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ABSTRACT

A range of treatment processes for the removal of mineral and organic pollutants from
industrial wastewater have been investigated. This study was aimed to remove lead, turbid-
ity, and chemical oxygen demand (COD) from lead octoate drier wastewater via potassium
persulfate oxidation in the presence of UV and heat, chemical precipitation by sulfuric acid,
and coagulation–flocculation processes. Al2(SO4)3, poly-aluminum chloride (PAC), and FeCl3
were employed as coagulants. Lime, bentonite, and cationic and anionic polymers were also
utilized as coagulant aids. All of the applied methods were successful in lead and turbidity
removal. Precipitation by sulfuric acid followed by filtration eliminated 99.0% of lead and
90.0% of turbidity. The most removal efficiency involving coagulation–flocculation processes
was 99.7% for lead (by PAC/lime) and 98.3% for turbidity (by PAC). However, COD
removal was only achieved by potassium persulfate oxidation. The results indicated that oxi-
dation process by potassium persulfate in exposure to heat was the most promising treat-
ment method, resulting in the removal of COD, lead, and turbidity at the rates of 94.9, 99.9,
and 96.6%, respectively.
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1. Introduction

Heavy metal ions can be toxic and carcinogenic
even at very low concentrations, and hence, usually
pose a serious threat to the environment and public
health [1–3]. Heavy metal ions are commonly found
in industrial effluents and some of them may contain
heavy metal ions at high concentrations [4,5]. For
example, lead battery-recycling site generates dis-
charge wastewaters derived from the smelting process
with lead concentrations that vary from 2 to 300mg/L
depending on discharge sites and operating conditions
[6]. The effluent of a radiator manufacturing factory in

India includes lead concentration of around 709mg/L
[7].

Lead octoate is a synthetic organic salt employed
as a drier in alkyd and other unsaturated paints as
well as some other industries [8]. Wastewater source
is the tank cleanout accompanied by heating from the
process in which lead drier is manufactured. Organic
salts of lead are particularly difficult to treat since lead
is not free to form precipitate. A number of treatment
methods have been utilized for the removal of heavy
metals from industrial effluent. The most commonly
applied methods include: chemical precipitation, sol-
vent extraction, evaporation, electrodialysis, ultrafiltra-
tion, reverse osmosis, ion exchange, ion flotation, and
adsorption [9–18].*Corresponding author.
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