CORVECIE- SR
2011 4£2

W, 16
ELECTROCHEMISTRY

Vol.17 No. 1
Feb. 2011

X E 45 :1006-3471(2011)01-0063-04

2 FEC B RRER FREMEERTR

AR, 2 &', 2mE', mak, ez’
(1. h 7 e 3t S Ak 22 RE VR A R B T B &2 TR o0 U BT K240 T 53R 24 5¢, Jb 5T 100081
2. MR EHE ARG AR & L, JLa 100081)

mE:

WS & FEC #57) B 8 (FEC + EMC, EC, PC) (1% il T BE S 55 W 1R 2 B 1 A 80 1) AT Bk fol Bk

(MCMB) 174 4 VC Fic. 12 P A 8 EL A e R FL 53R, FEC BT AE 1.6V 55 6708 S0 BUE , 5 3k b 4 1y i R e
P ZEANINIR A B, FEC A0 ] e i A 07 SRR I o 1y 20 A E 63 (20 °C) AR ( -20 °C) B
JEAY SEL BEBE BT HAR. v A2 IR W, LA v A TR TG F) P 80 1 F 1t (P A ) A s ARG L v 2 ek A £

FEEE
FESES: 0646

AT IR 0 25 540035, %t R S R Y T R
PF T R AR T ) R I G T A
- H L B TE T, 4 A B A 9 I B ER
BRELIEM T2 it A R B 22, T (i i it 25
PEREAF BRI &, (H AR IR e R A . R
S B Pt Y B B LR 4y, R A, AR
FERER AR I AR FACRRER Ml (FEC) #1E
SRR AR AR L0 B v 1 Y ) I
FasE e . AR SO 3 M TR KR 19 FEC A4 F A
VEFLH oy, B 5% AR M 8 DA e 5 i R Ak A AE
W, Hh AL AR B fk (MCMB ) 47 B i AH DG IE , R 4
BT H A L A 1 T B R AR AR B AR B AH G
WFFEAT it L i3
1 KIEERSH
1.1 BfERSHE

PRV - LB 1 mol - L™ LiPF, F1IA 5
EC,PC, EMC } FEC 4 i, H:+ PC 8% , FEC
16.9% ,EC: EMC =1: 3(by mass) , &5 M58
4l B 143K 99.9%

HLAR - 8t T 1% LiFePO, 1§ v (] A0 fi i 2K
(MCMB) R4 71 F1 £ He B4 85: 10: 5(by mass)
TBA BN INIE £ N-H EnEng el (NMP) | 7E 35 3 F

Wk H 181:2010-06-30, 7] H 11 :2010-09-14

PRES T rLM; AR PERE s WRIREREE; SUICIRIR L A6

XERARINAD: A

PR TS 2 h, S URTESRTE (89E) 1, 120 C
FLASHET2 h,16 MPa R R, il BUHL K.

= b A T B4, DAk i o e
(¢ =11 mm) , 4 J@HEH Tk , Celgard2400 Ay i,
W AR e T P AR T A P L, 428 B CR2025 7Y
E1E= Ve S E R
1.2 Btk

P 70 H R R R CT2001A 78
TR R GE (D22 ) L PR AR e R0 52 G BEAT I i
fii 1 CHI660 b2 T AR ( L RAE) .
1.3 EBRFRELIISH

MCMB/Li Hijth 25 55 2 W 5 3% i A 24 i A 1)
(FE569) , Bl MCMB 1) Fr E#AE 74 1,
VERTEX 70 RIZLAM 3% A (721 1 & 50Otk (U A%
s ) MR oG
2 HREHR
2.1 {KiRT*gE

1) MR

1 44 (EC,PC,EMC) fil & 45 FEC(FEC +
EC,PC,EMC) i3 fif i B3 38 ~ TR i k. sl n]
DL, O6F 25 A FEC Y o i 3 e IR TR T B 5 52 AR X

* JMITAEZ, Tel : (86-10) 68918828 , E-mail ; wubr@ bit. edu. cn

[€52 973 T H (2009CB220100 ) K 5l J1 H it Je Ak =7 BE P A R Jb 5Tl w8 25 2 KL TR AF 50 b O T il 5 5 TR (5 5

3100012250902 ) % B



. 64 - LA - 2011 4F
4.5
168 4
L \.\20 1 _
20p =T 240
24} 20 39 5
1%} r -40 ] S
28| \ T~ P —
b . &
32 \ $30 -10°C " 20°C
36 N
L . 2
00030 00034 (T/K()):loms 0.0042 020 40 ggpacff;’/m;‘)ho_ g.ll 20140160
B AR SR ~ LR P2 AN[R] il B 1 R b A TR R P
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Fig.3 Rate discharge curves of the lithium-ion battery at
different temperatures

electrolyte: FEC + EC, PC,EMC
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Fig.4 Nyquist plots of the LiFePO, anode measured at 20 °C (left) and —20 °C (right)

AFEC + EC,PC,EMC; oEC,PC,EMC



WA 8 FEC U YR B 7RI PERE DT ST - 65 -

%1
LY "a"u o il ] >
4o 20N 20 12 NN 20°C
1000 7 i st ¥ L)
S sof ] i //’ %w ] e
N 608 3 P N s o
wld . . ne
v -
0 0f , . . ‘ .
0 200 400 600 800 1000 0 10 20 30 40 50 60
7/Q Z/kQ
KIS AR MCMB fk i 32 B i &

Fig.5 NNyquist plots for MCMB cathode measured at 20 C (left) and —20 °C (right)
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Fig. 6 Cyclic voltammograms of MCMB cathode in the e-
lectrolyte with FEC
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Low-Temperature Performance of Li-Ion
Battery with Fluoroethylene Carbonate Electrolyte

YANG Chun-wei' , WU Feng'*, WU Bo-rong' “ , REN Yong-huan', YAO Jing-wen’
(1. Bejjing Higher Institution Engineering Research Center of Power Battery and Chemical Energy Materials
School of Chemical Engineering and Environment Science, Beijing Institute of Technology
Beijing 100081, China ;2. National Development Center of High Technology Green
Materials , Beijing 100081, China)

Abstract; The low temperature performance of electrolytes containing FEC including FEC + EMC,EC and PC,
as well as the compatibility of electrolytes with LiFePO, anode and with MCMB cathode were investigated. The e-
lectrolyte exhibits a high value of ionic conductivity at low temperature. The stability of cathode was enhanced by
the formation of SEI film at 1.6 V as a result of FEC reaction. The infrared spectra showed that FEC can suppress
decomposition of other solvents during SEI formation,and lower the resistance of SEI on MCMB cathode. The e-
lectrochemistry test indicates that Li-ion batteries with FEC electrolyte display high capacity at low temperature

and better rate performance.
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