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Abstract

The disposal of municipal solid waste (MSW) is one of the most serious and controversial
urban issues in Quchan city. In the city the combined MSW from residents, businesses, hospitals,
clinics and institutions exceeded 60 tons per day. This figure represents about 0.500 kg of waste
per person per day. The trends of Population growth and overconsumption indicate an alarming
rate of increase in less than a generation. Likewise dispersal of MSW in 3 km from landfill may
pose a threat to humans and the environment. Moreover, inappropriate lithology of bedrock
(conglomerate with interlayers of siltstone and sandstone plus old traces) and the vicinity to
ground waters (30-40 m from land surface) are other problems. The results of analysis from
landfill soils showed different types of pollutants and heavy metals such as Hg, Ni, Cd and As.
As the amount of Hg and Ni (16 and 57 ppm respectively) is higher than standard in the present
landfill and inappropriate landfill site, the site characterization is essential for disposal of MSW
in Quchan city.

In this study, candidate sites for an appropriate landfill area in the vicinity of Quchan city are
determined by using the integration of GIS and MCDA (multicriteria decision analysis) and
Expert Choice (11) software. For this purpose, 13 input map layers including topography,
settlements, roads, soil, fault, slope, geology, land use, river, wind, ground waters, floodplains
and surface waters are prepared and two different MCDA methods (simple additive weighting
and analytical hierarchy process) are implemented to a GIS system. Well agreements of
candidate site with the selected criteria are obtained during field checks but additional
parameters need to be included in the model which have not been thought before the field work.
After analyzing the data, a new site in southewestern of Quchan (9 km from the city) has been
found with special characters such as appropriate lithology (dacitic tuff and quartz latite) and far
away from surface and ground waters.

Due to contamination of the landfill with heavy metals (e.g. Hg and Ni) and the mobility and
toxicity of mercury and its compounds in the environment, it seems that the removal of them is
essential for pollution prevention in the area. The clay minerals’ properties, high surface areas,
high cation exchange capacity and swelling property make clays (such as bentonite) favourable
materials to be used as sorbents in pollution prevention and environmental remediation. Their
potentials have been tremendously increased by ion-exchange of organo cations with
interlamellar exchangeable metal cations. Pillared clays have high cation exchange capacity that
enhances their potential to remove cationic contaminants from the environment. The potential
adsorption of Hg from the environment onto a mixture of modified pillared clay and organoclay
was investigated using AAS, XRF and FTIR methods. The data reveal that sorption processes at
the mineral/water interface typically control the mobility of Hg and its compounds. This study
showed that the optimum temperature for removal of Hg was 45 C for 40 minutes at neutral pH
but the optimum conditions for removal of Ni were room temperature at basic pH. The highest
adsorption efficiency (for Ni 20% and for Hg 98%) was obtained for a mixture of modified
organobentonite and pillared clay composites.
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