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Abstract. Hydrocarbon pollution is related to the pollution of the environment by 

hydrocarbons, organic compounds that include hydrogen and carbon, which occur 
naturally in various forms. Crude oil and natural gas are significant hydrocarbon 

sources utilized for energy,which is one of the most important causes of pollution. 
The source and distribution of PAHs has been studied in core sample in Khor Al-

Zubair, Basrah southern Iraq. Sediment samples were taken from 5 station. The 

sediment was extracted and the PAHs were determined by Gas chromatography 
mass (GC-Mass). The average of total PAHs concentrations ranged frome 31.31 to 

157.901 ng/g. The study contributed to revealing the pollution levels in the study 
area, as the result indicated that most components originate from a petrogenic 

source. This study gave a baseline on the source and distribution of these 
components in the Khor Al-Zubair area of Basra Governorate and can be used as a 

baseline for future studies 

 

Highlights: 

1. Hydrocarbon pollution: Environmental contamination from crude oil and 

natural gas. 
2. Study area: PAHs analyzed in Khor Al-Zubair sediments using GC-Mass. 

3. Findings: PAHs (31.31–157.901 ng/g) mainly from petrogenic sources. 

Keywords: polycyclic aromatic hydrocarbons, PAHs, sediment pollution, Khor Al-

Zubair, Basrah governorate.  

Introduction 
PAHs compounds (Polycyclic Aromatic Hydrocarbons) are long-lasting 

environmental pollutants that pose serious toxic and carcinogenic risks. [1, 2]. These 

compounds are mutagenic, carcinogenic and cytotoxic. They can accumulate in the living 

organisms and in the environment, leading to a variety of health issues. [3]. 

 Information regarding the presence, sources, behaviors, and effects of PAHs in 

coastal aquatic areas and marine environments is limited, especially in southern Basrah. 

[4]. 

Many sources of pollution affect this area, such as contaminated 

rivers,petrochemical operations,direct oil spills, houseboats, oil refineries, and the 
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disposal of household waste. This study's goal is to track the vertical accumulation of 

PAHs in Khor Al-Zubair's five sediment cores, examine the area's sedimentary PAHs' 

sources, origins, and distribution; investigating the important environmental effects, 

changes in hydrocarbon sources, and trends in the introduction of contaminants; 

Determine the amounts and chemical characteristics of PAH pollution, and advise local 

environmental authorities on management techniques to reduce PAH concentrations.[5]. 

Polycyclic Aromatic Hydrocarbons (PAHs) are a class of chemicals that can be produced 

by natural events and industrial processes, particularly the burning of fossil fuels.[6]. 

Industrial combustion methods related to coal, syngas, heavy oil, oil-sandy mixtures, 

crude oil, and gas combustion are frequently connected to them. The sources of chemical 

pollutants can also be traced using PAHs. [7].  

1.1. Characteristics of PAHs 

"Polycyclic aromatic hydrocarbons" refers to a class of organic compounds that 

have two or more fused benzene rings. They are often emitted when combustion 

processes are not complete. The number of aromatic rings determines the grouping of 

polycyclic aromatic hydrocarbons: Low molecular weight (LMW) has two or three rings, 

while high molecular weight (HMW) has four or more rings. [8]. Molecular wight affects 

the PAHs instability such as the LMW PAHs can be found in gas phase, and it has poor 

solubility in water, so it sticks to existing sediments. [9] 

1.2. Sources of PAHs Hydrocarbons 

Natural sources of PAHs are possible, human activity is typically thought to be the 

primary source of it.  [10]. The two main sources of anthropogenic PAHs in the 

environment are thermal and petrochemical processes. When organic materials like 

wood, fossil fuels, asphalt, and industrial waste are not completely burned, trace 

pollutants known as PAHs are created. PAHs from petroleum activity are commonly found 

in crude and refined petroleum.  [11].  

