
Maryam Rezaeitamijani and Catherine N. Mulligan 
Department of Building, Civil and Environmental Engineering, Concordia University, Montreal, Quebec, Canada 

Project Objectives 

Isolation of indigenous bacteria from tailing ponds  

under anaerobic conditions 

Investigate the ability of indigenous bacteria to degrade the  

hydrocarbon under anaerobic conditions  

Determine their ability to produce biosurfactant under  

anaerobic conditions  

Methods 

Result 

 Abstract 

The purpose of this study was to determine the ability of indigenous bacteria in the mature fine tailings (MFT) to degrade the residual hydrocarbons and to produce biosurfactant in the anaero-

bic environment. Anaerobic bacteria were isolated from tailing ponds. Screening the biosurfactant production of the isolates was determined using Cetyl Trimethyl Ammonium Bromide (CTAB) 

agar plates, a blood haemolysis assay and an oil-spreading test. The COD test was considered as a degradation parameter during the incubation in both conditions. Biosurfactant producing 

bacteria showed COD reduction, by anaerobic and aerobic isolates of 23.8% and 48.5% respectively. This study confirmed the ability of indigenous bacteria to produce biosurfactants and de-

grade hydrocarbons under anaerobic conditions. This approach can be used for MFT layers to degrade residual hydrocarbons and reduce the environmental risk of the oil sand tailing ponds. 

Conclusion 

 This study revealed some information about the indigenous bacteria from MFT 

layer of tailing ponds 

  Anaerobic isolates showed their ability to use crude oil as a carbon source  

 Indigenous bacteria can produce biosurfactant under anaerobic conditions which 

was confirmed by the blood agar, CTAB and oil spreading tests  

 Based on the bacterial characterization, different strains exist in the MFT layers 

that have bioremediation ability in the anaerobic environment, indicating strict an-

aerobes and facultative bacteria  

Figure1: Degradation of total hydrocarbon, COD removal rate (%) in 

both aerobic and anaerobic batch tests    

Figure 2:Relationship between optical density (600 nm) and surface 

tension (mN/m) of the anaerobic media for 180 hours  

Figure 3:Biomass and biosurfactant production of isolated during the 

anaerobic incubation and effect of biosurfactant on surface tension  
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Introduction 

 Hydrocarbon bioremediation (Fig 1) 

 Hydrocarbon degradation was assessed by the COD 

test  

 An aerobic experiment was conducted at the same 

time to compare both situations  

 On day 7, the COD reduction reached a maximum of 

23.8%  

 Bacteria in an anaerobic environment need more 

time to grow, produce biosurfactant and use the car-

bon source  

 

 Kinetics of Bacterial Growth (Fig 2) 

 Bacterial growth reached the optimum density at 156 

hours.  

 Surface tension reduction occurred between 120 and 

144 hours of incubation  

 Surface tension reached the lowest point on day six,  

 There are two peaks in optical density plot; which 

suggests that different types of bacteria have been 

isolated and they may have various growth patterns 

 

 Biosurfactant and Bacterial Biomass (Fig 3) 

 The effect of biosurfactant production and bacterial 

biomass on surface tension  

 The growth curve reached the highest amount, 2.2  

g/L after 144 hours of incubation 

  Surface tension reduction during the exponential 

phase of the biomass curve shows the effectiveness 

of biosurfactant production 

Oil sands tailing ponds are the combination of water, sand, clay and remaining       

bitumen 
 

At the bottom of the ponds, the Fine Tailings reaches more than 30 wt% are called    

Mature Fine Tailings (MFT) it can take 150 years to completely dewater and settle  
 

The top layer water of oil sands Tailings Pond is under oxic conditions while the deeper 

layers become anoxic with increasing depth  
 

The crucial issues associated with oil sand tailing ponds are: 

 Remaining hydrocarbons, naphthenic acid, polycyclic aromatic hydrocarbons (PAHs) 

 Greenhouse gas (GHG) emissions  

  Heavy metals  

These contaminants can threaten the health and safety of local people and wildlife  
 

They have enormous environmental impacts such as ground water contamination by 

chemical seepage and GHG emissions  


