TEERERFR

The Chinese Journal of Nonferrous Metals

2018 4F 7 A
July 2018

528 &5 7
Volume 28 Number 7

DOI: 10.19476/j.ysxb.1004.0609.2018.07.13

KIBMER R ESRER ST E
EETHEBAENRTRINA

Z OV R oMok 2

(1. KYPE TR ABFPHARBE R TR, Kb 410114;
2. KPHE RS WRAESHM LS, K¥b 410114)

O KR RN (C-Cs)fE N A B AR 4570, BN RO Pk e PRk RE AN A% 2 R LA
KMAGHATE TR, H-5 TR LIGPVDR)E A A =5 AR &5 77 M PE AT T it 45 R (M 7%(0R
T H)C-Cs R 85770 104 B2 FAE 0.5C(1C AT EL R A 372 mA-We) %R FAGHF 400 AN AW, ATt b2 &2k 312
mA-Wg, 10C f5ZFHCRNR T 1T 30 255 252 mA-h/g: 23 100 AEFRZ )5, 8] 10%C-Cs K45 571 i 45 58
Gtk I PVDF S Rh 45570004 S8 A B, AT PR BT BT BRI, 5 BT il b 25 i (42 m AR SR RE I e

KA BE R ASTG RHESTRNE KRS

XEHRS: 1004-0609(2018)-07-1379-08

FESZES: TM9I12.9

SCHRFRASRD: A

B2 ¥ st (Lithium-ion batteries, LIBs)H T-fg
WAL TAEf e D TR RE 5 1 e
I N T AR B R S TR R

FRAR A B r U R 2 — o AT IR A SRS B
& LiCe (45K, BEARIAH] 372 mA-h/g". sl
WY RS SR SRARALR . R
AR, RSP HAR R RN T S B SR 2
FEAARBURA, 1A SR KR LRI R, AT
fif LIBs [R5 R %, RS8Rk, MighmnmE
S PR T R A RN S B R B IR BT R A
b, R R RRECGE R PEER R RE . BRI, R
SERIIF AR L

AW £ 05 (Polyvinylidene fluoride, PVDF)J2 H
A S5 0 )32 B R AR B8 7 FELR 45 77 . PVDF
MR AU TR R, S YL, HATR S i ik i A
T, BT AR o R R G (R 2
PVDF 1 4 1 85 (1Rl 45 7510 5048 FIAT WL 751 N-F it
W e B (NMPYFE R 40 HIGRD, (A B3 B, VA R4 R 32
WEEG Y, ik, PVDF T A GPUMEREER, A
BE 6T T B b Ak ) B 1 A B AR A R AT A R 2%
i,

UHT, EFORG S A 32 A T AR A K

BEEWH: AHIRPBORE K TR 5 TR S 3 B3 H (kfj150101)

Igis B#A: 2015-06-05; &iTHHEA: 2018-02-25

PIRGY, Pem IR E S5 . A T iR vux
Wepn) @, BFSUEANIHOE T LA R Y A S e
REMI KIS VER S VIR 45 77, W 28 U R (Polyacrylic
acid, PAAY'™M, BREEIUFIR AR FRESE A,
RFEE IR B (Sodium alginate, SA)' ! UK & %(Guar
gum, GG)!'. ¥ (Xanthan gum, XG). &%
214 2% (Carboxymethyl cellulose, CMC)!'® 145, 7p4p
FE Y BB 1 Y A R TR R AF I BE . RAMOS
2SI 7 BIASTR] B A R 425 700 43 50l FH T A B b
Hil4%, IHEAESEH PVDF AR 45 FI1E LU, a0 Lo fd
FHANFIRE A5 70 A T s O Pk RE A, ASEH] 5% (7
$0f) SA. CMC. XG M1 GG Hh &I A1 88 GG A I
AEFIRE R PEREAAL T8 H 8% (i & /- 20)PVDF [H1EfE.
T 3 300 3 1) % T B 2L PRl & 7Rk LA ey FE A
MgitrrEfE. KIM S04 T — R LUR NI ER(PAA)
B AR LR SRS 2550, R TR SRR
SR, o LA G R ) R AR AR b 1
R = R Sl - W A B2 N i g
ABU-LEBDEH %M 8577y e Ak SR WEWy 5t IR A5
T S ORI 2% o B9 1 B e TR A e =
B AE HEA T R B, AT I AR R A 2
FEH Ay, ZHENG P51 7 —FhER i 206 —2R
FH L D 66 PR Y T8 — 2R 5 K 2 £ (PVDF-PMMA-PMALI)

