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ABSTRACT

Introduction. Globally, pollution is an issue impacting on the health of mankind. An individual’s health connected to hygiene of their living environment, as a result
of the rapid growth of industries, the pollution happens when the balance between the structures and functions of an environment are disrupted by changes in the
components of it.

This study aimed to measure the concentration of some air pollutants (nitrogen oxide, sulfur dioxide and ozone) in fuel stations located in Al- Nassiriyia city.
Materials and methods. The samples were collected from four stations. The results of current study were compared with the seasonal air pollutant levels at fuel
stations. Analysis of air pollutants (NO;, SO, Os) was conducted by using a multi-gas analyzer.

Results. A rise in nitrogen oxide and sulphur oxide concentration (0.013, 0,007 ppm, correspondingly was registered in winter at sites S1 and S2. The highest ozone
concentration was recorded in the autumn season (0.133 ppm) in S3, while the lowest concentration — in the winter (0.057 ppm) in the same station.

Limitations. Small sample size and short time of study are the two major issues. The other are government agreement.

Conclusions. In winter air pollutants were higher than in autumn due to weather changes such as lower temperatures and high humidity, vehicle emissions, car exhausts,
and high traffic. Concentrations of NO,, SO; and Os were greater in fuel stations compared to the control station due to their distance from pollution sources.
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UccnepoBaHue ypoOBHS 3arpsisHEHMS BO3yXd HA GBTO3ANPUBOYHbIX
cTaHumax B ropoae Anb-Hacupus B Pecny6nuke Upak
Yuusepcuret Tu-Kap, Tu-Kap, Hacupus, 64001, Pecny6bamka Mpak

PE3IOME

Beedenue. B enobanrvhom macuimabe 3azpsasHeHue 16asemcs npooaemoil, 6ausruwel Ha 300po8ve uea08euecmad. 300posue en08eKa C8A3aHo ¢ cueueHoll cpedsl
€20 NPOACUBAHUSL, 8 pe3yabmame ObiCMPo20 POCMA NPOMbIUACHHOCMU NPOUCXO0UM 3a2pS3HeHUe, HaPYWaemcs 6ananc Mexcdy usMeHeHUus MU CmpyKmypol KOM-
NOHEHMO08 U QYHKUUAMU CDeObl.

Ileas uccaedosanus — uzmeperue KOHUEHMPAYUU HEKOMOPLIX 3azpszHumeneii 030yxa (okcuda azoma, OUOKCUAA cepbl U 030HA) HA 3aNPABOYHBIX CIMAHUUSIX,
PACnoN0JCeHHbIX 8 20pode Anb- Hacupus.

Mamepuaavt u memodst. O6pazusi Oviau codparsl Ha Yemvipéx cmanyusx. Pezyrsmamor mexyueeo uccaedoganus 0biaU CONOCMABACHDL C CE30HHbIMU YDOGHAMU
3A2PA3HAIOUUX BeUlecms 6 8030yXe HA 3aNPasoyHbIX CManyusx. Anaiu3s 3aepaznaouwux eeujecme 6 603dyxe (NO,, SO, Os) Obia npogedéH ¢ ucnonb3o08anuem
MH0202a308020 AHAAU3AMOPA.

Pesyabmamot. Tlosviuenue konyenmpayuu okcuda azoma u okcuoa cepol (0,013, 0,007 ppm coomeemcmeerHo) 3umoii 3agukcuposano na naoujadxax S1 u S2.
Camas gbicokas KoHyueHmpayus 030Ha 6vina 3agukcuposara ocervio (0,133 ppm) na S3, a camas nuzkas konyenmpayus — 3umoii (0,057 ppm) Ha moil sice cmanyuu.
Ocepanuuenus uccaedosanusi. Heboavuioii pazmep 6bl00pKu U KOpOmMKoe 8pemMs UccAe008aHUs ABAAIOMCS 08YMS OCHOBHbIMU npobaemamu. Jpyeue — npagumens-
CcmeeHHoe cozaauienue.

Saxatouenue. 3umoiil 3aepAHAIOUUX 8euecme 6 6030yxe Obl10 OoabULe, YeM 0CeHbIO, U3-3a U3MEHeHUl N0200bl, MAKUX Kak 0onee HU3KUe MmeMnepamypbl
U 8bICOKASL BAANCHOCMb, 8bI0POCHI MPAHCHOPMHBIX CPEOCM8, BbIXAONHbIE 2a3bl A8MOMOOUNel U uHmeHcusHoe deudxcenue. Konyenmpayuu NO;, SO, u O;
Ha 3anpagovHbIX CMAHYUSX ObLAU BblUie, YeM HA KOHMPOAbHOU CMAHYUU, U3-3a UX YOANEHHOCU OM UCIOYHUKO8 3A2PS3HEHUSI.

