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Solid oxide electrolysis cells (SOECs), as a method f;)r the conversion of cafbon dioxide (CO,) to more
reduced chemical species, is attrqcting much attention as its high efficiency in electrolysis field and
feasibility for direct conversion of carbon dioxide to carbon monoxide (CO, — CO + 1/20,). The purpose of
this thesis is to explore suitable cathode material with higher activity and stability on LSGM electrolyzer for
direct CO, electrolysis at intermediate temperatures (973 --.1173 K). Since .the cfitical. reactions _for CO,
electrolysis occur at cathode side, various candiates (metallic, cermet and oxide materials) were examined
and studied as cathodes for CO; electrolysis. It was firstly found that addition of Fe to Ni as metallic cathode
material is effective for improving initial cathodic performance on LSGM electrolyte for CO, electrolysis.
The electrolysis current could be greaﬂy improved by adding Fe to Ni, Diffusion resistance can be decreased
and iniﬁal coke deposition can be prevented by adding Fe to Nl The improved cathodic actAivi'ty-can be
explained by stabilizing Ni fine particles with the addition of Fe. Then Ni-Fe mixed with an oxide
(Lay ¢Srg 4FegoMny 1035, LSFM) as a cermet cathode was studied on LSGM electrolyzer for CO; electrolysis.
A cell using. LSGM electrolyte with Ni~Fe—~LSFM cermet cathode ex-hibited muchr higher activity, a current

density of 2.32 A/cm” was achieved at 1.6 V and 1073 K on an electrolyte (LSGM) support cell with 0.3 mm



thickness, which is a remarkable value in the field of CO, electrolysis. The last but not least, oxide cathodes
were studied for CO, electrolysis. A perovskite-structured oxide of La(Sr)Fe(Mn)Os.; was studied as cathode
on LSGM electrolyzer for CO, electrolysis. Doping Sr and Mn to LaFeO; is highly effective for increaéing
the cathode activity for CQ, electro-reduction. Lag ¢Sro4FegsMng 2055 could be highly interesting as a new

oxide cathode for CO; electrolysis in SOECs at intermediate temperatures.



