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Abstract  
In this study, the efficiency improvement of three moving bed biofilm reactors (MBBRs) 

was investigated by inoculation of activated sludge cells (R1), mixed culture of eight 

strong phenol -degrading bacteria consisted of Pseudomonas spp. and Acinetobacter 

spp. (R2) and the combination of both (R3). Biofilm formation ability of eight bacteria 

was assessed initially using different methods and media. Maximum degradation of 

phenol, COD, biomass growth and also changes in organic loading shock were used as 

parameters to measure the performance of reactors. According to the results, all eight 

strains were determined as enhanced biofilm forming bacteria (EBFB). Under optimum 

operating conditions, more than 90% of initial COD load of 2795 mg L−1 was reduced at 

24 HRT in R3 while this reduction efficiency was observed in concentrations of 1290 

mg L−1 and 1935 mg L−1, in R1 and R2, respectively. When encountering phenol loading 

shock—twice greater than optimum amount-R1, R2 and R3 managed to return to the 

steady-state condition within 32, 24 and 18 days, respectively. SEM microscopy and 

biomass growth measurements confirmed the contribution of more cells to biofilm 

formation in R3 followed by R2. Additionally, established biofilm in R3 was more 

resistant to phenol loading shock which can be attributed to the enhancer role of EBFB 

strains in this reactor. It has been demonstrated that the bacteria with both biofilm-

forming and contaminant-degrading abilities are not only able to promote the 

immobilization of other favorable activated sludge cells in biofilm structure, but also 

cooperate in contaminant degradation which all consequently lead to improvement of 

treatment efficiency. 
 
Keywords: Biofilm wastewater treatment, Bioaugmentation, Bioremediation, 

MBBR, Phenol degradation, Strong biofilm-forming bacteria 

 

 

https://scholar.google.com/citations?user=_IfAoEYAAAAJ&hl=en&oi=sra
https://doi.org/10.1007/s11274-018-2543-3
https://bbibliograficas.ucc.edu.co:2153/authid/detail.uri?origin=resultslist&authorId=14621726800&zone=

