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Research and preparation of coated natural graphite by pitch

CHEN Meng, LI Jin-yuan, JIN Jiang-min
( College of Maretial Science and Chemiecal Engineering, Harbin Engineering University, Harbin, Hetlongjiang 150001, China)

Abstract: The natural graphite was coated by pitch in liquid environment to improve its cycle performance.
In order to study the electrochemical performance, the batteries were fabricated with metal lithium as the
opposite electrode and the modified natural graphite as carbon anode materials, and then the battery was
cycled at 0. 1C+~ 0.5C. 2C~ 3C. The materials were characterized by XRD, EIS and SEM. The results
showed that the electrochemical performance of natural graphite coated with pitch was improved obviously.
And the besl experiment condition was that the natural graphite was sintered at the temperature of 850 °C,
the content of pitch was 1% .
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Table 1  Analysis of crystalloid structure

for different graphite samples
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fra do / nm 20/(°) doos /nm 20/ (°)
a 0. 3365 26. 46 0.1674 54.58
b 0.3371 26. 42 0. 1681 54. 54
c 0.3368 26. 44 0.1681 54. 54
d 0.3371 26. 42 0.1682 54.52
e 0.3373 26. 40 0.1683 54.50

O

M KR 1 AR, A A S AR
IR A YRR, TR 002 MHTH i A Y 1E
26. 4°k 4, 004 fiT 9 i BESATE 54. 5°K %, BEARREF
FHERRA BRI EEN . 40, NE 1 ATLEH, &
TR FZZ T RN & LR A ENL, W
HRELAEWEREP KR AENER HFBA RET
% o, HERG MR A e, HEaE SR
N0y door 16 B 208 58 FE AR/ VFHEIN; R AME 4 Fh AL
BAEN XRD B, 75/ EEE 200~ 25°Z 7] H 31
B 95 B U, AT RE i B I A DA ST TR Bk i TR 20 &)

Vol. 12 No. 5

§

QOct. 2007



H it Tl

BRGS0 E BB R LB HE R AT

EHhrnase ﬁa//ﬂ{y %(é@/{}/

BEERAAENERE, HAERREBERERS
W L AR TR S Stk
2.2 AEMEHESEAR SEM) T

[5 2 /& 3 Phibt BLEE A ) SEM 1B, Horp A R
AR, B NNEHFRBELARE (IHFEE 10% w),CH
MERAR. B A, BRI T REM S
R AR T R AT, HE B A LG, KRR
AERMBPAWEE 7 —ZLERk, FalkEa
s RGN, SEMJCERRENSE. B
B, ES5AEREE8%, 68H N B ER RN o #;
HE CS5E B i LIAN, BB R aERMMIX
R TE RS B C il T R AT 15 0 =R 0 E T
R s B E B A SRR EE R
FREW, 50 BB XRD T4 R2 —3m.
KR ETE MR 4h 1A BB B TR, f &
SR AN, B H A B [ ) — e 2 i BB A R
MR ) R

ol
B 10% wi I ERBEER  C U5 RSk

B2 3MABZEMEYSEME

SEM images of three graphite samples

A KSR E S

Fig. 2
2.3  HEiLEMERE AT

(1) 98 M1 BE 2 B

B3 AAREERETFEMIESEMNEEA
By, Hh D, E. F AR REEEEEN
750°C ~ 850°C ~ 950°C FL78 A7 A FE Y 50 VRO £
B, Ed as by e d T AMRKRITE S EN 4% wi 7%
wis 10% wis 13% we BB AE; G, NG Des
Ec Fe B RRRIA R DEF ERIHSEN
109 FF i A B 26

K2 NG REFERMBEEERGHIHTAE
MR E R AT R, NG Rs KA &, Dd. Ed.
Fd 78 WZE R DVESF BEH AT S8R 13% MR, Fe
HFERTEEEN10% KR .

WE 3 F DEF B, 163 fibedinE . a
BAEMEAERYEEESENENEN LA
JE AR RS, O RNHEEEN 10% w HEE
EBMIG R ERE B F. WE G PR, TEFF 50 M

|

Specifie capacity /mAh + g~ Specific capacity/mAh » g~ Specific capacity /mAh « g~!

Specific capacity /mAh - g~!

