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(57) Abstract: An integrated structure of a negative electrode and separator membrane. The structure comprises a metal foil (10),
and a porous organic polymer film (20) provided at a surface of the metal foil. The metal foil (10) serves as a negative electrode
current collector and a negative electrode active material at the same time. The porous organic polymer tilm (20) serves as a separator
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The present invention solves problems of secondary cells in the prior art, in which the cells have complicated manufacturing processes
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provided are a manufacturing method of the integrated structure of a negative electrode and separator membrane, and cell comprising
the integrated structure.

(57) F%E: — MM — g5t BEERER (100 MEATAEREA REMZ IR G
(200 , Frid&REER (100 RN 78S PUREREA TATEER R, Frid 2 LA PR G (200 FE4RHE.
GRS R AT RO I R R R R, A R, BRI R B R U KRR, RN S
L B R PR RE AT R MR B, Aok TR IR TR ATIRONK . s e tEaes. R
1 BTt AR R A IR TSR AR AR — R SR O 8 T VA LB 8 — IR S5 R ) i



WO 2018/170929 A1 { I IDL 00 01 0 R 0

ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ,VC, VN, ZA, ZM, ZW .

84 IBEE (R HFIEH, ZREGE—FATRMLRHX
fR41) © ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BXIF. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Etil (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERAT:
— WHEERRRE (RA%F21403)) .



WO 2018/170929 1 PCT/CN2017/078207

—H F AT — R MR L& T i A d i
BARATI,
ARE R B R B ARATIR, 5 LS B —F i BRI — R A
HH & A d i,

HFEHEAR

HAl, B4R THk? e ZEMAAEN ABMH, Ko, O TEETA
L ZRABATE R G AL B A R, AT R A 372 mAh g, AEmIRET
BHTHRNRERE, TRBELFHFANEFRLT S8, wahAs. fffedst

FegF R, BN SR SR IH/IRAGLEGIR, 15 9kt uii £,
PHREME Y, ARG REEGRLFM., HTIRBEEG LB RE, H
SeREA — R B TR, R T R R B — R G, R ELE
R, BREREEGHHBERL, ANESRTLERY S,
FrvA, X 2k 788 JZ 64 MK s 1) R A TR A .

BOb, B R R F TEEAE N, QFEE ARA. R BE,
AL OFRI. KL AE. BT Rk, BE. Ho, R 2EFTER,
STAE T B B E . AR RGEERES, WTHEAK.

AR
BTk, ARPF —F @B T —FF AR ATB IR —IRLLEM), Z— KRt
A B LA BB E S, WAL T, Bind b EREEURRE
BE, FINRGEEGHERMEREA SRR,
—F @, REPRET —H QRA TG — IR, L BB FRE



WO 2018/170929 2 PCT/CN2017/078207

TR ERBERRENSIHNREMIE, PTEEEE R R LS ARERA
Fao AARE AT, PTiA S AR EMEL LRI,

AL FHT XA, RIS BARGG SLR 0L, Pk LA AR I T vAZ T A,
ERrEE B R G—MEAT, LTUEHNREMEE BB GEANA LT, SH
RAE—ME @I, THERMBR—AERET, SRR DEE; SHRAE
BAR@E, THERHERSANSERGEMET, HERERXT A LLE,

AL G RBA TR — RN, &FER5EETARALTS2-564
BRI FARE,

Frik 4B th K MR GLA64K. 4. 4% 4. 45, AL 4%, B 43, 4. 4.
G B F BYNEE R, REHEV M LEEBRAENEE., &K
HEABO— LR EEREBHEE, TUFZ U R SWIE T 6H R
FAE—T AR, MAmBHZ LA — 2R .

Frik 4 )8 f6 h A mix EH UM E X, ik % 3L RS IR R E T ATk
MHEEY, LI NREMELSTEEEEREGERE, FAUR
B £ o9 BRSO AR RARAF 2R IRSE, TTARAM 64, T AR TRIN 64, Prik v
B Z e IARRET 4 0.1 pm -5 pm.

BTk 2 B 36 R R B EAR A AU R G669 Al , BT ikAe SUME R A6 ) 49 R AL
Y5 Pt % JUA RS MIE T R AR S dhid S FAR BAR R, AR FTiE % LA
WIREMIEL ik 8 fh h BB 4. PTEA U E 8 H 498 Audh =T A2 A AL
FESRABIRF] . ARLEAWRTEF) . ARBRBSIBIAF) F .

it % 3L ARSI MR 46 KRB T . T ARSI T ER . R A
CHe-x B . REAHAH. RUWBEHR. RUHUEIRR. BhEesw. &

ERIEBERBIR M. RAATI. THERER., KT . RALH. ERL



WO 2018/170929 3 PCT/CN2017/078207

M. RMBRES. TABRR. ROWHER. ROUHBHE TR, RL 8. RBAWRKR
LBiER. RO, RAM. BREERSMHF RS, L EE—
AR R oM. £R. B M. BRI ZIKENLY.

Frik % 3L AR A6 B E F 5-100um., #—F T % 20-60um.

