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A B S T R AC T

Feasibility of using magnesium hydroxide as coagulant for treating high pH wastewater was 
studied. The fl oc formation kinetics and minimum dose were investigated with a laser par-
ticle analyzing system under different experimental conditions. Floc formation time tended to 
decrease with the increase of coagulant dose, turbidity, temperature and pH value. A pseudo 
fi rst-order mathematical model was developed to estimate the fl oc formation rate. The experi-
mental data agreed well with the pseudo fi rst-order equation. It was also found that when pH 
value reached 11.5, fl oc formation rate is not signifi cantly infl uenced by initial turbidity. The 
relationship between fl oc formation rate coeffi cient and temperature is in agreement with the 
Arrhenius equation. Based on the changes of residual turbidity and zeta potential, charge neu-
tralization is believed to be the main coagulation mechanism.

Keywords: Magnesium hydroxide; Coagulation; Floc formation time; Coagulation kinetics

1. Introduction

Magnesium hydroxide, a valuable chemical product, 
is widely used in many applications, such as industrial 
wastewater treatment [1,2], carbon dioxide capture [3,4] 
and as a fl ame retardant in polymeric materials [5,6]. 
One of the most attractive characteristics of magnesium 
hydroxide is its nontoxic and environmentally friendly 
nature. It was also found that magnesium hydroxide 
could be recycled and reused in treating low concentra-
tion of heavy metals contaminated wastewater [7]. The 
recoverability of magnesium hydroxide may signifi cantly 

reduce the chemical costs and may effective reduce the 
threat to human being. In recent years, several authors 
have investigated the roles of magnesium hydroxide as a 
potential coagulant and an effective adsorbent for physic-
chemical clarifi cation of wastewater [3,8–10]. Chemical 
coagulation using magnesium chloride has been shown 
to be an effective alternative to conventional treatments 
for the removal of color from textile waste effl uents. The 
color removal mechanisms may include: charge neutral-
ization resulted from positively charged Mg(OH)2 par-
ticles to destabilize dyes [8], and adsorptive coagulation 
by Mg(OH)2 precipitates [10,11].

Coagulation-fl occulation can be described as the for-
mation of larger particles, or fl ocs, from the small particles 