Karouesnte caoea: 3azpsasusrouiue geujecmea 6 6030yxe; 3anpagounvie cmanyuu; Tu-Kap; ceabckas mecmuocms,; 030H; OKCUO a3oma, 0Kcuo cepbl

Cobatodenue smuneckux cmanoapmog. Imo uccaedosanie 6110 0000peH0 KOMUMEMOM No OUOMEeOUUUHCKOU ImuKe K0A1e0ca HaAYKU Gakysvmema 6uosoeuu
Yuueepcumema Tu-Kap (3/11/18500m 27.12.2023 2. u 3/11/1849 om 27.12.2023 2.).
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Introduction

Pollution has become a global issue due to its significant
impact on the health of the human body [1]. An individual’s
health is interconnected with the safety and hygiene of their
living environment, as a person grows increasingly susceptible
to its risks through his surrounding environment [2, 3]. Rapid
industrial growth, particularly in sectors relying on hydrocarbons
and trace elements, hasbecome asignificant trend [4, 5]. Pollution
occurs when the balance between the structure and function of
an environment is disrupted due to a change in the components
of that environment [6, 7]. An environment can be considered
‘polluted’ if it contains harmful substances. Although pollution
can take many forms, the three most common categories are
air, water, and soil [8]. The main reason for focusing on air
pollution is the size and severity of its effects on human health.
The human is becoming more aware of the problems caused by
air pollutants every day [9]. Air pollution is the introduction of
biological substances or chemicals into the atmosphere [10, 11].
These substances harm humans or other organisms, including
plants [12, 13].

Exposure to air pollutants causes many diseases, including
allergies’, respiratory diseases, lung disorders, asthma, heart
diseases, cough, bacterial and viral infections [12, 14]. Many
developing countries have experienced the problem of air
pollution, and Iraq is one of them [15, 16]. The main sources of
air pollutants in Iraq are fuel stations, power plants and vehicles,
and vehicle exhausts [17, 18]. Natural gas and oil burning are also
sources of air pollutants [19]. This study aims to quantify the levels
of air pollutants (NO,, SO,, Os) in fuel stations in AL-Nasiriyah
City also assesses the dispersion of air pollutants around the city
and compares it to local and international levels.

Materials and methods

Study area. Four sampling locations were employed in this
research (S1, S2, S3, and S4), with three sites situated along a
major, heavily trafficked thoroughfare within the central urban
area of Thi-Qar province, specifically at the Thi-Qar, Al-Noor,
and Al-Raya fuel stations, while the fourth site was positioned
remotely, far away from the city centre.

Criteria. This study included oil stations located within the
administrative boundaries of Thi-Qar Province that experience

Table 1 / Ta6auua 1
Concentration limits for atmospheric air of gaseous pollutants in Iraq

IIpenenbl KOHIEHTPAMH FA3000pa3HBIX 3arpsi3HUTEEi aTMOC(hEPHOro
Bo3nyxa B lpake

Air quality limits M Ivsi
Air Intermittent Tpene kavecTsa easuremtehntdana lysis
Pollutants exposure BO3IyXa metho
3arpasuuresn| IIpepbisucroe /m? in ppm aHaﬂ%ﬁi‘éﬁKom
i m
BO3IyXa BO3JIEIiCTBHE ltlll%l'/Mz MILTHOHHEI J3vepennsi
J0JTH
O; 1 hour / u 211 0.1 UV Absorption
Ozone 8hours/u 127 006  YP-abcopbuns
Osou 24 hours /4 - —
1 year / ron - -
SO, 1 hour /4 422 0.15 UV Fluorescents
Sulfur 8 hours / u _ _ YO-dyopecueHINs
oxide (IV)
Oxenn 24 hours / u 169 0.06
cepsl (IV) | year / ron 56 0.02
NO; 1 hour /4 200 0.1 Chemiluminescence's
Nitrogen 8 hours /u _ _ Xemu-
oxide (IV) JIIOMNHECUCHI VA
Oxenz 24 hours /4 100 0.05
asora (IV) year / rox 40 0.02

OpurvHanbHas cratbst

consistently high daily vehicular traffic, while excluding gas
stations situated outside these boundaries or in remote and low-
traffic areas, such as highways.

Measuring points location:

1. Station 1 (Thi-Qar station) is located approximately to
east of the city, on high way road with passage of high number
of vehicles and presence of trucks and all type of cars that across
through this road.