400
380

3601 %
340¢ ©
320+

300

280F
2601
240

220
200
180

160+

140

120 "
0

b oa AR 4%
b b H &R 7%
c P E ik 10%
[od i at 13%

10 20 30 40 50
Cycle numbers

D. BEE5RE 750C

240t e W AR 4%
20F bUIHESE 1%
200F cBHFE 10%
180F d Wit 13%
160 1 L L . N
0 10 20 30 40 50
Cyele numbers
E. FESRAE 850°C
400
380+
360 prer .
340} ., e
320+ -
300 | . . wearens §
280t R .b
2600 e
2401 Jmwadtane T a
2200 b P ERT%
200 o A 10%
180 F d ¥ &k 13%
160 i i ; ; i
0 10 20 30 40 50
Cycle numbers
F. Be4iE 950°C
400
380F
360 L e
3400 R W o Fc
320f “De
3007,

2801

! \
NG RIREOB

260

2401
2201
200¢
1801
160L

De ATk 7%, 70T ne
Ec i &t 10% , 850C
Fe il & & 13%,950C

L

0

10 20 30 40 50
Cycle numbers

G. RERFBAD 3 Fhpe BB BEUIT SRR 109% MItES:

B3
Fi

ERIESEEEREMRINTEHE
g.3  The discharge curves of graphites

coated with different pitch

Vol. 12 No. 5

o

E

Qct. 2007



HL I Tl

12 #5 5 H)

Cvmese ._/f?(///_f*/y T //.«)//y

2007 £ 10 H

HEARFRR WA 82. 43% 88. 64% 93. 86% » HIm T
RN 55.34% L EHE T OB AL E, A
BRMEHFHOET S, LEBBATILERNEE
B, BHAE T R RO A4, BEIR T A SRTEZ RN
1 B0 I o ) Oy 0 8 e N R ER O R S R
TR AT REME o), 4 SRR RIFRIDE IR . A,
HTHHFRBRALEEGREE I RREF, 2
HEHFAIER , M RS T85 . T 7R
TR T 0038 0, SR S5 M AR Ak, WG AR
P B AR K AR E A o (8 26 7 2 kel JE i, %2
R R ACRIEAS THILEN, oA
MEFHHAENEY, SE—MaME LA
ARARERY, EHRSREAEMBNRBEAEE
U= S B A= A

e R B E &RV B 3 4 DEF Fiw,
750°C A1 850°C BEEE MM RL ) RN & B AL 13% we
) (d #E£8) S 49008 382, SmAh /g« 381.9 mAh/
go T 950°C h8 45 Ab FR A R L 17 VT R bL 2 e e 5 &)
EHE T RN 10% 1 ¢ 148, LA 361. 6 mAh/g,
EE R AR A7 SR 1 290. 8 mAh/g o H IR AT RER , 7EHR
R THE A S, FLEBRERTEEE
BoS, O2MBRSEERE Tl REEE
5o {BIXFEAD B MR I I S5 2 R AR R R 0 o R
B, TR — B3 SET BE, 1& i 22 1l kAN T 3l
RN, Nk 2 Biw. A TROIGH S, EE
B[R TS5 B 950°CH , HE MM xE 4. 5t
A ERMERE, MNEFE 950C & H &N
10% w WEBEBME NSRBI AERR. 50T
W, Wil G FTR, BEESIREE A 850CH, EHEA
10% wt B 2R B AR E RS LA & (365. 3
mAh /g) AW 750°C B (367. 2mAh/ g) & » AR AE
AT

#2 5 BRI AR AR

H10% we SR S 439 7E 2C 3C R TR A %
BH50.5CHERTHMAEFERM AR LK. B3
PR R, S AETE KRR AR mA RS
RUABMAULE TEZFHES, B 2C BAENHER
50, 5C ORI A7 A B B R AR SR 82, 19
= H 93, 8% ; 1M 3C ALELR ATHCME )M 72, 296 3R
HH84.4% . XRHTEBNHEECGERHBERT
— BB, 480 E S BREOMEG, M
HAMLEE T N X A B L3R AR, IR
ST GEARBRERESIMEE. A4, B8 EHE
oA A SA0H T R A S8 A K I 78 B T 5k
B SR R 2 R, 8 K R IR T R R A B 4R
o
%3 FRNE BRI O b A

Table 3  Performance comparison of two different types

of graphites discharged with large current

K HL A PRAYER: BEAE
Cac/ Cosc/ % 82.1 93.8
Cic/ Cosc/ % 72.2 84.4

Table 2  Irreversible capacity of five samples
FEARAE AN /mAh * g
NG 125.2
Dd 37.8
Ed 44.2
Fd 49.6
Fe 32.5

(2) K H AL 7 AR FEL P 4 AT
R3RRBOBERSREZN 850C, & &

]

