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A B S T R AC T

The coagulation/fl occulation (C/F) processes are mainly due to charge neutralisation (CN) 
and sweep fl occulation (SF) mechanisms. However, the SF mechanism has also its CN prop-
erty moreover than its well-known weighting characteristic. On this weighting characteristic, 
the literature has usually focused without taking in consideration the SF’s CN property. This 
review discusses the implicated mechanisms in destabilisation of colloids and aggregation of 
fl ocs. Colloids are very small particles that have extremely large surface area. The consequence 
of this smallness in size and mass and largeness in surface area is that in colloidal suspensions: 
gravitational effects are negligible and surface phenomena predominate. Hence, during C/F 
process, colloids are removed by CN and SF mechanisms which act on the anionic charge of 
the colloid by its neutralisation prior to its removal by sedimentation/fi ltration. The sweep fl ocs 
can be described as large aggregates of Al(OH)3/Fe(OH)3 that are formed when Al/Fe salt is 
added to water. Further, sweep fl ocs are positively charged and the colloids of clay minerals 
abundantly found in the water are negatively charged. As a result, the colloidal particles are 
electrostatically attached to the sweep fl ocs in the neutral pH water as to the hydrolysed metallic 
cations. Even if researches have greatly elucidated the growth, breaking and the re-growth of 
fl ocs, further research is required to understand CN and SF mechanisms and optimise the C/F 
process at the nano level.
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1. Introduction

Coagulation/fl occulation (C/F) may be broadly 
described as chemical and physical processes that mix 
coagulating chemicals and fl occulation aids with water 
[1–7]. The overall purpose is to form particles large 
enough to be removed by the subsequent settling or 
fi ltration processes [8–11]. Particles in source water that 
can be removed by C/F, sedimentation or fl otation, and 

fi ltration include colloids, suspended material, bacteria, 
and other organisms [12–15]. The size of these particles 
may vary by several orders of magnitude. Some dis-
solved material can also be removed through the forma-
tion of particles in the C/F processes. The importance 
of dissolved material removal has become much more 
critical in recent years with increased regulatory empha-
sis on disinfection by-products (DBPs) and total organic 
carbon (TOC) removal [16].

On the other hand, the generic term of fl occulation 
can be defi ned as a process of aggregation by any kinds 