AL FHA XAV, FTE S IR RS R HIE, )k, 2IRRIBIE
FRENERXBETELBER AT,

%@, REPRMET —H Al — ML M e R & ik, AT
R

WA Rh R, PTide B R BT A S RARE AR RS A

BRA T AT A M A AU BT BRAR 64 SR, 45 B ik SRR SR R ik 84
FRRBEFTEEBGERAE, 2EMRAE, 133 2ILANRLSWIE, 77
3| AR A TG — AR A4 A

RAFERZ I MR SMIL, R IR RIE G 7 XA PTiE % 3L RS
RSB\ Pk & B th A A @, BPATE| AR R — R A

Hb, ride B h 9 g4k, 4. 4. 4. 4. 4. 45, 4B, 43, 4R.
R A B B BYNET A, ALY M ELEEBALTNEE.

FIT iR B ALK A4 64 AT L6 8 WIR S WAl R, PTRIET) L35 R BF . N-2-
T A EITER . WArkH. TR, 845, Z 0Bk, ATk, B, BRRTES

Frid g MR G TIARREMTH . BT EAHBRTE . RABAH-~ R
A, REA%H. BRUBBEER. BRUEAEER. #EESd. B FRLR
BRBRELM. RAACK. THREKR. RT oW, RALH. BRELH. &%

BREE. TAERR. ROWEE. ROHBETE., RL -8B, KBAWNK L _BFE.



WO 2018/170929 4 PCT/CN2017/078207

RUH . RAH. BREEEREMDF ) —F RS A, R EBEFT—FFRIUAPR
ey, 2R, B ML, BIARIBFENLY . FTEA RS WATIR
PR BP g B R AT AT A 6 AT SRARAT AL

AL F, Bk ey B E A 10-100 um, F7i& s 4R 6918 Z 4 10-10000 rpm,
Ze AR EG B 1A 2 5-1200 s,

AEAF, P RIEGGRE A 80-300C, #MUEG)/AEHH 5-100 Mpa, #/E 4
BF 1 A 10-1200s, #/E69/% A # 50-150 Mpa.

HTHE B RS % A IR IE B ITHsE o —R T R— IR M, K
ZF, EFEIRBEL IUANREGMIEZAT, RELEEEER RER
EUHBE, UEBETUARABEE. BE. HOLI 1k RAFE 21269 F %4 &
3|, Pridw AL BT R TR R, TTRARIN 69, AT 2 R
W eg, Akt B e WARRE T A 0.1 pm -5 pm,

FlAfd, HTHEBEEGR S S IANREMEeGEE, KXV, EH&
RIXEFTiE S ILHENEESWMBEZAT, RAFTEEREE R R @SSV T R H
A A, BARBRAE S AT E B R IR ISR GEH 694 Hudh 6915 R
¥, TREEEM. HR, KRELAF, LTEREUBEZE, #—FAERE
AU EACE ShFoy - FEWE Skl e e O A e N R UV 7 I e e U R A R
H AT AR A HAELIRABBEF] . 4545 WABTEF] . ARBRBS BT 5.

FEZH @, REPRET Ak, OEER, B8R, AR KL NE—
75 80 PPk 64 RARFe @ IE —ARALLE M), PTiR IEAR 6,45 E AR R AR AR B £ P IE
M FRAR L0 EARE WA E, BTk EAE AT R Q3 EAE AR, Frik
SEARSE L AT IR AR AR — kA4 64 B U AR S —l.,

B £ SE M At #F 6 4% LiCoO,. LiMnO,. LiNiO,. LiFeO,. LiFePO, .



WO 2018/170929 PCT/CN2017/078207

( Li(NiXCOyMIII_X_y)OZ\ Li(NiXCOyAll_X_y)OZ )\ Na3V2(PO4)2F3 N NazFePO4F N k?/\l\

MGk G 2. bR AR AR T 6 —AP R B A,
4Hh. 4Bk, P —FF R Z

,.«\

Brik v, i p 64 SRR B e dE4e
Fr,
KK AR g ) & A2 T A L35 T B

BB 5 ARK R FAB T =T @ PTG RS R AR AR IR — R g

A
P2, B &S EM: FEMEEM. FaA. #

LA, BB BRI, SR EMAORIRE T ERE

b 4% ) 45 R AE ) o
T AR E @,
B RITERT, FBIEM;

ARIRE & W AN B — T RBEF P,
LI 4 B &

a3k, 3. FEEFPe—FraIL

2

W ﬂ

T

HIR 3. BA R o
BRE, BB RAN—T ERIFA,

HIR 3 PR AL, .

