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ABSTRACT

Chemical precipitation is the most common technology for the removal of dissolved metals
from industrial wastewater. In this study, the removal of Pb(II) from aqueous solutions by
precipitation was investigated and factorial design was applied. The effects of three variables
i.e. pH, mass of precipitating agent, and precipitation time on the removal of lead were eval-
uated. The significance of the effects was checked by analysis of variance within a 95% confi-
dence level. The model function equation for lead removal was obtained. Analysis of
variance, t-test, and F-test showed that the precipitation time (C) had the greatest effect on
Pb(II) removal, followed by mass of precipitating agent (B), pH (A), mass of precipitating
agent–precipitation time (BC), and pH–precipitation time (AC). The maximum Pb(II) removal
efficiency obtained at the optimum conditions was 99.42%. The removal of Pb(II) from indus-
trial effluent was also studied.
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1. Introduction

As a result of rapid industrialization, toxic metals
and metalloids such as cadmium, lead, chromium,
mercury, arsenic, and copper are released into the
environment resulting in damage in ecosystems and
human health. Hence, the presence of heavy metals in
natural or industrial wastewaters is a subject of great
interest as one of the most serious worldwide environ-
mental problems in environmental science. Among
the different heavy metals, lead is one of the common
and most toxic pollutants released into the natural
waters from various industrial activities such as metal
plating, oil refining, and battery manufacturing. Lead
ions are taken into body via inhalation, ingestion, or
skin adsorption [1]. In drinking water maximum

allowable limit of total Pb of 50 lg/L is considered
safe by the World Health Organization [2], whereas
less than 15 lg/L is adopted by the United States
Environmental Protection Agency [3]. Due to toxic
effects of lead and other toxic metal ions, the removal
of them from waters and wastewaters is important in
terms of protection of public health and environment.

The traditional methods, for the treatment of lead
and other toxic heavy metal contaminated wastewa-
ters, include complexation, chemical oxidation or
reduction, solvent extraction, chemical precipitation,
reverse osmosis, ion exchange, filtration, membrane
processes, evaporation, and coagulation.

Precipitation processes could be directly used for
the treatment of aqueous solutions containing toxic
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