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Abstract: Diverse industrial and biomedical 
applications of graphene (G) are leading to increasing 
production of this nanomaterial. Therefore, it is 
inevitable the fate of this nanomaterial in wastewater 
treatment plants. Since biological wastewater 
treatment process depends heavily on the functions of 
diverse microbial communities, systematic 
investigation of any potential acute toxic effects of G 
in wastewater microbial communities is essential. In 
the present study, we investigate the potential short 
term adverse effects of G on wastewater microbial 
communities and on the microbial functions related to 
the biological wastewater treatment process. This 
study aims to understand how graphene interacts with 
activated sludge in biological treatment process at the 
acute toxicity level. In this study, the activated sludge 
was collected directly from a wastewater treatment 
plant, and then acclimated in the lab for 44 h with 
synthetic wastewater before running the reactors with 
concentrations of graphene suspensions varying from 
0 to 300 mg/L.  The performance of the reactors in the 
removal of organic matter, ammonia, phosphate, 
nitrate and chemical oxygen demand were 
determined. The changes in ammonia oxidizing 
bacteria, nitrifiers, and phosphate accumulating 
bacteria were analyzed using quantitative real time 
PCR. Changes in the microbial community structure in 
the presence and absence of graphene was 
determined through 16S rRNA Metagenomics 

analyses. Initial results show that graphene inhibits 
the nutrient removal in the wastewater treatment and 
has the potential to affect microbial community 
structure in the activated sludge. 
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