A AHEEE. RE. BE. R BWBRETH—FRIUR;, Koo h] @58

B, BEE. MR SUR IR SAT AR AL 69— LR

W IR 1-3 #4945 & 7T VA ) B 34 45 BBAE &I 5 AT
o VM AR R TK T BIRE
s, BAiE e e, IR TAAS

S

HIR 4. T, KA e B, R

o [ I — ARALLE AR R B ROB SR B 7%
MR, TR ALK
%Z@ﬁiaﬂ %‘Z@’f@ ﬁﬁ'ﬁﬂj‘_ﬁm)&(%

(1) AL LG T AARA TR —IRACEEH

MR e MBS, RS THMRE, ANRRET LI ESEFE T ORI E,

i?%%;@/&lgﬂ{%%T&—ﬁ:ﬁ?Xﬂuéﬁg%;

%42 T ER B FAELER



WO 2018/170929 6 PCT/CN2017/078207

(2) ARATGIE— R M T A Ry L * T8 2K, AL,
Ak = oA, T —F Ry w2 AAR, AHTRGVEGEZTUA
TR R H A

(3) AMATGIE — LS M EA RAGEE R, RorE. REE, AmT
3 5% b xS BRI A A R B (A BAIRIRFE T ),

(4) RABAalGIE—IRALLE A F 64 Ta IR s o AAEE AT UM RESF, Ad =T
REGUHEZRT oM, BAREIT A, B b bR A,
RS 69 7 A

AL PR EF AT @GR B b Ao HA, o RFEVA LR R 5
U4, BE T A B KK B KA 4G SR 5T IR e

it B 35,9

B 1 A AL A EA4] 1 R4 R A Fe T8 IR — R4 My o9 7 & )

B 2 AL FHRG 1 8 =R EEEREMEE T W AR IE A EK
EH;

B 3 4 ARL I FEHRS 1 69 REEAE 2CIFFE T 6 A LIEIRMALE

FLAR A6 T K
VATF B A RR N 236 09 Rk 525607 X, B 484, *F T ARF AL S

BIFEARAT KB, ETPLE AL LB BIEHFTIRT, LT d & F it
FoldAh, X4k Ut Fe AR LA A KR IR AR 69 R
T d 4% A FE 5T AL IR s ATt — B egute .

5 56451



WO 2018/170929 7 PCT/CN2017/078207

—FF RARA G — R e &7 ik, @3EA T R

(1) #% 0.75g FAm A THr->5 AR M £ K4 (PVDF-HFP) »AZ& 10 mL % &
BENE W HIB P, KA (50°C) BHLHE(400r/min)lh & #3] L &5 80 &
K., KRG, F2.5mL 4 K LEERARR B AR IIBRF, FIAE SOCEMHT
it 0.5 h 1F3|FT & Redhimik;

(2) BRBEH 19 um 6948 541V AARE MM R AR R ERR, KA 6000
B AP st Lt AT G e &b 38, 4R @MU B %, R AIRARE
AT AR B T T B AN MRS AR IR A iR 2 AF, R ARG R ARTEA;

(3) HFHE (1) FiFRAMERAERY T = ABRBESR (2) 2
AEA R EET, BREREBHANLZTEMAE (80°C) ¥ 12 h, 77
3| RARA TG — R4 A

B 1 HAKLIFERS 1 R ARl — A g ~&E/; BF, 10
K48, 11 AUBEE, 20 4 2 ILENREMIE,

el AL EE- S

(1) F&EBEEM: F08gRAEBE. 01 gFERE. 0.1 g RIBALH
A NE] 4 mL AT IS IREA T, AHHERFH A A REHEEHH
HET4HEEAT, SOCAZTTRI2Nh, F3EKR,

(2) Be#lwfgik: B4l 4mol/L &9 LiPF, 69 F L Egiik (EMC), FFhm
N 2 Wt% g BR I LM B (VC) B B iz & A ;

(3) ZRERAK: ERARPUTERT, ¥ L4 G456 9 EHR,
AR A @R — R MR R A A, BRI MBEEN. HOFILIL TR
SRS R

ST AR B L A48 1 64 R AT e AL S Ae IR, AR ®iRE: 2C (30



WO 2018/170929 8 PCT/CN2017/078207

min AW ), MKEE: 25C, Bobw/E: 3-495V, MXLRwE 2 FE 3 A
T, B 2 ARLIPERS 1 6 R EEEREZET KD LEEREK
2R, AE 2 Tikse, FIRMFRBEBEGHFEIERMAE. £ 10C X0k
BT (6 5AFARE), FERFFEMA 80%1A L,

B 3 A RE R FEHG 169 =R EAE 2CIERE T AR BN AE, AE
3 3k4m, PR R @B RGBT, £ 2C A ERET (ALK
&, B 18] % 30min ), 1000 KABGIRE 222 45T ARSI 90%14 E.

E 4] 2-11

FHEp) 2-11 5 FHA) 1 69 R &4 &R fARA TR R — KA b 1L
R 692 % Sa A R B VAS), AL FTA 5 BRBAL R 69 AR R, ) B ad 364 2-11
8 R BT R F AR, JFE AR KR 1 6k A EATIRAR, %k
) 2-11 PirA& R 694 B Sa M A L d b S M AL BAR A TR 1.

