the conductive 

25 skeleton, wherein the conductive skeleton of twisted spherical shape may 

have a porosity of about 5%; to about 85%, and a protective layer may be 

further disposed on the anode active material layer of lithium metal. 

Cathode 

The cathode material used in the electrochemical device of the present 

26 
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application can be prepared using materials, construction and manufacturing 

methods well known in the art. In some embodiments, the cathode of the 

present application can be prepared using the technique described in 

US9812739B, the entire contents of which are incorporated herein by 

5 reference. 

rn some embodiments, the cathode active material includes, but is not 

limited to: a sulfide, a phosphate salt compound and a Lithium-transition 

metal composite oxide. In some embodiments, the cathode active material 

includes a lithium--transition metal compound which has a structure capable 

10 of removing and intercalating lithium ions. In some embodiments, the 

composition of the lithium-transition metal cornpound can refer to the 

technical content described in US9812739B. 

In some embodiments, the cathode is prepared by forming a cathode 

material from a cathode active material layer including a lithium-transition 

15 metal compound powder and a binder on a cunent collector. 

In some embodiments, the cathode active material layer can generally 

be produced by: dry mixing a cathode material and a binder (and a 

conductive rnaterial and a thickener, if necessary) to fonn flakes, pressing 

the obtained flakes on a cathode current collector or dissolving or dispersing 

20 the material in a liquid medium to form a slurry, coating the shm-y on a 

cathode current collector, and drying. In some embodiments, the material of 

the cathode active material layer includes any material known in the art. In 

some embodiments, the cathode active material layer includes materials 

described in US9812739B. 

25 Electrode compaction density 

The electrochemical device of the present application comprises a 

cathode and an anode, a separator and an electrolyte. The electrode includes 

a current collector and a coating on the current collector. The coating 

includes a single-sided coating, a double-sided coating, or a combination 

30 thereof. The single-sided coating is a coating formed by applying a shm-y on 

27 
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one surface of the current collector. The double-sided coating is a coating 

formed by applying a slurry on two opposite surfaces of the current collector. 

In some embodiments, as shown in Fig. 2, an electrode A includes a 

current collector l and a coating 2 on the cunent collector 1. As shown in 

5 Fig. 2, the coating 2 is only present on one surface of the current collector, 

and such coating is a single-sided coating. 

rn some ernbodiments, as shown in Fig. 3, an electrode B includes a 

current collector 1 and a coating 2 on the current collector. As shown in Fig. 

3, the coating 2 is present on two opposite surfaces of the current collector, 

10 and such coating is a double--sided coating. 

In some embodiments, as shown by an electrode C in Fig. 4, one 

surface of a portion of a current collector 1 is coated with a slurry to form a 

coating 2 and the two opposite surfaces of the other portion of the current 

collector 1 are coated with a slurry to form a coating 2. Such coating includes 

15 both a single-sided coating and a double-sided coating. 

In a wound electrochemical device, the cathode and the cathode are 

usually each formed by winding an elongated electrode, so that both a single­

sided coating and a double-sided coating are present on the elongated 

electrode. rn a laminated electrochemical device, the cathode and the anode 

20 are usually fonned by laminating-shaped electrodes, and there is only a 

single-sided coating or a double-sided coating on the same electrode. In an 

electrochemical device in which the wound and laminated electrode s are 

assembled in combination, the cathode and anode generally comprise an 

elongated electrode having both a single-sided coating and a double-sided 

25 coating, and a -shaped electrode having only a single-sided coating or a 

double--sided coating. 

The electrode has an electrode compaction density. The electrode 

compaction density is obtained by: measuring the thickness of an electrode 

using a precise measurement tool, such as a ten-thousandths micrometer; 

30 then taking the electrode of a certain area and accurately measuring the 
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area and weight; and calculating the electrode compaction density by a 

formula below: 

Electrode compaction density = (Weight of electrode -· Weight of 

current collector)/ Area of electrode /(Thickness of electrode - Thickness of 

5 current collector) 

A lower compaction density makes the porosity higher, making some of 

the particles in an insulating state, and unable to participate in charge and 

discharge, thereby resulting in a low specific discharge capacity, thus 

affecting the performance of the electrochemical device. A too high 

10 compaction density may cause difficulty in infiltrahility of the electrolyte 

and decrease in solution retention, such that the cycle and rate performances 

cannot be guaranteed. Properly controlling the electrodecompaction density 

of the single-sided and double-sided coating is important to obtain 

electrochemical devices ·with high capacity density, and excellent cycle and 

15 storage performances. 

In some embodiments, the electrode with a single-sided coating has an 

electrode compaction density D1, and an electrode with a double-sided 

coating has an electrode cornpaction density D2, and D 1 and D2 meet the 

relationship: about 0.8 ::; D 1 /D2 ::; about 1.2, under this circumstance, the 

20 effects of the cathode and anode active materials are ·well exerted, so that the 

electrode can obtain good electrical conductivity, which is also important to 

control the expansion of electrochemical devices. Therefore, the obtained 

electrochemical device has high capacity density and excel lent cycle and 

storage performances. 

25 In some embodiments, Dl and D2 meet the relationship: about 0.9 ~ 

30 

Dl/D2 :S about LL Under this circumstance, the performance of the 

electrochemical device can he fmther improved. 

In some embodiments, Dl and D2 meet the relationship: about 0.9 ~ 

D 1 /D2 ~~ about 1 .1. 

In some embodiments, D1 and D2 meet the relationship: about 0.95 :S 
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D l/D2 :S: about LOS, Under this circumstance, the distributions of pores and 

pore sizes in the single-sided coating and the double-sided coating are more 

uniform, the distributions of the conductive agent and the binder are more 

uniform, the contact resistance and charge exchange resistance of the 

5 electrode are lowered, and the active area capable of participating in the 

reaction is increased, thereby significantly improving the electrochemical 

performance of the material and further improving the performances of the 

electrochemical device. 

In some embodiments, the electrode may be a cathode or an anode. 

10 When the electrode is a cathode, about 3.5 g/cm3 :S D2 :S about 4.3 g/cm3
. 

When D2 is within this range, the cathode can have good electrical 

conductivity, and the effect of the cathode active material can be well 

exerted, When the electrode is an anode, about L2 g/cm3 :S D2 :S about 1.8 

g/cm3 , When D2 is within this range, the anode can have a higher breaking 

15 strength, thereby preventing the electrode particles from falling off during 

the cycle. 

Separator 

rn some embodiments, the electrochemical device of the present 

application is provided with a separator between the positive electrode and 

20 the negative electrode to prevent short circuit. The material and shape of the 

separator used in the electrochemical device of the present application are 

not particularly limited, and may be any of the techniques disclosed in the 

prior mt rn some embodiments, the separator includes a polymer or an 

inorganic substance or the like formed from a material \Vhich is stable to the 

25 electrolyte of the present application. 

For example, the separator may include a substrate layer and a surface 

treatment layer. The substrate layer is a non-woven fabric, film, or composite 

film having a porous structure, and the material of the substrate layer is at 

least one selected from polyethylene, polypropylene, polyethylene 

30 terephthalate, and polyimide. Particularly, a porous polypropylene film, a 

porous polyethylene film, a polypropylene nonwoven fabric, a polyethylene 

30 
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nonwoven fabric, or a porous polypropylene-polyethylene-polypropylene 

composite film may be used. 

At least one surface of the substrate layer is provided with a surface 

treatment layer, which may be a polymer layer or an inorganic layer, or a 

5 layer formed by mixing a polymer and an inorganic substance. 

The inorganic layer comprises inorganic particles and a binder. The 

inorganic particles are one or more selected from alumina, silica, magnesia, 

titanium oxide, hafnium dioxide, tin oxide, cerium dioxide, nickel oxide, 

zinc oxide, calcium oxide, zirconia, yttria, silicon carbide, boehmite, 

10 aluminum hydroxide, magnesium hydroxide, calcium hydroxide and barium 

sulfate. The binder is one or more selected from polyvinylidene fluoride, a 

copolymer of vinyLidene fluoride-hexafluoropropylene, a polyamide, 

polyacrylonitrile, a polyacrylate ester, polyacrylic acid, a polyacrylate salt, 

polyvinylpyrrolidone, polyvinyl ether, polymethyl methacrylate, 

15 polytetrafluoroethylene, and polyhexafluoropropylene. The polymer layer 

contains a polymer, and the material of the polymer includes at least one of 

a polyamide, polyacrylonitrile, a polyacrylate ester, polyacrylic acid, a 

polyacrylate salt, polyvinylpyrrolidone, polyvinyl ether, polyvinylidene 

fluoride or poly(vinylidene fluoride-hexafluoropropylene). 

20 HI. Apr1Hcation 

At a high voltage, the oxidizability of the cathode material is increased, 

and the stability is lowered, which makes the electrolyte easily decompose 

on the surface of the positive electrode or results in deterioration of the 

materials of the electrochemical device, so that the capacity of the 

25 electrochemical device is decreased. Prior to the present application, the 

primary solution is to add a film--forming additive to the electrolyte. 

However, doing so will cause an increase in the DC internal resistance of the 

battery, thereby resulting in a decrease in the cycle performance and a 

decrease in the capacity retention rate. 

