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Fabrication of anode materials for a
lithium-ion battery with waste semi-coke carbon powder
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Abstract:  Waste semi-coke powder generated in semi-coke production and transportation was doped with 8 mass% boron by a
high temperature treatment at 2 300 °C. Results indicate that the doping overcomes the shortcomings of low coulombic efficiency

short cycle life and there are no charge and discharge platforms due to a high content ( 15 mass%) of impurity in the raw materials.
The first discharge capacity is 361 mAh/g at a rate of 0. 1 C and the reversible capacity is 314 mAh/g after 300 cycles at charge and
discharge ratesof 1 C showing excellent cycling performance.
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Table 1 Composition of the raw Lan carbon powder.
Impurities Si0, AL O, Ca0 Fe, 0, K,0 Nay O M0
w/% 9.08 2.5 2 0.8 0.3 0.2 0.2
2a b 2 pm
. 2a
791 mAh/g
312 mAh/g o o
2b 10 4a B 2 300 C
312 mAh/g 250 mAh/g X
20% 1
3.2 SiC ; (002) .(100) .
3a b 8% B 2 300 C (101) .(004) .(110)

o 4a
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Fig. 2 The electrochemical properties of the raw Lan carbon powder:

(a) the first charge and discharge curves of raw Lan carbon powder (b) the cycle curve of the raw Lan.

3 2300 C (8%B )
Fig. 3 (a) SEM and (b) EBSD images of 8% wt boron doped Lan carbon powder treated at 2 300 °C.

4 2300 C B XRD
Fig. 4 XRD patterns of the Lan carbon powder with different dopings and treatment at 2300°C .
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5 2300 C 8% B

Fig. 5 Charge and discharge curves of 8% B

doped Lan carbon powder and treated at 2 300 C.

2 2300 C

Table 2 Comparison of cycling properties of samples treated at 2 300 °C.

29
6 2300 «C B 300
o 5
0.1C 0.5C
1C o 0.1C
o 0.5C
300
o 1C
8% B 1C
300 314 mAh/g

Sample First Li First Coulomb Reversible capacity after Reversible capacity after
intercalation( mAh/g)  de-intercalation( mAh/g) efficiency (%) 300 cycles at 0.5 C (mAh/g) 300 cycles at 1 C ( mAh/g)
4% B 419 337 80.4 320 219
6% B 399 340 85.2 327 286
8% B 437 361 82.6 337 314
10% B 371 303 81.6 - 273
6 B
Fig. 6 Cycling curves of lan carbon powder with different B doping: (a) 0.5 C (b) 1 C.
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