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Abstract: The cyanide is a highly toxic compound that is normally found in industrial wastewaters. Due
to its high environmental risks, its removal is of the great importance. The clay minerals are considered to
be good candidates of cyanide removal from the wastewaters. In this paper, the effect of absorbent quantity
and time on the cyanide absorption using smectite clay in a batch system has been studied as well as the
kinetics modeling. The clay sample from Mehrjan area with the dimension of smaller than 53 pm was
used to remove the cyanide from industrial wastewaters that contains cyanide content [S00+£10 ppm]. The
result of the XRF and semi-quantitative XRD analysis showed that the clay mineral used in this study is
sodium montmorillonite with a weight percentage of 76. The effect of parameters such as different contact
time and the clay quantities were investigated by clay absorbent. A 10 times increase in the clay quantity
within the solution results in 38% more reduction of the cyanide content. The maximum absorption (about
80%) was observed at 6 hours of contact time using 2 grams of clay in a 50mm solution. The result of
kinetics modeling showed that process was a pseudo second order adsorption reaction and the isotherms
could be described by the Freundlich equation. Based on the results, several advantages of clays such as
fast preparation procedure, accessibility and availability, and the reasonable price makes them appropriate
replacement for activated carbon for cyanide removal from the industrial wastewaters in the future.

Keywords: Cyanide removal, Sodium montmorillonite, Clay absorption, Environmental hazards reduction.

INTRODUCTION

The cyanides are a group of organic-inorganic compounds that have a CN- and toxic functional group[1].
Different methods such as chemical precipitation, electrochemical, catalytic methods, electrolytic,
biological, photocatalytic, ultrasonic, photolytic, electrophoretic, photolytic, use of magnetic hydroxyapatite
nanoparticles or magnetite III-modified magnetite nanoparticles, calcium and sodium hypochlorite solutions
or the use of eggshell by coagulation and flocculation processes have been used to remove the cyanide from
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the industrial waste waters [2-4]. Although none of the methods has been as successful as those methods in
which absorption are used. There are too many research which showed the successful use of clay minerals
as cyanide absorbent [5-11].

METHODS

In this study, adsorption operations were performed on industrial wastewater from cyanide gold
processing plant containing cyanide with concentration (about 500 10 10 ppm). Powdered clay of Mehrjan
area smaller than 53 pm was used to remove cyanide from this industrial effluent. Elemental analysis of clay
samples used by X-ray fluorescence spectroscopy (XRF) and mineralogical analysis by X-ray diffraction
(XRD) was performed to identify the desired clay properties and the chemistry method was used to quantify
cyanide quantities. Is. XRF data were obtained using the PW 1480 device manufactured by PHILIPS. XRD
results were obtained using the D8-Advance device manufactured by Bruker axs using Diffracplus software.
XRD analysis was performed using a copper tube and its Ka radiation with a wavelength of 1.5418 18.
The type of device was -2.0 and the analysis was performed in the range of 4-40 degrees (1: Bragg angle)
with the steps of 0.02 degrees scrolling and the stopping time of each step was one second. Sample mixing
with effluent was performed using magnetic stirrer. The amount of free cyanide in the effluent solution
was determined by titration using 0.01 N normal silver nitrate and 1% potassium iodide color reagent.
Suspension of residual solid phase in solution after adsorption was performed using a centrifuge at 1500
rpm for 2 minutes.

FINDINGS AND ARGUMENT
The conducted tests showed the following results (Figures 1, 2).

CONCLUSIONS

The main findings of this study are mentioned below.

e  The surface adsorption method is one of the best methods for cyanide removal from effluents. In
this study, the efficiency of using clay minerals of sodium montmorillonite type for removal of cyanide
pollutants was proved.

e  The equilibrium time for cyanide removal was approximately 360 minutes.

e  Based on the rate of adsorption of toxic cyanide ions onto smectite clay adsorbents, it was found
that adsorption increases with decreasing L / S ratio (increasing clay content) as well as with increasing
time.

e  Asthe stirring time increased and the amount of clay powder increased, the adsorption rate increased
by approximately 50%.

e  One of the important points of this study is the effect of solid amount on cyanide adsorption.
The results showed that by reducing the soluble to solid weight ratio (L / S) from 250 to 25 the cyanide
adsorption rate on the investigated clay was reduced by 38%.

e  Optimally, about 80% of the cyanide was absorbed by this type of clay in 50 ml of its solution for
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Figure 1. The Cyanide Absorbance versus Time (hr)
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Figure 2. The Cyanide Absorbance versus versus Soluble Weight Solutions (L/S)

6 h at ambient temperature.

e  The results of adsorption kinetics showed that the adsorption of cyanide contaminants using clay
adsorbent follows the pseudo-quadratic model.

e  Isotherm analysis showed that the data obtained are most consistent with the Freundlich adsorption
isotherm.
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