30 The electrolyte according to the embodiments of the present application 
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can be used to inhibit the increase in DC internal resistance of an 

electrochemical device, and thus applicable to an electronic device 

comprising the electrochemical device. 

The use of the electrochemical device according to the present 

5 application is not particularly limited, and can be used in various known 

applications, such as notebook computers, pen-input computers, mobile 

cornputers, e-book players, portable phones, portable fax machines, portable 

copiers, portable printers, head-mounted stereo headphones, video recorders, 

LCD TVs, portable cleaners, portable CD players, Mini discs, transceivers, 

10 electronic notebooks, calculators, memory cards, portable recorders, radios, 

backup power sources, motors, vehicles, motorcycles, motorbicycle, 

bicycles, lighting apparatus, toys, game consoles, clocks, electric tools, 

flashing light, cameras, large batteries for household use, or lithium ion 

capacitors. 

15 

20 

Examples 

Hereinafter, the present application will he specifically described by 

,vay of examples and comparative examples; however, the present 

application is not lirnited thereto as long as they do not deviate from the spirit 

of the present application. 

l. Preparation of lithiu.m-ion battery 

(1) Preparation of an anode 

Graphite, conductive carbon black (Super-P), styrene-butadiene rnbber, 

and sodium carboxymethyl cellulose (CMC) were mixed at a weight ratio of 

about 95: 2:2: 1 in deionized water as a solvent, and stiITed uniformly, to 

25 obtain an anode slurry. The slurry was coated on a copper foil having a 

thickness of about 12 wn, dried, cold pressed, and cut, and then a tab was 

welded, to obtain an anode. 

(2) Preparation of a cathode 

Lithium cobalt oxide (LiCo02), conductive carbon black (Super-P), and 
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polyvinylidene fluoride (PVDF) were mixed at a weight ratio of about 95: 

2:3 in N--methylpyrrolidone as a solvent, and stirred uniformly, to obtain a 

cathode slurry. The slurry was coated on an aluminum foil having a thickness 

of about 12 µ.rn, dried, cold pressed, and cut, and then a tab was welded, to 

5 obtain a cathode. 

(3) Preparation of an electrolyte: 

Under a dry argon atmosphere, EC, PC, and DEC (at a weight ratio of 

about 1:1:1) were mixed, and then LiPF6 was added and rnixed uniformly, 

to form a basic electrolyte, in which the concentration of LiPF6 is 1.15 mol/L. 

10 Different amounts of substances shown in Tables 1--1 to 9 were added to the 

basic electrolyte to obtain the electrolytes of different examples and 

comparative examples, wherein the contents of each substance in the 

electrolyte described below ·were obtained based on the total ·weight of the 

electrolyte. 

15 (4) Preparation of a separator 

A porous PE polymer film was used as a separator. 

(5) Preparation of lithium-ion battery 

The obtained cathode, anode and separator were wound in sequence 

and placed in the outer packaging foil, \Vith a liquid injection port being left. 

20 The electrolyte was injected via the liquid injection port, encapsulated, 

formed and capacity graded to obtain a lithium ion battery. The fresh battery 

herein refers to a battery which is obtained through aforementioned 

preparation process and is ready for shipping. 

25 

2. Test methods of battery performance 

(1) Test method for change in DC internal resistance at 20% SOC 

At 25°C, the battery was charged to 4.45 V at a constant current of l C 

(nominal capacity) and then charged to a current of .:S 0.05 C at a constant 

voltage of 4.45 V, allowed to stand for 5 min, and discharged to a cut--off 
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voltage of 3 V at a constant current of 1 C. The actual discharge capacity 

was recorded. The battery was adjusted to 501!'6 of the full charge capacity 

required with the actual capacity, continuously discharged for His at a 

current of (i.3C. The DC internal resistances (DCIRs) (average of the 

5 rneasurements from 15 batteries) after one cycle, 200 cycles and 400 cycles 

\Vas obtained by dividing the current with the difference between the voltage 

before discharge and the voltage at the end of discharge, . 

(2) Test method for storage performance at high temperature of 60°C 

The battery was allowed to stand at 25°C for 30 minutes, charged to 

10 4.45 Vat a constant current of 0.5 C and then charged to 0.05 C at a constant 

voltage of 4.45 V, allowed to stand for 5 minutes, and then stored at 60°C 

for 21 days. The thickness expansion rate of the battery was rneasured and 

calculated by a formula belcnv: 

Thickness expansion rate =[(Thickness after storage-Thickness before 

15 storage )/Thickness before storage] x 100% 

(3) Test method for battery capacity retention rate 

At 45°C the battery was charged to 4.45 V at a constant cmTent of l C 

and then charged to a cunent of 0.05 C at a constant voltage, and discharged 

to 3.0 V at a constant current of 1 C, the above being the first cycle. 

20 Ivfoltiple cycles were performed on the battery under the above conditions. 

The capacity retention rate of the fresh battery and the battery after 200 

cycles and 400 cycles was calculated respectively. The capacity retention 

rate after cycles is calculated by a formula below: 

Capacity retention rate after the cycle = (Discharge capacity after 

25 corresponding cycles/ Discharge capacity after the first cycle) x 100% 

(4) Test method for voltage drop 

At 25°C, the battery was charged to 4.45 V at a constant current of 1 C 

and then charged to a current of 0.05 C at a constant voltage, discharged to 

3.2 V at a constant crnTent of 1 C, and allowed to stand for 5 rninutes. Then 
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the voltage was tested, and after 24 h's storage at 85"C, the voltage was tested 

again. Voltage drop = Voltage before storage ·- Voltage after storage. 

(5) Intermittent cycle test method 

At 50"C, the lithium ion battery was charged to 4.45 V at a constant 

5 voltage of 0.5 C and then to a cut--off cmTent of 0.05 C at a constant cmTent, 

allowed to stand for 20 h, and then discharged to 3.0 Vat a constant current 

of 0.5 C. Repeating charge/discharge as above, the capacity retention rate of 

the fresh battery, and the battery after 30, 50, and 100 cycles was calculated 

respectively. Capacity retention rate after cycles = (Discharge capacity after 

10 ccmesponding cycles/ Discharge capacity of the first cycle) x 100% 

3. Test results 

The abbreviations for the chemical materials used in the examples of 

present application are shown in the following t,vo tables: 

Material 
Abbrevi 

Material Narne 
Abbreviat 

ation ion 

Ethy1ene 
EC 1,3-propanesu1wne PS 

carbonate 

Propylene 
PC Elhylene sulfate DTD 

carbomne 

Ethyl methyl 
EMC Butanedinitrile SN 

carbonate 

Dimethyl 
DMC Adiponitri1e ADN 

carbonate 

1,4--dicyano-2-butene DCB 

Diethyl 
DEC l ,3,6-Hexanetricarboniui1e HTCN-1 

carbonate 

y•-butyrolactone GBL 1,2, 6·- Hexanetricarbonitrile HTCN·-2 

'(-va1ero1actone VL 1,3 ,5-Pentanetricarboni trile PTCN 

Ethyl propionate EP Ethylene glycol bis(2-cyanoethyl) ether EDN 

Propyl pp 1, 1-difluoro-2,2-difluoroeth y 1-2' ,2' difl uoro-
FEPE 

propionate 3',3'-difluoropropyl ether 

2-trifluoromethyl-3-methoxyperfluoropentane TMl\iIP 

2-( trifluoro-2-fluoro-3-difluoro )-3-difluoro-4-
TPTP 

fluoro-5-trifl uoropentane 

Vinylene vc 1-Propy1phosphonic cyclic anhydride T3P 
carbonate 
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F1uoroethyiene 
FEC 1-Methylphosphonic cyclic anhydride TM3P 

carbonate 

1-Ethylphosphonic cyclic anhydride TE3P 

l ,2,3-tris(2-cy anoethoxy )propane TCEP 

Dinitrile compound A A1: SN; 1\2: ADN; th EDN; A4: DCB 

Trinitrile 
B B1: HTCN-1; B2: HTCN-2; BJ: PTCN; B4: TCEP 

compound 

Propyl propionate 
C (PP) 

F1uoroether D Ik FEPE; D2: TMMP; D3: TPTP 

Cyclic phosphonic 
E E1: T3P fa: TM3P; fa: TE3P 

anhydride 

Other addilives F Fi: VC; F2: PS; f/3: DTD 

Cyclic carboxylate 
ester 

H H1: GBL; H2: VL 

Single- and double-
side compaction G 

densily 

( 1) Different amounts of a compound comprising two cyano groups, a 

compound comprising three cyano groups and/or propyl propionate as 

shown in Tables 1-1 and 1-2 were added to the basic electrolyte. The 

5 electrolyte was injected into a battery prepared according to the above 

method. The DC internal resistance at 20% SOC of the batteries was 

tested. The test results are shown in Tables 1-1 and 1-2. 