2.  Study Area 

Khor al-Zubair is an important area in southern Iraq near the Arabian Gulf. Nearby 

latitudes are 30°11'N and longitudes are 47°53'E. Approximately 15 kilometers to the 

south of Basra, it is situated near Umm Qasr. The existence of tidal inlets and intertidal 

mud flats, which serve as crucial habitat for a variety of aquatic species, is another 

feature that sets Khor Al-Zubair apart. Significant environmental problems, particularly 
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oil pollution, plagued the area, destroying vegetation and harming the ecosystem's 

general health. Fig (1). 

 

Fig 1: Study area in Basrah Southern Iraq. 

Methods 
Sediment cores were collected from five areas A hollow cylindrical tube was used 

to collect samples (50 cm) and cores,  which were hammered into the sediments of the 

shallow water zone (Fig. 2). The date of sample collecting, the name of the station, and 

the practical intentions were written down after sampling in order to generalize it. Up 

and down . The sample was preserved by using plastic bags. The core was then 

transferred to the laboratory. The samples were powdered using a mechanical grinder 

and sieved with a metal sieve with 63 μm diameter holes and placed in glass conical 

flasks to make them ready for Extraction of hydrocarbon compounds. The weight of 50 

grams of dried, powdered and sieved sediment was taken, then 150 mL of a 3:1 

methylene chloride:methanol mixture was added to the sample and a small amount of 

copper was added to desulfurize the extracts in order to prevent sulfur interferences in 

GC-MS . The sample was passed through a Separation column with glass wool at the 

bottom, 5 g of silica gel, 1 g of alumina to remove the residual fatty acids, and 1 g of 

https://doi.org/10.21070/ijhsm.v2i1.100


Indonesian Journal on Health Science and Medicine 
Vol 2 No 1 (2025): January 

ISSN 3063-8186. Published by Universitas Muhamamdiyah Sidoarjo 
Copyright © Author(s). This is an open-access article distributed under the terms of 

the Creative Commons Attribution License (CC-BY). 
https://doi.org/10.21070/ijhsm.v2i1.100  

 

4 
 

anhydrous sodium sulfate to absorb water If there is, then 25 ml of n-hexane was used 

to separation  the aliphatic component and 25 ml of benzene was used to separation the 

aromatic component, then the sample was completely dried and transferred for analysis 

in a GC-MS. [12]. 

 

 

Fig 2: Stations of Sampling (Google Earth) 

Result and Discussion 
In samples, eighteen polycyclic aromatic compounds were identified in the 

sediment for the current study. They have been divided into two main groups based on 

their molecular weight. The first group of high molecular weight compounds consisting 

of four or more aromatic rings linked together, which includes ten compounds are 

(Fluoranthene, Pyrene, Benz[a]anthracene, Chrysene, Benzo[b]fluoranthene, 

Benzo[k]fluoranthene, Benzo[a]pyrene, Indeno[1,2,3-cd] pyrene 

,Dibenz[a,h]anthracene , Benzo[ghi]perylene) . The second include low molecular weight 

compounds includes compounds with two to three aromatic rings fused and contains 

eight componentsa are (Naphthalene, Naphthalene, 2-methyl-, Naphthalene, 1-methyl-

, Acenaphthylene ,Acenaphthene ,Fluorene ,Phenanthrene ,Anthracen ).   

The following PAHs concentrations were found in the sediment samples from the 

five station cores. The highest concentration, approximately 148.57 ng/g, was recorded 

at the first station core, while the lowest, 14.98 ng/g, was recorded there. 35.1 ng/g 
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was the lowest concentration and 105.62 ng/g was the highest at the second station 

core. At the third core, the lowest concentration was 17.67 ng/g, and the highest was 

111.35 ng/g. The concentration at the fourth station core ranged from 19.13 ng/g at the 

lowest to 49.75 ng/g at the highest. Finally, at the fifth core, the lowest concentration 

was 63.64 ng/g, and the highest concentration was 257.48 ng/g (as shown in Tables 1 

to 5 and their GC-MS chromatograms shown in Fig. 3). 

 

Table 1: Concentrations of PAH compounds (ng/g) dry weight in First core. 

