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Abstract: The energy crisis and environmental pollution problem is increasingly serious on a global
scale, however the rapid development of photocatalytic technology brings the dawn to solve the prob-
lem, and the photocatalytic materials system as a basic element has become the focus. The photocata-
lytic degradation of organic pollutants in water was focused in this article, and the development status
of photocatalytic technology, nine types of photocatalytic materials and their properties, mechanism of
action and the application of research, as well as modification methods of the materials were summa-
rized. Finally, it was proposed that the materials still has the problems of low solar energy utilization,
low quantum yield, and insufficient photochemical stability at the current stage, nevertheless the new
material system of metal-organic framework (MOF) and the modification methods of micro/nano me-
soporous, multi-hole composite, Z-scheme semiconductors provide a broader space for the exploration
of photocatalytic materials.
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Table 1

Some visible-light-driven MOF materials for the degradation of water organic pollutants

. MOF material Target of
Modification method - - Reference
Inorganic part Organic part degradation
ZIF-67
Cu?t MO [23]
Metal doping MIL-101(Fe) ; MIL-100(Fe) ;
Fe?t / Fedt AO7 [24]
MIL-53(Fe); MIL-88B(Fe)
Deposited Au, Pd, Pt MIL-100(Fe) MO [25]
noble metal Pd MIL-100(Fe) PPCPs [26]
GO MIL-88 (Fe) RhB/MB [27]
Graphene modification
—NH;/GRO MIL-68(In) AMO [28]
BiVO, MIL-101(Cr) RhB [29]
Semiconductor Ag/AgCl ZIF-8 RhB [30]
composite Biy MoOg UiO-66(Zr) RhB [22]
Peroxysulphate MIL-53(Fe) AO7 [31]
—NH,

Ligand modification MIL-53(AD MB [32]

—NH:/GRO
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Table 2 Common visible-light-driven doped photocatalyst and the effect of degrading organic pollutants in water

Doping type Photocatalyst Doping element Target of degradation Photocatalytic activity Reference
SrTiOs /g-C3 Ny Cr MO 240min, 100 % [35]
g CsNy Fe RhB 120min, 99. 7% [36]
BiVO, Co MB 300min, 85 % [37]
TiO; /RGO Zr Eosin blue 90min, 96 % [38]
WO; Mo RhB 180min,92. 8% [39]
Metal element Ibuprofen 90min,80% ;
BiVO, Ni [40]
Colibacillus 300min, 92 %
a-C3 Ny Cu MB 15min, 100 % [41]
CoFe, O, Mg RhB 180min, 99. 5% [42]
Bis Mo, O15 \Y% RhB 120min, 95 % [43]
70, Nd MB 120min, 99 % [44]
Ta,O5 Au RhB 300min, 98 % [45]
MO 15min, 93 %
Noble metal SrTiO; Ag [46]
RhB 25min, 96 %
Bi, MoOg Pd Phenol 210min, =99% [47]
TiO, Ta RhB 120min, 83. 8% [48]
RhB 120min,75% ;
a-Biy Oy Pr [49]
Rare-earth element Dichlorophenol 240min,80%
g-Cs Ny La MB 120min, 87 % [50]
MoQO; Eu MB 60min.98 % [51]
AgX@Ag (X=Br,CDh N RhB 50min, 89 % [11]
TiO, C MO 40min, 94 % [52]
Nonmetal element TiO, S DMS 35-180s,84. 8%-97.8% [53]
TiO, B MO 150min, 90 % [54]
g-CsNy P RhB 60min, 98 % [55]
g-CsN,y S+N RhB 90min.97. 7% [56]
TiO, Mn-+S Quinalphos 240min, 98 % [57]
Co-doping TiO, Ni+Si RhB 210min, 97 % [58]
TiO, In+La MO 70min, 100 % [59]
Zn0O Y+V RhB 180min, 89 % [60]
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