Table 1-1 

A1 B1 
C DC internal resistance (mQ) at 
(Z X+Y X/Y 

(X wt%) (Y wt%) 
,) 

20i;7o SOC 

Fresh After 200 After 400 
Battery cycles cycles 

Sl-1 4 1 30 5 4 50.8 84.3 91.2 

Sl-2 4 2 30 6 2 54.4 88.0 98.6 

Sl-3 4 3 30 7 L3 55.7 88.9 99.4 

Sl-4 4 0.5 30 4.5 8 57.8 92.0 lOLO 

Sl--5 3 0.5 30 3~5 6 57.1 9L2 93.5 

Sl-6 4 0.4 30 4.2 10 55.9 99.4 112.8 

Sl-7 3 2 30 5 l.5 52.3 84.4 91.5 
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Sl-8 2 2 30 1..f 1 51.9 84.2 9L4 

Sl-9 l 2 30 3 0.5 52.3 86.5 92.4 

Sl-10 0.5 2 30 2.5 0.25 54.8 79.4 102.5 

Sl-11 0.2 2 30 2.2 0.1 59.2 9L8 105.3 

Sl-12 1 5 30 6 0.2 58.5 97.0 104J 

Sl-13 7 3 30 lO 2.3 60.4 92.9 107.3 

D1-1 0 0 0 0 0 63.8 140.9 190.4 

D1--2 0 1 0 1 0 62.3 138.5 188.2 

Dl-3 4 0 0 1..f 0 61.8 136.5 184.2 

D1-4 OJ 1 0 1.1 O.J 63.8 120.9 126.4 

Dl-5 4 0.1 0 4.1 40 68.3 109.8 124.9 

D1-6 7 5 0 12 L4 69.2 112.3 133.0 

D1--7 1 11 0 12 0.09 63.8 100.9 139.3 

Dl-8 11 J 0 12 10 72.0 116.3 135.4 

Tables 1-2 

A B 
C DC internal resislance (mQ) 
(Z X+Y X/Y 

1X wt%) (Ywt%) 
wt%) 

at 20% SOC 

Fresh After 200 After 400 
Battery cycles cycles 

Sl--14 A2(4) B2 (3) 30 7 1.3 55.5 88.1 98.7 

Sl-15 A2(4) B2 (0.5) 30 4.5 8 57.2 91.6 100.6 

Sl-16 A2(3) B2 (0.5) 30 3.5 6 55.9 89.4 98.8 

Sl-17 /\3(3) B3 (2) 30 5 1.5 5U 82.6 90.7 

Sl-18 A:i (2) B3 (2) 30 4 1 51.2 83.3 90.5 

Sl-19 AJ (1) BJ (2) 30 3 0.5 51.3 85.1 91.1 

Sl-20 /\3 (0.5) Ri (2) 30 2.5 0.25 54.3 79.J 90.l 

Sl-21 A2 (0.2) B2 (2) 30 2.2 0.1 58.5 91.2 104.8 

Sl--22 A2 (l) B2 (5) 30 6 0.2 58.1 96.5 103.3 

Sl-23 A2(7) B2 (3) 30 10 2.3 60.2 92.3 106.5 

Sl-24 A1(2) B3 (2) 30 4 l 57.9 86.l 93.4 

As shown in Table 1-1, in Comparative Examples D 1-1 to D 1-8, 

butanedinitrile or 1,3,6-hexanetricarbonitrile was added alone, and no propyl 

propionate was added. The DC internal resistance of the battery was 

5 significantly increased after cycles. 

When butanedinitrile, 1,3,6-hexanetricarbonitri!e and propyl propionate 

,vere used in Examples S 1-1 to S 1-13 simultaneously, the increase in DC 
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internal resistance of the battery after cycles was obviously inhibited. 

When the propyl propionate content is kept unchanged, and the relation 

between the butanedinitrile content X and the 1,3,6-hexanetricarbonitrile 

content Y is adjusted, it is found that when X and Y meet the conditions 

5 represented by both Formula (1) and Formula (2): { about 2 wt% ::--:: (X+ Y) :S 

about 11 wt% ... (1 ); and about 0,1 ::-; (X/Y) ::-; about 8 ... (2)}, the inhibition 

effect on the increase in DC internal resistance of the battery after cycles is 

remarkable. When X and Y meet about 2 ·wt% :S (X+ Y) :S about 8 wt% and 

about 0.1 :S (X/Y) :S about 6, the combination of the additives can exhibit 

10 synergistic effect and can sufficiently suppress the increase in DC internal 

resistance. 

Fig. lA shows the DC internal resistances of fresh batteries of Examples 

Sl-l and Sl-2 of the present application and Comparative Example Dl-1 at 

different charge states (10% SOC, 20% SOC, and 70% SOC). Fig. 1B shows 

15 the DC internal resistances of batteries of Examples Sl·- 1 and S1--2 of the 

present application and Comparative Example D 1-1 at different charge states 

(10%; SOC, 20% SOC, and 70<';{; SOC) after 200 cycles of charge and 

discharge. Fig. lC shows the DC internal resistances of batteries of 

Examples Sl-1 and Sl-2 of the present application and Comparative 

20 Example D 1--1 at different charge states ( 10%, SOC, 20% SOC, and 70% 

SOC) after 400 cycles of charge and discharge. It can he seen that the 

increase in DC internal resistance during cycles in Examples S 1-1 and S 1-2 

is significantly improved compared with Comparative Example Dl-L 

As shovm in Table 1-2, when the dinitrile compound is adiponitrile or 

25 ethylene glycol bis(2--cyanoethyl)ether, and the trinitrile compound is 1,2,6-

hexanetricarhonitri le, 1,3,6-Hexanetricarbonitrile, or 1,2,3-tris(2-

cyanoethoxy)propane, the effect of inhibiting the increase in DC internal 

resistance can also be achieved. When the dinitrile compound is ethylene 

glycol bis(2-cyanoethyl)ether, or the trinitrile compound is l,2,3-tris(2-

30 cyanoethoxy)propane, the effect of inhibiting the increase in DC internal 

resistance of the battery after cycles is more significant. 
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(2) Different amounts of a compound comprising two cyano groups, a 

compound comprising three cyano groups and/or propyl propionate as 

shown in Table 2 were added to the basic electrolyte. The electrolyte was 

injected into a battery prepared according to the above method. The DC 

5 internal resistance at 20% SOC of the battery was tested. The test results are 

shown in Table 2. 

Table 2 

C A1 B1 
Y/Z 

DC internal resistance (mQ) at 
(Z wt%) (X wl%) (Ywl%) 20% soc 

Fresh After 200 After 400 
batlery cycles cycles 

S1-J 30 4 l 0.Q3 50.8 84.3 91.2 

S2-1 5 4 1 0.2 68.7 85.2 97.6 

S2-2 10 A 1 0.1 60.3 83.1 95.7 '+ 

S2-3 20 1..f 1 0.05 56J 81.6 93.9 

S2-4 40 4 j 0.025 47.5 78.2 87.2 

S2-5 50 4 1 0.02 56.3 82.6 98.3 

S2--6 10 4 3 0.3 64.3 89.5 97.7 

S·,,1 '7 
\.. ~- I 50 4 0.5 (L01 53.2 84.3 94.1 

D2-l 4 4 l 0.25 72.l 108.5 118.9 

D2-2 60 4 j 0.Q17 42.0 100.1 113.9 

D2-3 10 4 5 0.5 62.3 85.4 111.3 

D2-4 50 4 0.1 0.0025 53.2 89.3 109.4 

As shown in Table 2, when the content of propyl propionate is within 

the range of 5 wt% to 50 wt%, the DC internal resistance of the fresh battery 

10 decreases continuously ,vith the propyl propionate content increasing. In 

addition, when the content of the propyl propionate is less than 5 wt% or 

greater than 50wt%;, the DC internal resistance of the battery is greatly 

increased after 200 cycles, and the performance is deteriorated. The 

combination of additives can form a cathode protection film so as to reduce 

15 the side reactions, thereby effectively controlling the polarization and side 

reactions of the battery. The ratio of the content of the trinitrile compound to 

the content of propyl propionate has great effect on the change in DC internal 

resistance of the battery. When Y/Z is ·within the range of 0.01-0.3, a better 

inhibition effect on the increase in DC internal resistance is achieved. 
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(3) To the basic electrolyte, 30 wt% of propyl propionate, 4 wt%; of 

butanedinitrile (Al), 1 wt% of 1,3,6-hexanetricarhonitrile (Bl) and a 

fluornether of different contents as shown in Table 3 were added. The 

obtained electrolyte was injected to a battery prepared according to the above 

5 rnethod. The DC internal resistance at 20% SOC and the 21-day thickness 

expansion rate at 60°C were tested, The test results are shown in Table 3. 

Table 3 

DC internal resistance (m!!J 21--day thickness 
D ( coment, wl % ) of fresh battery al 20'~iJ SOC expansion rate al 

60°C 

Sl-1 0 50.8 7.6l]{i 

S3-1 D1(0. l) 50.2 6.2% 

S3-2 D1(0.5) 49.8 6.01;'{; 

S3-3 D1(1) 48,6 5.71fo 

S3-4 D1(1.5) 48.5 5.1% 

S3-5 D1(2) 48.4 4.8% 

S3-6 D1(2.5) 48,3 4.9% 

S
., ~ 

) ..._1·- I D1(3) 48.1 5.6% 

S3-8 D1(5) 49.3 6.8% 

S3-9 D2(1) 49.2 6.1% 

S3-10 D3(1) 49.4 5.?Slv 

03-1 D1(6) 5L3 8.5iJf; 

As can be seen from Table 3, with the addition of fluoroether (0.1 --5 

,vt%), the DC internal resistance and the thickness expansion rate of the fresh 

lO battery are improved to a certain extent, and the storage performance is 

slightly decreased when the addition amount is large, but it is sti 11 within the 

desired range. \Vhen the fluoroether content is more than 5 wt%, the DC 

internal resistance and the thickness expansion rate after storage at 60°C of 

the fresh battery are deteriorated. 

