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The production of hydrogen peroxide was investigated using water as the raw
material to effectively utilize oxidative reactions in the photoelectrochemical production of hydrogen by
water splitting. The oxidative production and accumulation of hydrogen peroxide were achieved with high
photocurrent property and selectivity under irradiation of simulated solar light by combining a composite
photoanode using bismuth vanadium oxide and electrolyte of hydrogen carbonate. Design of photoelectrode
system specialized to production of hydrogen peroxide was also achieved by introducing reductive
production of hydrogen peroxide from oxygen as a cathode reaction.




2H,0 — H,0, + H,
e)—
WO/BIVO 3t BF _| l‘ Pt/ —K
(H2) (H0) 7 \ B / R
—o Q
E 71 ‘vZZI:f o
S Q
H,O, 6 .
H,0 H,0
e N J
1
(1) WO4/BiVO,
DMF
500°C WO,
( ) WO0,/BiVO, (Symetrix Co., USA)
Bi v (Bi:vV
=1:1)
550°C
WO,/BiVO,
2
WO,/BiVO,
Ag/AQCI
(BiVO,)
(520 nm) ©) 2
(WO5) 05 M 35 mL
WO,/BiVO, Pt
CO, Ar
FeCl,
(H20,)
(KHCO,)
- KHCO;
KHCO;
(D
WO,/BiVO,




100%
(ca.
100%)
KHCO,
KHCO,
KHCO;
20 M
KHCO,
54%
64mM’ b
HCOy
HCO, C,04"
HCOy
HCO;y
HCOy HCO,  C,0¢"

(0,/H,0 = +1.23 V vs. RHE)
(H,0,/H,0 = +1.77 V vs.
RHE)

2.2%

(Au)

(FTO ) Au

BiVO,

(Oz/Hzoz =

+0.68 V vs. RHE)

GGOV( )?’
2
1. K. Fuku, K. Sayama, “Efficient Oxidative
Hydrogen Peroxide Production and

Accumulation in Photoelectrochemical Water
Splitting Using a Tungsten Trioxide/Bismuth
Vanadate Photoanode”, Chemical
Communications, 2016, 52, 5406-5409, DOI:
10.1039/C6CC01605G,

2. K. Fuku, N. Wang, Y. Miseki, T. Funaki, K.
Sayama, “Photoelectrochemical Reaction for the
Efficient Production of Hydrogen and
High-Value-Added Oxidation Reagents”,
ChemSusChem, 2015, 8, 1593-1600, DOI:
10.1002/cssc.201403463,

13

(2016.03.25).

2. K. Sayama, K. Fuku, Y. Miseki, T. Funaki,
“Photoelectrode System for the Production and
High-Value-Added Oxidation Reagents”, The
International Chemical Congress of Pacific Basin
Societies 2015 (Pacifichem), Hyatt Regency
Waikiki (Honolulu, Hawaii, USA) (2015.12.20).

3. K. Fuku, K. Sayama, “Design of
Photoelectrode System for Oxidative Production
of Hydrogen Peroxide in Water Splitting”, The
International Chemical Congress of Pacific Basin
Societies 2015 (Pacifichem), Hyatt Regency
Waikiki (Honolulu, Hawaii, USA) (2015.12.16).

4' I— >

) (2015.12.04).

113
5., ,



116 , (
) (2015.09.17).

”, 116
, ( ) (2015.09.16).
7. Y. Miyase, K. Fuku, Y. Miseki, T. Gunji, K.
Sayama, “Oxidative Production of Peroxides
Using WO;/BiVO, Photoanode”, First
International Symposium on Recent Progress of
Energy and Environmental Photocatalysis
(Photocatalysis 1),

( )
(2015.09.03).

8. K. Fuku, K. Sayama, “Efficient Production of
Hydrogen Peroxide Using BiVO, Photoelectrode
for Effective Utilization of Oxidative Reaction in
Water Splitting”, 7th International Conference on
Green and Sustainable Chemistry, 4th JACI/GSC
Symposium, (

) (2015.07.07-08).

9. s , “BiVOy,
) 34
( )
(2015.06.19).
10. R , >
95 s
( ) (2015.03.28).
11. . ,
s , “WOs/BiVO,
”, 95
, (
) (2015.03.26).
12. , , Wang Nini,
) , , “BiVO,
’7, 82 s
( ) (2015.03.17).
13. , , Wang Nini,
, ccwo3
82 (

) (2015.03.17).

0

¢y

@

®

2016-062043

2016 03 25
2015-163005
2015 08 20
2014-227981
2014 11 10
2014-227980
2014 11 10

0

Fuku Kojiro

10711765



