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Figure 1 Fundamental principles of dual-functional photocatalysis for
the generation of value-added organics (Re; and Ox,) from chemical
starting compounds (Ox; and Re,). Process 1: photogenerated electrons
and holes pairs; process 2: migration of electrons and holes; process 3:
reduction reaction; process 4: oxidation reaction; and process 5:
coupling reaction between Re; and Ox, [25] (color online).
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Figure 2 Illustration of the photocatalytic conversions of methanol
and ethanol to diols over CoP/Zn,In,Ss [39] (color online).
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Figure 3 (a) Structural model of Zng4;Cdy33S nanorod. (b) STEM
image of Zn,s;Cdy33S nanorod. (c¢) High-resolution HAADF-STEM
image of Zn,¢;,Cd3;S nanorod. (d) FFT pattern taken from the blue-
dotted square in (c). (e) FFT pattern taken from the red-dotted square in
(c) [36] (color online).
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Figure 4 Proposed photocatalytic mechanism of the NOCM reaction
over Ag/NaTaOj; [50] (color online).
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Figure 5  Schematic diagram for methane C—H bond polarization on
the surface of GaN m-plane. Insets are high-resolution TEM images of
the top c-plane and lateral m-plane of GaN [64] (color online).
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Figure 6 Schematic illustration of the reaction mechanism under
visible light and UV-light [71] (color online).
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irradiation reaction [86] (color online).
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Research progress in cooperative coupling of photocatalytic C—C
coupling and hydrogen production
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Abstract: With the development of photocatalysis and organic synthesis chemistry, photocatalytic C—C coupling
reaction is a new method of C—C bond formation. Recently, a bifunctional photocatalytic reaction system combining
photocatalytic C—C coupling with hydrogen production process has attracted much attention, which has the advantages
of environmental friendliness and easy separation and recovery of catalyst. In this review, the basic concepts and
principles of photo-induced C—C dehydrogenation coupling reaction are reviewed, with emphasis on the photo-catalyzed
self-coupling reaction of monohydric alcohol and methane and a series of photo-catalyzed C—C dehydrogenation cross-
coupling reactions. The current progress and challenges are summarized, and the future development direction of
bifunctional photocatalytic systems is proposed.
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