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Evaluation of nitrate removal from water resources by using clay soil adsorbent 
with zero-valent iron nanoparticles as reduction factor was the objective of this 
study. The optimal parameters such as pH, contact time, amount of adsorbent 
and various nitrate concentrations were then determined and adsorption isotherm 
coefficients were calculated based on optimum conditions. The optimal parameters 
in real solution samples were then analyzed. Physical features of adsorption column 
were determined using SEM and TEM tests. Data analysis was performed using 
descriptive statistics. At pH 3, contact time of 80 min, the amount of adsorbent 
10 g/L and nitrate concentrations of 50 mg/L; maximum nitrate removal rate 99 % 
was achieved. This amount was 95 % in real solution. Nitrate uptake absorption 
was conducted using the Freundlich isotherm model. Regarding removal efficiency 
of 95 %, clay soil modified by zero-valent iron nanoparticles had high capacity to 
remove nitrates from water. This method is thus recommended.
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introduction

Water pollution by nitrates is considered as a serious problem [1, 2]. 
Indiscriminate uses of nitrogenous fertilizers, lack of proper management of 
urban and industrial wastewater are major sources of nitrates entering water 



ISSN 0204–3556. Химия и технология воды, 2019, т.41, №162

[19] Li X Q., Zhang W.X. // Phys. Chem. J. – 2007. – 111. – P. 6939–46.

[20] Tang C.S.N., Lo I.M.C. // Water Res. – 2013. – 47. – P. 2613–32.

[21] Kumar N., Auffan M., Gattacceca J. et al. // Environ. Sci. Technol. – 2014. – 

48. – P. 13888–94.

[22] Malakootian M.Y., Tahergoorabi K. // Yazd Sunrise of Health. – 2011. – 10, 

N2. – P. 35–43.

[23] Tang C., Zhang Z., Sun X. // Hazard. Mater. – 2012. – 231. – P. 114–119.

[24] Zhu H., Jia Y., Wu X., Wang H. // Ibid. – 2009. – 172, N2. – P. 1591–1596.

[25] Arora M., Eddy N.K., Mumford K.A. et al. // Cold Regions Sci. and Technol. – 

2010. – 62, N2. – P. 92–97.

[26] Schick J., Caullet P., Paillaud J-L. et al. // Micropor. and Mesopor. Mater. – 

2010. – 132, N3. – P. 395–400.

[27] Islam M., Patel R. // Desalination. – 2010. – 256, N1. – P. 120–128.

[28] Suzuki T., Moribe M., Oyama Y., Niinae M. // Chem. Eng. – 2012. – 183. – 

P. 271–277.

[29] Demiral H., Gündüzoğlu G. // Biores. Technol. – 2010. – 101, N6. – P. 1675–

80.

Received 12.10.2015
Revised 22.03.2016

Accepted 24.11.2018


