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Photocatalysts for Hydrogen Production of Sensitized Graphene

WANG Yu-ying', CHEN Jian-biao'* , ZHANG Xu-qiang'”, LU Gong-xuan®”
(1. Key Laboratory of Atomic and Molecular Physics & Functional Materials of Gansu Province ,
College of Physics and Electronic Engineering, Northwest Normal University, Lanzhou 730070, China;

2. National Key Laboratory of Carbonyl Synthesis and Selective Oxygenation, Lanzhou Institute of Chemical Physics ,
Chinese Academy of Sciences, Lanzhou 73000, China)

Abstract; The amine condensation reaction (ACR) of graphite oxide (GO) with Ethylenediamine (1,2-EDA) , 1,
3-propanediamine (1,3-PDA) , 1,4-ethylenediamine (1,4-BDA) and 1,5-diaminopentane (1,5-PDA) were used
to synthesize catalyst carriers with linking groups by a one-step hydrothermal synthesis method. Then these chemi-
cally modified GOs were used to construct dye-sensitized photocatalysts. Their photocatalytic hydrogen production
performances under on visible light irradiation were investigated. The results showed that GO treated with ethylene-
diamine by ACR reaction showed a wrinkled structure and a 1.9-fold higher hydrogen production activity than the
untreated catalyst. The catalyst produced 1308.6 wmol of hydrogen in 2 hours. The activity of GO treated with other
diamines did not present significant enhanced activities. The characterization results showed that ethylenediamine
formed wrinled-like functional groups with conjugate properties on GO through the ACR reaction. These functional
groups shorten the charge transfer path on the surface of GO, increased the charge transfer ability, making catalyst
exhibiting higher conductivity, longer exciton life and higher hydrogen catalytic activity. The results in this paper
indicate that GO with a suitable functional group modification is a new strategy for constructing efficient solar photo-
catalytic hydrogen production catalysts.

Key words: linear diamine ; amine condensation reaction; sensitized photocatalytic hydrogen production; high con-

ductivity



