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Fig.1 Construction strategy of semiconductor—enzyme hybrid system
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Table 1 Types and functions of semiconductor—enzyme hybrid systems
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Fig. 2 Energy level diagram of water decomposition at

pH 7.0 (the illustration was drawn according to

Fang et al. ™ ’s work)
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Fig.3 The comparison of energy level diagrams of some semiconductors and some gibbs free energy diagrams for common
REDOX reactions [+ 8 17 22 24-30]
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Fig.4 A schematic diagram of the composition of a hybrid system (the illustration was drawn according to
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s work)
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Table 2 Comparison of solubility, redox potential, pH and toxicity of common sacrificial agents
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Research Progress of Semiconductor—enzyme Photocatalysis System”

Li Guan-Lin, Li Mei-Yu™, Li Xue-Chen™, Cui Dai-Zong™"
(College of Life Science, Northeast Forestry University, Harbin 150006, China)

Abstract The hybrid systems of semiconductor materials and oxidation-reduction enzymes have become a
research hotpot in recent years, providing new ideas and directions for industrial production, environmental
management and other fields. In this paper, we systematically introduce the hybrid system of semiconductors and
oxidation-reduction enzymes in three aspects: the selection of semiconductors, the application of enzymes in the
system and the types of sacrificial agents. Moreover, the characteristics and the uses of each component are also
summarized and analyzed in this paper. We also introduce the compositions and reaction characteristics of
different hybrid systems, by taking “semiconductor-nitrogenase” hybrid system, “semiconductor-hydrogenase”
hybrid system and “semiconductor-CO, reductase /CO dehydrogenase” hybrid system as examples. Besides, we
briefly describe the working process and two different electron transfer pathways of the hybrid system, the direct
pathway of “sacrificial agent-semiconductor-enzyme” and indirect pathway of “sacrificial agent-semiconductor-
intermedia-enzyme” Finally, we summarize some limitations in the past research, such as the toxicity of
semiconductor materials and the low electronic utilization efficiency, we propose new prospects and research

directions in bionic organelle and optimization of the reaction chain.
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