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Pyrocarbon-coating on graphitized mesocarbon microbeads for anode of lithium
ion batteries using pressure-pulsed chemical vapor deposition
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Abstract Pyrocarbon was coated on graphitized Mesocarbon Microbeads (MCMB) form 30 % C;Hg-H, at

950 °C using pressure-pulsed chemical vapor deposition. It was revealed from TEM, XRD and Raman

spectroscopy that the crystallinity of pyrocarbon films is lower than that of the graphitized MCMB as the core

carbon. Large irreversible capacity was observed in the original MCMB in PC/EC/DEC (2:1:1 vol.%)

electrolyte, however, irreversible capacity was reduced by coating with 3 mass% pyrocarbon, which would be

attributed to the low crystallinity of pyrocarbon. Under the condition of high current density of 450 mA/g, the

pyrocarbon-coated sample showed 1.3 times as high capacity as the original MCMB in PC-based

electrolyte.
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Fig.1 SEM images of pristine (a) and pyrocarbon-coated MCMB (b-d)
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Fig. 2 TEM images of MCMB coated with 13.1 mass%

pyrocarbon.
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Table 1

calculated from Raman spectra and BET surface area of

Data of Mass fraction of pyrocarbon, R value

original and pyrocarbon-coated carbon papers.

Mass fraction of R value BET surface area
pyrocarbon / mass% / m*g’!

0 (original) 0.19 23

4.0 0.46 0.7

10.3 0.67 0.4
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Table 2 Capacities and Coulombic efficiencies data in EC/DEC ( 1:1 vol. % ).

Current density / Mass fraction of

Discharge capacity /

Charge capacity / First coulombic

mAg’! pyrocarbon / % mAhg! mAhg! efficiency / %
60 0 (pristine) 322 294 91
60 2.9 324 301 93
60 8.1 321 298 93
450 0 (pristine) 165 142 86
450 2.5 175 161 92
450 13.1 165 151 91
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Table 3 Capacities and Coulombic efficiencies data in PC/EC/DEC (2: 1:1 vol. %).

Current density / Mass fraction of

Discharge capacity /

Charge capacity / First coulombic

mAg’ pyrocarbon / % mAhg! mAhg efficiency / %
60 0 (pristine) 427 302 71
60 3.2 344 303 88
60 122 343 295 86
450 0 (pristine) 244 121 49
450 1.7 216 154 72
450 8.7 217 158 73
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