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Synthesis of dithiocarbamate coated nanomagnets and their application in

the removal of heavy metal ions
Najmoldin Azizi* and Sanaz Dehghan

Department of Biology and Environment, Islamic Azad University, Parand Branch, Tehran, Iran.
Received:26 February 2012 Accepted: 31 May 2012

Abstract

Heavy metal ions, especially mercury, lead, and copper are found in the waste water used in the chemical
industry, particularly in the nuclear industry, dye and metallurgy. These pollutants affect the health of humans
and other organisms, so the removal of the pollutants from the wastewater is very important. In this paper
dithiocarbamate coated iron oxide nanoparticles (DTC-MNP) were synthesis and were used for the separation
of heavy metal ions from contaminated water. The adsorption performances of DTC-MNP towards heavy metals
such as Cu(ll) and Hg(Il) were systematically investigated based upon which the adsorption mechanisms were
deeply exploited. The adsorption of Cu(ll) and Hg(Il) onto DTC-MNP was strongly dependent on pH of the
system. The results showed that the dithiocarbamate coated nanomagnets can remove heavy metals such as
copper and mercury particles up to 200 ppm.

Keywords: Heavy metals, Nanomagnets, Water pollution, Metal ions adsorption

*. Corresponding author: Department of Biology and Environment, Islamic Azad University, Parand Branch, Tehran, Iran
E-mail address: azizin618@yahoo.com

YA



yray ;LQ.!TY a,hﬁc,,:.hdl..: daﬁ)gﬁswﬁhsﬁ—uﬁﬁ@

el

[1] M. Ventra, S. Evoy and J. R. Heflin, Introduction to Nanoscale Science and Technology, Springer.
2 (2004) 741.

[2] T. Sugimoto 2000 Fine Particles: Synthesis, Characterisation and Mechanism of Growth, New
York: Marcel Dekker.

[3] M. Ocana, R. Rodriguez-Clemente and C. J. Serna, Adv. Mater.7 (2002) 212.

[4] D. E. Leyden and G. H. Lutrell, Anal. Chem. 47(1975) 1612.

[5] D. E. Leyden, G. H. Lutrell, A. E. Sloan and N. J. DeAngelis, Anal. Chim.Acta 84 (1976) 97.

[6] M. E. Mahmoud, 4nal. Chim.Acta 398 (1999) 297.

[7] K. A. Venkatesan, T. G. Srinivasan, P. R. Vasudeva Rao, and J. Radioanal. Nucl.Chem. 256 (2003)
213.

[8] A. Walcarius, M. Etienne and J. Bessiere, Chem. Mater.14 (2002) 2757.

[9] D. E. Leyden, G. H. Lutrell, W. K. Nonidez and D. B. Werho, 4nal. Chem. 48 (1976) 67.

[10] S. Mauchauffée and E. Meux, Chemosphere 69 (2007) 763.

[11] C. A. Basha, N. S. Bhadrinarayana, N. Anantharaman and K. M. MeeraSheriffa Begum, J.
Hazard Mater.152 (2008) 71.

[12] C. H. Xiong and C. P. Yao, J. Hazard. Mater. 166 (2009) 815.

[13]J. F. Dingman, K. M. Gloss, E. A. Milano and S. Siggia, Anal. Chem. 46 (1974) 774.

Y4