15 (4) To the basic electrolyte, 30 wt<fo of propyl propionate, 4 wt% of 

butanedinitrile (A 1), 1 wt% of 1,3,6-hexanetricarhonitrile (B 1) and a cyclic 

phosphonic anhydride of different contents as shown in Table 4 were added. 

The obtained electrolyte was injected to a battery prepared according to the 

above method, The DC internal resistance at 20% SOC and the capacity 
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retention ratio of the battery were tested. The test results are shown in Table 

4. 

Table 4 

E (content, wt%) 
DC internal resistance 

Capacity retention rate 
(mQ) at 20% SOC 

Fresh 
After 

After 400 Fresh 
After After 

battery 
200 

cycles battery 
200 400 

cycles cycles cycles 

S 1-1 0 50.8 84.3 91.2 100% 93.51?{; 86.3%1 

S4-l Ei(0.l) 48.3 51.5 88.2 100% 95.7% 90.1% 

S4-2 E1(0.5) 45.4 48.2 82.3 100% 96.3% 91.4% 

S4-3 E1(l) 44.6 47.1 80.5 100% 96.1% 90.7% 

S4-4 E1(2) 45.6 47.3 8L6 100% 95.2% 89.6% 

S4-5 E1(3) 45.9 49.1 89.4 100% 94.7% 88.5% 

S4 .. 6 E2(1) 45.2 48.3 88.3 100% 95.3% 91.()i;Jo 

54 .. 7 fa(l) 45.3 48.7 89.5 100% 95.1% 90.8% 

D4-J E1(4) 46.l 58.6 105.3 100% 92.1% 85.3% 

It can he seen from Table 4 that with the addition of cyclic phosphonic 

5 anhydride (0.1-3 wt%), the DC internal resistance of the fresh battery and 

the battery after cycles is improved to a certain extent, which may be 

attributed to the relatively stable structure of the composite protective film 

formed by the combined additives; and the cycle performance is improved 

first and then deteriorated with the addition of the cyclic phosphonic 

lO anhydride. \Vhen the content is more than 3 wt%, the cycle performance is 

affected, ·which may be caused by the decomposition of the cyclic 

phosphonic anhydride. 

(5) To the basic electrolyte, 30 wt% of propyl propionate, 4 wt% of 

butanedinitrile ( A 1), 1 wt<½) of 1,3,6-hexanetrinitrile (B 1) and a fluoroether 

15 and a cyclic phosphonic anhydride of different contents as shown in Table 5 

were added. The obtained electrolyte was injected to a battery prepared 

according to the above method. The DC internal resistance at 20% SOC, 

the 21-day thickness expansion rate at 60°C, and the capacity retention rate 

of the battery were tested. The test results are shown in Table 5. 

20 Table 5 
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Sl -
l 

S3-
l 

S4-
2 

S5-
l 

SS-
2 

S5-
3 

S5-
4 

SS-
s 

D1 
(content 
: \VtSYo) 

0 

O.i 

0 

0.1 

3 

E1 (content: 
wt~/cj 

0 

0 

0.5 

0.5 

0.3 

0.1 

2 
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DC internal 
resistance (m£2) at 

20% soc 

Fresh 
After After 
200 400 

batter 
cycle cycle 

y 

50.8 84.3 9 l.2 

50.2 83.l 90.4 

45.4 48.2 82.3 

44.7 47.2 80.8 

43.8 46.3 80.5 

44.l 48.2 79.3 

46.3 50.5 86.2 

43.5 47.1 81.3 

21-day 
thickness 
expansio 
n rate at 

60°C 

6.2% 

6.7% 

5.3% 

4.3% 

Capacity retention 

Fresh 
batter 

y 

100% 

[00% 

100% 

[00% 

100% 

[00% 

100% 

100% 

rate 

After 
200 

\..,y~.,:\.,~ 

93.5 
% 

94.2 

96.3 
90 

96.4 

96.8 
90 

97.1 

94.8 

After 
400 

cycles 

86.3 
% 

87.9 

9 l.4 
90 

91.6 

9l.7 
90 

92.3 

92.9 

89.4 

As can be seen from Table 5, with the addition of the fluoroether and 

the cyclic phosphonic anhydride, the DC internal resistance, the storage 

performance and the cycle performance of the fresh battery and the battery 

after cycles are further improved. 

(6) To the basic electrolyte, 30 wt% of propyl propionate, 4 wt% of 

butanedinitrile (.A 1), 1 ,vt% of 1,3,6-hexanetricarbonitri le ( B 1) and other 

additives of different contents as shown in Table 6 were added. The 

obtained electrolyte was injected to a battery prepared according to the above 

method. The voltage drop after storage at 3.2V and 85°C for 24 h of the 

10 battery were tested. The test results are shown in Table 6. 

Table 6 

vc VEC FEC PS DTD Voltage drop after 
(content: (content (content (content (content storage at 3.2V and 

wt%) wt%) : 'vVt'~i!) : wt'J~1) wt%) 85°C for 24 hrs 
S6-1 0.5 - - - - 0.35V 

S6--2 0,5 -- -- 3 -- 0.32V 

S6-3 0.5 - - 3 0.5 0.23\l 

S6-4 l - - 3 - 0.3V 
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S6-5 1 - 3 3 - 0.20\l 

S6-6 - 0.5 - 3 0.5 0.25V 

D6-l - - - - - 0.4V 

The addition of the film-forming additives VC, VEC, FEC, PS, DTD 

can further improve the stability of the solid electrolytic interface (SEI) film 

of the battery. Using a combination of various additives is more conducive 

to improve the stability of the battery, which is beneficial to the long-term 

5 storage of the battery and thus improves the battery reliability. 

(7) To the basic electrolyte, 30 wt% of propyl propionate, 4 wt% of 

butanedinitrile (A 1), 1 wt% of 1,3,6-hexanetricarbonitrile (B 1) were added. 

The obtained electrolyte was injected to a battery prepared according to the 

above rnethod. The electrode compaction density ratio (D1iD2) of the 

lO battery was changed according to Table 7, and the capacity retention rate of 

the battery was tested. The test results are shown in Table 7. 

Table 7 

Capacity retention rate 
Cornpaction density ratio (D l/D2) Fresh After 200 After 400 

batlery cycles cycles 

S7-l 0.8 100% 93.8';'{; 89.3% 

S7--2 0.9 100% 95.3% 90.1% 

S7-3 0.95 100% 95.9% 90.8% 

S7-4 LO 100% 96.8% 91.4% 

S7-5 LOS 100% 95.8iJf; 90.n~) 

S7-6 1.1 100% 952% 90.2% 

S7-7 1.2 100% 93.7l]{i 88.8% 

D7-1 1.3 100% 91.2% 83.6% 

D7-l 0.7 100% 90.5% 82.?S{j 

As can he seen from Table 7, the electrode compaction density ratio 

(D1iD2) of the lithium ion battery has a significant effect on the cycle 

15 performance of the lithium ion battery. A too large or too small D 1/D2 ·will 

damage the cycle performance of lithium-ion batteries. It can he seen that 

when D liD2 is within the range of 0.8--1.2, a better cycle performance is 

obtained, possibly because the combined additives facilitate the reduction of 

the electrode interface resistance and the reduction of the cell polarization. 
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(8) To the basic electrolyte, 30 wt% of propyl propionate, 4 wt%; of 

butanedinitrile (Al), 1 wt% of 1,3,6--hexanetricarbonitrile (Bl) and a cyclic 

phosphonic anhydride of different contents as shown in Table 8 were added. 

The obtained electrolyte was injected to a battery prepared according to the 

5 above method. The electrode cornpaction density ratio (Dl/D2) was 

changed according to Table 8, and the capacity retention rate of the obtained 

battery was tested. The test results are shown in Table 8. 

Table 8 

Dt E, 
G Capacity retention rate 

(content: ) (content: ) 

Fresh After 200 
After 

battery cycles 
400 

cycles 

S8-l 1 - 0.8 100% 94.9% 90.11?10 

S8-2 1 ·- 1.0 100% 97.3% 92.5% 

S8-3 ] - l') 100% 94.8% 89.9% 

S8-4 - 0.3 0.8 100% 94.3% 89.6% 

S85 - 0.3 1.0 100% 97.9% 92.2% 

S8--6 0.3 L2 100% 95.0% 90.5% 

S8-7 1 0.3 1.0 100% 98.1% 93.3% 

With the addition of the fluoroether or the cyclic phosphonic anhydride, 

10 the cycle performance of the lithium ion battery is further improved when 

the electrode compaction density of the battery is within the range of 0.8--

1.2. 

(9) To the basic electrolyte, 30 wt<fo of propyl propionate, 4 wt% of 

butanedinitrile (A 1), 1 wt% of 1,3,6-hexanetricarhonitrile (B 1) and a cyclic 

15 carboxylate ester of different contents as shown in Table 9 were added. 

The obtained electrolyte was injected to a battery prepared according to the 

above method. The capacity retention rate after intermittent cycle of the 

obtained battery was tested. The test results are shown in Table 9. 

