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ABSTRACT

Dyeing wastewater is one of the most important environmental problems in the textile
industry. This wastewater contains harmful pollutants that can damage human health
and the environment. Electrocoagulation (EC) is a promising technology for dyeing
wastewater treatment. This technology passes an electric current through the
wastewater, which generates metal hydroxides that act as coagulants to remove
pollutants. This article first introduces the EC system and its operation mechanism,
then discusses the components that affect the system's performance in removing dye
and chemical oxygen demand. The article also summarizes the studies that have been
conducted on the use of this process in the treatment of textile dyeing wastewater. In
addition, the economic aspects of the EC process and recommendations for its
improvement are provided. Finally, the challenges and prospects of the process are
discussed. This article provides an effective overview of the current advances and
achievements in the EC process for dyeing wastewater treatment, which provides new
insights into improving dyeing wastewater treatment with promising environmental
applications.
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Figure 1: Schematic diagram of the electrocoagulation process (1).
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Table 1. Effect of electrode material on dye removal efficiency.

Type of the system Type of dye Electrode material Dye removal efficiency (%)

Real textile dyeing Sl
wastewater 96.22 (18)
Stalnless Steel 89.29
Acid Black 1 Steel wool cathode with >08- 81
EC Anthraquinone Reactive iron Anode- Satainless >08- 84 20)
Blue 4 Xanthene Eosin steel plate Cathode with >08- 39
Yellow iron anode
. Fe 96.38
EC Acid green 20 Al 94.81 (22)
E® Synthesized blue indigo dye Fe 93.97 (22)
Acid Red 1, Basic Violet 3,
2¢ Disperse Blue 14 Al e 23)
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Figure 4: Evolution of pH values during EC for different values of initial pH (26).
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Table 2: Effect of pH on dye removal efficiency.

Type of the system Type of dye Dye removal efficiency (%)

Reactive Blue 2
Acid Brown 14

EC Acid Red 18 4-10
Acid Orange 7

EC Reactive Black 5 4-8

. 4-7

EC Acid Orange 5 8-10
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68.6-69.4 (29)
94.6-64.5
16.7-6.8 (28)
67.2-30.6

96-74 (30)
51.3-99.3
81.2-56.4 (31)
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Figure 5: Schematic diagram of EC reactor with monopolar electrodes in parallel (17).
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Figure 7: Schematic diagram of EC reactor with dipolar electrodes in parallel (17).
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