 

Table 2:  Concentrations of PAH compounds (ng/g) dry weight in Second core. 

 

  

Componenet
45-5040-4535-4030-3525-3020-2515-2010--155--100-5  

3.584.594.524.255.9510.6518.7517.079.65.56Naphthalene1

00.752.930.750.735.2413.6410.693.593.09Naphthalene, 2-methyl-2

00.732.1301.183.569.577.153.772.05Naphthalene, 1-methyl-3

000.3300.30.512.41.20.664.02Acenaphthylene4

0.530.71.010.741.21.342.81.242.572.38Acenaphthene5

3.482.122.294.131.484.849.919.17.7411.73Fluorene6

4.464.958.38.2810.98.9516.619.9613.8714.16Phenanthrene7

1.621.40.510.290.120.764.870.650.410.48Anthracene8

00.280.860.280.931.010.172.810.452.43Fluoranthene9

0.130.411.240.471.923.146.395.022.343.34Pyrene10

00001.53.395.154.760.962.64Benz[a]anthracene 11

001.7637.3525.5430.3727.447.037.38Chrysene12

0.420.710.410.551.384.54.355.852.393.16Benzo[b]fluoranthene13

0.610.270.40.330.0032.421.121.631.862.01Benzo[k]fluoranthene14

0.150.21.740.330.738.00411.7612.920.40.65Benzo[a]pyrene15

000.140.970.928.330.580.80.522.39Indeno[1,2,3-cd]pyrene16

000.232.292.42.391.682.924.673.61Dibenz[a,h]anthracene 17

00.171.020.620.873.658.452.761.914.01Benzo[ghi]perylene18

14.9816.5829.8527.2739.86398.22148.57123.9764.7475.09Total PAHs

core 1 

component
40-4535-4030-3525-3020-2515-2010--155--100-5

4.656.244.895.654.212.9943.84.45Naphthalene 1

3.935.023.611.2900.724.741.491.08Naphthalene, 2-methyl- 2

2.883.433.551.7601.134.930.240Naphthalene, 1-methyl- 3

1.171.171.410.580.650.471.680.740.83Acenaphthylene 4

3.874.0094.374.511.820.964.393.570.72Acenaphthene 5

24.622.8128.8120.0522.648.8441.4232.614.4Fluorene 6

24.328.126.5730.9218.2414.634.3223.2317.94Phenanthrene 7

0.991.781.421.150.690.420.950.211.25Anthracene 8

1.972.131.672.450.880.491.390.482.08Fluoranthene 9

3.033.343.132.571.410.751.931.22.71Pyrene 10

0.321.520.150.8500000.79Benz[a]anthracene 11

3.864.912.623.891.551.62.730.334.6Chrysene 12

1.982.91.792.971.530.971.210.773.33Benzo[b]fluoranthene 13

0.810.950.541.011.230.180.110.851.26Benzo[k]fluoranthene 14

0.70.220.130.361.650.160.171.010.26Benzo[a]pyrene 15

0.310.280.520.6400000.76Indeno[1,2,3-cd]pyrene 16

0.7500.46000000Dibenz[a,h]anthracene 17

2.482.940.31.510.360.821.650.362.25Benzo[ghi]perylene18

82.691.7485.9482.1656.8635.1105.6270.8858.71Total PAHs

core 2
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Table 3: Concentrations of PAH compounds (ng/g) dry weight in the third core. 

 

 

Table 4: Concentrations of PAH compounds (ng/g) dry weight in the fourth core. 