2. Station 2 (AL-Noor Station) is located in the western part
of northern Nasiriyah at the entrance to Sadr City.

3. Station 3 (Al-Rayat Station) — south of the city, located
on the subway at the intersection of two important main streets.

4. Station 4 (control station) remote rural areas far from
sources of pollution and urban congestion [(Al-Bu Alyan,
Al-Shuwailat, Al-Ammar) is considered control stations because
they are rural areas and far from sources of pollution].

Analysis of some air pollutants. Air pollutant concentrations
were analyzed using a Thermo Scientific NMA-260 analyzer
(USA), which features a measurement range spanning from
0—50 parts per billion (ppb) to 0—100 parts per million (ppm),
with a detection limit of <0.4 ppb.Three gases were measured
(NO,, SO,, 03), and the level of each gas was measured three times
for each of the three stations for two seasons (Autumn and Winter).

The Limits for atmospheric air, in Iraq is presented in Table 1.

Weather parameters. Autumn was characterized by temperatures
ranging from 30.1 to 33.3 °C and a concurrent level of humidity,
in contrast, winter exhibited a lower monthly average temperature
of 19 °C coupled with an increase in humidity reaching 59.2 g/m>.

Table 2 / Ta6nuua 2
NO; concentrations in oil station according to season

Konuenrpauuu okcuna a3ora (IV) Ha 3anpaBovYHbIX CTAHIMSAX
10 BpeMeHH roaa

NO,
Stations Mean £ SD, ppm
cpemee * cpeanee KBAAPATHIECKOE OTKIOHEHHE, p
CTaHI[P[S[ MHUJUTHOHHBIE 10T
Autumn / Ocenb ‘ Winter / 3uma

S1 0.0056* £ 0.0001 0.013*£0.001 <0.001
S2 0.0055* =+ 0.0002 0.0112 £ 0.000 <0.001
S3 0.0035° % 0.0005 0.011* £ 0.001 0.007
S4 (control /  0.0021 £ 0.0013 0.005° £ 0.001 <0.001
KOHTPOJIb)

p <0.001 <0.001 —

LSD 0.0004 0.003 —

Note: Here and in Tables 3, 4: The fourth station is a control station,
which is a remote agricultural area far from the city and there are no
industrial factories or gas stations near it; similar small letters above
the means indicate the non-significant differences, while different
letters indicate the significant differences; the LSD (Least Significant
Difference) value is used for determining the significant differences
between means in the ANOVA test, where we subtract any two means
from the table and compare the result of the subtraction with the LSD
value. If the value of the subtraction is equal to or higher than the LSD
value, it indicates a significant difference, while if it is less, it indicates
that there is non-significant difference.

IIpumeuvanwue. 3aech u B Tao. 3, 4: S4 — KOHTpOJIbHASI CTAHLIUS,
pacroJjiokeHHast Ha OTIAJIEHUU B CEJIbCKOW MECTHOCTH, BIIAJIU OT IO-
pona, 6e3 MPOMBILLIEHHBIX MPEANPUATUI WIK 3alPaBOYHbIX CTaH-
LMt mobamsocTul ot He€. OnUMHAKOBbIE MeJKUe OYKBbI Hall CpeIHU-
MU 3HAUEHUSMM YKa3bIBaIOT HA HE3HAYMMBbIE Pa3Inyusi, B TO BpeMsi
KakK pa3Hble OYKBbI YKa3bIBalOT Ha 3HAUYMMbIE Pa3IU4usl; 3HAUCHUE
LSD (MuHuManbHasi 3Haunmas pasauia (M3P) ucnonb3yercst mis
onpenesIeHUsT 3HAYMMBIX PAa3IMUUil MEXIY CPEIHUMU 3HAYCHUSIMUA
B Tecte ANOVA, Korga pazHulia MexXay JIOObBIMU ABYMSI CPEIHUMU
3HAYeHUSIMU B Tabuile cpaBHuBaeTcs ¢ M3P. Eciu pasHuia paBHa
wiu 6osbire M3P, Takoe OTIMYKMe CYUTAETCsI CYIIECTBEHHBIM, €CIIU
OHa MEHbIIIE, 3TO YKa3bIBAET HAa HE3HAUYMMYIO Pa3HMUILY.
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Table 3 / Ta6nuua 3
Ozone concentrations in oil station according to season
Konuempauvm 030HA HA 3aNPABOYHLIX CTAHIHUAX IO BPEMEHHA roaa

0;
Stations Mean £ SD, ppm
cpeaHee T cpeaHee KBapaTHYECKOe OTKIOHEHHE, P
CTaHH“ﬂ MWLIHOHHBIE 1011
Autumn / Ocenb ‘ Winter / 3uma

