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1.1 Wh
F2015%F , FELBEZFE, BEa11%E. SURAREMENETNHEERSE
FEEM1005H , Hitt , BEXZEMABENE XA BRIZEETULEH,

1 million EV will go on road by 2015, We are going to face big
problems of Safety and Enveronment.

EV Li-ion batterys’ safety get more and more attention for the
many accidents happening.

2 e

Battery safety issues concern fairly local damage. Abuse of
batteries typically results in leaks ,package rupturing or burst
that can result in personal injury , equipment damage

Once the Li-ion battery EV safety accident happened, the leaked
toxics resulted Iin personal injuryand environmental problems.
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1.2 What
BBt BE 3R [R 7 5 [B] W IR 5F

According to now transportation accident frequency, damage, toxic
leakages, battery change and recycle situation, cities environment
will have to face some problems .

BT (9000-—2011)

"

ﬁiﬁdﬁ i

ey | AR , RERLE | EUEE% BB
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2009 6280.60 0.128 3.64 400.1 244 15 19873
s o | 2010 9086.00 0.096 2.63 480.9 2.03 bl 2000.0
R:.l. %%Mﬂﬁ%lﬂ%\ﬁﬁs ﬁ&nn 2011 9363.60 0.100 490.00 15(2015)
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toxicy, define the hazard

class of EV Li-ion battery

steps for the sfety accident ,

battery burst and leakage.
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XEXEHCHERFHRBAXRNCRR , BR—HaFEZ R, RHEME, B, RN
EREREMN®EM , REEXBEPISEEHYRESHNE] , THREESH , BER
H‘J‘E’.’ﬁ%ﬁ ARFE , EHREEFTeSERE , MAZESERSHRG , EETHEBM
UN38.31AIE .

Li-ion Battery had been classified as hazard goods, it is a kind of
toxic and harmful battery including flammability, toxity, causticity
and active reaction, containing the most toxic matters, which can not
been transported optionally. It need authentication by UN38.3.

BiX FH R B 201 = E BT HEZN 830 0 Bt~ b KRG, ERRBBUFREREBET , ZEM
AXBEFL , 4RXERBEEHMBAREET ERXEA St Bt blEbE , Lk
M EF AR T Bl HERED

However, Li-ion Battery’s toxity and hazard charecteristicsn never
changed the mind of the US government to impel the EV and EV Li-1or
battery industry development. Under the support of the Union DOE,
with the leading of Argonne, 14 US companies of battery & advanced
materials had set up National transportation advanced battery.
manufacture Union to promote EV Li-ion battery manufacture ability.
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BRENMEREXERY —IRNEMMBERAREZNFEEFRBEFRP L. AF
AR EIEEE F3) D RMWAIRES , T ARSFRBERA10-202% 7T, K
B BERRE TERABRS. SXNBUFNEREE) , BtBRBERNE &R , Mk
FEEHARBPBOIFHEEMFES,

The Union tried for building one or more manufacture
development centure to share ,and to form a cosmically EV Li-ion
battery manufacture ability.

EE RN A INEL BREESEH ZE ( Underwriters Laboratories , fj#RUL ) it
M — RN BB STERMBIFAE. BEEAXN BISTENETHEK
EEREMIBEBL —GEART , “FTNEHHBEIAMNARRARELER , £
BB SFEEMNEAREME,

UL planed to make a series of new standards and criterions for EV
pbatteries and large batteries, to help people avoid fire danger, to
Increase the whole safety of EV battery manufacturing.
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2.2 China

EERPEBZFTUREKE, LtERBIAEZFMEAARAIEHERNZ HEEME
X i 1 Bk BE 1E AR AR (2 3t B P 3h b 48 Bt ™=l B9 R R AR S AL S8 M B9 Il X T4

Under the support of MOST, Tsinghua, BIT and other battery and
advanced materials enterprises are promote Chinese EV Li-ion
battery manufacture development and relative series of new
standars and criteritions constitution actively.

, XTFHER T RIAEEMERNRERE FNZH, BERFEEHANXAERIE

Eﬂﬂ&%iﬂﬁﬁﬂ’ﬂ*ﬁ%ﬂ#o BT B el BB H TR T ERIAEN BB RF
ERSAVALER 5 R, ERIMEY E A R M4ET RN S S

Battery is the key parts of EV.