Table 9 

H (content: vvt'~iJ) 
Capacity retention rate after intermiltent 

cycle 

Fresh I After 30 I After 50 I After 100 
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battery cycles cycles cycles 

S l-1 0 100% 73.80% 64.30% 54.50% 

S9-l H1(1) 100% 82.50% 74.60% 64.20% 

S9--2 H1(l0) 100% 87,20% 81.40% 77.20%) 

S9-3 Hi(20) 100% 86.20% 81.30% 78.00% 

S9-4 H1(30) 100% 88.30% 83.30% 79.80% 

S9-5 H1(40) 100% 87.50% 80.60% 75.20% 

S9-6 HJ50) 100% 86.30% 74.40% 63.20% 

S9-7 H1(60) 100% 85.20% 71.60% 57.6Wfo 

S9-8 H2(1) 100% 81.80% 73.201% 61.80% 

S9-9 rh(l0) 100% 86.50% 80.80% 76.10% 

S9-10 H2(20) 100% 85.30% 81.30% 77.10% 

S9--11 H2(30) 100% 88.10% 83.00% 79.30% 

S9-12 H2(40) 100% 87.10% 80.10% 74.8Wfo 

S9-13 Fh(50) 100% 85.20% 73~70Slv 61.90% 

S9-14 H2(60) 100% 82.20% 70.10% 55.90% 

The capacity retention rate after intermittent cycle of the battery 

increases with the increase of the amount of the cyclic carboxylate ester, 

possibly because the cyclic carboxylate forms a passivated film on the 

surface of the cathode. However, when the cyclic carboxylate ester content 

5 is dose to 40 wt%, the intermittent cycle performance deteriorates to a 

certain extent, which is mainly caused by a side reaction between LiPF6 and 

the cyclic carboxylate ester. Therefore, the amount of the cyclic carboxylate 

ester is preferably moderate and should not be too large. 

References throughout the specification to "sorne embodiments", 

JO "partial embodiments", "one embodiment", "another example", ''example", 

"specific example" or "partial examples" mean that at least one embodiment 

or example of the application includes specific foatures, structures, materials 

or characteristics described in the embodiments or examples. Thus, the 

descriptions appear throughout the specification, such as "in some 

15 embodiments", "in an embodiment", "in one embodiment", "in another 

example", "in an example", "in a particular example" or "for example", are 

not necessarily the same embodiment or example in the application. 

Furthermore, the particular features, structures, materials or characteristics 

herein may be combined in any suitable manner in one or more ernbodiments 
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or examples. 

While the illustrative embodiments have been shown and described, it 

will he understood by those skilled in the art that the embodiments are not to 

be construed as limiting the present invention, and modifications, 

5 substitutions and changes can be made to the embodiments without 

departing frorn the spirit and scope of the present application. 

The above-described ernbodirnents of the present invention are intended to 

be illustrative only. Numerous alternative embodirnents may be devised by 

persons skilled in the art without departing from the scope of the following 

10 claims. 

46 



Zhuhai CosMX Battery Co. - EX1002 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd. 

IPR2025-00431 
Page 247 of 273

5 

10 

15 

20 

25 

Altorney Docket No. 14850089COB 

CLAIMS 

What is claimed is: 

1. An electrochemical device, comprising: 

3. 

an electrode; and 

an electrolyte cornprising a dinitrile compound, a trinitrile 

compound, and propyl propionate; wherein, 

based on a total weight of the electrolyte, a weight 

percentage of the dinitrile compound is X, and a weight 

percentage of the trinitriie compound is Y; ,vherein, 

about 2 wt% :S (X+ Y) :S about 11 wt1i'6, and 

about 0.1 :S (X/Y) :S about 8; wherein, 

the electrode comprises a cmTent collector, a single-sided 

coating and a double-sided coating; 

a first part of the current collector is provided with 

the single-sided coating and a second part of the current 

collector is provided with the double-sided coating; and 

an electrode compaction density of the single-sided 

coating is Dl, and, an electrode compaction density of 

the double-sided coating is D2, wherein, about 0.8 ::; 

Dl/D2 ::-:: about 1.2. 

The electrochemical device according to Claim L wherein the 

electrode is a cathode, and 3.5 g/cm3 :S D2 :S 4.3 g/cm3 . 

The electrochemical device according to Claim 1, wherein the 

electrode is an anode, and 1.2 g/cm3 :S D2::; 1.8 g/cm'. 
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4. The electrochemical device according to Claim 1, wherein based on 

the total weight of the electrolyte, a weight percentage of the propyl 

propionate is Z; wherein, 

about 0,01 :S (Y/Z) :S about CU. 

5. The electrochemical device according to Claim 1, wherein the 

dinitrile compound further comp1ises a compound of Formula (4): 

CN--R1--CN (4); 

where R1 selected from an alkylene group having 1-5 carbon 

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

The electrochemical device according to Claim l, wherein the 

dinitrile cornpound is one selected from the group consisting of 

butanedinitrile, glutaronitrile, adiponitrile, 1,5-dicyanopentane, 1,6-

dicyanohexane, l, 7-dicyanoheptane, 1,8-dicyanooctane, 1,9-

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

tetramethylbutanedinitrile, 2-methylglutaronitri le, 2,4-

dimethylglutaronitrile, 2,2,4,4-tetramethylglutaronitrile, 1,4-

dicyanopentane, 2,6-dicyanoheptane, 2, 7-dicyanooctane, 2,8-

dicyanononane, 1,6-dicyanodecane, 1,2-dicyanobenzene, 1,3-

dicyanobenzene, 1,4-dicyanobenzene, 3,5-dioxa-pimelonitri le, 1,4-

bis( cyanoethoxy )butane, ethylene glycol bis(2-cyanoethyl)ether, 

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

cyanoethyl )ether, tetraethylene glycol bis(2-cyanoethyl)ether, 

3,6,9, 12, 15, 18-hexaoxaeicosanoic dinitrile, l,3-bis(2-

cyanoethoxy)propane, 1,4-bis(2-cyanoethoxy)hutane, l,5-bis(2-

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

dicyano-2-butene, 1,4-dicyano-2-methyl-2-butene, l ,4-dicyano-2-

ethyl--2--butene, 1,4--dicyano--2,3--dimethyl--2--butene, 1,4--dicyano--2,3-
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diethyl-2-hutene, l,6-dicyano-3-hexene, 1,6-dicyano-2-rnethyl-3-

hexene, 1,6-dicyano-2-rnethyl-5-methy l-3-hexene, and any 

combination thereof. 

The electrochemical device according to Claim 1, wherein the 

trinitrile compound comprises a compound of Formula (6) 

Formula (7) 

R'i 
1-

X4-0-R6-T-R7-0-X5 

R:;; 
IL 

0 
I 

x6 (7); 

or a combination thereof, 

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

5, and x, y, and z are not Oat the same time; and 

in Formula (7 ), Rs represents hydrogen or an alkyl group 

having 1-5 carbon atoms, R6, R1 and Rg 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 alkyiene group 

having 1-5 carbon atoms. 

The electrochemical device according to Claim 1, wherein the 

trinitrile compound is one selected from the group consisting of 1,3,5-

pentanetricarboni trile; 

hexanetricarbonitrile; 

cyanoethoxy)propane; 

1,2,3--propanetrinitrile; 1,3,6-

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

l ,2,4-tris(2-cyanoethoxy )butane; 

tris( cyanoethoxymethy lene )ethane; 

l,l,l-

1,1,1-
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tris( cyanoethoxymethy Jene )propane; 3-methy l-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. 

9. The electrochemical device according to Claim 1, wherein Xis about 

0.01-10 wt%, Y is about 0.01-10 wt%, and a ,veight percentage Z of 

the propyl propionate is about 5-50 wt%. 

10. 

11. 

The electrochemical device according to Claim 1, wherein the 

electrolyte further comprising a fluoroether comprising at least one of 

the compounds of Formula (8), Formula (9), Formula (10) or Formula 

(11 ): 

Rfl-O-Rf2 

Rfl-O-R 

(8); 

(9) 

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

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

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

independently a linear or branched Ci to C1:2 fluoroalkyl group having 

at least one hydrogen atom substituted with fluoro, R is a linear or 

branched C1 to C12 alkyl group, and R' is a linear or branched C1 to Cs 

alkylene group, and n is an integer from 1 to 5. 

The electrochemical device according to Claim 9, wherein Rfl or Rf2 

is each independently a fluoroalkyl group selected from the group 

consisting of HCF2-, CF3-, HCF2CF2-, CH3CF2-, CF3CH2-, CF3CF2-, 

(CF3)2CH-, HCF2CF2Cfo-, CF3CH2CH2-, HCF£F2CF2CH2-, 
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17 The electrochemical device according to Claim 9, wherein the 

fluoroether is one selected from the group consisting of 

13. 

14. 