(3) ik sz A RIS 4T
[ 4 ABeE5RE N 80C T EEN 10% wt 1Y
AL 78 DM Ay SR AT SR BRI Ak 2R BH L 1

0.6
05 A A E RRAER
_’f g /b &7
0.4 .
13 _' .’.
= | - ™ ) g
0.2 i i ’ h
4 % P
" ' H '-'
S \i/d v
0.0 : = ' |
0.5 (.o 1.5 2.0 2.5 0
Z'/Q

B4 AalERaBEMBRELZEREL
Fig.4  The EIS for tow different types of graphite

ME 4 fias, S8 SELEE S, ME Rk
PR R R A X e HFAD . X 174 [H R
MFAD RIS X B2k 3 B A . TR, s
AL M e R B R R HFA B2 MEFA P
REHBLRAABIERDIELZ, W2, BER
S5 SET R A s AL A= BT (81 A H AR I R ) BH B R 22 4
LT R AR A BB SEL FE RSB, IXRERA

Vol. 12 No. 5

:

QOct. 2007



N4

BR Ak G R AR SR ) & AL O AT

CHhonese j?(///xyy .%//M—)//]

MERBOLERBRERAAST2EE, EHK
A ARV 2 AR S B R TR RE LS PR AR VR B R A
FRACT SEI BERBR. 2R MR EdRERREE
I ER , I FE ST ¢ FAh, ToE g
MERZE R A RAFERER, BETEETHN
FREBH 7, BE T AT PR IK . IXRE ok, MR R
HErEaSRhriRAMBHURAERGE, A
T R T I AR ER PR RE 3K S ORI M e 4 H
TR i —F

3 it

REOEREMFTRLEUER, ATEEEME
M 125.2 mAh/g WD B 32 5mAh/g; HEEE M
290. 8mAh /g #2751 3l 365. 3mAh / gz 50 K 5 1) 2
BRIFHEM 55 4% 55 93.86%; ARHE T K
R TSI AE T o 5 678 1 SR R I fE R 45 IR
FEH 850°C - M E mESTEN 10% wto

2 Sk
[1] frEgt, S8 S5 bR ass ke /i — 8
FARA BE R[], B R R 2002, 17 4.

B D0 D 50 50 D0 OO G5 0 DT G H0_DC S0 DC O DL HC_HC D0 _H0 DB _D0_DC O KO0 H0_DC DL O D K KDL IO DC_H0 AL DO O

29 -32.

[2] Tz, MR . e iR fls R RE R
T AR TRJTVE )], R SR, 2000, (5): 22 -27.

[3] Bele M, Gaberscek M, Dominko R, et al. Gelatin - pretreated
carbon particles for potential use in lithium ion batteries|]].
Carbon, 2002,40: 1117 -1122.

[4] HAIS:, 2=l A, 55 WA R A SRR E
Bl TR B (1] . SRR T IR A R (AR
JB) s 2004, 38(4): 462 - 465.

[5] Eishi Endo, Toru Kihira, Shinichiro Yamada. et al Surface
treatment of carbon electrodes by electron beam irradiation
[I1. ] Power Sources, 2001.93: 215 -223.

[6] Wu Y P, Jiang C, Wan C, et al. Modified natural graphite as
anode material for lithium ion batteries[]]. | Power Sources.
2002 ,111: 329 -334,

[7] ez, REE, S5 TS o R0 S Rk
R (7], ATk, 2006, 11(3): 151 - 153,

[8] &, HER, ZKH, % 8& TRl R aE
R RIBEIL )], 5 R (H R AR, 2006, 41
(6):67 -70.

(9] FEEUE. JEHr, M, 2. MRE il sy medT AR 2 Rk
AT ENWEE (7). A, 2000, 6(2): 218 - 221.

| XA 75 00 A B A

(gl Tk ) i 8 5 4 17k

Gehy T ) T g A R B R T AL
Bt Tl ) 2 4 R 55 1 7 V50 U e A L P S AT R AT R S T, o [ s

L TAkthE ST TR AERX AT . G T D HEE cA W, GEBTIR). GEx
; AT e REh) B KRBT RITUR ™ & E 2 AR TSR & VP A B0 e ) SRIBI T 4ot - BAT
D BRI AT A R SRR B LR i e AR B R OB B AR R
COFTE. G TR R TR R RAT TR O RS S R % R T

IR R, B, AR ST :
: RN 3o H S 25 B AR 4T A T 8 O U T R

Pl ey, oo PEBERN DI R :
AT A HIE: 0512 - 67261874 1% H:0512 - 67261437

Vol. 12 No.5 == Oct. 2007