 

  

componenet
45-5040-4535-4030-3525-3020-2515-2010--155--100-5

7.046.997.474.476.662.774.14.394.565Naphthalene 1

1.643.711.680.451.09000.531.041.64Naphthalene, 2-methyl- 2

1.242.670.8700.8500.501.221.79Naphthalene, 1-methyl- 3

0.621.5400000000Acenaphthylene 4

2.784.470.2200.4500.460.2300.71Acenaphthene 5

17.781.828.783.959.3417.568.253.641.595.03Fluorene 6

23.1623.754.7412.3417.2422.3610.657.175.798.76Phenanthrene 7

1.341.921.491.130.431.140.250.21.260.64Anthracene 8

1.391.452.160.981.340.46000.291.01Fluoranthene 9

2.032.433.190.611.460.70.580.760.670.13Pyrene 10

000.4400.300000Benz[a]anthracene 11

1.062.626.650.361.6600000Chrysene 12

1.422.461.4602.1200.60.131.170.98Benzo[b]fluoranthene 13

1.42.421.441.022.090.60.450.131.160.72Benzo[k]fluoranthene 14

1.970.680.590.522.50.480.50.4911.08Benzo[a]pyrene 15

0000000000Indeno[1,2,3-cd]pyrene 16

0000000000Dibenz[a,h]anthracene 17

000.170.17000000Benzo[ghi]perylene18

64.8758.86111.352647.5346.0726.3417.6719.7527.49Total PAHs

core 3

componenet
45-5040-4535-4030-3525-3020-2515-2010--155--100-5

3.44.334.814.295.524.3154.155.36.76Naphthalene 1

00.250.5101.130.220.2200.231.06Naphthalene, 2-methyl- 2

00.5000.580000.240.84Naphthalene, 1-methyl- 3

00000.510000.470Acenaphthylene 4

00000.220.440000Acenaphthene 5

3.691.693.520.638.818.010.816.231.852.92Fluorene 6

9.9111.54117.9618.1513.387.378.766.1714.16Phenanthrene 7

0.310.430.790.690.360.641.611.30.780.51Anthracene 8

1.151.21.481.031.931.50.691.12.762.75Fluoranthene 9

2.042.470.411.740.133.090.962.782.933.74Pyrene 10

00000.630001.331.97Benz[a]anthracene 11

0.711.742.022.513.331.080.331.450.164.58Chrysene 12

1.582.571.4721.931.120.730.791.955.31Benzo[b]fluoranthene 13

0.572.710.350.291.011.060.830.711.932.9Benzo[k]fluoranthene 14

1.570.150.210.220.291.580.410.60.520.46Benzo[a]pyrene 15

000.4500.140000.50.29Indeno[1,2,3-cd]pyrene 16

0000000000Dibenz[a,h]anthracene 17

0.180.720.760.170.730.350.170.3521.5Benzo[ghi]perylene18

25.1130.327.7821.5345.436.7819.1328.2229.1249.75Total PAHs

core 4
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Table 5: Concentrations of PAH compounds (ng/g) dry weight in the fifth core. 

 

 

Componenet
45-5040-4535-4030-3525-3020-2515-2010--155--100-5

15.110.438.679.2821.829.5810.4212.236.8811.82Naphthalene 1

7.091.261.674.67.035.0921.610.732.19Naphthalene, 2-methyl- 2

6.341.281.14.085.453.891.780.551.091.42Naphthalene, 1-methyl- 3

15.456.83.8179.73.953.113.031.8210.44Acenaphthylene 4

5.992.180.491.921.022.612.32.5101.63Acenaphthene 5

12.59.737.0210.3211.9811.887.510.265.4614.9Fluorene 6

20.7610.8516.7425.325.082017.7719.8311.8824.77Phenanthrene 7

3.070.30.722.590.452.853.590.190.657.65Anthracene 8

12.327.825.848.475.213.413.583.652.418.67Fluoranthene 9

38.1128.0514.716.8529.5913.7613.639.35.548.78Pyrene 10

24.7826.0513.959.4416.286.64.034.644.979.63Benz[a]anthracene 11

16.9416.1929.197.450.789.14.014.560.514.97Chrysene 12

19.2622.0620.3610.3619.089.214.725.465.6511.95Benzo[b]fluoranthene 13

0.352.62231.280.161.610.764.942.162.11Benzo[k]fluoranthene 14

19.9316.6916.049.9817.959.964.792.884.28Benzo[a]pyrene 15

10.4710.0919.687.279.285.421.292.881.654.72Indeno[1,2,3-cd]pyrene 16

3.135.2435.112.354.421.152.371.081.010.75Dibenz[a,h]anthracene 17

14.6516.0939.3911.2915.649.084.883.027.048.47Benzo[ghi]perylene18

246.24193.73257.48149.83200.92129.1592.5392.6263.64152.87Total PAHs

Core 5
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Fig 3: GC-MS Chromatograms of core stations. 

