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Abstract — With the assistance of thermal pyrolysis process for hydrocarbon gases, the formation and growth of par-
ticulate carbon was systematically investigated as a function of temperature in the gas phase. The yield and average size
of pyrocarbon particles were found to increase with increasing pyrolysis temperature. The difference in the yield of car-
bon particles generated by pyrolizing acetylene and ethylene gas posed a question about the role of hydrogen in the
pyrolysis of hydrocarbon gases. In order to reveal the role of hydrogen, controlled amount of hydrogen was added to the
acetylene pyrolysis, and then hydrogen addition was observed to suppress the formation and growth of carbon particles.

One can control the size of pyrocarbon particles by controlling the hydrogen gas addition.
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Fig. 1. SEM images of pyrocarbon particles sampled for (a) 30 min
and (b) 30sec (Experimental conditions: 30 sccm C,H, in
1500 scem N, at T=1,000 °C)
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Fig. 2. FTIR spectrum of carbon particles pyrolized at 1,000 °C
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Fig. 3. Evolution of pyrocarbon particle size distributions as a func-
tion of temperature for the pyrolysis of (a) C,H, and (b) C,H,.
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Fig. 4. The evolution of pyrocarbon particle size distributions as a
function of hydrogen amount added [Experimental conditions:
30 scem C,H,, 1,500 scem N,, T=1,000 °C].

Fig. 5. The picture of the resulting pyrocarbon particles deposited on
ESP electrode for 30 min (a) before and (b) after 100 sccm
hydrogen addition to the pyrolysis of 30 scem C,H, in 1,500
scem nitrogen carrier gas at 1,000 °C.
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