S1 0.122* + 0.003 0.066* = 0.000 0.026
S2 0.114* + 0.009 0.064° + 0.000 0.001
S3 0.1332+0.015 0.057¢+ 0.003 0.001
S4 control 0.067°+ 0.014 0.008¢ £ 0.0011 <0.001

D <0.001 0.002 -

LSD 0.08 0.003 —

Table 4 / Tabnuua 4
SO, concentrations in oil station according to season

Konuenrpamuu okeuna cepbl (IV) Ha 3anpaBoYHbIX CTAHIMAX
10 BpeMeHH roaa

SO,
Stations Mean £ SD, ppm
cpeqHee * cpeIHee KBAAPATHYECKOE OTKIOHEHHE, p
CTaHH“ﬂ MWLIMOHHBIE 1011
Autumn / Ocenb ‘ Winter / 3uma

S1 0.0038 + 0.0002 0.0065" + 0.000 <0.001
S2 0.0036 + 0.0003 0.0063° + 0.000 <0.001
S3 0.0039 + 0.0006 0.00772 £+ 0.000 0.003
S4 control 0.0036 + 0.0002 0.0062° + 0.000 <0.001

p 0.567 <0.001 —

LSD Non-sig 0.003 —

Statistical Analysis. The data of the current study was statistically
analysis by using the soft statistic program SPSS version 26,
based on the use of One-way ANOVA, LSD (Least Significant
Difference) for mean variation, independent sample 7-test for mean
variation, paired sample r-test and %2 (chi-square) for independent
and person coefficient for correlation at p-value <0.05.

Results

Concentrations of Nitrogen Oxide in Fuel Stations. The present
study observed a substantial increase in all oil stations during winter
compared to the same stations in the autumn season, (p<0.05),
as shown in Table 2.

Concentrations of Ozone in Fuel Stations. The current study
recorded a significant increase in autumn season in all oil stations
compared with same stations in winter season (p<0.05), as in the
Table 3.

Concentrations of Sulfur Oxide in Fuel Stations. The current
study noted the level of SO, increased significantly in the all-oil
stations in the winter season compared with the autumn season,
as in Table 4.

Discussion

Elevated concentrations of NO, were observed during the
winter season compared to autumn, a finding consistent with
Battista et al. [20], and this study also revealed a negative
correlation between NO, levels and both solar radiation and
temperature. Additionally, vehicle emissions and temperatures
were reduced, while higher relative humidity contributed to the
values of air pollutants [21]. Concentrations of NO, in the present
study reach the highest level during the winter season and the
lowest level throughout autumn. The order of NO, concentration
in winter and autumn is S1 > S3 > S2. However, the NO,
concentration at fuel stations exceeded the limits established by
NAAQS (National Ambient Air Quality Standards) and PEQS
(Punjab Environmental Quality Standards).

Ozone (Os) concentrations at fuel stations were observed to be
highest in autumn compared to winter, a phenomenon attributed
to the photochemical reaction of volatile organic compounds
(VOCs) and nitrogen oxides (NOy) with sunlight, leading to
O; formation; furthermore, enhanced vehicle emissions and
elevated temperatures during autumn likely accelerate the
natural convection process, facilitating the mixing of clean air
and dispersion of pollutants [22], and these O; concentrations
also exhibited a correlation with temperature [22], with the
spatial distribution in autumn and winter following the pattern
S3 > S1 > S2, with levels remaining within the limits established
by both NAAQS and PEQS at all stations.SO, is more
concentrated in winter and lower in autumn. A study by [23]
recorded higher SO, concentrations in the winter season;
this due to low temperatures, leads to reduced dispersion and
accumulation of pollutants at lower altitudes due to the cooling
of air masses. This results in pollutants being trapped near the
ground [22]. Exposure to SO, can irritate lung tissue and harm
health [24]. The direction of SO, concentrations in winter and
autumn S3 > S1 > S2. SO, values in autumn and winter exceeded
the NAAQS and PEQS limits. The most widely utilized fuels in
Iraq are petrol and diesel; the sulfur content of petrol is variable,
ranging from 0.03% up to 0.5%, whereas diesel has a sulfur
content of 500 ppm.The pervasive issue of air pollution from
vehicular emissions remains a significant global concern. This
article presents a comparative analysis of air pollution at fuel
stations across different seasons, with particular attention to the
influence of meteorological conditions prevalent in the Middle
East region.

Limitations. Small sample size and short time of study are the
two major issues. The other are government agreement.

Conclusions

Air pollutants were higher in winter than in autumn due to
weather changes such as lower temperatures and high humidity,
vehicle emissions, car exhausts, and high traffic, concentrations of
NO,, SO,, and O; were greater in fuel stations.
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