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Sudy on overcharging additives of Li-ion battery
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Abstract :Cydohexyl benzene(CB) and xylene asovercharging additives were added into L i-ion battery eectrolyte. CB and xylene
oould be dectrochemically polymerized at 4. 70 V and 4.66 V (vs.Li/Li") , repectively. The polymer mainly deposted on the
separator , restrained the reaction and inproved the sfety performance of the battery. The batteries with the additives could res st
overchargeof 3 C, 10 V when the content of additive was 5 % There was only a dight influence on the eectrochemica perfor-
mance of the batteries with norma charge-discharge.

Key wor ds overcharge; eectric polymerization; xylene; cyclohexyl benzene(CB)

, ,1 mol/L LiPFRs/ EC+DMC +DEC( 111, )
(] : 5 %( c) :
[2] [3]
(3.0 3.5V), , 25U m
2,2 1,10 (3.8 3.9V, , , 1 mol/L
, 4V LiPFs/ EC+ DMC+DEC 5% 273
, ( ) ,
BTS555V/5 mA( ) 0.2c¢C 2 0.5
1 C ,  LEO-1530 ( ) SEM
3C10V 600 mAh
: m ( ) m( ) m( ( ) , Arbin
) =857 8, ,Cdgard 2500 B T2000 ( ) 0.2 C(120mA) 4.2 3.0V
(1981-), |, , , : ;
(1964-), |, , , : , ;
(1975-) , , , : :
(1968-), |, , , : ;
(1952-), , , : ;
(1934-), , ,

1973 (2002CB211800) |, (20373058) , (3502220055018)


https://core.ac.uk/display/41343481?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

169

3 .
2 , 3 C(1.8A) 0oV , ( 2e2)
600 mAh ,
, 0.2 C(120 mA) 3 ., , LiCoO, ,
1 C(600 mA) 4.2 3.0V , , ,
> 2.3 3Cc10V
, 10 Vv
2.1
: ( 3, ,
1 5% , 10V ( 3,
20 mV/s
4
:) a FEEH(CB) 3 b ZHFEXylene) ' ! !
=3 £, | |
S 2 S gt
= =1 5 | a B p——
3 gl b WHEEECH)
0 w Ol ¢ 5% ZHEZ (Xylene) ¢
30 35 40 45 50 55 30 35 40 45 50 = 6
E/V (rLLiv) E/V (nsLifli-) Z # a
1 5% ) . A
. ) ) - 0 500 1000 1500 2000 2500
Fig.-1 Initid CVsof Pt microdectrode with 5 % additives /s
1 , 4.66 V(vs.Li/Li*, ) 3 3ci1ov
' 4.73V; 4.70V FHg. 3 Overcharging curvesof batteries under 3 C,10 V
, 4.90 V 4.30 V 2.4
) , 1cC 4
2.2 SEM = o0
o G - CB) | & ; st
4.9V : , E w0 E560 \ !
7 \\3 2540 \‘4\
' ' C 540 g
8520l , 5 500
SEM 2 0 20 40 60 80 100 0 20 40 60 80 100
’ ’ Cycle number Cycle number
1 0% 2 2% 3 3% 4 5% 5 7%
- 4 1c
‘ FHg.4 Cyde performance of the batteriesat 1 C
4 , 1cC 50 ,
95. 6 %,100 91.7%; 5% 1 C 50
, 95.0 %, 100 91.2%; 5%
1cC 50 , 94.4 %, 100
. 89.2%
o
3
, 4.70 V 4.66 V
(vs.Li/Li™) ;
600 mAh ,
5% , 3Cciov ,
[1] LIU Xiao-hong( ), YULan( ).
[J]. Battery Bimonthly ( ) , 2004, 34(6) : 449 - 450.
: [2] Momoe A, Koichi T, Koji S. Aromatic compounds as redox shuttle
2 LiG0, SEM additivesfor 4V dass secondary lithium batteries[J].J Hectrochem
Fig- 2 SEM photographsof the LiCoO, dectrodes and membranes Soc, 1999, 146(4) : 1 256 - 1 261.
ater overcharge [3] ZHOU Zhentao( ), QIN Yingfeng( ).
, LiCoO;, ( 2b20) [J]. Battery Binonthy( ) , 2004 ,34(5) : 326- 327.

( 2a) ,
( 2d), :2006 - 01- 09