A 1. RRBAFERS 1-11 4 R Sty bl i R gk

LW | — o —
o itk @i h A& LIt 2 B TR R 90% I BT
(mAh/g) TEIIRE (DO (Wh/kg)
1 ERYA 104 1000 216
2 L] 94 830 195
3 B 92 950 150
4 g 45 220 75
5 el 49 60 102
6 BiE 34 120 77
7 K9 29 200 69
8 L] 39 160 81
9 PLIE 45 230 187
10 ®iE 55 300 179
11 BHESE 83 720 176




WO 2018/170929 9 PCT/CN2017/078207

ME 1 TAEE, REAFERG P, AHER4EHEN, BELEE

PEIRHARE AT, REEE LS.

&,

548 12-34

FE ] 12-34 5 F 3645 1 69 =R &, 5] & A2 1R 4] 4 b ) SEAR B E R 69 B4R

B AR e R R B VAN, EAPTA R BAE R AR R, R B 5246
5] 12-34 & =K &t AT A M ALK, 5 AR B £ 1 69 M Re BEAT AR,
5] 12-34 PSR 64 SEARE AR R L B4 52 fe AR AR L& 2,
F 2. AR T 12-34 0 ok @ g w2 M AL AR E
. FLAL2E M B
M 4
G LA AR | AR 0%l | REREE
(mAh/g) TEMIREL (IX) (Wh/kg)
, 4 M LiPF¢Hilkla ' 2,185
1 KA B DR 7K 104 1000 216
. i 4 M LiPFs ik H 2
o
12 AES SRR TE 2T % 260 18
X , 2 M LiPF¢Hilt e /' 2,185
T
13 ERA 55 SRR 7T 95 880 183
1 M NaPF¢+iRER V. 2. g+
14 HREFIBR R | TRBR — PP BRI IR R 2 B 93 530 197
(1:1:1, v~
1 M LiPFs+Rs I 2, B+
15 LiCoO, BRI — Hl+BR IR T 2R 160 550 300
(1:1:1, v~
. 1 M LiPF+R# R F 2.1
16 LiMnO, TR 7 S 95 320 200
. 4 M LiPF+ik g F 2.1
17 it DO 7T 39 250 75
1 M NaPF¢+iRER V. 2. g+
18 Na,FePO,F TR — PR B+ R TP 2.1 50 400 75
(1:1:1, v~
19 TERALEL 2 M LiPF ¢+ — /1 2.7 50 200 70
1 M LiPFs+Bk IR V. 2.5+
20 LiNiO, TR — I EE+TR S Y 2.1 56 300 80
(1:1:1, v~
1 M LiPFs+Bk IR V. 2.5+
21 LiFeO, TR — I EE+TR S Y 2.1 60 360 80
(1:1:1, v~




PCT/CN2017/078207

WO 2018/170929 10
. 2 M LiPF+BRER — FF 2. B8
22 NI EAME 65 260 150
ISR (DMC)
23 ARSI 4 M LiPFeHRRR T L1 78 300 158
i +2% kR V. £ W
1 M NaPFq+i i V. 2. T+
24 Na;Vy(PO,),F; | TR — FER-+IRBR FF 2B 70 600 140
(1:1:1, v~
. 4 M LiPFs+iRME B 7.1
25 —# 1 " . 45 200 95
At SRR E 2. I
26 A 4 M LiPF+Bik & H 2.1 40 180 140
4 M LiPF o+l — H fig
27 TAEMN . N 48 200 121
A= SRR 7, K
4 M LiPF iR B 7.1
28 —HEAkE N B 67 130 117
AL +0.5% R . 7, 475
1 M LiPF+BkIE 7. 2.5+
29 LiFePO4 TRIR — F B+ IR Y 21 150 740 280
(1:1:1, v~
4 M LiPF iR B 7.1
30 RALE . . 63 200 131
L) FIO%RIRE 2.1
4 M LiPF iR B 7.1
31 Vel . - 42 250 67
1A SRR L 2T
4 M LiPF iR B 7.1
32 RALE . . 51 210 95
A SRR L 2T
Li(NixCoyAl -x- | | M LiPFa I i+
33 TRIR — F B+ IR Y 21 165 250 270
¥)02) (1:1:1, v~
(Li(NixCoyMn | | M LiPFe+HIRER 2 B+
34 TRIR — F B+ IR Y 21 180 250 308
1-X-y)0; (1:1:1, viviv)

ME2F T AR &, KL E®RGIF, ERMHA L EL

LiFePO,. Li(NiyCo,Al,,)0,) FAHat, Hpremss

ar——»
LE R

FE G,

5 #48) 35-51

##. LiCoO,.