HCF2CF-:CH2OCF2CF2H, 

CF<\CHFCF2CH(CH:,)OCF2Cl-ffCF<\, 

HCF2CF2CH2OCF2CF2ChCF2H, 

HCF2CF2OCJ-bCJ-bOCF2CF2H, HCF2CF2OCH2CH2Cl-bOCF2CF2H, 

HCF2CF2CH2OCF2CF2ChH, HCF2ChOCH2CH2OChCF2CF2H, 

HCF2CF2OCH2CH2CfoOCF2CF2CF2R CH_,OCH2CH2OCH2CH2F, 

CH3OCR::CH2OCH2CFJ, CHA1CH2CH(CH1)OCH2CH2F, 

CH3OCH2CH( Cff,)OCH2CF3, FCH2CH2OCH2CH2OCH2CH2F, 

FCH2CH2OCH2CH(CHJ)OCH2CH2F, 

CF3CH2O(CH2CH2O)2CfoCF3, CF3CH2OCH2CH( CH_,)OCH2CFJ, 

and any combination thereof. 

The electrochemical device according to Claim l, wherein the 

electrolyte further comprising a cyclic phosphonic anhydiide, based 

on the total weight of the electrolyte, a content of cyclic phosphonic 

anhydride is about 0.01-10 wt%. 

The electrochemical device according to Claim l, wherein the 

electrolyte further comprising one selected from a 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. 
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15. The electrochernical device according to Claim 1, wherein the 

electrolyte further comprising a cyclic carboxylate ester, including y­

butyrolactone or y-valerolactone or a combination thereof 

16. 

17. 

An electrochemical device, comprising: 

electrodes; and 

an electrolyte comprising a dinitrile compound, a trinitrile 

compound, and prnpyl propionate; wherein, 

based on a total weight of the electrolyte, a weight 

percentage of the dinitrile compound is X, and a weight 

percentage of the trinitrile compound is Y; wherein, 

about 2 wt%:~• (X+ Y) ::; about 11 wt%, and 

about 0.1 ::; (X/Y) ::; about 8; wherein, 

the electrodes comprise a first electrode and a second 

electrode, wherein 

the first electrode comprises a first current collector 

and a single--sided coating; 

the second electrode comprises a second current 

collector and a double--sided coating; and 

an electrode compaction density of the single-sided 

coating is D 1, and, an electrode compaction density of 

the double-sided coating is D2, wherein, about 0.8 :S 

D 1/D2 :S about 1.2. 

The electrochemical device according to Claim 16, wherein the first 

electrode is a cathode, the second electrode is a cathode, and 3.5 g/crn3 

:~- D2 ::; 4.3 g/cnr'. 
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18. The electrochemical device according to Claim 16, wherein the first 

electrode is an anode, the second electrode is an anode, and 1.2 g/cm3 

~~ D2 :S 1.8 g/cm<. 

19. The electrochemical device according to Claim 16, wherein based on 

the total weight of the electrolyte, a weight percentage of the prnpyl 

propionate is Z; wherein, 

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

20. The electrochemical device according to Claim 16, wherein the 

dinitrile cornpound 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-

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

tetramethy lbutanedinitrile, 2-rnethy lglutaronitrile, 2,4-

dirnethylglutaronitrile, 2,2,4,4-tetramethylglutaronitrile, 1,4-

dicyanopentane, 2,6-dicyanoheptane, 2,7-dicyanooctane, 2,8-

dicyanononane, 1,6-dicyanodecane, 1,2-dicyanobenzene, 1,3-

dicyanobenzene, 1,4-dicyanobenzene, 3,5-dioxa-pirnelonitrile, 1,4-

bis( cyanoethoxy )butane, ethylene glycol bis(2-cyanoethy ])ether, 

diethy!ene glycol bis(2-cyanoethy])ether, triethylene glycol bis(2-

cyanoethyl )ether, tetraethylene glycol bis(2-cyanoethyl)ether, 

3,6,9, 12, 15, 18-hexaoxaeicosanoic dinitrile, 1,3-bis(2-

cyanoethoxy)propane, 1,4-bis(2-cyanoethoxy)hutane, 1,5-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, 1,4-dicyano-2,3-

diethyl-2-butene, 1,6-dicyano-3-hexene, 1,6-dicyano-2-methyl-3-
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hexene, 1,6-dicyano-2-rnethy l-5-methy l-3-hexene, and any 

combination thereof. 

5 
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ABSTRACT 

An electrochemical device, including an electrode and an electrolyte. 

The electrolyte including a dinitrile compound, a trinitrile compound, and 

propyl propionate. Based on the total weight of the electrolyte, the weight 

s percentage of the dinitrile compound is X, the weight percentage of the 

trinitrile compound is Y, and the weight percentage of the propyl propionate 

is Z. Wherein about 2 wt'½; :S (X+Y) :S about llwt%, about CU :S (X/Y) ~~ 

about 8. The electrode including a coating, which including a single-sided 

sub-coating and a double-sided coating, the electrode with the single-sided 

10 sub-coating has an electrode compaction density DL and the electrode with 

the double-sided coating has an electrode compaction density D2, ,vhere 

about 0.8 ~~ D1/D2 ~~ about 1.2. The electrolyte and D1/D2 of the electrodes 

has a significant effect on the cycle performance of the electrochemical 

device. 
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D An Address is being provided for the correspondence Information of this application. 

Customer Number 52008 

Email Address patent@maierandmaier.com I I Add Email I I Remove Email I 
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Attorney Docket Number 14850089COB 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Application Information: 

Title of the Invention ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Attorney Docket Number 14850089COB I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) Ir I Suggested Figure for Publication (if any) 11 
Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

Publication Information: 
□ 

□ 

Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

. 

. 

' 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number ~2008 
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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I ~ontinuation of . 17064782 ~020-10-07 

Prior Application Status Patented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

117064782 pontinuation of El 116211853 ~018-12-06 110833363 ~020-11-10 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDXi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

~01811108529.X J:;N ~018-09-21 9ED1 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Application Number 

Title of Invention I ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

Person to whom the inventor is obligated to assign. I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

H 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I ~INGDE AMPEREX TECHNOLOGY LIMITED 

Mailing Address Information For Applicant: 

Address 1 No. 1, Xingang Road, Zhangwan Town 

Address 2 IJiaocheng District 

City Ningde City, Fujian Province State/Province 

Country I J:;N Postal Code p52100 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

Assignee 11 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. ~ 
Organization Name I ~INGDE AMPEREX TECHNOLOGY LIMITED 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 \Jo. 1, Xingang Road, Zhangwan Town 

Address 2 Uiaocheng District 

City 11 Ningde City, Fujian Province State/Province 

Countryi I t;N Postal Code (352100 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
I Add I selecting the Add button. 

Signature· Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature rTimothy J_ Maier/ Date (YYYY-MM-DD) 2022-08-11 

First Name ~imothy I Last Name I r,iaier Registration Number 51986 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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Attorney Docket Number 14850089COB 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I ELECTROLYTE AND ELECTROCHEMICAL DEVICE 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 
aware of a violation or potential violation of law or regulation. 
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DECLARATION (37 CPR 1.63) FOR UTIUTY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET {37 CFR 1.76) 

Ttt!a ot 
!n~nti¢» ELfCTROLYTE ANO f:LEGTROCHEM!C,AL DEVICE 

Thls dedaration 
is directed t~Y 

l hereb)' acknowtectge thst any willful fu!s-e stat~mant mMs ll; this cteelarntion is punishable under 1 S U S.G. 1001 
by fo)e or tn~µrl:soi\.'1}ent of nut more than five (5) years, t)r both. 

Petith::inen'-spprk:ant is ca;;.itk~nect to avoid submitting· ~rsonal tnform;;ition in documents fiiect in a pat.o--nt af,.,--plk~ticn that may 
oor,-tnbwte tt;> idenHty tooit P~racnai infom,et,,:m such as wcla! secs,;;dy m.unbers, bank s-cco~rnt ,;;_imberS-. er c-rodit car-cl nuTT1½~t':$ 
tcthe( th;,in ;:i cne~ or croon c-ard $;;.itl:iorlz.aHM :fprrn PT0, 2038 ~ubrnitte<i f<,r paymsr\t purposes) is• never r~ufrw l;ly the USP-TO 
t<). $lJpputt ~. ;:!$ttlii-m m an ~ii.cat1"or,. lt thh~ type <it pers1)r~~! inf{.imi~1fon h~ included in ctocwnel'its subrMte<i to the•· USPTO, 
~itioo,srsi~pplic.:!nh. shot.id cof;:$kk~r· fe<.i~K:fi,'1~ s:..,ch pemona! infon-nati<:m f·om the dc<:,,mwn\$ !::❖fore ~ubmltti!'ig l.tlem to tna 
USPTO. f¾tltitinerlappllcant .is actvlsed. that the record of a paten! app!icatlon is aval!sb!e to the public ~fter puttcw.i~xi of th~~ 
apf)llcatk:-t\ {unh~$$ i:i 1\$1).,ptronc-attor\ request it1 c:emp!im,<~~ with J7 CFR -t.2i3(~) ls made in the ep:pti-1:::~tron} oriss.uan<;e ofa 
p,al~,-mt. f;;;ti:1-i-.~rmai~. the reror<j fi-o:Yi an abanct~)nect applicaiiun may a!m> t)e av~~Ha~}e 1:0 the public if too ~i;-cat.::o.nJs 
\~~~renc~d in a publ!$hed .appk,,;itbn <ir «n i$$t.ied p~tent (Se$ 37 CFR. 1 :M} Chwks ~n<l credit ca!',s $uih◊l'iZ$tlan forms 
PT0<?038 swbmi'tteg fut pa},n~nt pwrp;::,.~es are ooi rstain~d in l.tle eppticat0n fi,$ and tMen~furs3 are net· p~i!>\i<::ly' ,,w~\\ab~. 

