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Title: BATTERY

R4 - bt

(57) Abstract: A battery relating to the field of batteries and comprising a battery module (2), a cooling liquid (11) and a battery
container (1). The battery module (2) and cooling liquid (11) are each provided within the battery container (1), and the battery mod -
ule (2) is at least partially immersed in the cooling liquid (11). A liquid sealing layer (12) comprising a barrier liquid covers the cool-
ing liquid (11). The latent heat of vaporization of the cooling liquid rapidly carries away heat released by a battery undergoing
thermal runaway, thereby avoiding a heat buildup which causes a constant spreading of battery thermal runaway, thus having a pro-
tective eftect on the battery.

67 TE: —FhibdE, RIS, 12O R (2) | WEIR QD FIEMBEE (D, Bkl
B (2) AR (1) i EA R (1) W, Frdfiess () 2AOHMRNAE (1D F, Jridk
R QD EEGOEHEBBBEIREE (120, AREEA AR IS PG AR 42 it BRI A P B s e 7
T S PR R BRI A & S, LRI ORI A 2 AR



WO 2017/028033 PCT/CN2015/087039

b
BARFIR
AK I e HAT Pl R R A% S S I i A
BREAR

R e S e B2 N =t e NG VS SN B G 2 S (1 B2 i RS N1 S AR P A e
HLENVCET . H TR R 22 e M — E R, A A Pl Bl e 1 it B
JCH T W E R SMER R i A B UM S5 SR B, W] R R BULRE R4, 4100~
700°C ) ER A K B A

FERIAR B R RS 32 FLAL S A AS B T A7 ek 1) R R AL R SURR R FE80 ~400°C
TR EARAEIAELS0~400C R /0 i# . FAREAT200~400°C R 43t LA R S5 AT it
NRBER TR IR AR o IR R B AR R O, 2 R I R AR B — e
JEI CEIEN130°C) , BT I BORE B TT a4, S 30E SRR 7 FL P S B, AR
JI A A AR R, NTREICE 2 4ve, RASEERVAIE IR S, TR dhd
RAE, TN R K BRNE B 2 A

HiE 5 HCN201210317186. 4, AFRA FHBAR AR b 2L &R, ATH T R S 48 )
AR B i A D, IR AP 4 T8, kb T RGR IR R KT e . HR
AR R A, B AR AR S AN A e i, AR R AR B 3200°C
Ch b B e — A i, 3308 2 Bt g A AR R
RHANE

ARG IR, AR AT T — R gL, AT AR A ERR IR, BT
HELH RS HURITYA SIS U B AR AR P, Il d b 28 /D3R /- BNV 2R, TR VA H1i
YA ARIE AR T0°C 2 200°C 2 18], BTRvA W _E 78 o5 A0 S BHBE W M iR B 2, Bk BELRE R
SV ENEANEYS, BN TV R R, JF HBHRRBAE200°C LR AA2v L.

HIV AR 22 /D i@ NS HIE P, 45 v 7= AR i P B B A D VA H A 1, JF AL
K b dl e R, J b PRI it IR KR AT R .

IEH TAEREOUT, A n] BUR I sh i 07 sUAA, it AR AR A Rl il v AR
5 A2 Hth 415



WO 2017/028033 PCT/CN2015/087039

IR, Ve BRIV, A R s R, RS AR R A
BT RE L2 B R S A AR B B

VA HNE w5 PR = T LU BB MR, BHEBRVRA S R BB AR, A 4]
WK, HoEAHE. HEBRIT A b, B HIRAE 5 TAERRAS I 1 & 45
%Ko

A, A EIR YR AL AL AR R FR 2 VA EIRUR AR 5 A K VR RELEE

VERA R IIRIILIE, il v HIR L & A BHBE . 482 b B It BR IR o

RAEA KA H I, Bkt B T TI/ER &R, RAGRAERETE
70°C £ 150°C Z [AI I A o

TENAR B IILIE, Frkvd EI0E B AL T it i AR R D 400 N, AR ISR R AE
70°C~ 130°C Z [0 FI9BLAK o

VENA R IR, ik it 20 TAE R ) 4bF 0. 2bar~5bar Z [H].