But now in China, the abandoned Li-ion battery are not included
In hazard abandon matters, which results in a blank zoon in the
management recycling of abandon batteries. Neither formal
legale rules for the abandoned and old battery’s treatment in
China.

Ilhe cost of battery’s usage and maintenance iIs quite high.
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2.2 China

40

the world. The transportation =
accidents caused more than =
10 billions direct economic
damage every year.

FEHAFREERECABNE SRR ELERE—. 2000FUARLE-LRAREE
BIERETNELFRABESH , SFARNESHATERNEFRREHELZ T,

The sum number of death iIn 35
transportation accidents in g%

China is always the first over %25 ’
20 [

B15 T

33.2 33.7
30. 91 miR%k (Zio)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
2000- 201 1 F £ [E R IBE IR K

B EBIESERREKL |, MR1007WE3[ELIE , RENZBESEH , BRIETR, £
TMASHORE , AT hERmMENERSENENE , TR ma) hERmN
BYHE L FESERY, SREAFHE,

According to the transportation accidents sum, there would be very
high possibility arosing the battery toxic containes leakage, persone

Injury, environment pollution problems if there will be more ths

millions EV. run on the road by 2015,
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3.1 Understanding

In general, battery safety issues concern fairly local damage.

Improper use of batteries typically results in leaks ,package
rupturing or burst that can result in personal injury , most certainly

damage equipment and environmental problems.

Li-ion cells, have an electrode that is either liquefied or gelled
that is flammable in both water and air, as well as is quite toxic.

Improper use can also lead to batteries getting too hot, which
can also cause injury and damage equipment.

ARG o5 F A
AHEEFA N AT FE
{eLif B e dok B ReiEmE R
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3.2 Reasons

Thermal reactivity of the battery components

Overcharging of lithium batteries leads to irreversible damage to
cell components and may cause serious safety problems.

Discharging of the batttery release heat due to entropy changes,
overpotentials, and ohmic resistance.

SEI layer decomposition
Positive active material decomposition with solvent oxidation

Reactions between electrolyte, fluorinated binder and lithium metal

Internal short-circuit

Abuse behavior
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e N R0 O IR E AW BN E LGl G S=RE TGS I AN

HHhEBMEREREIREEZEAEN , 2FE—EBNFETENR R
FRREBRMME, BRR, BR. FNAEABEX.

When the safety accident happened about EV Li-ion battery, a
certainty toxic and harmful matters would leaked out. The
detailed kinds of toxic matters were relative with the electrods
materials, electrolytes, solvents, additives and binders.

LIPF. AR RFNSBENMBLFREN , RENERNEER. BEREERD

gﬁﬁ : —RARBEHTE ; —RNKIMEAER (HF ) B8R, BB RETRK

LIPFg is the popular electrolytes for Li-ion Battery for its good
conductivoty and chemical stability. But has two faults: (1)

Thermal stability is not so good; (2)It is sensitive to moisture
and HF,easy to decomposition.

LiPF . ZE R BB R R B B iR A S & |, RI =¥ a38¥ECO,, C,H,, R0,
RF, OPF;, S BEE, FABREBRNEILZHBTRY.

LIPE; will have different decomposition products in different
solvents, include: CO,, C,H,, R,0, RE, OPE;, fluorin substituted
ester phosphate, fluorin substituted phoshate, and oxides of PE.
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Reaction roads to toxic compounds:

LiPFg — LiF + PFg
PFs + H,0 — PF,0 + 2HF

2C,H;O0CO0OCH; — C,H;OCOOC,Hy + CH;OCOOCH,
CH;OCOOCH, + PF; — CH;OCOOPF, + CH4F
CH;OCOOPH, — PF,O + CO, + CH, + HF

CH;OCOOPH, + HF— PF,OH + CO, + CH4F
C,HOCOOC,H; + PF; »C,H;OCOO PF, + HF + CH,= CH,
C,H;OCOOC,H; + PFy »C,H,OCOO PF, + C,H.F
C,H.OCOO0 PH, — PF,0 + CO, + C,H, + HF

C,H.OCOO0 PH, — PF,0 + CO, + C,H:F

C,H;OCOO0 PH,, + HF — PF,OH + CO, + C,HF
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SEIfE f3%a & 2 (Li,CO,) ML EE[(CH,0CO,Li),JA R , THEELEI0 ~ 120°CHT&E
REDPBRE , RHZAR , MEEET120°CH , SERFTERP AR , BAIEE £
Efgggggﬁi}i& , AR | FESSE , AQ B, 551 =2 3 0 B ithik R
1R 2o

SEl Film (Li,CO4, (CH,0CO,Li), )can not protect the cathode any
more when the temperature is above 120°C. And will
decompose to much more gases to cause safety danger.

