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Abstract

Wastewater treatment using sequencing batch reactor (SBR) has certain advantages over conventional activated sludge system. 
The performance of sequencing batch reactor in treating high C/N ratio was investigated with suspended polyurethane and 
polystyrene attached growth biomass configuration. A sequence of 4 hr HRT, 0.3 month SRT and 1kg COD/m3 was employed to 
study treatment efficacy. Treatment performance was assessed by means of chemical oxygen demand (COD), total nitrogen (TN)
and total phosphorus (TP) removal. Operational parameters were pH, dissolve oxygen (DO), suspended solids (SS), volatile 
solids (VS), Sludge volume index (SVI), sludge density index (SDI) and these parameters were monitored throughout the 
operational period. COD removal in suspended growth biofilm bioreactor (SGSBBR) was 96.6±1.5 and in attached growth 
biofilm bioreactor (AGSBBR PU) 97.1±1.2; (AGSBBR PS) was 96.7±0.96. COD removal efficiency of both systems was almost 
equal however TN and TP removal of AGSBBR was 6-7% higher than SGSBBR. Ratio of mixed liquor suspended and volatile 
growth of biomass ranges from 1-3. Adsorption of naphthalene was also observed in batch experiments on biomass at variable 
pH. Acidic pH provide reducing medium in solution and enhanced adsorption.  Enhanced performance of AGSBBR with 
addition of media provides attachment surface and enhances mineral removal efficiency.
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1. Introduction

Effluents from high chemical input industries 
like textile not only increase toxic organic load but 
also pose difficulty on conventional treatment 
process because of variable composition and flow 
rates (Venkata et al., 2000; 2002). Application of 
aerobic granules has been successful to treat high 
strength organic and toxic wastewater containing 
heavy metal and dyes in the last 20 years (Aday et 
al., 2008; Hakimelahi et al., 2016). Aerobic 
granulation in sequencing batch system is an 
innovative approach to treat variety of wastewaters 
(Beun et al., 1999; Birsan et al., 2014; Zheng et al., 

2005). Presence of aerobic and anaerobic zones 
inside granules provides simultaneous nitrification 
de-nitrification (SND) (Beun et al., 1999; Cirello et 
al., 2016; Qin and Liu, 2006). The approach of SND 
can be replicated by providing spongy attachment 
medium for granulation on the surface and inside 
micro pores (Guo et al., 2010; Khan et al., 2011).

In the field of wastewater treatment biological 
treatment process using biofilm formation in the 
aeration tank is a highly efficient process. Addition 
of free-floating biofilm carriers also increases 
treatment efficiency (Di Trapani, 2008; Rouse et al., 
2007). Typical advantages of biofilm reactors are 
large surface area for colonization and high specific 


