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Fig. 1. Colls conversion, CHs, CoHi, C(s) selectivity and Hy yield at 1,023 K vs.
specific surface areas of fresh carbon blacks (VHSV = 15,000 cmj/h'gaﬂ.
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Fig. 2. Specific surface area of the
whole carbon(original carbon black +
deposited carbon) vs. the mass of deposited
carbon per mass of fresh carbon black.
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Fig. 3. Relative total surface area
of the whole C in the reactor vs.
the mass of deposited carbon per
mass of fresh carbon black.
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Fig. 4. SEM images after ethane decomposition at 1,073 K (VHSV = 15,000 cm’/h-ge).
(a),(b) N330(P)  (c¢),(d) BP-2000
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Fig. 5. TEM images of N330(F) after ethane decomposition
at 1,073 K (VHSV = 15,000 cm®/h-ges).
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Table 1. Reaction Mechanism of CsHe¢ Decomposition

Noncatalytic Catalytic

i) Dehydrogenation to ethylene
CoHg + = — Colls + H—

ColHs + * — Coly + H—

i) Initiation 2H-+ — Ho + 2 =

Colls — 2CHs Overall reaction : CoHs — CoHy + Hp
CHsy + CoHg — CHsy + CoHs

i1) Hs and hex. ring (C(s)) formation

ii) Propagation Colly + 2% — CoHy—* + H-x

CoHs — CoHy + H- CoHz—* + * — CoHo—* + H—x

H- + CHe — Ho + Colls Collo=* + * — x=CoHy—*

Overall reaction : Collg — CoHst Ho #—Colo—* + 2% — 2H-* + —xC-C*— (hex. ring)
(noncatalytic dehydrogenation) 2H-*% — Hy + 2%

Overall reaction: CoHy — 2Hy + —#C-Cx—
i11) Decomposition of ethylene (hex. ring)
CHy — 2C(s) + 2H;

iv) Termination i1i) Other possible elementary reactions
H + CHs — CoHs (CHs, Hz & C(s) formation)

H- + CHy — CHy CoHg — 2CHz

2CHy — Colls CHs + * — CHs—*

CHs—* + n* — CHg-p—* + nl-* (n=1,2,3)
2H-+ — Hy + 2%

CHsy + H-* — CHy + =

nC-+ — —(C*),~ (hex. ring)
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