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Preparation and electrochemical performance of calcium carbide
skeleton carbon anode material for lithium ion battery
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(Key Laboratory of Environmentally Friendly Chemistry and Applications, Ministry of Education,
School of Chemistry, Xiangtan University, Xiangtan 411105, China)

Abstract: The calcium carbide-derived-carbon was synthesized from CaC, in a freshly prepared chlorine environment at
the temperature range of 400—700 °C. The influences of temperature on the structure and electrochemical properties of
calcium carbide-derived-carbon were studied, and the properties of sample were characterized by X-ray diffractometry
(XRD), scanning electron microscopy (SEM), nitrogen sorption experiment, constant current charge-discharge and AC
impedance, respectively. The results show that all the calcium carbide-derived-carbons are disorder carbon. The
carbide-derived-carbon appears partly graphitization tendency with the increase of the temperature. The
carbide-derived-carbon synthesized at 600 C has good electrochemical performance. It delivers lithium insertion and
deinsertion capacities of 890.9 mA-h/g and 335.4 mA-h/g, respectively, during the first cycle at a rate of 0.1 C, and the
deinsertion capacity is 266.8 mA-h/g after 30 cycles.
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Fig.1 Schematic diagram of CCDC preparation process: 1—
Sulfuric acid; 2—Quartz tube; 3—CaC,; 4—Tube furnace; 5—
Exhaust gas adsorption
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Fig.2 XRD patterns of CCDC prepared at different temperatures(a) and enlarged (101) peaks of CCDC prepared at different

temperatures(b)
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Fig.3 TEM images of CCDC prepared at different temperatures: (a) 400 ‘C; (b) 500 ‘C; (c) 600 C; (d) 700 C
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Fig.4 SEM images of CCDC prepared at different temperatures: (a) 400 C; (b) 500 C; (¢) 600 C; (d) 700 'C

90 |- (a)

70 -

50

Volume/(mL-g™")

30+ ==l

0 0.2 0.4 0.6 0.8 1.0
PIpo

b
®) =— 400 C
°©—500C
4—600C
0.10 - s —700C
0.08}

0.06 1 |I

0.04 §J5

Specific pore volme/(mL-nm™-g™")

0.02 &Mk

30 40
Pore diameter/nm

B 5 AEREEE T CCDC IRV B S 2 B 2 LA 4 A
Fig.5 Nitrogen adsorption isotherms(a) and pore size distribution(b) of CCDC prepared at different temperatures



521 5 12

U, A ARSI AR SO R R 2 S Al PERE 3091

ff) CCDC LR A th k. AT 4R BEVE LA
CCDC ¥R 2 (W Pl fLAR o0 A, FLARTE T A
1.9~17 nm. BEAE HI& LT, BIEFIRG T2
e, HEYE T, U mEEies, (A7
LA K. H CCDC bR AR (Sper) X FLE IS 4L
FIT3R 1. HE 1 aHL, GGl ERE )T, CCDC
LR IAREHT T B, TR (dae) BHAE R, AL
PG o

F 1 AN M4 CCDC LA S
Table 1 Pore structure parameters of CCDC prepared at

different temperatures

Total specific pore

t°C SBET/(mZ. g") dye/nm volume/ (cm3-g")
400 658 3.766 0.629
500 458 3.793 0.490
600 379 3.823 0.235
700 201 3.842 0.221
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Fig.6 First charge-discharge curves of CCDC prepared at
different temperatures and 0.1 C
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