 

Core 1 GC-MS chromatograms  

Core 2 GC-MS chromatograms  

Core 3 GC-MS chromatograms  

Core 4 GC-MS chromatograms  

Core 5 GC-MS chromatograms  
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The origin of the aromatic hydrocarbons present in the area has been determined 

using a distinct set of ratios (explained in Tables 6 and 7): 

1- Ratio of low molecular weight (LMW-PAHs) to high molecular weight PAHs 

(HMW-PAHs): The ratios of low-molecular-weight (LMW) to high-molecular-weight 

(HMW) polycyclic aromatic hydrocarbons (PAHs), with values lower than one, are 

indicative of pyrogenic sources. Conversely, values exceeding one suggest petrogenic 

origins from crude oil and its derivatives [13]. 

2- The ratio of benzo(a)anthracene/benzo(a)anthracene + chrysene 

(BaA/(BaA+Chr)): A ratio of BaA to (BaA + Chr) less than 0.2 suggests a petrogenic 

source of PAHs. The source of PAHs can be either petrogenic or pyrogenic if the ratio 

falls between 0.2 and 0.35. However, a . pyrogenic source of PAHs is suggested when 

the ratio is greater than 0.35.  [14]. 

3-  Fluoranthene to pyrene ratio: A source of PAHs is generally considered 

petrogenic if the Fla/Pyr ratio is less than one, and pyrogenic if it is greater than one. 

[3,12,15]. 

4- Phenanthrene/anthracene ratio: PAHs originating from pyrogenic sources 

are those whose ratio is less than ten, whereas those originating from petrogenic sources 

have a ratio greater than ten.  [16].  

5- The ratio of anthracene/anthracene + phenanthrene: If the anthracene 

to anthracene + phenanthrene ratio is less than 0.1, it indicates a petrogenic source of 

PAHs; if it is greater than 0.1, a pyrolytic source is recommended.  [17].  

The levels of PAH pollution indicators in the study stations' core samples, along 

with an explanation of their sources, are displayed in Tables 6 and 7. 
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Table 6: levels of PAHs pollution indicators in core samples from the study stations and 

description of their source. 

ND: Not Detected  

 

 

  

DiscriptionBaA/(BaA+Chr)DiscriptionLMW/HMWDiscriptionFl/PyDepthStation
Petrogenic + pyrgenic0.24Petrogenic1.37Petrogenic0.720-5

