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Abstract

The global level of environmental pollution of heavy metals has been alarmingly rising due to
rapid industrial progress, especially in developing countries. The consequence of this is the
contamination of the food chain and the spread of fatal diseases associated with these metals.
This research wascarried out with the aim of investigating the removal of heavy metals of copper
and zinc from Sarcheshmeh acid copper mine drainage, using mineral absorbents of vermiculite
and kaolinite.

In this experimental study, factors affecting the removal of copper and zinc metals from acid
copper mine drainage, including temperature, adsorption concentration, contact time, particle
size and pH were investigated. Experiments were carried out under optimal conditions from
Sarcheshmeh acid copper mine drainage using vermiculite and kaolinite. The experiments were
performed using techniques set forth in the Standard Methods for the Examination of Water and
Wastewater (Y)st Edition). Optimum conditions for removal of Cu + Y were achieved by
application of vermiculite adsorbent at pH ©, particle size *,°-+,A mm, temperature Y° ° C,
adsorbent concentration of Y¢ g / 1 and contact time of )+ + minutes. The optimum absorption
efficiency for the synthetic and real samples were Y7 and AYZ, respectively. Optimum
conditions for Zn + Y removal were obtained by using Vermiculite adsorbent at pH ©, particle
size *,°-+,A mm, temperature Y° ° C, adsorption concentration of Y¢ g /1 and contact time of
)+« minutes, and optimum absorption efficiency for the synthetic and real samples were A°7 and
V17, respectively. Optimum conditions for the removal of Cu + Y were obtained by using
kaolinite at pH ©, particle size of *,°-+,A mm, temperature ¥° ° C, adsorbent concentration of Y £
g /1 and contact time of )+ + minutes. The optimum adsorption efficiency for the synthetic and
real samples was AYZ and 1°% respectively. Optimum adsorption conditions of Zn + Y were
determined using Kaolinite at pH ©, particle size of *,°-+,A mm, temperature ¥° ° C, adsorbent
concentration of Y¢ g /1and contact time of ) Y+ minutes, and optimum adsorption efficiency for
the synthetic and real samples were AY7Z and ©17, respectively. solotion pH and in the next step,
adsorbent concentration played a significant role in the process of ion adsorption of copper and
zinc metals from the synthetic and the real sample. At pH = ¢ and above, the adsorption
efficiency rises as the H ™ ion decreases and, consequently, decreases the competition of these
ions with cations to occupy vacant free adsorption sites. The high concentration of adsorbents
due to the increase in the number of adsorption sites and the increase of the pH of the solution
greatly increases the efficiency of the adsorption process. Due to the fact that the adsorption is
carried out uniformly on a monolayer surface, the adsorption process is followed by the
Langmuir isotherm.

Conclusion: Vermiculite and kaolinite are able to effectively remove copper and zinc metals
from the acid copper mine drainage. Vermiculite is able to remove copper ion from the real
sample of acid copper mine drainage with higher efficiency.

Keywords: Heavy metals; Acid mine drainage; Vermiculite; Kaolinite.
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