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Treatment of wastewater containing high concentration of partially hydrolyzed polyacrylamide by anaerobic hydrolytic acidification
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Abstract, Anaerobic bottles and ABR were applied for biological treatment of wastewater containing high concentration of partially hydrolyzed polyacrylamide (HPAM)
based on anaerobic hydrolytic acidification. Two strains of anaerobic bacteria named PAM-F1 and PM-2 were selected to degrade HPAM and the degradation
conditions of single and mixed strains were optimized. The optimum degradation conditions included 9-day degradation and 3-time continuous activation under
35~40°C with initial pH 7.5. Under these conditions, the mixed strains had the best degradation effect on wastewater with concentration of HPAM up to 500 mg * Lt
and the degradation rate reached 40.69%. PAM-F1 was identified as Rhodococcus sp. by 16S rDNA sequencing and physiological and biochemical characteristics.
Fourier transform infrared (FT-IR) analysis of HPAM samples before and after biodegradation indicated that the microorganisms could degrade HPAM and utilize part
of its amidogen and carbon as the sole source of carbon and nitrogen for their growth, and the degradation of HPAM happened in anaerobic hydrolytic acidification
process. Image of scan electronic microscopy (SEM) showed that granular structure of sludge was formed in ABR which promoted bio-degradation of HPAM
significantly. After treatment of ABR, removal rate of COD,, and degradation rate of HPAM were 89.96% and 75.48% in the wastewater with HPAM, respectively.
Generally, the anaerobic hydrolytic acidification method was proven as a high efficiency technique for treating wastewater with high concentration HPAM.
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