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Abstract: 

Background and Aim: Industrial wastewater is one of the most important sources of hazardous 
environmental pollutants. Printing and packaging industry effluents, due to having various 
pollutants, in addition to very high color, have adverse effects on the life of aquatic organisms. 
There are different methods for decolorizing industrial wastewater. The electrocoagulation process 
has received a lot of attention in recent years due to its properties such as the scope of action for 
the treatment of various types of industrial effluents. The aim of this study was to determine the 
removal of dye and organic load from wastewater of printing and packaging industries by 
combined treatment of electrocoagulation-sedimentation. 

Materials and Methods: Wastewater samples from the printing and packaging industry located 
in Qazvin were collected in combination at different times of the day. After collecting the 
wastewater sample, immediately after transferring the sample to the laboratory, the experiment 
was performed and every week, sampling was done randomly to determine the values of COD, pH 
and color. To remove the color, 30 experiments were performed randomly. All data obtained were 
analyzed according to the project objectives through Design Expert software. Experimental design 
was performed using a central composite design with five levels for four parameters including 
initial dye concentration, initial pH, current density and reaction time. 

Results: The results showed that at neutral pH, a high removal efficiency was observed. The 
reason for this may be that in this pH range, the concentration of Al(OH)4

- monomer increases and 
a significant amount of insoluble Al(OH)3 flocs decrease, thus leading to an increase in removal 
efficiency. Under optimal conditions, which included an initial dye concentration of 5576.38 
mg/L, a current density of 18.49 mA/cm2, a reaction time of 59.76 minutes and a pH of 7.29, the 
dye and COD removal efficiencies were 100.68% and 95.99%, respectively. According to the 
obtained results, at neutral pH, high removal efficiency of contaminants was observed. Treatment 
cost for each experiment (1.8 liters of treated wastewater) under optimal conditions (initial dye 
concentration of 5576.38 mg/L, current density of 18.49 mA/cm2, reaction time of 59.76 minutes 
and pH of 7.29) at a rate of 4.53 kWh/m3, energy consumption of 3904 Rials (0.027 $/m3) was 
obtained. 

Conclusion: The combined electrocoagulation-sedimentation process for wastewater treatment of 
the printing and packaging industry contains high concentrations of COD and color, was 
performed well. It was found that this method could eliminate COD and color with very high 
efficiency and lower operating costs. In this study, precipitation was used as post-treatment of 
electrocoagulation for a certain period of time, which showed that the additional treatment is 
suitable, as it led to an increase in the overall efficiency of pollutant removal. 

Keyword: printing and packaging wastewater, electrocoagulation, sedimentation, optimization, 
response surface methodology
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