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Study on Production of Syngas by Methane Dry Reforming in the Presence of Hydrogen Sulfide
Toru NISHIYAMA, Noritsugu HASHIMOTO, Kousuke UKINAMI and Takayoshi KAWAOKA

Experiments on dry reforming of methane (DRM) using biogas showed that the dry reforming performance was
severely degraded. The catalytic performance was considered to be significantly deactivated by the hydrogen sulfide gas
mixed in the biogas as a byproduct. Therefore, this study aimed to develop a catalyst that is resistant to the hydrogen
sulfide gas. On the other hand, the possibility of removing hydrogen sulfide gas from the pathway before DRM was
investigated to improve the degradation of catalytic performance in biogas-based DRM. For the hydrogen sulfide resistant
catalyst, a Ce/Al,O3 support was prepared by loading Ce onto an Al,Os support. The Ni-La/Ce/Al,O; catalyst was prepared
by loading Ni-La (Ni catalyst with La as an auxiliary catalyst) on the Ce/Al.O3 support. The results showed that as the Ce
concentration was increased, the durability performance increased while the DRM performance decreased. As for
hydrogen sulfide contamination, activated carbon was used to remove hydrogen sulfide from the biogas. As a result, the
catalytic performance degradation was successfully suppressed in the DRM experiment using biogas with hydrogen
sulfide removed under the condition that the CO; ratio was adjusted.
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Fig.1 Experimental set-up for evaluating catalytic performance.
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Fig.3 Time dependence of CH4 conversion for
Ni-La/Al2O3 catalyst in DRM using biogas

with desulfurization.
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Table 1  Gas composition of biogas used in
this study.
Gas composition / vol%
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Fig.4d Time dependence of hydrogen sulfide exclusion
rate by the activated carbon.
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