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A B S T R AC T

The main objective of this study was to characterize the activated sludge of jet loop membrane 
bioreactor (JLMBR) in order to determine its effects on the membrane biofouling. The sludge 
characteristics were evaluated in terms of MLSS (mixed liquor suspended solid), EPS (extracel-
lular polymeric substance), SMP (soluble microbial product), relative hydrophicity (RH) and 
viscosity. The membrane fi ltration tests were performed at a cross-fl ow microfi ltration system 
by using cellulose acetate (CA) and cellulose nitrate (CN) fi lters with 0.2 and 0.45 µm of pore 
sizes. The jet loop bioreactor was operated at a batch mode for 36 d with an organic load of 3 kg 
COD m–3d –1. The COD treatment effi ciency was achieved at 95%. It was found that the sludge 
properties changed with MLSS concentration. The viscosity of sludge increased and the RH 
of sludge decreased with increase in MLSS concentration. The EPS concentration of the sludge 
was much higher than SMP concentration. The carbohydrate contents of EPS and SMP were 
higher than the protein contents. The fl ux decline models and the resistance analysis were 
used to investigate the biofouling mechanism. In the resistance analysis, it was found that the 
pore blocking resistance (Rp) of CA membrane with pore size of 0.45 µm (CA045) was higher 
than the cake layer resistance (Rc), (3.56 and 1.02 × 1012 m−1 ). Rc was more higher than Rp for the 
other membranes. Rp of membranes were found to be 33.6%, 77.1% , 23.4% and 21.9% of the total 
resistances (Rt) for CA02, CA045, CN02 and CN045, respectively. It was concluded that the high 
EPS content in JLMBR was the main fouling parameter for membranes. It was also found that 
the affi nity of membrane types against EPS varied. 
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1. Introduction

Jet loop bioreactors (JLBR) have gained an increas-
ing popularity in recent years as an effi cient technology 
for wastewater treatment. Different types of JLBRs were 
successfully applied for treatment of different wastewa-
ter including winery [1], cheese whey [2], olive oil [3] 
and leachate [4]. JLBR has many advantages such as 
excellent oxygen transfer rates, high mixing capacity, 
small reactor volume, low energy and maintenance costs. 

The most important disadvantage of JLBR is the sludge 
settling problem. The high shear force in nozzle and the 
high food to microorganism ratio (F/M) cause the dif-
ferent sludge properties than that of the conventional 
activated sludge systems. The sludge in JLBR has non-
settable and slimy characteristic. In addition to the prob-
lems in sludge settling, JLBR requires proportionally 
larger settling tanks since they have high biomass con-
centrations. The application of membrane separation 
techniques for JLBR can overcome the disadvantages of 
settling tank. The micro and ultrafi ltration can be used 
for the separation of solid and liquid. 
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