(CH,OCO,Li), — Li,CO, + C,H, + CO, + %40,
2Li + (CH,OCO,Li), — 2Li,CO, + C,H,

2Li + C,H,0, ( EC ) — Li,CO, + C,H,

2Li + C,H05 ( PC) — Li,CO, + C5H,

2Li + C,H 05 ( DMC ) — Li,CO5 + CoHg

The binders, the solvents, the new LI, too.
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= = 5.1 Environmental
F o BRI SISE S SE SR

LR LTS EZESELE e fEH

IRFEEES LiCoO, K. BeakS bl A RN . e e 2 o iR - E T Ea R, Skt

LiFePO, LiMn,O, SR IR SR RE Y ST Y P e SR TR R e T S

LiNiC, AL R OO L0 . NIOFNO,, FE . RS A A AT

¥ 2l b S UIR SR IR . nl S SRR R L e T R CO R CO, . R
R E S E S R EL. 58
s SR B s . B, TS SR, SUSIIERSF IR LY -

LiPF5 HamEohit, =3I r-EPFs, B SERS A EHE ., SRR PO HEd

,_
&
Q

LiBF4 RS TitE. Sk, MEREMNFCAEHESE, Rl SZ ST L0 . ByOsHE

Hh, B oL .

LiClOs SR AL, HREErTELICL. O, FICL, -

LiAsFg T, WEEREER, SRR NS HE . el S

LiCF:50; g e 0, COL. 50,.. HF, YS9 {ki). Ed Rk RHE.

HEL P BT 5T EC. BPC. DMC. e fco. CO, Sibarimrs o mE . SE 5SS, S as Rk R rs s f

ENC. DMME %5 SE LT

== PP. PE % PREST] e CO. BE. AT HLERSS.

EerR =l PVDF %% et el =
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5.1 Environmental
HHEBEFERNERTHEFARBERS| R UBEIIRERE , REF
FMETHARESD , I EREPHECYREEKE, o8, FLFELFE
BB, "EESERE T, AEANANERL  ERESESHE. W5HHM
BALTHR, BRRAREKE, o8, RES(LFERB , FEHF, S#81L
EVNEBHLEY , ERBSHNMBIS R, BRILEKE. REsBRENL
RN, £RFE, FiE, 2R, 2FE. FRE D2 FEIY , BTKE
BRAKFRSHR. B4, BhEFASEPEEIREM>=E - S5 EYWHR ,
MARSBR=YWERB, =B, 2%, 2BESE , ERASERENREA
WEIF=¥WEHF, LIF, CH,OCO.Li, CH,0CO,Li, CH,, CO, CH,OH%¥ ,
AWEBRBERRERRMO=Y , BRETCESEA A RNRNFE ,
FIr /8 X S W) IR VT (B 435 = ) 435 b 38 RO 3R 3 55 32

When the EV battery happened a safety accident or abandoned
to the environment, they could produce the below toxic
matters:

HE, As compounds, P compounds, which would raise F, As
pollution; HCHO; CH-CHO; EtOH, HECOOH, could arose water;
sourcepolittionsRPropylene;glycoli LiEs CHSO@ GOSN CHEO GOSN
LIPS COINCHEOHareral | tOXICS:
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(1) 7K
HF , HIRA., BA,. EFRKEIERERE, NEKERBIINEMER , £F
ERREIRESE , ERIATEMEG | Eﬂ_%m BI, Blazing cauterization,

which can penetrate skin, to form putrescence, not easy to cure.

(2) Gk R4
, HARRREKRSTERPIMAN , BT AZSWERAMEARD ##
ﬁ&tﬂﬁﬁ%@ﬁﬁ'ﬁ#iﬁ@@% POLIEY: N EZH?E 155 B3 S A I /ER

Corrade effection to eye, skin and lung.

