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Catalytic decomposition of ethane over carbon blacks
Mi So Kim , Sang Yup Lee, Ki June Yoon
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Abstract : Catalytic activities of color and conductive carbon blacks in ethane decomposition for
CO;~free hydrogen production were investigated. The ethane decomposition was carried out in a
conventional fixed bed reactor under atmospheric pressure at 973-1173 K for 2 hours. When the
decomposition in the presence of carbon black was compared with the non-catalytic thermal
decomposition, the former exhibited significantly higher ethane conversion, higher C(s)
selectivity and lower ethylene selectivity with small increase of the methane selectivity, which
resulted 1n higher hydrogen yield. This indicates that carbon black 1s catalytically effective
for dehydrogenation of ethane as well as subsequent decomposition of ethylene. All the carbon

blacks exhibited stable catalytic activity with time. In durability tests, fluffy N-330 and
BP2000 maintained their activities for 36 hours.
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Table 1. Carbon blacks used in decomposition
exper iment® .

300 (256)*
Degussa,
28 86
Germany
58 23
Ketjen black, s 1270
Japan (1369)*
1500
Cabot, US ~ 15 (14757
1704)*
(a) : data from suppliers ( )" : measured
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Fig. 1. CHs conversion vs. temperature
over various carbon blacks.
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Fig. 2. CHs selectivity vs. temperature
over various carbon blacks.
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Fig. 3. CHy selectivity vs. temperature
over various carbon blacks.
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Fig. 4. C selectivity vs. temperature
over various carbon blacks.
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Fig. 5. H, yield vs. temperature over various
carbon blacks.
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4-1. Noncatalytic thermal
decomposition

(a) Initiation
CHs — 2CH; -
CHz - + CoHs — CHq + Colls -

(b) Propagat ion

CHs- — CHg + H -
H-+CHs — Hy + Cols -
Overall @ CHs — CHy + Hp

(c) Termination
2CHz - — Colg
CZHS' +H.- — C2H6

4-2. Thermocatalytic decomposition
(catalytic cycle)

CHs + * — Glls+ H-*
Colls - + * — CHy + H-—*
2H-* — Hy + 2 =

Overall : Cills — CHs+ Hy

Other possible elementary reactions

Collls — 2CHs -
CHs- + H+ — CHy+ *

Gy + 2%« — CHz—* + H—=*
Cls* + * — Caflyx + H-
CoHy—* + * — *—(Hy—*
*—Coly—* —  Hy + *—C-(C—x
2H—* — H, + 2%

+=C-C—+ — 2% +
Overall @ CHy — 2H; +2C

CHy + (n+1)* — CHym—* + nH—=* (n=1,2,3,4)
nC—+ — C(s) + x-*
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