
Accepted Manuscript

Treatment of gaseous volatile organic compounds using a rotating biological
filter

Susant Kumar Padhi, Sharad Gokhale

PII: S0960-8524(17)31228-2
DOI: http://dx.doi.org/10.1016/j.biortech.2017.07.112
Reference: BITE 18532

To appear in: Bioresource Technology

Received Date: 15 May 2017
Revised Date: 15 July 2017
Accepted Date: 21 July 2017

Please cite this article as: Padhi, S.K., Gokhale, S., Treatment of gaseous volatile organic compounds using a rotating
biological filter, Bioresource Technology (2017), doi: http://dx.doi.org/10.1016/j.biortech.2017.07.112

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.biortech.2017.07.112
http://dx.doi.org/10.1016/j.biortech.2017.07.112


  

1 

 

Treatment of gaseous volatile organic compounds using a rotating biological filter 

Susant Kumar Padhi, Sharad Gokhale * 

Department of Civil Engineering, Indian institute of Technology Guwahati, 

Guwahati 781039, India 

* E-mail: sharadbg@iitg.ernet.in 

Abstract 

Rotating biological filter (RBF), which provides higher oxygen mass transfer has been 

developed for treating gaseous volatile organic compounds (VOCs) such as BTEX 

(Benzene, toluene, ethylbenzene and xylene) at higher concentrations. The screening of 

enriched cultures has been done initially to enhance the performance of RBF for treating 

xylene, toluene and xylene, and BTEX at various loading rates. The removal efficiency 

of BTEX was maximum (82%), higher than toluene and xylene (79%), and xylene 

(72%). The presence of xylene enhanced the removal of toluene in the mixture. In the 

BTEX, toluene was found to be highly biodegradable followed by ethylbenzene, 

benzene and xylene. The RBF also removed nutrients from wastewater along with 

VOCs. The stability study of RBF showed that supply of nutrient media influenced the 

RBF performance more. Further, the predominant strain identified in the mixed culture 

was Enterobacter cloacae SP4001, responsible for biodegradation of BTEX.  
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1. Introduction 

Benzene, toluene, ethylbenzene and xylene (BTEX) are the major volatile organic 

compounds (VOCs) found in the environment emitted mainly from paint 

manufacturing, chemical and petrochemical industries (Akmirza et al., 2017). BTEX 

represent for up to 59% of the gasoline pollutants and account 80% of the total VOCs 

from petrochemical emissions (El-Naas et al., 2014). The emission of BTEX 

compounds into the atmosphere causes different environmental problems such as 
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