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Abstract 
 
In this study, a biological contact filter system based on biological activated carbon was successfully established by enriching a 
large number of microorganisms that can degrade refractory organic compounds such as aromatic compounds and nitrogen on the 
surface of activated carbon,. The system was used for the treatment of comprehensive wastewater in the printing and dyeing 
industrial park, and the COD removal rate reached 85%. A number of 18 substances were detected in the influent, and 12 substances 
in the effluent, and most of the refractory organics were effectively removed. The results of liquid chromatography organic carbon 
detection (LC-OCD) showed that most of the insoluble organic carbon was removed, most of the macromolecular organic 
substances was removed or transformed into small molecular substances, and 79% of the small molecular substances was removed. 
After domestication of printing and dyeing wastewater, Thauera, Geobacter and Pseudomonas had the highest abundance, that is, 
microorganisms with strong ability to degrade organics, aromatic compounds and nitrogen were enriched, which played a positive 
role in the process of pollutant treatment. Metabolism and Genetic Information Processing genes had the largest number, and their 
high biological activity and metabolic ability endowed the system with powerful biochemical functions. A large number of 
glycosyltransferases (GT) and glycoside hydrolases (GH) endowed the system with unique biological activity and strong hydrolysis 
and acidification ability. Finally, the system showed a strong ability to treat refractory wastewater. This study sheds light on the 
subsequent targeted development of efficient treatment process.  
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