(3) BFEHF
CH,F , RAGIEBBRERE : S REEMEBIER. R EKEMERAGNER
PR & S 2 5ERBRES |, BERETSBEM R K.

Narcotism, frostbite.

(4) &L
LiF , BEREER , RA, BA, 2RKRIKESFE. Toxity.
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(5) —|1bhx

CO, —ME&, ERNEEFSE , eEAKMNLEBNESEENE0,M3001F ,
BERRIE ML A | AFRA L HERKEIRNO, o Toxic
gas, can stop O, transportation to body.

(6) k&

C,H,, RASIERERE : EEMSHE , EERBENKEEAR.

Asphyxia gas, strong narcotism.

(7) )%

C,Hy , BEfRE . SKREN , BREA4MEEER, ZRHPREKRT 6%,
LIS, BEEL, REBER ; Asphyxia gas, giddy, nausea,
narcotism.

(8) A

CH,=CHCH, , M¥MEERE , XtAKH&E, BN~ A&ERS5H. BEEEX , B
SAZERFRBREMREN . RENHKEEARNOOERSHEER 1 58,
AFBWEME NS ZFEML, Harmful to environment, water, soil and
atmosphere. Harmful to heart and blood vessel. More toxic than
CoHz=



http://baike.baidu.com/view/2759.htm
http://knology.chinaccm.com/phrase-2006040715494500447.html
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LiICIO, , RA, RAGIEREREE : AmXRME. KiK. HMERENLHRREREE. SR

(9) EEEE
# : sB&{LF. Hazard: strong oxidant. Thill to eye, skin, breath.

CHNO , AREMER , MIERRSY | SEE BBX. BE. BREAFTHR ; 2

(10 ) N-FRE-2-M 1% e
Ao REEENLESHE, Flammability, to decomposed to toxic NO,.

(11) Bfb=
PH, , BXFRKRMEBESME. SELE-BHLE., EERPEITREMAX , EREE
—BEifIk, &Fl. Terribly toxic gas.

(12 ) ®{LE (13) AEL =@
AsH, , 7. P,O: , NEREBR MM, RBRKZESHPHKD, 8EBTK , HHEKX

Terribly toxic ENR , TERRBER , FERERB., Causticity to skin,
gas. sensitive to moisture.
(14 ) PR

HCHO , 8&it¥m , 2L, B8RSR RBMESHE , High toxic compound.



http://baike.baidu.com/view/488799.htm
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6 Emergency Response and Rescure

321G IR EREW 03] EXERELGYACG AEREGYASEIEL)

1 What have been done
(1) XBAZEEENERME, BEEBREL., RNINEBEERTE,

Adopt high safe anode electrode materials, low toxic
electrolytes, additives to block burn.

(2) LRBABENE, RERRE TR RHBHRNFABIT | REVEEH
B (PCM) #HITAER , XS RARITRERTRM EREEH , HERSMEE.

Optimize battery internal structure, safety valve, overcharge
proctect and new materials, smart control to every cell, to
Increase safety.

(3) BKEd. BE, SHNARER , TEERNEBRETEA , FREF
B 462 = 1R

Avoid raming, strong sun shine, rain and external short-circuit,
high temperature and charge state using.

VA= oMl B 45 27 =i LURE S s Y 1l SbiE O e il i i B =
CGINSEAZ ) 7)., Flowsver, tha 2l0ovs Stsos fave no nslo for ins togie dgeses
lezilczigge ained ourst aicejcerts,
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6.2 Pre-case

(1) BRABERSREH Accident’s damage and rescure steps

2 h R EBFACHER, BEER, BEER , RA, RERRBOLIRE BEARR

REENER , TN AGHRRERRE, RRALKEMETX K™ ERWER , B
A, B, FIE, B, REPEFSHESY , WHF, LIFE , AGRAT , HF4A
7= ERIZUV RN B ER |, EiafBAmEEEERMN , 7SSk,

When EV Li-ion battery happened electrolyte leakage, toxic smoke,
fire, burst accidents, personal injury would be resulted in breathing
or skin adsorption toxic smoke from the burning, environment
damage would be formed. The smother contained many kinds of
toxic matters, such as HF,LIF, could produce strong stimulation and
cauterization to lung.

