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Abstract  

The effluents of polymerization plants are acidic due to the use of sulfuric acid as flocculation agent and 

their wastewater contains high amounts of sulfate ions. In wastewater industry, several physical, chemical 

and biological treatment methods are used. The main purpose of this study is to examine the feasibility of 

anaerobic biological treatment of sulfate in industrial effluents by using sulfate-reducing bacteria. The 

research method is quantitative, and experiments and data collection from 2017-2020. The main variables 

of this research are temperature, effluent pH and the population of microorganisms. Experiments at two 

temperature levels of 25 and 60 oC and two different pHs, 7.5 and 8.5, were performed and four series of 

experiments were done. The results showed that by increasing the temperature of the solution from 25° to 

60 °C at a concentration of 50 mg/L sulfate ion and a pH of 7.5, microorganisms showed 17.6% better 

performance. Also, the performance of microorganisms in anaerobic biological treatment at concentration 

of 50 mg/L of sulfate ion was 45.3% minimum and 49.9% at maximum. Comparison of experimental 

results at two different pHs of 7.5 and 8.5, indicates that at the same temperatures of 25 and 65°C, with 

increasing pH, the performance of microorganisms has improved by 16.4%. The efficiency of wastewater 

treatment increases 19.6% by changing pH from 7.5 to 8.5. Results showed that the correlation between 

temperature and sulfate ion concentration follows the 1st degree equation. Also, the weak pH environment 

provides suitable conditions for the removal of ions in the effluents, and the correlation between 

increasing the pH of the solution and decreasing the concentration of sulfate ions is a 2nd degree equation. 

Study showed that temperature and pH are the two effective factors in the process of biological treatment 

of effluents. 

 

Keywords: Biological Treatment, Anaerobic Treatment, Sulfate Reducing Bacteria, Acidic 
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Table 1. Research variable’s measurement method

Measurement precisionVariation domainEquipment nameVariable

0.1 oCCo60 -25KIMOTemperature (oC)

0.17.5 – 8.5 TESTOpH 

1.0 mg/ml50-200 mg/mlVolumetric titration
Sulfate ions 

concentration

Table 2. Research equipment/chemicals/materials list 

DescriptionEquipment/chemicals/materials

Velp Scientifica FC6 model ( 6 cell)Jar test

TESTOpH meter

KIMO K typeThermometer

100 ml capacity for microorganisms treatmentGlass containers

1000 ml as bio reactorsAcid resistance plastic containers

Wastewater/sludge separatorDecanter

Taken from dead end underground cooling water ringSRB vials

Max Co100  Hot plate

Magnetic type AzmaTebMixer

MerckpH meter

Microorganism feedingDi ammonium phosphate 
Synthetic organic wastewaterStyrene monomer (99.5% Conc.)

Sulfate ions synthetic sourceSulphuric acid (98% Conc.)

Fig. 1. Sulfate reducing bacteria vials
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Fig. 2. Microorganism population growing profile 
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Table 3. Research variables experimental design

UnitValuesLevelsVariable

Co 25 & 602Temperature

-7.5 & 8.52pH 

 
SA 001

pH
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Fig. 3. Tests samples in laboratory Jar test Facilities, A) pH and B) temperature control  
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Fig. 4. Sulfate ions accumulated & measured 
concentration in SA 001 test
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Fig. 6. Sulfate ions accumulated & measured 

concentration in SA 003 test 
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Table 4. Research variables values in tests 

pHC)oTemperature (Test No.

7.525SA 001

8.560SA 002

7.525SA 003

8.560SA 004

pH

Table 5. Treatment system efficiency in various pH 

Treatment system 

efficiency 
pH 

7.5 8.5 

25 oC  53.2% Max 65.3 % Max 
60 oC  61.7 % Max 76.1 % Max 

Fig. 8. Sulfate ions concentration comparison in 

different temperatures (pH=7.5)
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