BIEEE: B W, ¥R, Wt Wil 0731-85258388; E-mail: liangbo26@126.com



1380 hEA SR R

2018 47 A

—ICE BRG], T LG R SR R I, R
HIBR P BB T R B, A R O R R P e S AT
a9 B K o5 . PATK 528 T
(Styrene-butadiene rubber, SBR)NAZHKH, il & A HE
TN TR —F2 L2 4 2 /K Bt IS (CMC) A 45 5771 9T 13
TA R, e T A s TR T I ECR N
SEFRIIRRGRER o

5¢ 58 Bl (Chitosan , Cs) & HH 7] 24 B & (1-4)-2- %
H5-B-D A BE R AL B 208 I AR A TR e A
Mg, NP, RS T s, i
e, N TR BB, KBRS, Cs 14
2P R ) AR T, R I AL AR
SETER, CHAT 5PN 52 08 F 41 Se A 1) il 4%
5tk48 PVDF g5 Ve L, RIUMA TR 753508 6%
(3 3 HOCs 1) A7 s 5700 IR B O AR 2% iA
95.4%, i1 PVDF f71 52 611K 1K) 89.3%. 1L 0.5C f5%
AR IR 200 P, Cs Ahgh AT S SO 1 5 Ok
FEHN 91%, 1T T PVDF A7 8571 75%. {HZ,
CS HUA TR/ v PR A N 1) B i A
TANG % P71 fg ] 5% % ¥F 3% B (Chitosan
oligosaccharides, COs)1F A Bk B £ 21 4 B IFIRL 45 771
RIS I COs 7B A BroBRCoR 45 771 1 Fiith L A F PVDF DA
S CMC A B4 () i 1t B LA KA A PE fE

R L 72 2B B (Carboxymethyl Chitosan, C-Cs)i&
SEERBER AL S 1774, C-Cs 2 T RS A RS 1%
SIhEFK, HE WM 1 fis. YUE %P C-Cs
VE Rtk A BRRE 25 57), W] g 25 s T H CMC A SA RS
LEFIMRET . SUN % C-Cs AT LiFePO, 1,
$ C-Cs £ 180 C FAn#EH: 24 h, C-Cs " IERAEY
AR ARG — AN 4%, 5 CMC.
PVDF RHEEFIAAEL, A dil g A b AR SS9 2%
A3 H R P AT SE INAS E IR 4

OH OCHCOOH;
0 0} caboxylated |QO 0
HO f HO ~T
NH, NI

B 1 FeIRBRUR LR ) 71 4t
Fig. 1 Molecular structure of chitosan and carboxymethyl

chitosanpolymer
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Fig. 2 SEM images of graphite anode before cycle using PVDF and C-Cs as binder: (a), (c) PVDF; (b), (d) C-Cs
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Fig. 3
using PVDF and C-Cs as binder (a) and differential capacity

Initial charge-discharge profiles of graphite anode

plots (dQ/dV versus cell potential) of graphite anodes with
C-Cs and PVDF binder (b)
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Fig. 4 Cycling performance (a) and rate performance (b) of graphite anode with different binders at 0.02—1.5 V (vs Li/Li") and
nyquist plots of graphite electrodes using different binder after three cycles (c) and 100 cycles (d)
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Fig. 5 SEM images of graphite anode using C-Cs and PVDF as binders after 100 cycles: (a), (c) PVDF; (b), (d) C-Cs
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Fig. 6 Cycling performance (a) and rate performance (b) of

graphite anode adding C-Cs binders
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Application of water-soluble carboxymethyl chitosan as
binder in graphite anode of lithium-ion battery

LIANG Bo" 2, CHEN Xu?, ZHANG Shuai’

(1. State Engineering Laboratory of Highway Maintenance Technology,
Changsha University of Science & Technology, Changsha 410114, China;
2. School of Automobile and Mechanical Engineering,

Changsha University of Science and Technology, Changsha 410114, China)

Abstract: The water-soluble carboxymethyl chitosan (C-Cs) was used as binder for graphite anode in lithium-ion
batteries. The electrochemical performance of graphite anode using C-Cs as binder was studied by rate performance,
cycling stability and the morphology of the graphite anode. The discharge capacity of graphite anodes with 7% C-Cs
binder maintains 312 mA-h/g over 400 cycles at 0.5C (1C: 372 mA/g) and exhibits an excellent capacity 252 mA-h/g at a
high-rate of 10C. The resistance of the graphite anode using 10%C-Cs as binder is reduced compared with that of 10%
PVDF after 100 cycles, which helps to improve the specific capacitance and cycle performance.
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