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The two-phase structure consisting of cerium oxide and its compound,
incorporating foreign metal (alkaline earth or lanthanoid) oxide, in solid shows an excellent
photocatalytic activity due to an efficient charge separation by forming a coherent phase interface.

The concurrent loading of platinum and gold results in the formation of photo-reduced methane from
the dissolved oxygen in the water. This reaction mechanism can be interpreted by an efficient supply
of hydrogen atoms generated on the gold surface to adsorbed CO molecules on the surface of
platinum. The oxide photo-catalysts having a single-phase are also useful for the electrochemical
oxidation of methane with a synergetic effect of metals.
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N. Wongsawatgul et

al. ”Cobalt alloying effect on the improvement of Ni/Y SZ anode-supported solid oxide fuel cell operating
with dry CH,” and “SrO-doping effect on the fabrication and performance of the Ni/Cel-xSryOz.2« anode-
supported solid oxide fuel cell for the direct CH, utilization”: both submitted to Material Transactions

CO, gas N )
v /'/—-—.) GC A

muR R

@7‘ 3

pE!Ce,4xLnxO

CHg4

Total CH, production / nmol

-
5
o

ON

o
=)

3 mass%
Pt—Au

M E

[

® 9
o ©

2 mass%

-
=]

Total CH, production / nmol

Pt—Au
40
20 |ig
0 e
0 12 18
Time, ¢t/ h Time, t/h
H0 €O,
Y 8H* + 8¢~
E[,/f s uic & BAROERINE
e {671 o on
S| W {Ci{ CH CH CH CH CHy CH
.Au Pt 5 mol%Y ,03- zu,owh-\H §#?W*W*7#/‘}W—’W+m—>m
Ce02 (YDC) (&) FE-SEM |, (b) Au ,
(9 TEM , (d) Pt (a .YDC CHa Pt Au



Nicahree Wongsawatgul, Soamwadee Chaianasutcharit, Kazuhiro Yamamoto, Makoto Nanko, and 3

Kazunori SATO

Improved Electrochemical Properties of an Ni-Based YSZ Cermet Anode for the Direct Supply of 2020

Methane by Co Alloying with an Impregnation Method

Ceramics 114-126
DOl

10.3390/ceramics3010012

co

2019

2019

5 mol%Y203-Ce02

2019

co2

2020

2020




Ce02

2018

2018
2 10 mol%La203-Ce02
2018
2019
2019

2020




(Okazaki Masakazu)

(00134974)

(13102)

Chulalongkorn University




