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Abstract; With the rapid development of society, people’s demand for energy is also increasing, but the
traditional energy will always face the problem of resource exhaustion. Among many green and sustainable
new energy options, producing hydrogen by semiconductor photocatalysts is expected to be one of the most
promising technologies because of its utilization of clean and renewable solar energy to produce efficient
and clean hydrogen energy. Titanium dioxide ( TiO,) occupies a dominant position among many photocat-
alytic materials, which has been widely studied due to its unique physical and chemical characteristics.

Meanwhile, the abundant and cheap copper (Cu) and Cu-based compounds as cocatalysts in the field of
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catalysis have aroused great interest of researchers. This paper reviews the research status of modifying

TiO, photocatalysts by Cu-based materials to improve their photocatalytic activity, including the design,

preparation and hydrogen production mechanisms of photocatalysts. Some problems in photocatalysis are

put forward, which will contribute to the development of photocatalysis.
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Fig. 1 The photocatalytic schematic diagram of TiO, ™’
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Table 1 Different methods of modification and modification of TiO, —based photocatalysts for the photolysis of aquatic hydrogen were

reported in recent years

HEALF) TE5R JEIR WS PPEGER mmol - ¢! - b RBME TR S CH
Ti0,/C,N, WZ A% 300 W AmAT 20% vol FJiE 10.1 420 nm 6. 7% [20]
Ti0,/Cu,0/Cu YKk R 300 W AT 20% vol FH % 18.39 313 nm 26.93% [21]
Au-Fe,0,/TiO,  gAEik: 200 W AT 5% vol H i 0.59 12% [22]
PbS/( Pt-Ti0, ) kA LT LG Na, SO, I Na, S 16.26 350 nm 38. 6% [23]
Co,0,-TiO,@ Pt gkt  FAHMTWOL(HUT) 10% vol H=RBE 19.21 — [24]
Ti0,/GO YK 300 W ik 20% vol HI % 0.321 — [25]
Co-TiO, YK 300 WARIAT  20% vol FIEE 1.682 — [26]
C-TiO, A ORL 300 W ik 20% vol Wiz 0.435 — [27]
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Fig. 2 A schematic energy band model of Schottky junction
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Fig. 4 The proposed photocatalytic reaction process for Cu/TiO, NSs with different configurations; (a) “Loading” ;

bedding” ; and (c¢) “ Core—shelling”[m
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Fig. 5 SEM images of various TiO, nanotube arrays. (a) pris-
tine (Inset: cross—sectional view) ; (b) coated with a NiCu bi-
layer (5 nm Ni = 5 nm Cu); (c¢) coated with a 10 nm thick
Ni layer and dewetted at 450 “C; (d) coated with a 10 nm
thick Cu layer and dewetted at 450 C; (e,f) coated with a
NiCu bilayer (5 nm Ni - 5 nm Cu) and dewetted at 450 C (f

shows the cross—sectional view) [
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Fig. 7 HR-TEM image of the CuT—4 photocatalyst "**’
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Fig. 8 The catalytic mechanism of the CuT—4 photocatalyst "**’
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