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Abstract: There are different methods to remove contaminants. For this, adsorption process is one of
the most successful methods. Increasing the effectivness is the main purpose of using nano-absorbent.
By reducing the size of the adsorbent particles, the amount of eliminated ions increases. Considering the
importance of environmental protection, control, reduction and elimination of toxic and inorganic pollutants
from water and effluent, this paper aims to demonstrate the effectivness of using bauxite waste, as a cheap
and non-toxic adsorbent, for removing copper and manganese metal contaminants from acid mine drainage
of Sarcheshmeh copper mine.

Keywords: Copper and manganese, Acid mine drainage, Bauxite waste, Adsorption.

INTRODUCTION

After modification and reducing the size of the bauxite waste to nanoscale the characterization of the
nano-adsorbent was first carried out using X-ray diffraction (XRD), X-ray fluorescence (XRF), scanning
electron microscopic (SEM) and infrared (FT-IR) analysis. The results of the XRF analysis indicated that
higher components of absorbent are A1203 (48%) and Fe203 (40%). The result of the XRD analysis showed
that the main phases of absorbent are Diaspor [AIO(OH)] and Hematite [Fe203] minerals. According
to Sherer’s equation, the average particle size of the adsorbent is 56.5 nm. The absorbent SEM image
illustrated that the absorbent has a granular texture and is very tiny particles. Also, the grinding by planetary
ball mill, causes the morphology and dimension of particles will be homogeneous. The FT-IR spectrum
showed that there are four main adsorbent bands on the bauxite nano-absorbent surface, the main bonding
source of OH- and H-O-H free. Then, the effect of the governing parameters on the adsorption process from
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the aqueous phase, including adsorbent dosage and temperature, was investigated. To remove copper and
manganese ions from the acidic effluent of Sarcheshmeh copper mine (containing copper and manganese
dual capacity ions), the effect of adsorbent and temperature in natural pH conditions (3.16) of the solution
was investigated showing that increasing temperature from 10 to 40 °C, the removal efficiency of copper
and manganese ions increases. Finally, the absorption process was examined from the equilibrium and
thermodynamic point of view. The results of the experiments with Langmuir and Freundlich isotherm
model in binary mode have been investigated. Results demonstrated that the adsorption process is followed
by Langmuir isotherm with a correlation coefficient of 0.99 and the adsorption process is spontaneous and
endothermic and follows Langmuir isotherm as well. So, we can say that the adsorption process is physical
and this phenomenon suggests that chemical adsorption is a slowdown step of the reaction rate. Positive and
small entropy values represent a small influence on the interface between the pollutant and the adsorbent.
For more study the readers can refer to the many references [1-4].

CONCLUSIONS

The results showed that bauxite waste has a high potential for removal of toxic metals from wastewater
and its efficiency is 99% for copper and more than 90% for magnesium.
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