IRV 2R R A BRI A 2, TETAE I B R AL S ANt i, I HAE Ve IR B A
REEEU LS NS0 ST, 1A 5 R 5 R AT A, Phih
M PR A Ve

U 53 B A Lt R AR BRI P AR R A H R R R A . TS
B VAR R 3 B v TR AR A% SRR, HLVBR A ARV A P AR B v TV A ) 4
PR S M) FH A2 R A2 v BV A T AV U S A B2, S A% e T R R P TR L A8
A, A AT R R R BRI (BT AR R D, P e S e B
T,

MBS HCRT AU U S AR RN ARG IER N LAE. 4oy w LAE
0. 2bar~bbar, XA FTAEH EH DEREE, ¥ JRRT IR BEIEFEAE 70~ 150°CYa [, A4
BAEARUE R AE T VAL AAE 25~2500k ] /kgo FEMREHOS B 00 5 T4E, ®EW Ik
TSR T0~130°C G I 48 Bl A o

VENA WINPTk ve HIRIE H =S P e MU s b i 22—l

MR A R B o — Pty 2, il v AL B BER = IR AR =N e b i 2 2b—
Fire



WO 2017/028033 PCT/CN2015/087039

SRR EREE . BEIR = T R AR A e B A AR R IR A, R 452k, BRI
HT AR R PEREER AT

B 5 WoR TR TARKR MRS, RAEMKRERER L. EeEd
BAE RIBAR T IR AT AR I, KRl R R, H A 70~T5min B, H
MRS AL AR 100°CRLE, g g IR Rk, IR SR & oI SRR A AR AR
AR I AR, AFAE IR 2 (IR EEAE Thmin A4 A A 100°C LR, KR CLHE
B, SRR A

TEAA R ML, FORBHRGE S HVEAS B, BN TA NI Z L, I HBHRE
VAT 150°C LU R A4k

Pk, ik H19 L BH RS i B2 22 KT 0. 3keg/Lo

HI T BT A A — B AR R I EARS R G AT I, YA #0900] BRI BT 48 Kk
MR 2% TV EI 7 o 60 S BRSO =, OF BB S 5N B, A AR
M, BB THREER, AR R B R IR R .

TEA AR HALIE, BHRSIRZE IR KT 0. 5mm.

TERA R I, BT BRBEBGE F AR 25 i o (2 /b — . SEfRIEH, Frdk
BEL R VBUA T T

6 7R T A SRR VAT A R R it 2 A T R 2 ot b, SRS R R T
PR E 2 G, RAEHHE 760K, (2 ihAf P SRR A8 B H LK S R 1% O
E R AR R AR B T IR A R E A

TEARIE, BT r A ERE rE i P # PO BB RCE, 15 AT IR At S (0 B R AR
MG

AR E O, TR R AR AR B AR, e n] DLAE A AR 4 PR RN R B
FERE NS o T B R SR E I R AR AR BOR, K R N J VR SR AT
FFE, T BARA T b A 4 2%

PR bR U, A R 0 B R A 5 R AR I AL, F Y s
Y IS S I T A HH % oA v b 151 2 T DGR S R A TR B A2 8 S, — LRI
2 MR AF R, 8T T e vERE.

TEAAR ML, BT A b i & e 8 .



WO 2017/028033 PCT/CN2015/087039

HLVHL A b R0 R R D B b P A T A R RSN 5O, B o 7 i A
I, AR A AR 52 R IE R B 71Uk .

AL T— Mt RSy, A EPrR b, Pk it 2] R gk AR SN
ARG, PRSI R Gl P i 5 A, Pk s s rh v 2o i 41
IR RGAATIRIR .

WRAE AR A — M 730, Ird SN R G OFGIRI A . Bl . D2t e LU AT
M, Pk mihsa. fEF 5. Hedhas g il o g 0 A Mok #

VEA AR AR Ty — M st =X, PR G e P I Es1, iR G2 b N BB V4 4]
W, PRV HIE A R A B R TR B

T R PR b R P ORI, P S8 7 5 L 574 0580 5 OB Gl v P A4 R A L B 2 A
H, i AR

AR B AR NV EIR T, R RV ST — e iR T B b i i v AL
(RpRp T, A A F B R BT P AR R R A, e T i S A B A e, A
MARBRY R 2 A ER]: I AR AR FE s E A SR MRS, K3 T iLr
(Rodst AR A, E v 2T i R T IR R IR ZINEE M, 5T DA s,
iy A RAT S AF IR 4

B ] e B

1R AR B A T Tl Lt 2L ¥ 45 4 s 2 [

) 202 A S B 2 S 11 s — ol it 2L 1 45 4 7 e

32 AR B 3 (ol R 2 2R 4 1) 45 ) s

P 42 A S B A [ — P 2 e 1 45 7 s

R 52 AR 2 B 2 FF f— o et 20 A SR RO UL 0 R AR A il 2 5

16 42 A% o B3 8 T (1 R s 2 70 AT Tk ot 7 i R T i 7 o I VA SRR T B 60 R R IR
RS EE AR

