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Abstract

Zinc (Zn) is one of the micronutrients that is toxic in high concentrations. One of the best ways for
removing heavy metals (HMs) from water and waste water is the adsorption of HMs by using different
adsorbents. The main component of Gel-E-Sarshour (GES) is expandable minerals. Therefore it can be used
for removal of HMs such as Zn from surface water. A trial with different concentrations of Zn in the absence
or the presence of humic acid (HA) was conducted to study the competitive and non-competitive retention
characteristics of Zn onto GES. The Freundlich model (R2=0.98-0/99 and SE= 0.04-0.07), followed by
Langmuir (R2=0.85-0.90 and SE= 0.002-0.006) and Redlich-Peterson (R2=0.98-0.99 and SE= 0.10-0.17)
models the best fitted to Competitive and non-competitive zinc adsorption data onto GES in presence and
absence of copper (Cu) and HA. The fit of two surfaces Langmuir was more desirable as compared to
conventional form of the Langmuir to Zn adsorption data. In all treatments, the equation constant regarding to
bonding energy of the first adsorption site (KL') was several times greater than bonding energy of the second
adsorption site (KL"), while, adsorption maxima for the second site (b") were higher than that of the first site
(b"). This means that although, the first site had a much greater tendency for Zn adsorption, it was rapidly
saturated with Zn. The amount of Zn adsorption capacity in non-competitive state were 7.69, 73.6, and 100.9
percent more than in the presence of HA and Cu alone and together, respectively. The presence of HA and Cu
as a competitor reduced 7.14 and 42.14 percent Zn adsorption capacity of GES, respectively. Since, GES has
a low price, being natural and abundant in Iran and due to its high adsorption capacity for the removal of Zn,
application of this substance is promising for the removal of HMs.

Keywords: Adsorption isotherms, Cu, Gel-E-Sarshour, Humic acid, Zn
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