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Development of organic/inorganic hybrid catalyst based on a distorted porphyrin
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We designed an organic-inorganic hybrid photocatalyst for production of
hydrogen peroxide (H202) by using water as an electron source. The organic-inorganic hybrid
photocatalyst was prepared by immobilizing diprotonated dodecaphenylporphyrin (H4DPP2+) derivatives
having carboxyl groups as a linker to the surface of TiO2 for photocatalytic formation of H202 in
pure water. The H4DPP2+-Ti02 hybrid photocatalyst was dispersed in pure water, then the resulting
aqueous suspension was irradiated at 365 nm using an LED lamp under air. Formation of H202 was
confirmed by iodometry of the supernatant and the amount of H202 was determined to be 0.3 mM for 1
min photoirradiation. Thus, it is proposed that the H4DPP2+-Ti02 hybrid photocatalyst performs water

oxidation at the Ti02 surface and selective two-electron reduction of 02 at the H4DPP2+ moiety,
respectively.



CO2

CO2

(TiO2)

Mayer Chem. Rev. 2018, 118, 2340, Fukuzumi Joule 2017, 1, 689

(AQ)
(F1)
N-H (Bruice Acc. Chem.
Res. 1980, 13, 256) N-H (H2P)
18=%
HsDPP2* /
HsDPP2+
H4DPP2* H4DPP2*
TiO2 H4sDPP2*  meso (Ar)
H4DPP2*-(COOH)4 H4DPP2*-(COOH)4
HsDPP2+-(COOH)s  TiO2
(H4DPP2*-(COOH)4-TiO2)
365 nm (4.8 W)
TiO2 HisDPPZ* TiO2
HaDPP2*-(COOH)4 (1) 1
TiO2 TiO2
UV-Vis UV-
vis 1 499 nm 715 nm
1 1 499 nm
1 mg 1 20 nmol mg TiO2

1 TiO2-1



850 nm 1050 nm 1
1
TiO2-1
H202
H202
10
TiO2
H202
(No.2) 1 (No.3) TiO2
4)
H202
TiO2-1
uv

0.3 mM  H20:2

TON(mol of H202/mol of 1)

TiO2

365 nm

0.3 mM H20:2
22 nmol s H20:2
28%
(No.1) TiO2
H4sDPPZ*  TiO: (No.
No. 1 — No. 4
1 TO2
10
1 10
2300 TiO2 1

0.07 nmol mg2, 0.34 nmol mg-?, 5.0 nmol mg, 11 nmol mg? TiO>-1

H20:2 H20:2
mg-t, 11 nmol mgt TiO2-1
0.07 nmolmg?! TiO2-1
1 TO2

H2180

H.02, 180

TiO2-1
TiO2

H20:2

0.34 nmol mg-2, 5.0 nmol
1 0.19 nmol

H20:2

TiO2-1 H202

H20:2

TiO2



Ti02

2023

2023