Ho, 1 ds, 1L AELE, 120 EE, 13 PRIRE, 14 A CT, 15, AR
H, 2. iy, 3O BRERERE, 3L PRI, 32. #uiEt, 33. i,

HARSEiT =

DL B B AR SE N AR BEEAT T PR I, AR T AR A BH FEAS BRI T B R S 3]«



WO 2017/028033 PCT/CN2015/087039

SEHEBL:

WELFTR, RREWHATF—Frihdl, SfGmbsihe, AEE 1 CHBAE1, mithihl
A A8 s o At 2l S A R it 2B A, R NI A L, RIS IR 2R LL, 845
R RT R 21 AV HIR L1 o SRS I BB VR AE A2 2R L1 TR st PR Z 12, BT
AL 2 LR E 1200 JE E A 300, 5mm, 0 w] 874 J0R L LI K& bR, R E
RITEH

VST P A HIE L L SR, PHRS B2 i

SEiEf2:

WE2FR, RREWHAFF—Frihd, SfGmbsihe, AEE UM B AEL, mithihl
[K) A Hs 0. 2bar. FLMASEER2 AR RV AL R, PN FIAR L oh, Ayl 2 /e i A L
fFIE N E .

[FI DAV EIRLL, A54F A 2 AR FLR AV AR L LR o SR S5 I N BELRR R A 73 7% 21
W BT R P R 212, 3E T EIR R 2 _ERR 32 1209 5 A E Tmm, W1k ]
WEP HR L LI R, A BIVRE VR R

HAR | B — N IPIRR 13, AT Al AR LN A s )

TS R A HE L LS TR — R, FHRS B2 e vl

SEHEH3:

WELFTR, RREWHATF—Frihdl, SfGmbsihe, AEE 1 CHBAE1, mithihl
[RIN Hs A 1. bbar. FLMAEHR2 AR VAL AL, JFREANRIBAR L, RIS ERLL, f#
13 AR 2B NV BV L 1P o SRS IO B R A3 v 209 L L ETE e R R 12, Wi
A EN LRI 2 E RS 2 120 )8 FE TR B Tmm, 0130w ] 36 G074 0 L R iR, R 3t
RITEH

VST P A HIE L L SR, PHRS B2 i

St 4:

WE2FR, RREWHAFF—Frihd, SfGmbsihe, AEE UM B AEL, mithihl
A Ay 3bar . Rl S AR Rt 20 A, R NI A L, At e 2 4 R b A 1 131

=== ===}

B



WO 2017/028033 PCT/CN2015/087039

RIS INYS ZI LT, 43 it S 2 IR ER AV B L L o AR S5 N BEL RS VB A 15 41
WL TR 212, BB TV BRI RS2 1200 )R H1. Smm, i
SRR GV EIVR L L4 R G, B R

AL B3 — AP IR L3, SPET i AR L4 R D) .

S TP L =S b, BB AL A i o

SELitEf5:

WERFTR, AREWATF—Friimal, FEEsie, v U Eibaa 1, mibdh1
(K1 Fs AyBbar . MR AR B2 A, R N AR 1, At 27 i i A 1L 4 £3)
BINE .

RIS INYS ZI LT, 43 it S 2 IR ER AV B L L o AR S5 N BEL RS VB A 15 41
WL F IR R 212, WE T EIRI RN ERRE 21200 A lnm, W16 H]
B HIE L LM, AR R

AL B3 — AP IR L3, SPET i AR L4 R D) .

ZSEREA AR L L =R P hE, BHBRIR 125248 s #

SEitife:

WEBHTR, RRHAFF— M4 &g, fFE R R A, itk 4 A5 A2 |
VREIR LU A4 1, A AR LKA Ry Sbar ., FEMRE LR B AR s 2 A, T AR |
T, EIRS IS HIE L, AEFS B AR 23 NSRRI N BH B VR A A I L L
IR R AR R 12, ETAHELLEE RS R 20 R S ) 2mm, W R A
W R, B ER

TEHEAA L R B A HEHE AR I 115, Hihfal. JAFFAER31. Hriha32R kg
i 2 2 P 5 R R R RE 3 A L B I BB AT S, VAR L LA Tt A 1 VA H0 I 11 14
BEN, AAREIHI N5 o v 2R LEE RS B3 MM AE31, el 5 32 S Al Bl
IR

