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Catalysis of carbon black for hydrogen production by butane
decomposition reaction

Sukhoon Yoon, Gibo Han, No—kuk Park, Siok Ryu, Kijune Yoon, Guiyoung Han, Taejin Lee

The butane decomposition over the catalyst is an attractive method for the hydrogen production. The objective of the work
was investigated the catalysis of carbon black in butane decomposition reaction. The Butane decomposition was performed over carbon
black catalyst in a range of 500-1100°C. The butane cenversion of thermal decomposition and catalytic decomposition were increased with
increasing the reaction temperature The butane conversion of the thermal decomposition was higher than the butane conversion of the
catalytic decomposition. Hydrogen and methane were mostly observed in the butane decomposition over 1000°C. Especially, the hydrogen
yield was steadily increased with raising the reaction temperature, It could be known that the hydrogen yield of the catalytic decomposition
was higher than one of the thermal cracking because the hydrogen productivity was improved by the catalyst. The deactivation of the
catalyst was not observed in the reactivity test. The surface and crystalline of the fresh and used catalysts were characterized by TEM, BET
surface area and XRD analysis, respectively. The fresh carbon black particles had mostly smoothly round-shaped surfaces. In the surface
of the carbon black after the reaction, the deposited carbon was formed as the protrusion-shaped carbon and the cone-shaped. The
proper peaks of carbon black appeared in XRD analysis.
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Table 1. Commercially available carbon based catalysts in the

cracking of butane
Type Supplier Trade Name Surface Arednt/a)
DC Chemical Co, Ltd. | DCC N330 fluffy type 82
Carbon | Korea Carbon Black HAE N330 79
Black Co,, Ltd.
Cabot, USA BP 1100 240
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Fig. 1 The schematic diagram for butane decomposition.
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Fig. 2 Butane conversion from catalytic decomposition over
different samples of CBs.
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Fig. 3 Hydrogen productivity with temperature in the thermal and
catalytic decomposition of butane.
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Fig. 4 Hydrocarbons productivity in the thermal and catalytic
decomposition of butane.
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Fig. 5 Distribution of the various products in catalytic
decomposition of butane at 700 T.
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Fig. 6 Effect of temperature on the butane conversion in the
catalytic decomposition of butane.
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Fig. 7 Distribution of H, and CH, as the product in the catalytic
decomposition of butane with temperature.
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Fig. 8 TEM images of the carbon black catalysts(fresh and used
carbon black, X30000).
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Fig. 9 XRD analysis of fresh and used carbon black.
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