U."J(M,l NAME QF !NVENTOH 

lt1~•ent<;)r· ~i~,Z~N,_. _G ____ , __________ _ 

Sl~n~t;;rec fi;CtV kAWf1 

Not~: i>,n $pp:~~.atkli-:i data :meet (PT(--YSatl4 ◊r eQ•.Jlval<m!), ln<::l1.-s:lin9 111:!mlt\1 ll·~ ei~lim inv~nt:ve Mllty, must accompany !hi$ fufm & 11,1-1&~ have 
~en l)-"$V~i..:;sly llfo<:t iJ~. an a~monai PT◊tAiA/{H fomi for ¢i¾::ti mM:,t,om!i inlil:lntm, 

'!'i'Jl'> ,~◊ij~~•H:>f ir,~:rr~M ,1,c m;:i:Ji,~1>.'l h~ .c\.5 U.S.{:::. 115 ,a,i~ :'>1 .f.;P~ t.6'$. Tr,,:,. i;,~>m:;.;~;,-x,.i;, ;.~:.;,r2,H~, ~:<!'~l,, w ,..-,la:r, .~ 1:)-;s~t l:ly itlis !);,¢:si:c:> .,~,ciJ •i$i.t) fl~ ti>lt:I;! 
~>' tr:~.V$P:Oi~Y.p,-,i<:.~'55-.°-'}® ~pp%~l~l>\ .~i~,1~il,<.!:;>.9q,m;-,~ ~.,.. ;g; V.,~ C, ln eM. '?,7 ¢:CR ., . 11 ~M • 1. l4. :hi;, Zl'>lN>.'C~ ls. %-tit11awct.to.ti➔~ t t1il:a;.:te {G 
i::o:•i1pie!!s. ;n:::foi:i;M ~aihe,-mg, prep;s,i~i: ~i'ld :sd:~rrill!i:1,fJ mec.mimi:~et-eo appfa-iatim1 fr,mi !>., !ha LiS~YO, ,~-ne w'lil ~<if'! d-.«pendi~ tif,0!1 the iiaji<.iit~{<~it~~- Ariy 
oo.-,\<~~lll; ,~~ th.,; a.',i®1l~<Sfc!~,1a *® l<>'<!<>ka ti,·:~-,,,',pj;,fu %:i <:<)<>>' ar)<Jk,r »,t'%l'-"'-'~"~s i~;f.<'¢'<~,,,,ir1~ H•~ ~.~\. ah,:,:,~d oo $~$ 1':> th.-: Chii<f !,1ti)rn1a~ t,'\fficer, tU,, 
P,.t,,n:t.w.d r,-aj<>.)ll>li1< ¢l'fi¢t!, lU>. t.}~Mitint!n!~•if,:,mi,,;,m,~. WO ~~>: M~U, .<\le:,<.@U:%. VA t~·l<l•·'l<ltsl ,i,>N(rt %'Nt\ r-l)l;::$ OR t:~fif-<t:E'ZBD FORM$ -ro 
Ti<\!-~AO()RE$$: SJ::NO TOJ Qm)}ffll$$l~~etfat ~~tis, p;(.t .aru,; "i4!St\ A!~:ic:oo<lria, VA 2M1$,t4${t 

lfy4u ri~~s-s.~m;1:f m ®mf>;~lt,w ma. fGr>"N. ,»>~' ·1,sm..¼"''ff.Mn~ &.>¥i«~'i::"'rcr:1-11M z. 
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!"TO.,'AV<l'Ql {~•ll) 

U,$, i='S!~>R .,,~ 1~:;';~~~:' t~?.tJ:l:~~-g:·~\';~~t; 
,_i/;d>:ll' !!:I>:> ~tto">>W>'Aic f¼~i>:i ,<\:::\ ,;I 100,,, N" !l->~<W> ""'"' <s<1,o<sd !v '""-'i''.Omi !<> " ~-.,.,;;,;,, <>i lr>i<:<m-->!i,-,,, tl1\~S- •l <i~l'i\y,s S· ~~,-! OM& ~<m~~ «,;")~"'" 

oecLARA TK>N {37 CFR -1.GS} 'r:oR uTtUTY OR oesmN A?PtJcAiiON USING AN \ 

'"flt!$$ of 
l:nvimt'!<:>i) 

A?PUCAT10N OATA SHEET {37 CFR 1.15c) 

l l"Wt-et>y"3cci-.lliw<1~9e- that ,m~, wrnfiJl rats~ st$"!1>S-"1&t1l. mads l,1 lh:s ct~"iamt,on i~ rmn!Si1abh ti~i~r 1 ~ tU3,C, '1Gt,1 
tiy- nne (X !f1ip,-is;c:.fmwr;t ,::,-t not mar~ th~, ii>o~ f-5) Y<W(1$, o,- ~--th, 

WARNING: 
f'"'~'it!~)r,~ia~i-~t.~~t ::s ®,:lti~ned m ;2::>:0~1 <S:-Jbrnml,1<.J ~1sional lnfom1B.t:0--i if! .,focum,,,nts t!!&d ln a p._<3t~M ~pp!k:&tl>.'1>, th.at m~)t 
~r)t>'!bt;t~ to- ¼..½nt~y %tK _ Pei~--iwt lmtir,:ru,fm'\ s~i~m @s s<:.ldal :secutltf ti1imt$>'$, mm~ ac:~~nt rnsrntlt%, ◊t cr~lt ~r<l •w~~rs 
(pth<1J li"ia.-<1 a cl"!~ a; cr~uit mmf m.ith\,,l2.atlo11 IO>""l11 PTO--W38 1Sut>mltt~1 tor pay:11@t l)titp(\..,<::"'1:S} !S f!$Ver r~,tlreti Pi th$ lJSFTO 
to >:iW3~1J't $ ~ft;un t)r M a,oplk~t;,:m, lf fhi:S t,--p>l! of P>l!>'$~1~ infcmnaU<m i~ i'f:~~1 lri rl9~~:,-r,~riw ,:mpm,®n ½ tM lj$PTO, 
!)$lm~,~~l$}1)SlCMtti &lml~ q:.rnsl~f ~Wf.<.'1~ SllCh f->e!"SOl><""'Sl il,rormai\O>') f<orn tl,$ <j.__•~m~TTts oefure St-<tm~'m1ij t~m to (he 
USPTO, Pefflje<,".)@'$ppij¼,')l !i'< .in.-.1s~ct ttiat U-w {e<:◊Nl of$ p$--¼:N .ippl,~tl-_'"»~ ~ $<"¾•~"ble K> t!W p~ib-~¢ $~!' -pt;il'~\~lk:t> af .t)~ 
a~,wfon {~mkss .a .m:in--twl:;liw:t@, r~,l$SUn C◊TTlf-\•iemce \~1lh 37 cm '1,2 i 3tac) is m<1@ fn lh$ a!)p~~tl~1, Qt ll.'$,i~~ t->f l:lc 
~:ai~TTf, Ft~rnxt$, ti-le r<S~">l:ct from an gp~ando.100 ~pp:ic.at½i) :-na~' also be a\>;;ill<1b:~ liJ th~ ~u!:llia !f lhe ~i:-~!i>~Uc-n: rs 
~i.s~tl-~;:i ,n a pcl:l!ish~cl <@Pllo<lt¼ti <:>r ,;;n l~-;ie<i pi:ltecm {IS~ 37 CfR 1--H}, Chooks a,R'i at~(m t.--.erd aulh¢!t:~llon f~':,r,w 
f'->T::Q,~t)f}$ iw~~l$j rw ~~mt-',.<it YUfWS~ ~re m~t r~!mnm:l ~, ~ ~PPilmit.¼..1J1 file ansi tl'lm-e-fw~ ar~ r1ot plibliciy $'«-allab!~-

'nv.,-,,-iror: Llangzhen XIAO 
" • • - ' ' - ----- --f( - "------,/, t-4.r,;J 
SigM!\J(~K ,,~!~~:~:~""K;_,'-! ~'-,.-.-_~ l::i::::=::===========-•-"'-•"-'"-",.."'-•"-"',_-,.,•-----•:.,-:.,-_-_-:.,-_-..,-:.,-.,.-_-,_.--:,-.,..-... -.,,.-:.,-..,.-..,--:,-... ---,.,.-..,-.;...-::;_~ ..._, 

?.""-~ A.>l ~~ic;:,ii,:i,~, t-'.-s.'.s &.~l {PiWStlt-M t)r-s,wi~-wi!nt), lxlu,iftlij r;&m:;:-,q ih.-, ~'l'§fi ,,~~~*"~ ~m~lf, ""'"t ;s,-,;""·,mi,.1m:1 ~s c!i;,.~ Qt"m:,sl ii:s1<~ 
~" PJ{',0;:,UWf f~~- l¼:; ~m &ddillm-i»f P1'0iAlA.>M f<>rfrl fut ~<l(:n ~'cil:,'lf:&! i!l~N,~1'. 

