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Abstract

Adsorption of heavy metals by nanoparticles of metal oxides is an environmentally friendly technology that has been used
in recent years as an effective way to reduce the adverse effects of heavy metals. However, aggregation of nanoparticles in
soil reduces the surface area of nanoparticles that will be in contact with soil, decreasing the effectiveness of nanoparticles.
To prevent the aggregation of nanoparticles in soil and to improve their contact with soil, particle stabilization techniques
have been developed over the past decade. Therefore, the present study aimed to compare the effects of non-stabilized iron
oxide nanoparticles and iron oxide nanoparticles stabilized with carboxymethylcellulose (CMC) on immobilization of Pb in
a contaminated soil. For this purpose, non-stabilized and CMC stabilized nanoparticles of geothite, hematite and magnetite
were added to a Pb-contaminated soil at a rate of 0.25% w/w (based on iron oxide) and a control treatment was also
included. The results indicated that the application of non-stabilized and CMC stabilized nanoparticles of iron oxides
reduced the concentration of DTPA-Pb, and CMC-stabilized nanoparticles of iron oxides had higher efficiencies in
immobilization of DTPA-Pb than the non-stabilized nanoparticles of iron oxides. Application of CMC-stabilized magnetite
nanoparticles reduced the concentration of DTPA-Pb more than the other adsorbents. The amount of reduction in the
concentration of DTPA-Pb by the application of 0.25% w/w of CMC-stabilized and non-stabilized magnetite, geothite and
hematite were 34.4, 26.2, 16.3, 19.5, 10.0 and 9.2% respectively. The results of this study indicate that stabilization of iron
oxide nanoparticles with CMC improves the efficiency of these particles in immobilization of DTPA-Pb in soil.
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