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Development of Fine Photocatalyst Particles with High Crystallinity by Induction Heating
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We investigated the effect of induction heating treatment on SrTiO;:Rh as a hydrogen
evolving photocatalyst and BiVO, as an oxygen evolving photocatalyst. As a result, induction
heating treatment to SrTiOs:Rh led to a decrease in the activity of hydrogen evolution from
aqueous solutions containing sacrificial reagents and that of Z-schematuc water splitting
under visible light irradiation compared to untreated samples. Reduction of the Rh dopant
and aggregation (sintering) of cocatalysts were considered as factors contributing to the
reduced activity. In contrast, induction heating treatment of BiVO, resulted in an
enhancement of the activity for oxygen evolution and Z-schematic water splitting under
visible light irradiation. From these results, it was found that induction heating treatment is
effective for host materials that are effective under reduction heating treatment.
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2. EBRAE
2.1 XMEOESRE SUBAMEDIEREE
2.1.1 RhR—=7SrTiO;} A%
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SrCOs5, TiO;, B X U Rh;05 % Sr:Ti:Rh=1.07:0.99:0.01 £ %% X 9127V 3 F38kT
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A 112 Ru B BEack 1 % 6 AT (PD) I & WL 720 HAKMIZIX, SrTiOs:Rh
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HOYA# Y44 /1 v b+ 774 V7 —%272300W Ft /¥ 5 v 7HhiEE VTt
(A>440nm) % 4 KIS L7z S OFHE TR L N6 %2 Ru (x wt%) /SrTiO;:Rh &
il T %o x wt% IHHFE L 2Bl 2 Bk 5. 72, SIS U T Ru % FAEkD 54
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BiVO, JGfil it 2 i B AHE I X > T L 72 9. 0.5mol L @41 50mL 12 Bi (NO3); -
5H,0, V.05 # ZNENEm T A 720 €DK, HEim F T3 HEHEHEL, KTHSE L 721,
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Table1l Effect of induction heating on sacrificial hydrogen evolution over Pt- or Ru-Ru-loaded SrTiO;:Rh
photocatalysts and Z-schematic water splitting in a (Ru-Ru/SrTiO3:Rh)-([(Co (bpy)3)]3+/2+)-
(BiVO,) system under visible light irradiation

Entry Cocatalyst Induction Hj evolution Water splitting
heating / umol h''® activity/ pmol h™'®
H, (0))
1 Pt(Imp.) No 61 - -
2 Pt(Imp.) Yes(773 K) 31 - -
3 Ru-Ru(PD) No 27 1.2 0.32
4 Ru-Ru(PD)  Yes(873K) 3.6 0.72 0.42

Photocat.: (a) 0.10-0.15g, (b) 0.05g each, reactant solution: (a) 10 vol% aqueous methanol solution
(120mL), (b) 0.5 mmol L'* aqueous [Co(bpy) 3]1SO, solution, light source: 300 W Xe-arc lamp ( A >440nm),
system: gas-tight circulation system.
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Fig.3 XRD patterns of BiVO, before and after Fig.4 Diffuse reflectance spectra of BiVO4before
induction heating at 573 and 873 K. and after induction heating at 573, 673,

and 873 K.
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Table2 Effect of induction heating on sacrificial oxygen evolution over bare and CoOx-loaded BiVO,
photocatalysts and Z-schematic water splitting in a (Ru/SrTiO3:Rh)-([(Co (bpy)3)]1°*/?%)-(BiVO,)
system under visible light irradiation

Entry Cocatalyst Induction O evolution Water splitting
heating / umol h'® activity/ umol h™'®

H, (0))

1 None No 131 24 8.6

2 None Yes(573 K) 94 - -

3 None Yes(673 K) 99 - -

4 None Yes(873 K) 162 - -

5 CoOx No 109 22 7.3

6 CoOx Yes(473 K) 115 25 9.8

Photocat.: (a) 0.10g, (b) 0.05g each, reactant solution: (a) 0.02mol L't aqueous AgNOs; solution (120mL),
(b) 0.5 mmol L't aqueous [Co(bpy)s] SO, solution, light source: 300 W Xe-arc lamp ( A >440nm), system:
gas-tight circulation system.

e L 72 oG IE R D b D X ) K< % 5 72 (Table2, Entries1-3)o ZHIIx} L
T 873K THLEEZ L 72 30E DG MEIZEA 2 28 5 1) | L 72 (Table 2, Entries1, 4), Jcik o
SrTiOs:Rh o4, FEMBILIZ X 5 TRh F—/32 FAYRh3 ISEITLE N, FNHE
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PR T4 T2 25N 5. AFERPS, RICBSLELDAE R 20l R 2 -4
BHIR U CIEFFEMBLE SR R TH A WREMEZ R 72 L7z. RIZ, CoOy Bhfilill % 41
F§ S 72 BiVO Gl 2 F w72 T DB T C o RS 2 & KB D © OFRFEEK
PR B 2 SN BL BN 2 TR 7z, FEIMBLEE % i3 2 & TP RO MR
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4. iHER
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ATRIENE, 41 3 4R FE AR THDR T2 B & OBFEB N & 21 THi > 72 b O Td %
CORE B LTRBIRSIT0E ) SHT L LT,

8

6. BEXMK
1) T Setoyama, T. Takewaki, K. Domen, T. Tatsumi, Faraday Discuss. 2017 , 198, 509-527 .

- 177 -



2)
3)
4)
o)

(W) HARBRE AR T2 %4, 42 (2024)

A. Kudo, Y. Miseki, Chem. Soc. Rev. 2009, 38, 253-278.

R. Konta, T. Ishii, H. Kato, A. Kudo, J. Phys. Chem. B 2004, 108, 8992.

A. Kudo, K. Omori, H. Kato, J. Am. Chem. Soc. 1999, 121, 11459-11467.

R. Asai, H. Nemoto, Q. Jia, K. Saito, A. Iwase, A. Kudo, Chem. Commun. 2014, 50, 2543-
2546.

- 178 —





