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Abstract

Background and Objective: Enough water with proper quality is necessary for life. One of the
most serious environmental problems of today’s world is water scarcity and water supply
pollution with heavy metals and it is therefore essential to remove them from the environments.
Method: Different methods were developed to remove heavy metals such as lead and cobalt
from aqueous solutions that among these methods, adsorption is a well-known and good
technique for removal of pollutants. In this study, the raw graphite was used as nanoadsorbent
for removal of heavy metal ions of lead and cobalt from aqueous solutions. Factors influencing
the adsorption process, including pH, initial concentration, temperature and the value of
nanoadsorbent were investigated.

Results: The findings showed that the removal rate of metal ions reduced with increasing the
amount of pollution. It was found that the adsorption rate of lead increased by decrease in
temperature, whereas for cobalt and binary system adsorption efficiency increased by increase
in temperature. The optimum solution pH for adsorption of lead, cobalt and binary system from
aqueous solutions achieved to be 5.5, 5 and 6, respectively. Additionally, the adsorption process
was investigated in terms of isotherm and Kinetics. The results demonstrated that the adsorption
process of both metals from the equilibrium point of view followed the Langmuir model and
from the sorption kinetics point of view controlled by pseudo-second-order equation.
Conclusion: The results showed that using graphite nanoadsorbent about 99% of lead and
cobalt contaminants could be removed from agqueous solutions.

Keywords: Graphite nanoparticle; Adsorption process; Lead; Cobalt; Isotherm and kinetics.
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Figure 1- XRD (a) and SEM (b) images of the produced graphite nanoparticles.
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Figure 2- Effect of pH on lead removal (a) and cobalt removal (b).
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Figure 3 - Effect of adsorbent amount on lead removal (a) and cobalt removal (b).
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