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The study of relation between aerosols and quality of rain water
over Tehran during 2012-2013 years
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Abstract
Background and Objective: Precipitation is one of the most efficient mechanisms for washing the

atmospheric pollutants, specifically particulate ones out.The study chemistry of rain water was shown
pollutions in atmosphere.

Method: Accordingly, to do that 16 rainwater samples from two Mehrabad and Aghdasieh synoptic
stations collected during the autumn and winter of 2012 and spring of 2013 (the city rainy seasons).
Concentrations of major inorganic ions
(NHF, Mg?*,8057,NO;, NO; ,Na*, Ca®* HCO;,F~,Cl7,Br~,K¥) and pH in bulk precipitation
samples collected in the Tehran city of L.R. of Iran were analyzed. In this article, Enrichment Factors,
Correlation Analysis and Principal Component Analysis had been used in order to identify the sources
of ions found in sampled rain waters.

Findings: Results show that concentrations of the found substances were higher over the Mehrabad
station. The mean concentration of ions indicated that, HCO;, SO~ and NO3 were the main anions,
while Ca®** Na® NH; and Mg®* were the main cations. SOZ~ anion had important role in acidity
of the rain water. The Bicarbonate anion had the highest concentration, among all other ions, over both
stations and plays an important role in reduction of the acidity of the rain water. Study upon the
potential sources of the ions over Tehran by means of Correlation Analysis, Enrichment Factor and
Principle Component Analysis indicate that existence of Qom salt lake and desert in the south of the
city were the main source of the Ca®*, Mg, K¥ and Na™. There are anthropogenic sources
for S07,NO;, NO; ,F~,Br~ ion's. The other ions HCO; and NH; were from anthropogenic and
dust origin.

Discussion and Conclusion: The pollutants in rainwater over Tehran were derived from long range
and local (industry and traffic) sources.

Keywords: Aerosol, Chemistry of precipitation, Scavenging, Source Identitification, Tehran city.
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Table 1- the mean concentration of different ions and pH that were found in sampled rain waters in Aghdasieh
station by Esmail Sari in Tehran for 1991 and 1997 (ppm).
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Figure 1- The Location of Tehran city, Mehrabad and Aghdasieh synoptic stations of I.R of Iran Meteorological

Organization.
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Table 2- Mean, standard deviation, Min and Max of the ions' concentrations and pH in precipitation samples
collected in (a) Mehrabad and (b) Aghdasieh stations.
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Table 3. Enrichment factors relative to soil for rainwater constituents in Tehran (Agdasieh&Mehrabad).
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Table 4- Varimax-rotated factor matrix of rainwater samples in Tehran (a) Aghdasieh station (b) Mehrabad
station.
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Table 5- Sources contribution to different ionic constituents identified in rainwater samples over Tehran, (a)
Aghdasieh and (b) Mehrabad stations.
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Table 6-The contribution results of sulfate and nitrate for acidification of precipitation in two stations (Mehrabad
and Aghdasieh).
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Figure 2- Average Neutralization factors ofCa®*, NHy, K*and Mg** in Tehran (Agd. and Meh.).
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