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Carbon beads Coated with pyrolytic Carbon and Their Anode Properties for
Lithium-ion Battery
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Abstract Using the pressure-pulsed chemical vapor infiltration technique, thin pyrocarbon films were coated on the surface of the

hard-carbon particles. The crystallinity of pyrocarbon shell was higher than that of the core carbon. The BET surface area and the

pores with the diameter of 1.5 - 5 nm were extremely decreased after coating with 7 wt% pyrocarbon. These changes in the

nano-scaled structure of carbon surface could lead to the reduction of irreversible capacity. The cycleability was improved by

pyrocarbon-coating, which would be attributed to the increase of the surface roughness on sub-micron scale by coating with the

pebble-like pyrocarbon film to increase the adhesion among the particles by the organic binders.
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Fig. 1 SEM images of original carbon beads (a) and sample
coated with 7wt% pyrocarbon (b) after 500 pulses in PCVL
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Table 1 Structural properties of original carbon beads and sample coated with pyrocarbon.

Sample dooz by XRD ?*/nm R (Ip/Ig) value by Raman Spectroscopy * BET Surface area ®/ m’g’!
Original carbon beads 0.373 1.42 25
carbon beads / pyrocarbon 0.348 1.22 85

® Measured for the sample with 47 % pyrocarbon after 5000 pulses in PCVI treatment.

® Measured for the sample with 7 % pyrocarbon after 500 pulses in PCVI treatment
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Fig. 2 Pore volume distributions of original carbon beads
(@® ) and sample coated with 7wt% pyrocarbon ( [ ) after
500 pulses in PCVL
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Fig. 5 X-ray diffraction patterns from the external surface of
the carbonized wood/pyrocarbon sample (A), the carbonized
wood/TiN/pyrocarbon sample (B) and the original carbonized
wood substrate (C). Number of pulses in PCVI for pyrolytic
carbon, 40000.
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