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Safaa A. Al-Kinani  Amer A. Mohammed  Ali H. Falih Hind W. Mustafa
Scientific Research Commission / Center for Research and Technology of Environment, Water and
Renewable Energy. Irag/ Baghdad
Email: safaa.a.abdulhussein@src.edu.iq

Abstract

The study aimed to measure the chemical properties of rain in some industrial areas and the extent
to which it is affected by air pollution resulting from nearby industrial facilities and the possibility of
its transformation into acid rain and its impact on characterizing the isotopic composition of rain and
showing the effect of spatial variation by comparing it with other samples from areas far from the
direct influence of these industrial facilities. Rainfall samples were collected in Baghdad (civilian and
industrial areas) for the period from (11/1/2023) to (5/1/2024). The results indicated that the pH
levels were within the acidic range, while it approached the acidic range (pH<5) in some areas
(Zafaraniya and Nahrawan). The lowest pH value was (4.9) in the Zaafaraniya, while the highest
value was (7.5) in the center of Baghdad. An increase in emissions of sulfate and nitrate ions
concentrations was observed in the areas close to the Daura refinery, where (82.88 ppm) for sulfate
and (7.75 ppm) for nitrate were recorded. The results of the study did not show an increase in the
concentrations of heavy elements (lead and cadmium) in all the studied sites. It was noteworthy that
the highest value of lead concentration was in the city center. The samples of the study area were
consistent in the isotopic behavior with the local rainfall line of Irag, except for some samples that
showed anomalies in this behavior due to the low rainfall of these samples.
Keywords: acid rain, air pollution, isotopic composition, waterline.
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Al ) A B jUaaY) slaa il (BB0) 5 (PH) Bkl HUAH cllia gad @il (2) J g

. Sta:;ard H Stgnglard Repjr?able "o St_an_dard
CODE site DATE Deviation DeV|at|.on Value Dewatl_on
(permil) (permil) (permil) (permil)
Al A8y S e 9/11/2023 7.3 0.53 -0.33 0.06
A2 A8y S e 12/13/2023 3.04 0.11 -2.39 0.15
A3 8y S ja 1/28/2024 -16.19 1.55 -3.1 0.25
A4 A8y S e 211412024 22.49 0.83 3.58 0.18
A5 8y S ja 3/15/2024 -6.06 1.78 2.3 0.26
A6 A8y S e 4/17/2024
Bl | kil gigana | 11/9/2023 8.52 0.2 -0.65 0.13
B2 | kil gigana | 12/13/2023 -2.81 0.34 -2.74 0.11
B3 | kil g pana | 12/27/2023 12.29 1.77 -0.96 0.17
B4 | (hdill 550 para 2/1/2024 -18.85 0.76 -4.64 0.26
B5S | hiill s g pana | 2/14/2024 18.92 0.95 4.23 0.12
B6 | hiilld g pana | 3/19/2024 21.03 1 0.33 0.17
C1 893 slaingS .a 11/9/2023 7.77 1.84 -0.64 0.26
C2 Basd sligS 12/13/2023
C3 893 slaingS .a 12/27/2023 9.15 0.59 -1.22 0.06
C4 8099 sligS 2/1/2024 -25.1 1.74 -6.38 0.13
C5 893 slingS .a 2/14/2024 -3.37 0.17 -1.38 0.13
C6 Busd sligS 3/19/2024 5.81 0.98 -1.36 0.11
Cc7 394 slangsS o 4/17/2024
D1 Al i 30 11/9/2023 55 0.73 -2.98 0.08
D2 Al i 30 2/1/2024
D3 Al i 30 2/5/2024 -11.97 0.83 -2.75 0.1
D4 Al i 30 2/14/2024 23.3 0.67 3.79 0.1
D5 Al i 30 4/17/2024
El Ol o 12/27/2023 13.1 0.39 -0.67 0.11
E2 Ol o 1/27/2024 10.65 0.67 0.74 0.13
E3 O ol 3/19/2024 22.6 1.38 1.79 0.19
E4 Ol 4/17/2024
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