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Abstract [ Objective ]  The refractory organic pollutants in industrial wastewater pose a major challenge to environmental
governance,, which attributed by the compositional complexity and chemical stability of target contaminant. The traditional wastewater
treatments, such as biotechnology, electrochemical method, flocculation, adsorption and precipitation etc. , are not sufficient for the
complete removal of refractory organic pollutants in industrial wastewater. In this context, the modification and optimization of
wastewater treatments is aiming at deep purification on refractory industrial wastewater, and further supporting the industrial sustainable
development and environmental protection. [ Methods] As the common treatment in wastewater treatment plants, traditional biological
treatment has the advantage of low cost. Nevertheless, the refractory industrial wastewater with poor biodegradability and high
biotoxicity significantly impede the microbial decomposition process, thus greatly limiting the application of traditional treatment in deep

and efficient purification of industrial wastewater. Comparatively, advanced oxidation processes based on photocatalysis generate
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reactive oxygen species in photo-activation, which can efficiently decompose the refractory organic pollutants via chemical reactions (e.
g. , reduction-oxidation reaction, etc. ). It has been proven that photocatalysis is one of the most common and efficient treatments for
the in-depth purification of refractory industrial wastewater. Recently, traditional biological treatment coupled with photocatalysis
integrated process has been regarded as the hotspot of industrial wastewater treatments. In order to properly design the photoreactor with
high catalytic performance and low cost, and further enhance the efficiency of composite biological-photocatalysis system, it's necessary
to comprehensively optimize the photocatalytic technology and systematically select the best reaction conditions for the photocatalytic
reaction system. [ Results ]|  coupling technology of photocatalysis and bhiological treatment has technical advantages of deep and
efficient purification on refractory industrial wastewater, which attributing to the ability of photocatalysis treatment and further enhance
the application potential by coupling the low-cost biological treatment. [ Conclusion| The chemical-biological coupling process can
effectively deal with the dilemma of refractory industrial wastewater treatment and is expected to be the critical strategy for deep

purification on refractory industrial wastewater, which is of great significance for industrial sustainable development and environmental

protection.

Keywords deep purification refractory organic pollutants industrial wastewater photocatalysis  conventional biological treatment
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Tab.1 Comparison of Comprehensive Indicators of Different Types of Industrial Wastewater
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e (mg-17") (mg-L7") (mgL™) (mgl™)  (mgl) (mg:L™") (mg-L7')  COD CoD ik
Fivei/ sl
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25K 375~32500  200~6 000  860~4 940  3.9~9.2 370~1202 675~9320  74~363  95~125 0.1~0.6  <0.152  [23]
EpREK  900~3 791 102~1197 / 6.5~10.0 235~1 241 / / / <0.2 / [24]
Yi415K 300~ 12 000 188~550 / 2.0~13.5 110~8000  350~6 100 50 / <0.4 / [25]
FRIEEK 11 886~15553 6570~8858 1349~1876 5.3  760~1700 / 13 205~292  >0.4 ~0.200  [26]
FEIREK  807~6 600 330~1000  723~1990 7.8~9.5  40~80 / 50~400 60~1452  ~0.1 0.150~0.400 [27]
FLEK 4 000~6 000 2 800~4 480 1416  6.5~12.0 100~1000 / / / >0.5 <0.230  [28]
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Fig. 1 Mechanism of Degradation of Target Pollutants
by Photocatalytic Technology
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Tab.2 Comparison of Semiconductor Heterojunction Construction for Different Types of Industrial Wastewater
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Yokt Ce0,/Zn0 0. 100 % FH B 10.0 200 W AT FLPTTE - MEbe Tk 96. 00% [1]
Ti0O,/BiOBr 0. 200 R LA 10.0 300 W kT X AEER IS 7S 91.00% [39]
Ag,PO,/MnFe,0, 0.250 DI E-9 15.0 B0 IRk 98. 00% [40]
R MOF/CuWO, 0.200  4-FY3EIEE 10.0 RN IR 81.00% [41]
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Fig.2 Flow of Advanced Treatment of Industrial
Wastewater Coupled with Biological Treatment

and AOP Technology
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