BRI ZREELEE LS,

FHA] 35-51 S L4 1 &g kbbb &4z, RVE (1) PH&ER6H
IR BAE R S AARAR )

R AR R 6 KA M A S B DA ST,

45 52

S A0ETA




WO 2018/170929 11 PCT/CN2017/078207

536 1 RAMET, HR (1) FHERGMERNG T HTE, #4&
1338|649 % LRS- MR RE, Bk, KFEaAF, ZIRSWEMH A
LALE 4 F-PVDF-HFP 3864, # &2

(1) deE B boh 101 6985 TALH 4 & Fo Tl A T -5 B % (PVDF-HFP)
BT REREF Y, BRTEDRHFEAF RS AT ERE, REAN—E TN
LB, #E 30 min X ARJ8, BPT 33| TALA 4 £ -PVDF-HFP LR &40
IRAR B

(2) BREEA 19 um 4945 5G4F RARE WM T VAR A ERIR, KA 6000
B AVt L AT G e L 32, A4 R B UY EE, KRB A AR
AT AR B T T B AN MRS AR IR A iR 2 AF, R ARG R ARTEA;

(3) %3, (1) Fri3E LA 4 £ -PVDF-HFP 2 %38 A4 3T 3RAK 24 )
BN TR ABABLESR (2) YR RBAENEERT, REREBRANL
=T (80°C) TR 12h, BPFF3] fARATa il —RiLsE M.

3.4 53

536 1 RAMET, HR (1) FHERGMERNG T HTE, #4&
364 % LRSMIBAH R, B4R, RE#RG T, % ILRESWEATHH R
IREsH AR T =83 -PVDF-HFP 69 % 2 F W& R o4, 4|&id42%:

(1) dx—2 Butbdd PVDF-HFP #=% M T (PEL) ARRMmAN—F S 49
ABEF T, R THF | hIEAF RSN AT B, REMABIREH LR T
—BF, B 1 WA HER, BA—FLENCE, #F 30 min A EBLER
L, 33| VR RSH AR C —B2-PVDF-HFP ¥ & F W 4R A- 47T SRR A

(2) BREEA 19 um 4945 5G4F RAE M IT VAR A ERAR, KA 6000

B A4t L AT G e L 32, A4 AR B MR UBE R, KRB A AR



WO 2018/170929 12 PCT/CN2017/078207

AT AR B T T B AN MRS AR IR A iR 2 AF, R ARG R ARTEA;
(3) FHFIF, (1) PHFRREMR AR C = B2-PVDF-HFP ¥ 25 W& &4
AR R AR SR i ABRBELETR (2) P2 R BAENEERT, #E
R B ANEZ T A (80°C) F-FIR 12h, BPAFE] fARF @I —IRILLEA.,
¥ F ] 35-53 69 R BT RALFE MALMK, FE AL A EEE 1 69k
REtATILAR, 4] 35-53 PR 69 RS AT A b sk 2 b i B Ak do 3

Iz
& 3: KRR EMA 35-53 04 R B e d AL MRS R B R
Sl i SN S S
o RErtpl A& BRFEWE 0%MIE | AEEE
(mAh/g) RE (IR (Wh/kg)
1 RG-S TN W 104 1000 216
35 REM IR 93 820 186
36 W BRI T B 89 630 189
37 RAE N 90 780 200
38 RO IwlE 4 92 670 190
39 5 2L s Ao 93 170 180
40 e iy 97 250 70
41 R KL PEIR & 88 90 63
42 BHE b 89 920 65
43 TR 92 630 75
44 BT 93 200 63
45 RHWE 94 260 80
46 BRI 97 240 158
47 P A TR 88 280 138
48 by 97 250 90
49 RO W 85 200 80
50 RN 93 800 100




WO 2018/170929 13 PCT/CN2017/078207
51 TN 97 890 127
& AL 4T 4 & -PVDF-HFP
52 98 920 153
BEEY
PVDF-HFP 2 5 5 [ 4%
53 85 800 142
FEL A7 SR
MEIFTAF E, KL FEEp T, 2 H R - slm s EA % LK
SMEAA, BRI e R T RS, RS BE LS, MBI KNS
R,

% 3.4)54-56

R 3e)54-56 5 A1 69 R & H] B2 TR ) S E M R IR R P R
HALETA IR BAL R G HAHAAR R, B B3t 5256
15)54-56 449 — R ¥, 3 AT 8,09 AL S M AR MK, IR KB 5256451 49 MR

Ho b Tk LBE2E AR vASE,

PR, R ANEA,
4 R I E A SA-5664 ik S ag Ak S MBS AR R
FELAL S R
SR | KB
b PRI 25 B T U 2 Q0% I e B
=5 (wt%)
(mAh/g) HRE (R) (Wh/kg)
1 19 104 1000 216
54 2 97 200 205
55 13 99 850 209
56 30 96 620 201

5 #.45)57-60

T HA)57-60 5 LA 184 ik B d) Bt A2 A B 0

b, HACFTA S
e 5 b

AT A2 5 KR E) VA

BRBAL R G A ARAR R, ) B3 52 4645] 57-60 69 — R ¥, it AT @,

EMK, FEH ALY EHEG]E MR

FHATILER,

¢t RATLKS.



