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Abstract
Background: Today, heavy metals are used in many important industries and technologies, which result
in the production of polluted industrial effluents that are harmful to human health and the environment.
The aim of this study was to investigate the efficiency of cadmium removal from aqueous solutions using
a suitable new adsorbent for manganese dioxide nanoparticles.
Methods: In order to do this, manganese dioxide nanoparticles were synthesized using cathode
electrochemical deposition method and the effect of pH, contact time, MnO, concentration and cadmium
concentration on cadmium removal efficiency were investigated in a batch system. Scanning electron
microscope (SEM), XRD and FT-IR were used to identify the characterization of synthesized manganese
dioxide nanoparticles.
Results and Discussion: SEM results showed that the diameters of the particles were 30 to 50 nm. The
other results showed that the optimum pH value for adsorption was 7. Contact time enhancement and the
concentration absorbent are omitted because they make the efficiency boost. The adsorption capacity
increased and the adsorption efficiency slightly increased with increasing concentration of cadmium and
reducing the concentration adsorbent. Experimental data were shown the best to follow Langmuir model.
Langmuir adsorption capacity, was found to be 42/016 mgg . The results also showed that the absorption

of cadmium was obeyed from pseudo-second-order Kinetic model. The overall results showed that the use
of manganese dioxide nanoparticles was a suitable method with high potential for removal of cadmium
from aqueous solutions.

Keywords: Cadmium Removal, Aqueous Solutions, MnO, Nanoparticles, Electrochemical Synthesis.
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1- Cadmium

2- Chemical Precipitation
3- lon Exchange
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5- Membrane Filtration
6- solvent extraction

7- Adsorption
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1- Scanning Electron Microscopy
2- X-ray Diffraction
3- Fourier Transform Infrared
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Fig. 8- The kinetics graph of Pseudo-first-order model of cadmium
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Table 1- Parameters obtained from the pseudo-first order model of cadmium
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Table 2- Parameters obtained from the pseudo-second order model of cadmium
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Table 3- The co-efficiencies Freundlich equations for cadmium ion adsorption isotherm
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