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A B S T R AC T

In drinking water treatment, coagulation is the most common process to remove particles and 
impurities. It is described as the process whereby particles are destabilised by dosing a chemical 
additive (coagulant) where charge neutralisation (CN) and sweep coagulation (SC) are the major 
mechanisms. Due to the encountered diffi culties in natural organic matter (NOM) removal, the 
concept of enhanced coagulation (EnC) was introduced to increase NOM removal where CN 
is more accentuated. EnC must be well optimised to overcome its practical considerations such 
as adjusting the pH of the source water and residual metal concentration in the treated water. 
In the last three decades, there is new tendency to use electric fi eld/electrochemistry in some 
chemical processes especially chemical coagulation (CC). Indeed, literature has proved that elec-
trocoagulation (EC) is a promising water treatment technology. During EC process, there are 
two induced phenomena: electrophoresis (EP) and electrofl otation (EF); separately, they are well 
known in electrochemistry’s applications and well developed technically and mathematically. 
How important are these inherent phenomena in EC process effi ciency, constitutes the main aim 
of this review. Moreover, this paper tries to discuss some aspects of coagulation/fl occulation, EP, 
EF, and EC. Since EP depends upon DC electric fi eld, using anode and cathode as for EC for which 
the anode is sacrifi cial, it takes place in the EC device and contributes to its performance. Indeed, 
the fi rst responsible mechanism of EC performance is the migration to an oppositely charged 
electrode, i.e., EP, and aggregation due to CN. Hence, EP contributes essentially to EC effi ciency 
as EF does with H2(g) bubbles liberation from the cathode. The EF’s contribution may be increased 
when O2(g) is produced from the anode, at the same time with metal ion liberation. However, as EC 
process is in fact the combination of these three simultaneous processes need more mathematical, 
technical, and practical studies to quicken its industrial application at a large scale.
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1. Introduction

Under the proposed disinfectants/disinfection by-
products (D/DBP) Rule, the US environmental protection 
agency (USEPA) has developed regulations for DBPs [1]. 

Removal of natural organic matter (NOM)—a precursor 
of trihalomethanes (THMs) and other DBPs – is one of the 
primary objectives of this rule [2] which has set a maxi-
mum contaminant level (MCL) of 80 μg L−1 for THMs 
and 60 μg L−1 for fi ve haloacetic: acids (HAA5) [3]. In 
addition, parasitic protozoa as agents of waterborne dis-
ease are of major concerns to water utilities using surface 