WNEIATTR, GRS NI, S RES3N B E AL, JHAEve AL B s
W R 12,

S TP L =S b, BB AL A i o



[u—

10+

L1,

12,

13,

14,

WO 2017/028033 PCT/CN2015/087039

WA REK A

v PR, B RE AR Y AR F A, P id H o ERORT A AR B A Lt

N, PTIR AL 2D I AV EE A, HRREAE T PTIR VA ENR VR AL R U T
76 T0°C A 200°C 2 [8], Fridvd 20y b 78 o6 00 & BRI 2, BT BELBE I 5 v 3
Y, BENTAHEERERE, Jt RS 200°C L N ASEA.

v AIBOMESR | BTk i it g, HAFIEAE T v 2R & HABIR . 4 2 b it i

PERERIBAA

v ABUREESR 2 PR I AL, ARRIEAE T Pk v SR BV AR IRIR BEAE 70°C & 150°C

Pl

v IABUREER 3 TR H AL, FRFEAE T PTIRA ANE TR 26 EAE T0°C~130°C

Pl

v WIBCRIESR 4 Brif i it FURFIEAE T PraRv S0 B =S Be A S s e b 1) &2

bRt

v IBUORIEER L TR AL, FURRAEAE T v AV B IR — TP R AR — N IR

DR

 AIBOMESR 1 TR R g, HARFIEAE T BT BHEBS VAR 150°C UM A k.
v IBURIELSR 1 TR R A, R IEAE T PR Ve HVR S B RS R  35 B 22 KT 0. 3ke/Lo
v IBURIELSR L TR AL, HRREAE T TRV R R RE KT 0. bmm.,

WIRCREESR 1 i (it 2, SLRRAEAE T2 BT iR BELRE VR IZE B ek ity RH AR He gt dnly o g 22 /0>
— R

WIROREESR 1 Tk i dl, HRRAEAE T Pk it as e & vk i .
—MH A RS, OREBNESK 1 TR R, AR T Prid i R4t
FEONEBER R GE, Prk S n 2 Gl i A H 8 Bk 5 i A, il Ao v AR vh kv 40
BOBELLAMBIEI R R HEATIRE .

WIRCREER 12 Prik i R4, HAHEAE T Frid s R oG a2 . #dh
s ZRECL ARV B, TR HIBAR . PREAIE . B FAES ANE pp REE o AR A B R
UWRCRIEESR 13 BTk b R e, HARIEAE T FrRSE iR T, Ik g i
W B HE, PV 513 E 78 250 7 PR RS v i 2



WO 2017/028033 PCT/CN2015/087039

1/3



WO 2017/028033 PCT/CN2015/087039

[T T Y Py I
pndr

K4

2/3
BT (ANIEE265)



WO 2017/028033 PCT/CN2015/087039

0 +—————r =T S
0 15 30 45 60 75 90 105 120 135
B 18] /min
K&l 5
1200 : ———— -—1’
1000 —— *
- !
”
800 -
E o, ad
g 600 - —— :
— . P4
W 400 _ - —  HEHEE—
4 -,
W 200 f— _ e FEHMER_
- f
0 & , :
0 10 20 30 40 50 60 70
1 E X E(n)
X 6
3/3

BT (4IN5E265%)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2015/087039

A. CLASSIFICATION OF SUBJECT MATTER

HO1M 8/04 (2006.01) 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, CNKI, WPI, EPODOC, GOOGLE: heat dissipation, vaporization, boiling point, cell, battery, module, pack, cool+, heat+,

temperature, liquid, agent, soak, dunk, boil+, envelop+, layer, annex, about, cover, top, box, case

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Y CN 101542806 A (TOYOTA MOTOR CORPORATION), 23 September 2009 (23.09.2009), 1-14
description, page 2, paragraph 3 to page 6, paragraph 4, and figures 1-3

Y CN 103996886 A (MICROVAST POWER SYSTEMS HUZHOU CO., LTD.), 20 August 1-14
2014 (20.08.2014), description, paragraphs [0005]-[0018]

A CN 103682511 A (MICROVAST POWER SYSTEMS HUZHOU CO., LTD.), 26 March 1-14
2014 (26.03.2014), the whole document

A CN 201466117 U (CEN, Xianrong et al.), 12 May 2010 (12.05.2010), the whole document 1-14

A US 2012003515 A1 (NISSAN TECHNICAL CENTER NORTH AMERICA, INC.), 05 1-14
January 2012 (05.01.2012), the whole document

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“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)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention
“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone
“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
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

