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Antimony is an environmental pollutant categorized as metalloids. The biosorption 
of Sb(III) ions from aqueous solutions investigated by Sargassum glaucescens 
brown alga seaweed in a fixed bed column. Column experiments were carried out 
to evaluate the effect of bed height and flow rate on the biosorption process and to 
obtain the experimental breakthrough curves. The highest biosorption capacity of 
S. glaucescens for Sb (III), was 5.89 mg/g found within a flow rate of 8 mL/min 
and a bed height of 15 cm. Furthermore, it was observed that by increasing the bed 
height the breakthrough and exhaustion times increased, while these times reduced 
as the flow rate rises. The column data obtained under different conditions were 
fitted to the Yan and Bed Depth Service Time models, which coefficient correlations 
obtained from Yan’s model, were found to be satisfactory. Biosorption-desorption 
experimental data were evaluated by one-way ANOVA and one-sample t-test 
methods to investigate the statistical importance of uptake capacities after three 
cycles for five desorbents.
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Introduction

Industrial activities, such as mining, metal plating, battery, ceramic, 
accumulator manufacturing generates high volume of liquid effluents 
containing heavy metals. Release of heavy metals from the environment has 
created great global concern, recently. Heavy metals are toxic even at very low 
concentration, so they can be affected on human health [1 – 7]. Antimony (Sb) is 
a hazardous substance which has been extensively used in a variety of industrial  



ISSN 0204–3556. Химия и технология воды, 2019, т.41, №150

[23] Mukhopadhyay M., Noronha S.B., Suraishkumar G.K. // Chem. Eng. J. – 2008. – 

144. – P. 386–390.

[24] Negrea A., Lupa L., Ciopec M., Negrea P. // Chem. Bul. "Politehnica". – 2011. – 

56. – P. 89–93.

[25] Vijayaraghavan K., Jegan J., Palanivelu K., Velan M. // Sep. Purif. Technol. – 

2005. – 44. – P. 53–59.

[26] Cruz-Olivares J., Pérez-Alonso C., Barrera-Díaz C. // Chem. Eng. J. – 2013. – 

228. – P. 21–27.

[27] Khan N., Yahaya E.M., Abustan I. // Int. J. Eng. Technol. – 2011. – 11. – 

P. 186–190.

[28] Chu K. H., Hashim M. A. // J. Environ. Sci. – 2007. – 19. – P. 928–932. 

[29] Yan G., Viraraghavan T., Chen M. // Adsorpt. Sci. Technol. – 2001. – 19. – 

P. 25–43.

[30] Kundu S., Gupta A.K. // Chem. Eng. J. – 2007. – 129. – P. 123–131.

[31] Quintelas C., Rocha Z., Silva B. // Ibid. – 2009. – 149. – P. 319–324.

[32] Nakamoto K. Infrared and Raman Spectra of Inorganic and Coordination 

Compounds. Pt. B. – [6th Ed.]. – Hoboken: John Wiley Sons Inc., 2009.

[33] Silverstein R.M., Bassler G.C., Morrill T.C. Spectrometric identification of 

organic compounds. – [5th Ed.]. – New York: John Wiley Sons Inc., 1991.

[34] Jian-hua P., Rui-xia L., Hong-xiao T. // J. Environ. Sci. – 2007. – 19. – P. 403–408.

[35] Suganthi N. // Coromandal. J. Sci. – 2012. – 1. – P. 65–71.

[36] Wade L.R. Organic Chemistry. – [8th Ed.]. – Boston: Pearson Pub., 2013.

[37] Ramrakhiani L., Khowala S. // Int. J. Integr. Sci. Innov. Technol. – 2012. – 1. – 

P. 7–15.

[38] Sun F., Yan Y., Liao H. // Environ. Sci. Pollut. Res. – 2014. – 21, N9. – P. 5836–

5846.

[39] Bakir A., McLoughlin P., Tofail S.A.M., Fitzgerald E. // CLEAN. – 2009. – 37, 

N9. – P. 712–719.

[40] Ilavsky J., Barloková D., Munka K. // Water Air Soil Poll. – 2015. – 226, N1, 

Art. 2238. – P. 1–8.

[41] Saeidnia S., Asadollahfardi G., Khodadadi Darban A. // Desalination. Water 

Treat. – 2016. – 57, N47. – P. 22321–22328.

[42] Sarı A., Çıtak D., Tuzen M. // Chem. Eng. J. – 2010. – 162, N2. – P. 521–527.

Received 05.10.2015
Revised 23.11. 2016

Accepted 30.10. 2018


