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The influences of shaping and surface modification on the

performance of artifical graphite anode materials
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(1.Liaoning Fangda Group Industrial Co.,Ltd., Beijing 100070,China; 2.Qingdao Longcheng Power Supply Mate-
rial Co.,Ltd., Shandong Qingdao 266555,China; 3. College of Materials Science and Engineering, Hunan Uni-
versity, Hunan Changsha 410082,China)

Abstract: Artifical graphite materials from different sources were used as anode materials for lithium ion batteries. Their
electrochemical performance and physicochemical properties were compared. As the raw material, one kind of artifical graphites was
treated by shaping, carbon coating and surface oxidation modification, with different equipments and processes. The effects of these
above treatments on the distribution of particle size, tap density, specific surface area and electrochemical performance of graphite
were investigated. The results show that the shaping process and equipments, carbon coating and surface oxidation modification are

important for improving the performance of anode materials.
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Table 1 Physico —chemical performances of artifical graphite
with different sources
/ / / / / /
% % % g/cm? wQ-m %
1 0.15 0.25 0.06 2.23 277.8 0.05
2 135 0.34  0.05 2.24 298.1 0.05
3 030 030 0.05 222 313.8  0.06
4 023 026  0.04 2.22 278.8 0.03
5 023 0.15 0.06 2.22 278.0 0.04
6 0.10 039 006 223 2779  0.03
7 018 029 0.05 223 283.6  0.04
8 013 022 006 223 2544 0.04
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Fig.1 Surface mophologies of artifical graphite before and after

shaping
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Table 2 Performances of artifical graphite powder with different
sources

/pm / / /

Dy Ds, Dy Dy glem® % m¥g

1 822 1620 2498 439 0.83 89.6 6.867
2 870 17.80 28.08 52.0 0.85 86.8 5.718
3 825 17.19 2747 52.0 0.88 864 5.381
4 9.05 17.70 27.14 520 086 899 5876
5 9.05 16.81 2493 439 090 87.7 6.600
6 878 17.77 27.85 52.0 085 91.1 6.597
7 808 16.66 2643 520 083 87.0 6.101
8 10.65 21.73 3424 61.5 095 882 5932
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Table 3 Specific capacity and initial charge-discharge efficien-
cy of artifical graphite as anode materials

/ /
mA-h/g mA-h/g 1% ’
1 3308 322.6 91.2 ' ' :
2 334.7 327.1 92.5 4 1.0 glem’
3 3332 326.3 92.4 5 ’
4 343.1 3359 92.5 °
5 345.8 338.6 92.5 )
6 330.7 323.8 92.6 , 2
7 328.7 322.7 93.8 , . ,
8 3347 328.2 93.1 ( 2), 0.85 g/em’
0.97 glem?, 10% .
) o , 2.3
:D=(10+£2)
pm, Dsy=(18+2) wm,Dyy=(28+2) pm, D, <53 pm, 2.3.1
) ° 3
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Table 4 Performances of artifical graphite as anode materials by shaping and grading
/pm /
Dy Dy, Dy, D, g/cm? g/cm?
1 , 13.47 22.14 26.38 52.0 0.90 0.57
20.55 25.69 29.12 52.0 0.94 0.64
13.78 19.95 25.26 313 0.97 0.65
10min 10.64 21.16 32.79 61.5 0.91 0.54
20min 8.37 18.89 26.73 61.5 0.95 0.61
13.94 22.14 29.74 61.5 1.06 0.69
13.78 22.10 29.86 61.5 1.06 0.69
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Fig.2 Surface mophologies of artifical graphite as anode materials by shaping
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Fig.3 Carbon coating processes for artifical graphite ’
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Table 5 Samples coated by different amount pitches or differe- emo
nt devices o
1% ’
1 AG 0 ; AGM
2 AGM 0 s
3 AG-1 a+2 0.90 g/cm? .
4 AG-2 a R
5 AG-3 a+2 ,
6 ACH ard 323.8 mA-h/g 3303 mA-h/g
92.6% 94.3% S
6 %
Table 6 Physicochemical parameters of medium temperature ®
pitch for carbon coating % ,
SEI s
/ [26-7]
0 ’ ’
84.5 6526  0.14 0.13 20.35 6.83 50.54 AGM ’
6, ’
(3) AG-1,AG-2 AG-3 AG-4 N ° ’
232
7
Table 7 Performances of graphite samples by surface oxidation
N N modification
4 © / /
’ ’ g/cm’? m¥/g /(mA -h/g) 1%
, AG 0.85 6.597 323.8 92.6
y AGM 0.98 3.696 342.8 93.7
Bl AG-1 0.98 1.530 324.8 94.5
7 R , AG-2 091 1.688 327.3 93.7
’ 6 mZ/g AG-3 0.91 1.608 331.9 94.0
AG-4 0.92 1.245 330.3 94.3

b) #3577 GBS R kAL

B4 EHHEGSENEANSEBIKAER
Fig.4 Surface mophologies of artifical graphite before and after coating by coal pitch
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