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ABSTRACT

Full factorial design of experiments were used to screen the factors affecting the lead
removal effiency using cation exchange resin. The obtained linear model was statistically
tested using analysis of variance (ANOVA), Student’s t-test, lack of fit test, and test of curva-
ture. The percentage removal of lead was examined by varying experimental conditions with
center points. The factors and levels used during the experiments were; initial pH (3.5, 4.5
and 5.5), temperature (25, 35 and 45˚C), initial lead concenteration (20, 60, and 100mg/L)
and resin dosage (0.02, 0.26, and 0.5 g). A steepest ascent based optimization procedure was
implemented to seek better conditions in terms of maximizing the removal of lead(II) ions.
The results showed that approximately 99% removal of Pb(II) was obtained when initial pH,
temperature, initial lead concentration, and resin dosage are roughly set to 5, 34, 32, and
0.74, respectively.
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1. Introduction

Toxic heavy metals in air, soil and water are global
problems that are a growing threat to the environ-
ment. Heavy metals enter the environment by natural
and anthropogenic means. They are among the chief
pollutants of surface and groundwater [1]. As known,
industrial and municipal wastewaters contain metal
ions that can be harmful to aquatic life and human
health such as kidney, nervous system, reproductive
system, liver and brain disease. The permissible level

of lead in drinking water is 0.05mg/L [2]. The per-
missible limit of lead in wastewater as set by the Envi-
ronment Protection Agency is 0.1mg/L [3]. Major
sources of water pollution with heavy metals are plat-
ing plants, mining, metal finishing, welding, and alloy
manufacturing.

Classical techniques of heavy metal removal from
solutions include the following processes: precipita-
tion, electrolytic methods, ion exchange, evaporation
and adsorption. Among these methods ion exchange
receives considerable interest with high efficiency,
low operational costs and fast kinetics [4]. Further-
more, ion exchange is particularly effective for treat-*Corresponding author.
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