SKkin or eye touch

Inbreath
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(2) EHAE Treatment

Fire

ERSWEARERAR(E EESHOROEEOE AR, DURSHEE
B SEME T BRE BRI  FHRLARES, |

B LR

erse toxigismother. ' v

ERAIBHPEWUHMT I : Treament in fire extinquish

(a) MBTEE , BB ARABAXNER. MLBEBIRHR , 5IBIFFHSR, Divide
the unfired parts, defend the package, defend environment
pollution;

(b) EFARAMEFL S THERRERL R , MBS FRRE , £ X o BT A,
The fireman must wear acid-alkali-resistant protection dress,
wear self-support breath mask, extinquit fire windward.

(c) AKIA , BNBASHRETAGHNERR , REAGNISLEAR.
(d) BB ERLEK , BIERAKE, HERWFREEZE, Collectand
prevent the waste water flow into river, flood channel limited
space.

(e) EhEKRGERLESEHAEKRS,

6.2 Pre-case




6 Emergency Response and Rescure

——

L2 of RSn2WEAHIS Ergre/ 2l Enare SEfEe/ 6.2 Pre-cases

K EitE Leakage in water

(a) BYEMRKX Certainfy the alertness zoon
(b)) #45H®E Control the leakage source
(c) WBMWY Collect the leaked matters

& B Leakage in land

(a) BYEBKX Certainfy the alertness zoon
(b)) #4$#KE Control the leakage source
(c) WA/ii®Y Collect the leaked matters
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(3) NEaMEANZR Emergency pre-cases
RSIEEHH Command organization

6.2 Pre-case

RAUBHNIREANSG PN , TRESRFELA, N3TWA, BEREALA, &
®REA, REETREL, RERKEL, BRRELSEF  UEEHWSANZ/D
487,

B2 RERF Emergency rescure procedures

(a) BRERENS/ PMEKAEDBESE , NEERINE , HENEEZL
Piiptsin. WBARSH , NEFHEEHEH ARG TERFARAZSIHE ,
HEEESFHRTT ; BN , NBEAUEBFBAF 7 KA,

(b) BERBRAGEXAR , RIBEBREER,

(c)RXfE , MIAEVAARTERINZHRENRE,

(d) ALEREBEHRZHER , BIAERH, BHRKREE,

(e) NRAEBMUELILE , MENSUABNREAGNIEREEEFIT/ERF,
(f) HAHITERNBRES N, FIEFEXBLER , BRESEI HEINE
212170
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6.2 Pre-case

BB TPS Defense for safety accident

(a) I HEMZEEREEENEEFEE , HREFEMX ; The battery
chamber keep fitting humidity and temprature, keep ventilation.
(b) BHAHTANNBEMBFITKN , REFARERE. R TERBEIEE
EDM BB R EBKRZRLE ; The driver should check battery before
driving, shell ,valve, any question contact the repairman.

(c) BAEEEHTEMA R ITRN |, NEaX B EY | RIEIRZF IR
EREZET, KMRENENER, Good maintenance.

(d) FEfAANEE. BFEEE ; Equip fire extinguish, defense mask.

(e) BERLE, SB¥FREM 6 #HFTIXBEFERR. HBERERS., BEBRR
SEZNRELET , HIERIEF. Check battery twice a year. Check alarm
system,escape system once ayear.




X} Conclusion

B HBEMEA MR BERXAFLANEEESBEM , BRBBEINTFEHNRKEHRE
W—IMEERXRES, EHEEFNRERR , B 0ERBYARFFFREHRM,
N BHFLIRNED WSBRBA |, N HHTRRT R T IHY B E AR
B, At , MRRFRIADEXTFRMEBEREYANER, R2ENSHPTER, AN
NREEHPEDNMEN GRS SRR, BE, RENBEAXBREEREYRNER
R, FIERZ DU FERBERVLERR , ESARRFERT FENEBRNSEEL
BIF, HLERTFEMSRER , RPARBERE,

With the quickly development of EV, the quantity of EV Li-ion battery
will increase geminationly, the pressure to environment will increase
respectively, new and emergent problems arosed and cry for
resolution, to answer the EV battery’s leakage, burst, fire and much
toxic matters.

To constitute pre casees, direct the abandon battery’s recycle and
tranment, defend the Li-ion battery’s environment pollution, protect
people’s in good health condition
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