This .,~:,:;,:;1,:x, ut ln~'<«R>lsm :,; <»<lW>l>'l hf~ ~U'LC, "Mtl ;,sf\(I :H' CPR l -~ ',,,., :m,._,,,,,.~.,_.., "'•«<!>iit'1'l ,a «l>i~n '-'' "-W1' & ~-,,,,::{lt~f l~ ;~•><> "*""'" :;,, ~ 1"'<> (.,:":<! 
!'.:➔' ~ .. U$'<fO i<>p=:--~l '"'" "',.>Pl-W~<.'>~, ,~~~N~:fy l$ ~=''"'"1ey <W u..;s,c. 1~t ~ :i-1 ¢.I'~ -i, i-:, &,"l<i "l, 14. :'~"lie ~¾"11<,,-, ~ ~~'!!•>'~ -~ ~~"" l ,,~~~ ~ 
~<t;,,, >m~~~,:,\ 1>*"-''~,., ;,.~•~>$, <>•"l<! ;;,<.<t'1>o~i:~ l!w,;:ooi-:,,<e!~<i "W'K>~~~~ :®1 {~H~ -lJl:il>W, ,mw _,.,;~ ~>?' ®~k~ ~'13'.lli>i~-1 ~ &~, 
~'~~-()l!lh<i'u>1l<M,t_<>!'tis"~~<> m,i,~m R\ ~'-'<~!» 1~$ l\)~} =?"(~ ~~¼'<.<:"l~ 1ar 't'f3t>~k19 ~~~ !,'l(.:t(!sm, ~~¥il.1):<~ ~i>t ~~ ~~f ;ni(l~~~ 0~, IJ,$., 
P*~>&M Tf"&<l~~);l~~-Om~; ~-~'. il~B~'<l <>I ,:;,c,m,1'$~-1:''°' $<}); %*» ~~W:"l~, VA 2~i:M-:$n, O() N(H' $$-'>ml'ITT,~ o.~ ~~_;_H!,!) !'ORi.!S ro 
¥H!S Mti-,"'Z!:SS,<~,l'~l",li) l'{.); ¢◊rnm~¼I@' w Pat\":;~, f'<,O, 1:.l= 14-.~, Al~~an.:lti~, v~ ~ii-t ;M:i)l,U, • 

ifyi.>;.>i>«-,~<'<i>~l,,"«%Yit~Mm1,;~1,»~iM~,;;<.'</11~~">(;.N~1m~~$:<"$io'fit~~;?, 
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/'"-ro,~1 (<.llMl() 
i:\:w,~1..,._,~ tm~~., o·m·w~1~. OM<l ~Hm 

!.~S. i"::)(mit ;;m1 ·,'/;;:-:~ ~re,,..; u . .::,: .. ~:;>,>\Rn<,,;l,NT-1$ OOM!\.U::~!::: 
l...\-clt<ni,,. }~1>--k :R<c<,:;vc~A'J.l<i!' 1$~,= ~fl!{\~-$ "'!'!! ~~~:$<! !-..> ~~"'--w l:,, '-" ~l<:<,.'i!@<>i !~~)'!SlOA'l llt1~$~~~)'j!C'-" %'¼C•M~ ~i'S:,,ml>,;,r. 

OECLAAATtON (37 CfR i .~) FOR UTILffY OR DESIGN APPLJCA110N USING AN 
APPUCATlON OATA SHEET (S7 CFR 1.7S) 

Ttt..~of 
!tw=tfon FL'ECT'R()LY'n~ i'\ND ELECTHC)C1-if.t.flz.:>\L DE\TI(:F 

i !mi~~>' $~-fa}:;)>.'<'~~e !hat ~ny-.<A!IM ~!ee MfilJ$m~fli rnmm in th~<fuci~~tion i<l ~n,snabi',-i, u!'ldffl" 1~ 0,$.C. 100'! ½: f~ or ;mpdsonrn~mt of tim m~r~ trnm 1lve {5} y-ews, & ooth, 

) 

PQtiti::,m~~sppil®.•)t ,;s ~ull-~metl- m- a~"ll~ $~tlm!tUfl!j tew."Jnal lnfl.,--mnatloi, !n (k.'¢Urms1$. ffoci h a pab:\-nt :l3Wll(::;a!km !t'.'.~! f11%>' 
C.Of!!lil3!m! ~; j~~mw t!~lt P~nsomil lr:-mmmtioo $UCN <S!S cSO<$&l ~•:Wt!!)< t)\Jl)",l;)ii:1f~, !:sank ~Wlt llWl}Mf!S, Of credit ,:satq iw~,"$ 
(l>fu~ IN:!t1 a ◊'leci'\: -er crecllt caro lrutts.~riz-~th..'tl 1,:i;·m PT0--2~"'!$ stit!rn!ttw for peym~,,t pufpo~} is- r1e1ew f@f!~ l:ly ~ !,,J~PTO 

fO ;s~ipp<.irt ~ ~~n,::lr s..ot1 &,t:•p!itmli.-:m, lf ~'$ fy~ Of ~!'$tmal lnfurmafuX! !s !nduded !~ dooumim!S! ~bm!~ t◊ lt'l$ US?TO, 
} p$lltioner#~pll¢i?KllS. $.~~ ~~-$il;Wf (*~ct!~ SU<lh rim.tma! !!llmwallim fwm {l':e QOC-t!1'%11t$ ~k~ tM·immln~ thum W a)e f VSP'fO'. P~i~<Sp¢:¼nt is ~--~ tt1at the re..~'mi or a pa~nt aMllc~kln •1$ .3~•aill3blE! in ttie puM(.j aMr ptlti~est;,,;m tif the 
~ppllca¼..~~ {tmhlss a fl<c"m-puti!k.aUmi roe~st Jn c:omp!k:·n~ wllli =37 CFR 12,~{a) ks ITT<l~i lr. ~ $-ppiloo!km} <it l$$<.,1™1® of~ 
t,.\2~-<(t Fui-nwrm(if$, !he r~cor~ ~x:lm an ata..<icior\~ "3pp!k-..atl().<i m~y al'so t~ av,al:al:\l~ 1n tt\$ l)lio,1tr it th~ aww.:-a'lit.)l\ \s 
raf~r~r,~~ ln a p1...'btiSh~d ~'W:l~lkm or an !1:,1:,1...~cl pat~n!. {&e>'l ir Cfl~ i .. 14}, C!=.~ imd crQfflt .imn1 m_$.,_"lf1Wl~n f,an'l>.-$ 
P'l"() ... 1>'.lW ;s~mrn.:t~ for· ~--.ym~r!t Pim>~ tj.J'e 11ot tfila~ed ln the< ap1)1~tloo !'!l'l aailli ~hre~~3ro ~~. rn>t p:.ib!ldy 1,N·al!~, 

Ni:i~; iV> ~~~~&~~ ~ii:s~ !)'~~ :n~rt-VOO{H ot ~h,•~~«t\ i"R'ii.>dm>J Mml-"'S m,a, <3:1ll'A"<3: liWW1'$.\,<3: <,itl~fy, m\>~~ ~0-."ll'l:Y 1Mt l()."ffl or m-ust ha\'33 l:>~.,,, pre,~~' 1,1$!,i. ,¼~ im Mditi@l3! trt'..VA!A:~1 u,nn far ~ai:i® ®ct:!b,&! ir-,,~:t(1r. • 

l~~ ~;,!~'$0f]~~\¾1l:l~l>t~<lii➔'~J..!,'$,<;: .. 1•1~ $!M S7 cm ,u,:$: '.ll'le- ~Wm!#~)>) &m~:l"0:I ½.®~,, M $<>.~«~ I,~~~ ~,;<~p,.~<;~~;:i;~ l,:> !~ (~ ~\...~ \..i$1>1ti ~r,~~~}lll>~~~,Cel)>t&"il~,;,~-..~~ ~~s 1...,s..c, •~ "'"::t <'<n::1<R u1 ~ 'i.H, "(l,)$ <>-~l!,,~t,'lM;;;e~:rr,<l\~<l ~ ji;I<,,; ~· mi>'«>lit ::c ~w,.~. ~~~M:).(l,.P,~':l;\~-~~(3 ~imlll:l.~~,~=~\®U:<l ~w.~ts:,:-, ~~) ~ .. \...®"i◊ .. ,;m., ,.;,i "'%''1<1$,,;mJi,,~~~•l~l~\Jt~ M'f 
(-$,'33>~~ <li\~ll>~~#W,',' ~•N~~J(<~,~~>ii~ ,,-._,,,,,~:x®;,:s,~~fuf ;:lid~'<!l,~1~~~~ '$~,M~ ~l(>l~ J;,l\,~~i,;:Q,1~1!¢~. t.l.-S. !?a¼,,(;;,,,:! 1',aja.'.l>~K~r-<ct. IJ,$. 0,~,~'1=>~~ ut C%><>-, !-'.SJ,~~ HW, A-.<=lslri"-. VA Z!Scl~t~~- ~lt,;/:rr~i::1'-10 ~ao~.CQI'~ f';)~ cm 
HllSAOO..~$, ~W~ l!.:l~ Crumn~c,;,~~ f~ f'llt~S!;!Ml, l:l~ i,ij~• ~>t;s.Mt~ )f,$, nM,M4lSll-

<'f ~·~ ~-):~l)re il'i--~~•~~.,, t,:,,-,,~ M<! t-W-P,(N!1%~•,;$>!>1<&,.~~'W ;!. 
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