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Abstract

Atmospheric wet depositions have distinbaracteristics in terms of associated pollutypes and
influential parameters. This paper discusses theamtration of some heavy metals (Pb, Cd and Nsglacted
urban areas for wet depositions. Wet depositionpsesn which are represented as rainwater collefrtad
October 2013 through April 2014. The results inthdathat industrial area exhibits the higher mean
concentrations of Cd, Ni and Pb. Overall resultplinthat important anthropogenic sources are likby most

sources of heavy metals in this region.
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Introduction

Atmospheric deposition may be especially importemnt source of pollutants to rainwater in urbaasre
because significant quantities of heavy metals athdr pollutants are emitted into the atmospheily §s2],
and the ultimate fate of the heavy metals in paldicis unknown.

Heavy metal were play important roles in humanithe&Vhile some trace elements including copper,
selenium, zinc, etc., are necessary for life, sofmem like arsenic, and lead are hazardous far [&a,5].
The determination of the levels of heavy metalgha different environmental samples, including ratu
waters, geological and biological samples, dusiis,ssediments, etc. [6,7,8]. It is continuousbBrformed by
researchers, in order to monitor heavy metal poluin the environment. People have their mostoseri
exposures to heavy metals in the environment bgliné airborne particles, ingesting heavy metaésalved in

food and in water and from contaminated dust, sedtpand soil, etc. [9,10,11,12].
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Heavy metals are emitted into the atmosphere duedigstrial, motor transport and volcanic acti\stie
soil erosion, forest fires, evaporation, etc. [13].

Most of heavy metals are soluble in water, thuy ttan migrate in ecosystems by water pathways. Even
small amounts and low concentrations of heavy matah damage ecosystems and are dangerous for human
health [14,15]. Therefore, it is important to knolee amount and trends of deposit toxic compoundshen
Earth’s surface.

This present study aimed to assess some heavy cogizdntrations in the atmospheric wet deposition i
the selected urban areas within Baghdad city.

Materials and Methods

Study Area

Baghdad is the capital of the Irag, as well asdbgrminous Baghdad Province. The population of
Baghdad, as of 2011, is approximately 7,216,04imgait the largest city in Iraq. The city includd&7
sectors. Located along the Tigris River, which diéd into two main parts: the eastern side (Rusafd)the
western side (Karkh). The area is characterizedrny to semiarid climate with dry, hot summers add

winters; the mean annual rainfall is about 151.8 (Rigurel).
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Fig. 1: Map of Rusafa and Karkh Sides of Baghdad City & Ir

Sampling and Analysis

The examination for three some metatdr@ium (Cd), Nickel (Ni) and Lead (Pb), coveredethtypes
of urban areas (Residential, Commercial and Indilsireas) in Rusafa and Karkh Sides within Baghclgd
Wet deposition samples, which are representediawater collected from October 2013 through Apii12.
After the collection, samples were digested anédrdeihed heavy metals Cd, Ni, and Pb by Atomic Apson
Spectrophotometer (AA-6300) according to Standaethods [16].
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Results and Discussion

Descriptive statistics of heavy metal @amtrations in the urban areas are summarizedahbl€Tl).
The concentrations of Cd varied from 0.0009-0.04Lmwith a higher mean value (0.0223 mg/L)
observed in the industrial area. @dreleased as a combustion product in the accuamalaf motor

vehicles or in carburetors [17,18].

Table 1: Descriptive statistics of HM concentrations in Besidential, Commercial and industrial areas

Residential area Minimum Maximum Mean Std. Deviation
Cd, mg/L 0.01 0.02 0.0146 10.005
Ni, mg/L 0.03 0.12 0.0744 +0.029
Pb, mg/L 0.07 0.25 0.1904 1+0.042
Commercial area Minimum Maximum Mean Std. Deviation
Cd, mg/L 0.0009 0.044 0.0179 10.015
Ni, mg/L 0.04 0.18 0.0899 10.044
Pb, mg/L 0.13 0.29 0.1970 +0.059
Industrial area Minimum Maximum Mean Std. Deviation
Cd, mg/L 0.0033 0.04 0.0223 1+0.010
Ni, mg/L 0.01 0.17 0.0981 10.057
Pb, mg/L 0.12 0.27 0.2135 +0.043

The Ni concentration varied from 0.018rfg/L with a higher mean value (0.0981 mg/L) oledr
in the industrial area. Ni pollution on a local lecis caused by emissions from vehicle enginesusatNi
gasoline and by the abrasion and corrosion of dhfrehicle parts [19].

The Pb concentration varied from 0.0R0®)/L with a higher mean value (0.2135 mg/L) obedr
in the industrial area. Pb pollution comes from bastion of gasoline that contains tetraethyl lesdra
anti-knock agent [20].

In order to evaluate the degree of contaminatiafiufon load index (PLI) for each area was

calculated as indicated by Tomilson et[aL].

Pollution load index = (CF1 x CF2 x..... x CEff)  .........cccocvnnne. (1)

Where, n is the number of metals and CF is theacomiation factor.
The contamination can be calculated fr@amtamination factor (CF) = metal concentration in
rainwater/Background values of the metal (riversnta@ning system and general water from pollution)

[22]. The PLI value >1 is polluted whereas PLI vkl indicates no pollution [23].
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Table (2) were showed that the calculated of Pligher than 1 in the all study areas with extent
contamination being more in the industrial aretentiing attributed principally to the anthropogenic
activities.

Table 2: Calculated PLI of the heavy metals in the seleare@ds

Residential area Commercial area Industrial area
2.03 2.33 2.65

Conclusions

» The concentrations of Cadmium (Cd) have been aehigiean value (0.0223 mg/L) observed in the
industrial area.

» The Nickel (Ni) concentrations have been a higheamvalue (0.0981 mg/L) observed in the industrial

area.

* The Lead (Pb) concentrations have been a highen wedae (0.2135 mg/L) observed in the industrial

area.

» Pollution load index (PLI) is higher than 1 in thk study areas with extent contamination beingemor

in the industrial area.
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