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Abstract [ Objective] Coal chemical wastewater is complex in composition, contains a large amount of refractory toxic substances,
poses a significant environmental hazard, and national regulations on the treatment and discharge of coal chemical wastewater are
becoming stricter. The development of new advanced purification technologies is urgently needed. This paper focuses on the treatment
of coal chemical industry wastewater by catalytic ozonation process, aiming to explore feasible technical paths for the sustainable
development of the coal chemical industry. [ Methods] This paper reviews the development status of the coal chemical industry, the
sources of wastewater generated, the characteristics of the wastewater quality, and the existing wastewater treatment process system.
This paper focuses on exploring the basic principles of the catalytic ozonation method and the action mechanisms and application effects
of various catalysts, including homogeneous and heterogeneous catalysts ( metal-based, non-metal-based, and porous materials ).
Furthermore, it summarizes a variety of factors that affect the treatment efficiency of catalytic ozonation. [ Results ]  Different
catalysts, including metal-based catalysts (such as metal elements like Fe, Mg, Ce, Mn and their oxides, etc. ), non-metal-based

catalysts (such as carbonaceous materials, zeolites, diatomite, titanium dioxide, etc. ) and metal-organic framework (MOF) , possess
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different catalytic mechanisms and performance characteristics. Regarding phenol, a typical pollutant in coal chemical industry
wastewater, the degradation rates of nano-iron, Ce0O,/Al,0,-SiC and biochar can reach 95% or even 100%. The amount of hydroxyl
radical (+OH) generated by Fe-MOF-C is 48 times that of the single ozone system, demonstrating excellent performance and high
stability. Factors such as pH, water temperature, catalyst dosage and ozone concentration have different influence mechanisms. Among
them, water temperature, as well as the type and concentration of pollutants play a dominant role, which are directly related to the
reaction rate and the degradation effect of pollutants. In the actual treatment of coal chemical industry wastewater, these factors need to
be reasonably regulated to ensure the treatment efficiency and the effluent meeting the standards. [ Conclusion] In the future, the
development of new composite catalysts or the improvement of catalyst activity and stability through nanotechnology can continue to
achieve optimization and innovation of catalysts. New detection technologies can be used to deeply analyze the internal mechanisms and
explore the interaction mechanisms between various elements. Or the catalytic ozonation process can be integrated with different

wastewater treatment technologies to develop new coal chemical wastewater treatment technologies, promoting the green development of

the coal chemical industry.

Keywords coal chemical industry non-biodegradable wastewater ozonation process catalyst mechanism
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Fig. 1 Different Process Flows and Wastewater Sources of Coal Chemical Industries®™”’
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Tab. 1 Quality Characteristics of Coal Chemical Wastewater!®™

it H AR K ALK WAL K
BODs/(mg-L™") 200~380 700~1 200 150~1 000
COD/(mg-L™") 630~9 500 200~38 830 60 000~ 140 000( B HW#fk) ; 20 000~40 000( [B]4Z¥H 1L)

SS/(mg-1L7") 200~4 000 400~1 500 100~ 500
HAR/ (mg-L7") 50~5 000 100~ 16 448 200~ 600
SR/ (mg-L7") 450~900
B2/ (mg-L™") 50~80 1 500~ 12 454 1 000~5 400

R VR R/ (mg-L7") 200~ 800 2~300 5~150
WAL/ (mg- L") 20~30 20~300 20~ 100
LW/ (mg-L7") 20~150 0~101 20~200

pH fH 6.5~8.5 6~9.82 6~9
£/ (mg- L") 1 000~2 000 5 000~20 000 20~500

7 :BODs AT HALT Ak,
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