WO 2018/170929

14

PCT/CN2017/078207

£5: AK I FHA5T-606 K B ad B M EL RS R

HLAL 2 A
SEHE g | 2B A R ey
ths & HIM A BT E 900%ITE | ey
= =
(mAh/g) HRE (IR (Wh/kg)
s [ f5E
| 5 [ AL+ WL B 104 1000 16
BT (2 25D
57 et =) kA 99 900 205
58 =k AL 94 850 203
5 B HURELE RIS 100 850 201
(2 5351
= M =]
60 B HURELE RIS . 200 198
(5 4351

IS FITAAE, RPN EEB T, £/5&% kA& ET X )R
HAAEIAREEA] (2 24 ) AR AR E4F, EATMEFIGRLLEET R
&, REEALSG, MM RBIRIT,

E 4] 61-63

FEHA] 61-63 5 EHA] 1 65 R EEF SRR Z ILRSMIZ IR E 7 N
RREVVASL, BAPTA B BRBAE R (A ARAA ], R B3t 2364 61-63 49 =k di
AT AL F ALK, S E AL EH] 1 AT, £ RANLK 6.

¥ 6: KEEHMB 61-63 6§ ik w ey e b e A sk

B HLAL P A
SLHEflgm | @BERERE ‘ —
3 ‘ bh FETH A BRI 52 90% (K AE R
= YIkR IR & 7 =\
(mAh/g) TEMIRE (IR) (Wh/kg)
1 RIS 104 1000 216
61 #E 98 900 208
62 e 94 750 205
63 IR 96 680 207




PCT/CN2017/078207

WO 2018/170929 15

Mk 6 FAAA S, AEAEEO T, KA KRG XS LKW 5

o re ki h K@, MR 44 T A,

AR O AP ARG R AR FTBE — AR M), T A SR B gk R R E
Ak it AR, b g AR R BV AR TR A, BIRIR S u ke 51
MEEE, MBETIA ZABbE F T A AR, fTHEAK. wibi

h=4

=z, [

i
[rs
&
Ex
I
%_m

7K. IR XS AL

v
[rs
e
M
I(_:JE\
H@ E)
5
W



16 PCT/CN2017/078207

A & R

WO 2018/170929

1. —HF A AeldE— A, R EAT, ek h RELNR
VIR, PR e B iR B A S MR AR A AR

& B R R E e % ILA Bk A

EATEE, PP B AUH ARSI L A

2. B AER | ke RARA TR — ks My, LA T, Ak

R audE4k. 48, % 5. 4. 4 4. . 45, . . . B 4

AP IEEZ—F, REHEV—F LR BALNEE.
3. 4RI ER 1 ARG A Aela R —IRIu M), HAFMEA T, RS ILA
WK, B EARHBRTES. B0 A Chh--5 2 R k.

Body., BT R A RAERE

HR &

MR M MR LIETR A
REAW. RUWBEEE. KOS mm. /A
oM. RAA K. THRERKR. RT oW, RACH. BRLE. AHRER.
UWHBSUE T RS, R B, RBAKMMKRL A, RT

FABRRR . B LI,
Sy e —F RS A, R EBEZ—FRIAT R SH

x
. BEBREE KRG

Moo SRR
Bk, IR AL M. BIACRZBENLY); Tk LR REGW IR

S % 5-100 pm.,
4. B A ERK 1 ik e) RARFTRRE—IR LM, EHEET, RS REHG
REABRERUBEE, kS MREEMERTXETHEAUBEE Y,

X 52
ko

M b P B i R R
5. dBAIZR 1 PTidey AR A TRl — KAy, BREET, PrEe Rk

[

B E @A AT LB 69 A, Bk A UM E AL 09 A S Bk % 3L
YR FA AR, RS AR SMES

A ATE AW IR F 04 LA

ﬁﬁ’i/‘ﬁé 55}# E%%Qiﬁgﬁé\o



WO 2018/170929 17 PCT/CN2017/078207

6. A A ZR 5 FTiE ) RARATGIE — L 4EH), HAFIEE T, Pridd s
BRI B9 AL CLIER MUERIARTAF . A IREEAF] . AKBRES BRI PG £
Y AP,

7. R AR 1 ke MA@ — e s My, E4FEAET, PP 3 ILE
MRGMERRARIE. Bk, RERBENG ST RPN ERXREETEERER X
.

8. —Ht AR @ — AL LE ey 4l & ik, AMEAET, aBUATHIE:

BeEER, PTEeBiER B A S R E RS JARE EAH

BRAT AL A RA A BT BRAR 64 OB, 35 BT 3R R KR #) R Rk
FRRBEFTEEBGERAE, 2EMRAE, 133 2ILANRLSWIE, 77
3| fi 4B An [ — IR A4 My

