R - BHTERE
145 20124

7OV A CVIEIZ X B IRIEBERUK SR DBG R FE 2 —T 4 7 & U F U L
A Z AR
Pyrocarbon-coating on carbon paper carbonized at low temperature and its
anode property for lithium-ion battery
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Abstract Using pressure-pulsed chemical vapor deposition (PCVD) technique, pyrolytic carbon (pyrocarbon)

was coated at 800°C from C3Hg(30%)-N, gas system on the carbon paper substrate carbonized at 800 °C. It

was revealed from XRD that the crystallinity of pyrocarbon was higher than that of carbon paper. BET surface

area was decreased from 361 m? g of the original substrate to 2.3 m® g”! of the pyrocarbon-coated sample.

High irreversible capacity of 550 mA h g! was observed in the original carbonized paper, reflecting the

disordered structure and high surface area. Irreversible capacity was reduced to 150 mA h g by coating with 8

mass% pyrocarbon, which would be attributed to high crystallinity and low surface area of pyrocarbon.

Reversible capacity of the sample coated with 8 mass% pyrocarbon was 597 mA h g™, which was higher than

that of the original carbon paper.
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Table 1 Mass fraction of pyrocarbon and BET surface area of

original and pyrocarbon-coated carbon papers.

Pulse number ~ Mass fraction of BET surface
pyrocarbon / mass% area / m’g’!
0 (original) 361
500 1.3 2.3
2000 4.9 2.0
3000 7.3 1.9
5000 13.9 1.4
10000 24.8 1.2
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Fig. 1 SEM images of original (a) and pyrocarbon-coated
carbon paper (b). Mass fraction of pyrolytic carbon; (a) 0, (b)
28.7 %.
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Fig. 2 XRD patterns of original (a) and pyrocarbon-coated
carbon papers (b-f). Mass fraction of pyrocarbon; (a) 0, (b)1.7,
() 4.0, (d) 10.2, (e) 19.2, (f) 28.7 mass%.
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Fig. 3
original carbon paper (a) and sample coated with 7.8 mass%
pyrocarbon (b) after 3000 pulses in PCVI.

Charge-discharge curves at first and 10th cycles of
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Fig. 4 Dependence of irreversible capacity and reversible
capacity of pyrocarbon-coated sample on mass fraction of

pyrocarbon.
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