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Research progress on enhanced removal of pharmaceutical pollutants

by ammonia oxidation co-metabolism
XU Huaihao, WANG Zhu,DENG Yuepeng, HU Chun
(Key Laboratory for Water Quality and Conservation of the Pearl River Delta , Ministry of Education , Institute of
Environmental Research at Greater Bay , Guangzhou University , Guangzhou 510006 , China )

Abstract: The research status of enhanced removal of pharmaceuticals by ammonia oxidation co-metabolism was re-
viewed, and the transformation ability and mechanism of related microbes and their functional enzymes to different
target pollutants were introduced. Some significant influencing factors and corresponding control strategies were ana-
lyzed. The results showed that compared with metabolism, ammonia oxidation co-metabolism had obvious advan-
tages in the removal of highly toxic or refractory pharmaceuticals. In an appropriate range, the degradation rate of
many kinds of pharmaceuticals was positively correlated with ammonia nitrogen load, and decreased in varying de-
grees when ammonia oxidation was inhibited. Furthermore, it had been found that some co-metabolites had stronger
ecotoxicity or persistence than parent compounds. In engineering application, the ability of ammonia oxidation co-
metabolism to degrade pharmaceutical pollutants was affected by many factors, such as wastewater characteristics,
process conditions and microbial population. In the follow-up research, attention should be paid to the ecological
risk assessment of pharmaceutical metabolites, and the simultaneous and efficient removal of ammonia nitrogen and
pharmaceutical pollutants by optimizing the treatment process and operation parameters.

Key words: co-metabolism ;ammonia oxidizing microbes ; pharmaceutical pollution
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Fig. 1 Different removal pathways of pharmaceutical

pollutants in wastewater
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Table 1  Biodegradation rate coefficients of different pharmaceu-
ticals during co-metabolism and endogenous respiration
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Fig. 2 Removal rate of different pharmaceuticals by nitrifying
sludge with and without ATU
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Fig. 3 Transformation of iodopropamide under
co-metabolism and metabolism
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