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Highlight 

 Cost effective biological methods were tested for the treatment of shale gas FPW. 

 Water Dropwort and activated sludge showed the best performance. 

 The method is most effective in reducing BOD, COD and TN of FPW. 

 Toxicity to algae is reduced and microbial biodiversity is improved. 

 

 

Abstract 

Effective and affordable treatment of hydraulic fracturing flowback and produced water (FPW) is a 

major challenge for the sustainability of unconventional shale-gas exploration and development. We 

investigated the effectiveness of different combinations of activated sludge (AS), three microbial 

preparations, and ten plants (ryegrass, water dropwort, typha, reed, iris, canna, water caltrop, rape, 

water spinach, and Alternanthera philoxeroides) on the treatment performance of FPW. Water quality 

parameters (NH4-N, NO3-N, NO2-N, CODcr, and BOD) and the algal toxicity of the treated FPW were 

used as metrics to assess the treatment efficiency. The results showed that AS had higher treatment 

efficiency than the prepared microorganisms, and water dropwort was the best plant candidate for 

boosting performance of AS treatment of FPW. The treated FPW showed improved water quality and 

microbial diversity. The Shannon-Wiener index increased from 4.76 to 7.98 with FPW treatment. The 
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