RAFERZ I MR SMIL, R IR RIE G 7 XA PTiE % 3L RS
RSB P48 6k A&, BPATE] fAR AT — kL My

9. bR E K 8 ATk ey AAMRA @I — IR 6 & &7 ik, HAFIEET,
EHR &R B S A MREWIEZA, LR B, BE, HEL IR
F ARG T RAR RS BER A BREULAE,

10, 4B A EK 8 ATk 64 AR AT — IR M| & ik, LHFAELET,
EHERKEIEZ A IRESMIRZAT, S EPTEEEE R A @SS
B AL E 69 AL

11, —Frdak, ZHEET, QIEEM, WBR, ABRLRAZR 1-7E—
RETE G R A G — AR LM, PR EAR @35 EAR R AARA IR B A2 P ik SEAR
ERAR 0 EMGE WA E, TR EME WA R Q36 EAE M AT,

12, JoA AR 11 PRk egdie, B4t T, Frd EARAH €% LiCoO,.



WO 2018/170929 18 PCT/CN2017/078207

LiMnO,. LiNiO,. LiFeO,. LiFePO,. (Li(Ni,Co,Mn,..,)O,+ Li(Ni,CoyAl, )0, ).
Na;Vo(PO,),F5. Na,FePOF. RAE £, Biks . FlEMMEMIKF 69 —Fr K %
i

13, deA R ZR 11 Pridegdie, HASMEAT, PFARRTHeBmEa
4R . B BAFERPN—ATREA.



WO 2018/170929 1/2 PCT/CN2017/078207

-
N

3 R

2 1€ Leo %

3 e <

g- C é c 3 C . eV»w_i§§;>§§»:-"r’ %

m“‘ VRN (2 L e {5 PRORRNELN ,g;{} x
. 20

PETT I 3
)



WO 2018/170929

2/2 PCT/CN2017/078207
500 100
[
i
400 A » 80
= . i o BE |
P\sm J 60
3 "l
T 2p0d € L 40
®, H
100 i oo
G T T T T T T T T T T T T T T T T T T T 8
) 100 200 300 400 500 600 700 800 000 1000

EINE
A 3

(%) B2 55 B



International application No.

PCT/CN2017/078207

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

HO1M 10/058 (2010.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO1M

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT; WPI; EPODOC; CNKI: B, 7k, FHWK, BB, iR, —&, 84, 44, eectrode, negative, anode, seperator,
integrate, joint

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 105074989 A (LG CHEM, LTD.), 18 November 2015 (18.11.2015), description, 1-4,7-9,11-13
paragraphs 10-14 and 53-56

Y CN 105074989 A (LG CHEM, LTD.), 18 November 2015 (18.11.2015), description, 5-6, 10, 11-13
paragraphs 10-14 and 53-56

Y CN 103247819 A (SAMSUNG SDI CO., LTD.), 14 August 2013 (14.08.2013), description, 5-6, 10, 11-13
[paragraphs 33-34

X CN 104600365 A (NO. 213 INSTITUTE OF CHINA NORTH INDUSTRIES GROUP 1-4,7-9, 11-13
(CORPORATION), 06 May 2015 (06.05.2015), description, paragraph 29

Y CN 104600365 A (NO. 213 INSTITUTE OF CHINA NORTH INDUSTRIES GROUP 5-6, 10, 11-13
(CORPORATION), 06 May 2015 (06.05.2015), description, paragraph 29

X CN 204885313 U (ZHONGSHAN GUOAN TORCH SCIENCE & 1-4,7-9, 11-13
TECHNOLOGY DEVELOPMENT CO., LTD.), 16 December 2015 (16.12.2015), description,
paragraph 11, and figure 1

Y CN 204885313 U (ZHONGSHAN GUOAN TORCH SCIENCE & 5-6, 10, 11-13
TECHNOLOGY DEVELOPMENT CO., LTD.), 16 December 2015 (16.12.2015), description,

aragraph 11, and figure 1

[] Further documents are listed in the continuation of Box C. X See patent family annex.

* Special categories of cited documents: “T” later document published after the international filing date
or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
other means skilled in the art

“P” document published prior to the international filing date & document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

04 December 2017 27 December 2017

IName and mailing address of the ISA

State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao XIONG, Yue
Haidian District, Beijing 100088, China

Facsimile No. (86-10) 62019451 Telephone No. (86-10) 62413979

Authorized officer

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2017/078207
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 105074989 A 18 November 2015 KR 20150050503 A 08 May 2015
EP 2953201 Al 09 December 2015
JP 2016532996 A 20 October 2016
EP 2953201 B1 04 October 2017
WO 2015065090 A1 07 May 2015
TW 1570993 B 11 February 2017
EP 2953201 A4 27 July 2016
US 2015380706 Al 31 December 2015
TW 201533962 A 01 September 2015
KR 101676408 B1 15 November 2016
CN 103247819 A 14 August 2013 EP 2624333 Al 07 August 2013
CN 103247819 B 28 December 2016
JP 2013161784 A 19 August 2013
EP 2624333 B1 18 October 2017
US 2013202944 A1 08 August 2013
JP 6164578 B2 19 July 2017
US 9450223 B2 20 September 2016
KR 20130090724 A 14 August 2013
CN 204885313 U 16 December 2015 CN 104600365 B 11 January 2017
CN 104600365 A 06 May 2015 None

