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1. Introduction - Phenol and its derivatives are widely distributed as environmental pollutants due to 

their common presence in the effluents of many industrial processes. Physio-chemical methods have been 

employed for removal of phenol and its derivatives. However, biological methods are preferred as the 

former is costly and often produces other hazardous products. On the other hand, the global energy 

demand is increasing with exponential growth of population that acts as a major impetus for research into 

alternative renewable energy technologies. Microbial fuel cell (MFC) is a promising technology for 

simultaneous treatment of organic wastewater and bio-energy recovery in the form of direct electricity, 

which has gained much interest in recent years [1]. Microbial fuel cells (MFCs) are devices that use 

bacteria as the catalysts to oxidize organic and inorganic matter and generate electricity [2]. The objective 

of this investigation was firstly to isolate and identify the native phenol degraders in petroleum refinery 

effluent. Secondly, apply the consortium in a bio-sustainable MFC unit for biological treatment of 

petroleum effluent to reach demi water with simultaneous generation of bioelectricity. 

2. Results and Discussion - Waste water samples were collected followed by isolation, purification and 

identification using 16SrRNA of the promising phenol degraders. Electricity production was monitored 

through data acquisition system using the most promising phenol degraders namely: Bacillus cereus and 

Klebsiella pneumonia in the form of a consortium using double chamber microbial fuel cell (MFC) and 

proton exchange membrane (PEM). Optimization of the nutritional and environmental parameters was 

then carried out using multifactorial central composite design and by applying response surface 

methodology optimum parameters (72 hours incubation time and 0.07, 0.125, 0.07 and 0.003 gm/l 

KH2PO4, K2HPO4, FeCl3 and CaCl2 respectively) lead to 99.8% phenol degradation and 4.21×10-5 

mW/Cm3 power generation which showed more efficiency than recent findings [3-4]. The interaction 

between tested parameters was analyzed using response surface methodology (RSM) [5]. 

3. Conclusions - The present study proposed a bio-sustainable system where phenol biodegradation 

within contaminated effluent reached 99.8% in MFC with bioelectricity generation 4.21×10-5 mW/Cm3 

using PEM for protons exchange. Overall, the applied native phenol-degrading consortia and the MFC 

design can be considered as an economical and sustainable approach for not only resolving the problem 

of toxic contaminants propagation but providing a new theme for bioelectricity production from 

wastewater as well in a sustainable manner. 

 

4. References  

 
 [1] Savla, N., Pandit, S., Mathuriya, A. S., Gupta, P. K., Khanna, N., Babu, R. P., & Kumar, S. (2021). Recent 

advances in bioelectricity generation through the simultaneous valorization of lignocellulosic biomass and 

wastewater treatment in microbial fuel cell. Sustainable Energy Technologies and Assessments, 48,101572.                                                                                                                              

[2] Soria, R. B., Chinchin, B. D., Arboleda, D., Zhao, Y., Bonilla, P., Van der Bruggen, B., & Luis, P. (2021). Effect 

of the bio-inspired modification of low-cost membranes with TiO2: ZnO as microbial fuel 

cellmembranes. Chemosphere,132840.                                                                                                                           

[3] Pathak, U., Banerjee, A., Roy, T., Das, S. K., Das, P., Kumar, T., & Mandal, T. (2020). Evaluation of mass 

transfer effect and response surface optimization for abatement of phenol and cyanide using immobilized carbon 

alginate beads in a fixed bio‐column reactor. Asia‐Pacific Journal of Chemical Engineering, 15(2),e2405.                                                                                                                            

[4] Samimi, M., & Shahriari Moghadam, M. (2020). Phenol biodegradation by bacterial strain O-CH1 isolated from 

seashore. Global Journal of Environmental Science and Management, 6(1), 109-118.                                                  

[5] Boudraa, H., Kadri, N., Mouni, L., & Madani, K. (2021). Microwave-assisted hydrodistillation of essential oil 

from fennel seeds: Optimization using Plackett–Burman design and response surface methodology. Journal of 

Applied Research on Medicinal and Aromatic Plants, 23, 100307. 

 


