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Visualization of reaction sites and higher output of direct carbon fuel cells
using carbon marker

Watanabe, Hirotatsu
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The mechanisms of power output of a direct carbon fuel cell (DCFC) was
studied by correlation with impedance spectroscopy and char observation, focusing on char, which was
the fuel of DCFC, was visible. Image analysis of the solidified carbon/carbonate-packed bed showed
that the contact area between carbon and the anode linearly increased, resulting in an increase in
the power output of the DCFC. It was shown that the contact between carbon and the anode was played

an important role in the DCFC power output. In addition, DCFC based on solid oxide fuel cell was
developed. Carbon position in the Ni/YSZ anode influenced the power output. An atomic-scale
phenomena around the Ni/YSZ interface acting as the reaction site were observed by using
first-principles calculation for higher and more stable power output.
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