Form PCT/ISA/210 (patent family annex) (July 2009)




Bl ey I s W
PCT/CN2017/078207

A A E
HOIM 10/058(2010. 01) 1

2R PR LA 2028 (TPC) B R i 452 8 I 22 2 JS RN TPC T A 7328

B.  MERWE
FER KR ARBRBEUR (B 2R R SR K5)
HOM

BB AL FR TR A B4 B 5 R PR BE SRR LA A M AR 2R SCR

TERE A 2 2 () A7 it e (Rl e A9, A0 TR RAA) (e A )

CNPAT;WPI;EPODOC;CNKI: EEfR, 4%, FEAR, FEHE, FEH, —1F, ¥4, 454, electrode, negative, anode, sepe-
rator, integrate, joint

C. HEXH
iy SIH M, ER, JEIHMSCEE FHE FIACRE SR
X CN 105074989 A (BRX&HLGILZ) 20155 114 18H (2015 - 11 - 18) 1-4, 7-9, 11-13
A FEEE10-14, 53-565%
Y CN 105074989 A (BRX&HLGILE) 20154 114 18H (2015 - 11 - 18) 5-6, 10, 11-13
HAIEEE10-14, 53-565%
Y CN 103247819 A (Z2SDI#E44) 20135 8H 14H (2013 - 08 - 14) 5-6, 10, 11-13
P AE 553334 B
X CN 104600365 A (FPERSETIE ——=HF3TFT) 20154 54 6H (2015 - 05 - 06) 1-4, 7-9, 11-13
LA 5298
Y CN 104600365 A (FPERSETIE ——=HF3TFT) 20154 54 6H (2015 - 05 - 06) 5-6, 10, 11-13
LA 5298
X CN 204885313 U (P ilE 2z kAERI S R FEERAR) 20154 128 16H (2015 - 12 - 1-4, 7-9, 11-13
16)
B EIIB. Bl
Y CN 204885313 U (FILEZIERFEEZRERAT) 20164 12H 16H (2015 - 12 - 5-6, 10, 11-13
16)
TR, E1

[ st ek myg i spg TREBEEFIHE.
x B F SR SRR, “T’E$%E&%%WEZF“E 5 g AR AR, {HY T AR
o S . e B2 B aUR B e
wpr GG BIARSEOFR T B Bk — BORA Mo
“x7 BEBIASERISCAE, $@%@?Iﬁ T B AR R B
w0 B E B S RS B A e R 2 AT P =
«pr TTHERMR AT KA R SR S 4, B : “W’#Uﬁ%%l# é?Iﬁ%%*%ﬁ%¥%7§iﬁﬁéﬁ
L R e R T e RN (o e
HE %Kﬁﬁ@ﬁﬁ
“or WRISRATE. A BRBHAL R AT “gr [RIBESFIFSCH
wpr A ST E R H i R T BT sk pAR Se A H A S
[ PR A 22 S B se A R H ER & Fisr B4R S HE 3 H
20174F 121 4H 20174 1217 27H
TSA/CNH 44 Fr 1 25 Ha 1k ZAE R
AR N RAL R B [ SNV LR (ISA/CN) 4 R
A [ b 5 T M DX R T 36 65 100088
HHEZ (86-10)62019451 iSRS (86-10)62413979

= PCT/ISA/210 (5E270) (20094E7H)



ElEese EEE
FT RIS HIRER PCT/CN2017/078207
K ) A BRI Wi SR s

CN 105074989 A 20154 114 18H KR 20150050503 A 20154F 5 8H
EP 2953201 Al 201654F 12 9H
JP 2016532996 A 20164F 10H 20H
EP 2953201 B1 20174 10H 4H
WO 2015065090 Al 20154 5H 7H
TW 1570993 B 20174F 24 11H
EP 2953201 A4 20164 7TH 27H
uUs 2015380706 Al 20154F 12H 31H
TW 201533962 A 201654F 98 1H
KR 101676408 B1 20164F 11H 15H

CN 103247819 A 20134 8H 14H EP 2624333 Al 20134 81 7H
CN 103247819 B 20164F 12H 28H
JP 2013161784 20134 8H 19H
EP 2624333 Bl 20174 108 18H
us 2013202944 Al 20134 8H 8H
Jp 6164578 B2 20174F 7H 19H
uUs 9450223 B2 20164 98 20H
KR 20130090724 A 20134 87 14H

CN 104600365 A 20154 58 6H CN 104600365 20174F 14 11H

CN 204885313 U 20154F 128 16H ¥

#F PCT/ISA/210 (FIEEFIMIH) (200947 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

