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Abstract:

Angouran lead and zinc mine located on northwest Iran, is the largest lead and zinc mine in the
Middle East. The aim of this study is to evaluate concentration, geochemistry and mineralogy of
aerosols in the mine area and beyond, to assess the health risk of aerosol particles and to study the
hydro-chemical properties of precipitation samples in the study area. For this purpose, 36 aerosol
samples were taken from the study area during one year (2014 -2015) in different seasons using
standard methods. In addition, 15 samples of snow and rain were collected from the study area in
order to study the Hydrogeochemical features of precipitation samples. According the results, the
average concentration of total aerosol particles was the lowest (mean = 11.9 (ug/m?)) upstream the
mine (contrary to the prevailing wind direction), while, in the mining area was more than other
areas (mean = 209.2 (ug/m®)). The exposure of people in sites upstream the mining area (contrary
to the prevailing wind direction) for both particulate matter PM1o (mean = 290.4 (ug-h/m?)) and
PM_s (mean = 1586.6 (ug-h/mq)) is less than mine area with PM1o (mean = 6313.0 (ug-h/m?)) and
PM_s (mean = 2857.7 (ug-h/mq)), and downstream with PM1o (mean = 3210.0 (ug-h/m?)) and
PM2s (mean = 3216.8 (ug-h/m?)). The highest level of people exposure to the PM1o and PMz.s was
reported in the mine area and the areas downstream the mine (in the prevailing wind direction),
respectively. Based on the air quality index, the air upstream the mine is clean, while, it is very
unhealthy in mining areas and is unhealthy for sensitive groups downstream the mine. Based on
the results of SEM and EDX, the dominant mineralogical composition of aerosol particles in the
Angouran mine areas falls in the three mineral phases, carbonate, silicate and sulfide which
matches the mineralogy of Angouran the ore deposit. Concentrations of potentially toxic elements
in the aerosol samples taken from the mine areas are higher than samples taken from outside the
mine area which represent the impact of mining activities on increased concentrations of
potentially toxic elements in the air of the region. Compared to the international standards, the
average concentration of cadmium in the area atmosphere (0.05 micrograms per cubic meter) is
more than the standard. Regarding the enrichment factor more than 10 for most of the study
samples, potentially toxic elements origin is anthropogenic (mining). Health risk assessments for
potentially toxic elements in aerosols of the area shows that cadmium intake through ingestion
route is risky for both children and adults. Hydro-chemical study of the rainfall samples reveals
that the pH of precipitation samples is in the neutral range and possibly is influenced by dissolution

of carbonate aerosols and existence of aluminum silicates. The type of precipitation samples is



sulfate and their facies is Ca and Na+K interface which indicates the aerosols dissolution effect on
the ionic composition of precipitation samples. The concentration of dissolved arsenic in study
samples is higher than mean concentration of the element in the uncontaminated precipitation

samples and it increases with pH and rainfall volume.

Key words: Mine, Angouran, Aerosol, Dry deposition, Wet deposition, Potentially toxic elements.
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