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Activation of photocatalytic performance controlling defects and band bending at
interface

Hyodo, Junji
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Photocatalysts with "n-type-metal-p-type" junctions were synthesized and
evaluated for their complete water splitting reaction activity using Pt-supported p-type and n-type
Fe-substituted SrTiO3 as a model system. No improvement in photocatalytic activity was observed due
to the formation of the "n-type-metal-p-type™ junction, which was initially expected. This may be
due to the fact that the surface atomic rearrangement during the catalyst synthesis hindered the
formation of an ideal interface and prevented the formation of an interfacial band structure that
could efficiently transport excitons to the reaction site, using the metal auxiliary catalyst as an
excited electron and hole recombination site.



10

(SrTiOs5)

n -  -p
n - -p (n-m-p
« )
SrTi03 (
) 100ppm Fe
SrTi0ss (STF)
a- )
Fe SrTi0;
600° C,2h
24
1200 12
1
1400 10
STF
(po=2x 107" atm, n )

12
n

40 3

BBk SR pR¥EA

Eiad

E kT Rk SRR ARR Q
oo [ 3By

BRRSEDOFH TR - nBIE L HICH MK

SrTigsoF€0.0103.5
0. ©

Fe'*

0o %) 0“0g°

BEDIE ( Po,)

o

MEZAL+EBF TR Fe3+ +1EFL
nEY HIE pE
p n
(p2=0.97 atm, p ) 1100
500 /min



Ci>d» n
() p n /n ( )STF Pt
Pt 0.5 wth Pt(NH3)4(NO3)z
Ho 600 OC Pt(NH3)4(NO3)2 p n Pt
STF
( )Pt p n ,p /n STF
()
550 nm
02 H, 140ml
50 200mg
() (LEIS)
) n Y
Pt
p n STF
n STF p STF n/p STF(n-m-p)
n n-m-p p
n-m-p
50 mg n n-m-p p
29y mol/h  12.5p mol/h  5.5p mol/h n-m-p n p
n-m-p
Pt n p STF
= X o - [ 600 °C reduction
= 30-_ A 20t8pec riductlon 3L ntype A
E } ptype m [ pipe B
® X n-mp @ 2 1 n-m-p ®
® 20 A EN [ ¢ % " o
g o A
2 10fF - = [ =
> i ® N
2 F" el 0 e s . -
o T T 1 [ 1 . ] L 1 L 1
50 100 150 200 50 100 150 200
amount of powder / mg amount of powder / mg
() ()
5u mol/h
2
p 2 Q-mass
n-m-p
5kevV  Ne' Pt p n
STF LEIS n
p Sr
Ti Sr A-0
n STF
Sr 3400 eV Pt
p n
n
Pt
co Pt /n-STF co
n-m-p
n Pt n-m-p
Pt n



(b) 100 @

I Pt/n-STF O radical cleaning Pt/ n-STF O radical cleaning

20 min 2F 20 min
Ti
S0 Sr
2 20
2 0r £
® 00 1 L 1 . 1 K L
= I Pt/ p-STF O radical cleaning 2 Pt/ p-STF O radical cleaning
@ L 20 min a2 20 min
i) 2z Pt
c c
£ LT £
50
I Sr
I Pt OF
O -
1 L 1 1 1 1 F L 1 L ] L
1000 2000 3000 3000 3200 3400 3600
Energy / eV Energy / eV
Pt/n STF Pt/p-STF LEIS (5keV-Ne)

S. Nishiokat , J. Hyodot , J.J.M. Vequizo, S. Yamashita, H. Kumagai, K. Kimoto, A.
Yamakata, Y. VYamazaki*, K. Maeda*, "Homogeneous Electron Doping into
Nonstoichiometric Strontium Titanate Improves Its Photocatalytic Activity for
Hydrogen and Oxygen Evolution"™, ACS Catal, 8, 7190-7200, 2018.



2020

2020

45

2019

S. Ehara, J. Hyodo, Y. Yamazaki

Photocatalytic Oxygen Evolution Reaction Using n- and p-type Fe-doped Strontium Titanates

The 22nd International Conference on Solid State lonics

2019

2019




n/p

Fe

SrTi03-8

2019

2019