30 December 2015 (30.12.2015)

Date of mailing of the international search report

02 February 2016 (02.02.2016)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer

ZHAOQO, Zhongqin
Telephone No.: (86-10) 62413968

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2015/087039
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 101542806 A 23 September 2009 DE 112007002809 T5 22 October 2009
JP 4353240 B2 28 October 2009
JP 2008130489 A 05 June 2008
WO 2008062298 Al 29 May 2008
US 2009233158 Al 17 September 2009
CN 103996886 A 20 August 2014 None
CN 103682511 A 26 March 2014 None
CN 201466117 U 12 May 2010 None
US 2012003515 Al 05 January 2012 US 2012003516 Al 05 January 2012
WO 2012003209 Al 05 January 2012
US 8415041 B2 09 April 2013
US 8574734 B2 05 November 2013

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




brir s [l o5 H I 5
PCT/CN2015/087039

A EEm%
HOIM 8/04(2006.01) 1

IR ERRT A 4028 (TIPC) BLF TR 2 HE [ 2090 25 R0 TPCR 325

B. o 2R A

R K RRRESCR G R AR K T)
HOIM

AL A AR TSR A 147 e AL R 2 SR AS M BSOS, 2R SR

FEE Frs RN 2 (9 7 el e RO A48, A Al AR & Clnfe D) )

CNPAT CNKT, WPT,EPODOC, GOOGLE : Fiith, #5idk, #H, ¥4, ##, MR, EE, % 7, &, i, 1k, #a,
Z., &, Iﬁ*{? ”ﬁ, cell, battery, module, pack, cool+, heat+, temperature, liquid, agent, soak, dunk, boil+,
envelopt, layer, annex, about, cover, top, box, case

C. AHIE
% R SIH M, DAER, IRUAHICETE FHIR FIALRIE R
Y CN 101542806 A (FHHzIZE#N24) 2009F 95 23H (2009 - 09 - 23) 1-14
T2 B3R R 60 E4, F1-KE3
Y CN 103996886 A (MU= HEAZWIMARAT) 20144 85 200 (2014 - 08 - 20) 1-14
HEF5 58 0005]-[0018] B

A CN 103682511 A UMEFI ARG INE R AT) 20144E 35 26H (2014 - 03 - 26) 1-14
_____________________ 23

A CN 201466117 U (% B255%) 20104 57 12H (2010 - 05 - 12) 1-14

£
A US 2012003515 A1 (NTISSAN TECHNTCAL CENTER NORTH AMERICA, INC.) 20124 18 5 1-14
H (2012 - 01 - 05)
23
[ s sopbtecs s, LR E R A
= FHCR R ARRE,

o LS T N D" P EEF"*EIEJW‘E?ETX Z)E/Wfﬁ 5 EE AR, {Eh T EE
wpr EEERREHESRAZ G RATETES BT A g FRLCR A, S EUh BRI
wpr TTREXTARSEAN EAAG R ITRE 000 fr, BN 5 — 55 | 0 A A R Q1S

T L S A SRS kv o 1 Pt “yr %%Maﬂ@w Bl 55 R R 5

VLR HD TASUERE RN RN BT S LA, ERETHL
wgr WROKRAT, M, RESEAT R IFEIE EETE»%@IJ&L%
wpr A 56 T IE B H i (LR T SR BOAR 6 ) f S BRI SO
Fotir 28 Sk o 52 ) H BA [l BrAs 2R R R 2 H 2

20154 127 30H 20164F 2H 2H
ISA/CN)48 B R b 25 Huhik ZHER
s A RSERTE E R AR 80U (TSA/CN) x5
P B AL B T R X &0 T I P L3R 65 100088 M
EE (86-10) 62019451 iSRS (86-10) 62413968

% PCT/ISA/210 (Z5271) (20094E7H)



R WG E S
AT FREAIBIE S PCT/CN2015/087039
KR B RSO (ﬁgﬁf‘a) FIiE Al @%E/Ea)
CN 101542806 A 20094 9H 23H DE 112007002809 T5 20094F 107 22H
JP 4353240 B2 20094F 107 28H
JP 2008130489 A 2008%F 6 5
WO 2008062298 Al 20084 55 29H
Us 2009233168 Al 2009f|5 98 17H
ON 103096886 A 2014 8 20H ES . e
CN 103682511 20144 3H 26H x
CN ------5_(-)-1466117 --------- 2010f|55ﬂ 2 3{3 --------------------------
s 5(512003515 ----- A 1 2012ﬂ31H 5H US 2012003516 Ai -------- 2012351)% 5H
WO 2012003209 Al 20124F 1 5H
Us 8415041 B2 20134 44 9H
Us 8574734 B2 20134E 117 5H

= PCT/ISA/210 (RIEEFIFHME) (20094E7 H)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report

