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Fig.3 Structure diagram of perylene diimide derivatives modified by the imide site

used for photocatalytic water decomposition
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Fig.4 Structure diagram of perylene diimide derivatives modified with bay site for photocatalytic water decomposition
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Fig.7 Perylene diimide-based polymers

(a) Perylene diimide-based N-type porous conjugated polymer PCP; (b) urea-perylene diimide polymer U-PDI;
(c) oxamide-perylene diimide OA-PDI; (d) malondiamide-diimide MA-PDI; (e) biuret-perylene diimide BU-PDI
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Table 1 Performance of perylene cyclic composites in photocatalytic water decomposition

Photocatalysts Hydrogen/oxygen production

Sacrificial reagent

H,/O, production rate
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g-C;N,/PDI"”
HC-PDI@ZnIn,S,"

Hydrogen
Hydrogen, Oxygen
Hydrogen
Hydrogen, Oxygen
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1
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Research Progress in Photocatalytic Decomposition of Water Using
Organic Semiconductors Containing Perylene Rings

YU Hui, LU Jin-rong’
(College of Chemical Engineering, North China University of Science and Technology, Hebei Key Laboratory for
Environment Photocatalytic and Electrocatalytic Materials, Tangshan 063210, China)

Abstract: Photocatalytic water decomposition is an important way to convert solar energy to chemical energy, in
which the development of highly efficient and stable photocatalyst is very important. Perylene organic small
molecules with planar conjugated structure are a class of z-electron rich N-type semiconductors, which have the
advantages of easy modification, strong absorption of visible light and high photothermal stability, and have been
widely studied in the field of photocatalysis in recent years. The characteristics of four types of perylene
tetracarboxylic dianhydride, perylene diimide, perylene monoimide and perylene tetracarboxylic acid containing
perylene ring structure are summarized in this paper.In addition, the research progress of photocatalytic water
decomposition by molecular structure modification, polymer construction, metal-assisted, composite with other
materials and changing assembly conditions were reviewed, and the problems and prospects of organic
semiconductor materials containing perylene ring structure in photocatalytic water decomposition were analyzed
and prospected.

Key words: perylenetetracarboxylic dianhydride; perylene diimide; perylene monoimide; perylenetetracarboxylic

acid; photocatalytic water splitting
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