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A B S T R AC T

Among the major environmental concerns worldwide is release of heavy metals in the envi-
ronment. Different studies have demonstrated that natural volcanic glass has high capacity in 
removal of divalent heavy metal ions. Perlite is a volcanic rock with high porosity and specifi c 
surface area which costs much lower in comparison with the other adsorbents. In this study, 
the removal of lead and cadmium from Binalood paint industry (Kerman, Iran) effl uent by 
perlite is investigated in batch conditions. Lead and cadmium measurements are carried out 
with atomic absorption spectrophotometeric methods adapted from standard methods applied 
to the examination of water and wastewaters. In this regard, the effect of pH, dosage and con-
tact time is also determined and Langmuir and Freundlich isotherms are obtained. Results 
show that adsorption process follows Freundlich adsorption isotherm model. The maximum 
obtained removal effi ciency at pH = 7 are close to 100% and 97.7% for lead and cadmium, 
respectively. These effi ciencies are achieved in 10 g/l perlite and recommended contact time is 
1.5 h. Finally, perlite is recommended as a low cost and accessible adsorbent to remove lead and 
cadmium from municipal and industrial wastewaters.
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1. Introduction 

Heavy metals are not biodegradable. Therefore, 
their accumulation in streams and lakes can lead to haz-
ardous health problems in animals, plants and human 
beings [1,2].

Lead is a metal with no known biological benefi t to 
humans. High concentration of this metal can damage 
various systems of the body. Among the physical effects 
of lead poisoning are damage of nervous, reproductive 
systems and the kidneys. In addition, high blood pres-
sure, anemia, coma and fi nally death are remarkable 

results of lead exposure [2]. The health-based guideline 
of lead in drinking water was reported 0.01 mg/l [3].

Cadmium is an irritant for the respiratory tract. Expo-
sure to this pollutant can lead to anemia, renal damage, 
osseous disease with the similar effects to osteoporosis 
and Itai-Itai disease [4,5].

People are exposed to these heavy metals through 
air, food and water. However, water is generally less 
effective in comparison with air and food. Paint indus-
try effl uent is one of the heavy metals sources that can 
cause adverse effects if it is discharged without any 
treatments to streams and lakes. 

To date, several heavy metal removal techniques 
were developed. In recent years, adsorption techniques 


