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Abstract

Water scarcity in Iran, particularly in the arid and semi-arid regions of the country, has led to increased use of
domestic and industrial wastewater, as well as unconventional water resources. Therefore, investigating the
adsorption capacity and performance of conventional adsorbents, nano-adsorbents, and modified adsorbents in
removing salinity ions, in the presence and absence of heavy metals, is a fundamental requirement for irrigation
and saline water treatment studies. Given this necessity, an experiment was conducted, included adsorbent
treatment at four levels (1- activated carbon, 2- activated nano-carbon, 3- nano-silica, 4- Vitamin C-modified
nano-silica), salinity treatment at three levels (1, 10, and 20 dS/m), and heavy metal concentrations of lead and
zinc at four different concentrations (0, 50, 100, and 200 mg/L) in three replicates, using a factorial experiment
in a completely randomized design in a batch system. The adsorption of salinity-causing ions was investigated in
the presence and absence of heavy metals lead and zinc. The results of this study showed that the total adsorption
capacity of salinity-causing ions is affected by salinity concentration and the presence of heavy metals. The
adsorption capacity significantly increases with increasing salinity intensity, but the presence of heavy metals
leads to a decrease in adsorption capacity due to competitive adsorption between salinity ions and heavy metals.
Comparison of the adsorbents' performance showed that the activated nano-carbon adsorbent is more efficient
than activated carbon in removing salinity ions, and the modified nano-silica adsorbent performs better than
ordinary nano-silica. It was also reported that the highest desalination percentage (28.3%) was achieved at a
salinity of 20 dS/m using the activated nano-carbon adsorbent, and the lowest desalination rate (9.4%) was
associated with activated carbon at a salinity of 1 dS/m and in the absence of heavy metals. These findings can
be effective in improving the application of adsorbents for the treatment of saline water and wastewater
containing heavy metals.

Keywords: Adsorption, Adsorbent remediation, Contaminated wastewater, Desalination, Nanoadsorbent

1- Student of Irrigation and Drainage, Department of Water Sciences and Engineering, Collage of Agriculture and Natural Resource,
Ardakan University, Ardakan, Iran

2- Associate Professor, Department of Water Sciences and Engineering, Collage of Agriculture and Natural Resource, Ardakan
University, Ardakan, Iran

3- Regional Water Company of Yazd, Ministry of Energy, Yazd, Iran

4- Associate Professor of Physical Chemistry, Chemical Engineering Department, Ardakan University, Ardakan, Iran
(*-Corresponding Author Email: ssoltani@ardakan.ac.ir)


mailto:ssoltani@ardakan.ac.ir

