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EXPERIMENTAL
 Hybrid treatment method (electrocoagulation + zeolite - 15 g/L +

magnet NdFeB magnet - 0.55 T) for complex compost wastewater
 Al and Fe electrodes
 i=0.0182 A/cm2, NaCl electrolyte = 0.5 g/L, V= 500 ml, electrode

distance = 3 cm, contact time = 30 min
 Analysis of on wastewater physico-chemical parameters
 Examination of electrode mass loss and surface morphology
 Analysis of suspension settling and zeolite recovery potential
 Economic assessment based on energy and electrode consumption

INTRODUCTION
Efficient wastewater treatment is essential for environmental
protection and sustainable water resource management, particularly
when dealing with complex wastewater streams. Hybrid processes
that combine electrochemical and physico-chemical methods are
increasingly explored due to their potential to enhance pollutant
removal efficiency and reduce operational costs.

RESULTS
Table 1. Comparison of temperature, pH, COD and turbidity decrease, mass of ECZ sludge and its recovery and electrode 
consumption during hybrid treatment consisted of electrocoagulation, zeolite and magnetic assistance 

Fig. 1. Experimental set-up for ECZ process (a) and ECZ-MAG (b)

Experiment Tfin, oC pHfin COD 

decrease, %

Turbidity 

decrease, %

Mass of ECZ 

sludge, g

Sludge 

recovery, %

Electrode consumption, g
Anode Cathode

ECZ-Fe 28.3 12.08 91.00 96.74 16.269 101.79 0.2121 0.0050
ECZ-MAG-Fe 26.7 11.99 87.84 25.58 14.889 92.59 0.2091 0.0009

ECZ-Al 33.6 9.43 87.21 67.80 11.325 77.83 0.1963 0.0900
ECZ-MAG-Al 35.7 9.60 89.87 80.37 11.386 78.24 0.1937 0.0976

Experiments with Fe electrodes showed higher final pH (12.08 in ECZ-Fe, 11.99 in ECZ-MAG-Fe) than those with Al electrodes 
(9.43, 9.60), indicating stronger electrochemical reactions and hydroxide formation.
Experiments with Al electrodes had greater temperature rise (35.7°C vs. 28.3°C in ECZ-Fe), suggesting higher energy dissipation 
and reaction intensity.

Fig 2. Comparison of 
suspension settling ability

CONCLUSION
The hybrid process including electrocoagulation, zeolite, and magnetic assistance is strongly influenced by the electrode material. In 
experiments with Al electrodes, the magnet improves pollutant removal and reduces electrode consumption, making it a promising 
approach for electrocoagulation optimization. Experiments with Fe electrodes achieve higher sludge recovery but lead to greater 
electrode consumption and cost. The magnet enhances settling in Fe systems but increases electrode fouling

Fig 3. Microscopic surface analysis of electrode surface after hybrid treatment consisted of 
electrocoagulation, zeolite and magnetic assistance with two different electrode material 
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