Petrogenic 0.11Petrogenic1.87Petrogenic0.195--10

Petrogenic 0.14Pyrogenic0.85Petrogenic0.5510--15

Petrogenic0.14Petrogenic1.12Petrogenic0.0215-20

Petrogenic0.11Pyrogenic0.6Petrogenic0.3220-25

petrogenic0.16Petrogenic1.21Petrogenic0.4825-30

petrogenic0Petrogenic2.08Petrogenic0.5930-35

Petrogenic0Petrogenic2.81Petrogenic0.6935-40

NDPetrogenic7.47Petrogenic0.6840-45

NDPetrogenic10.43Petrogenic045-50

Petrogenic0.14Petrogenic2.25Petrogenic0.760-5

Petrogenic0Petrogenic13.17Petrogenic0.45--10

Petrogenic0Petrogenic10.49Petrogenic0.7210--15

Petrogenic0Petrogenic6.06Petrogenic0.6515-20

Petrogenic0Petrogenic5.6Petrogenic0.6220-25

Petrogenic0.17Petrogenic4.05Petrogenic0.9525-30

Petrogenic0.05Petrogenic6.59Petrogenic0.5330-35

Petrogenic + pyrgenic0.23Petrogenic3.78Petrogenic0.6335-40

Petrogenic0.07Petrogenic4.09Petrogenic0.6540-45

NDPetrogenic6.01Pyrogenic7.760-5

NDPetrogenic3.6Petrogenic0.435--10

NDPetrogenic10.7Petrogenic010--15

NDPetrogenic11.36Petrogenic015-20

NDPetrogenic19.56Petrogenic0.6520-25

Petrogenic0.15Petrogenic3.14Petrogenic0.9125-30

Petrogenic0Petrogenic6.1Pyrogenic1.60630-35

Petrogenic0.06Petrogenic5.91Petrogenic0.6735-40

Petrogenic0Petrogenic3.88Petrogenic0.5940-45

Petrogenic0Petrogenic5.99Petrogenic0.6845-50

Pyrogenic0.3Petrogenic1.11Petrogenic0.730-5

Pyrogenic0.89Petrogenic1.06Petrogenic0.945--10

Petrogenic0Petrogenic2.62Petrogenic0.3910--15

Petrogenic0Petrogenic3.64Petrogenic0.7115-20

Petrogenic0Petrogenic2.76Petrogenic0.4820-25

Petrogenic0.15Petrogenic3.48Pyrogenic14.8425-30

Petrogenic0Petrogenic1.7Petrogenic0.5930-35

Petrogenic0Petrogenic2.88Pyrogenic3.635-40

Petrogenic0Petrogenic1.62Petrogenic0.4840-45

Petrogenic0Petrogenic2.21Petrogenic0.5645-50

Pyrogenic0.39Pyrogenic0.95Petrogenic0.980-5

Pyrogenic0.9Pyrogenic0.81Petrogenic0.435--10

Pyrogenic0.5Petrogenic1.18Petrogenic0.3910--15

Pyrogenic0.5Petrogenic1.1Petrogenic0.2615-20

Pyrogenic0.42Pyrogenic0.86Petrogenic0.2420-25

Pyrogenic0.95Pyrogenic0.69Petrogenic0.1725-30

Pyrogenic0.55Pyrogenic0.76Petrogenic0.530-35

Pyrogenic0.55Pyrogenic0.18Petrogenic0.3935-40

Pyrogenic0.32Pyrogenic0.28Petrogenic0.2740-45

Pyrogenic0.59Pyrogenic0.53Petrogenic0.3245-50

core 1

core 2

core 3

core 4

core 5
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Table 7: levels of PAHs pollution indicators in core samples from the study stations and 

description of their source. 

 

  

DiscriptionAnt/(Ant+Phen)DiscriptionPhen/AntDepthStation

Petrogenic0.032Petrogenic29.160-5

Petrogenic0.028Petrogenic33.825--10

Petrogenic0.061Petrogenic15.3210--15

Pyrolytic0.226Pyrogenic3.4115-20

Petrogenic0.078Petrogenic11.7720-25

Petrogenic0.0108Petrogenic90.8325-30

Petrogenic0.033Petrogenic28.5530-35

Petrogenic0.057Petrogenic16.2735-40

Pyrolytic0.2204Pyrogenic3.5340-45

Pyrolytic0.226Pyrogenic2.7545-50

Petrogenic0.065Petrogenic14.350-5

Petrogenic0.0089Petrogenic110.615--10

Petrogenic0.026Petrogenic36.1210--15

Petrogenic0.027Petrogenic34.7615-20

Petrogenic0.036Petrogenic26.4320-25

Petrogenic0.035Petrogenic26.8825-30

Petrogenic0.0507Petrogenic18.7130-35

Petrogenic0.059Petrogenic15.7835-40

Petrogenic0.039Petrogenic24.5440-45

Petrogenic0.068Petrogenic13.680-5

Pyrolytic0.178Pyrogenic4.595--10

Petrogenic0.027Petrogenic35.8510--15

Petrogenic0.022Petrogenic42.615-20

Petrogenic0.048Petrogenic19.6120-25

Petrogenic0.024Petrogenic40.0925-30

Petrogenic0.083Petrogenic10.9230-35

Petrogenic0.026Petrogenic36.7335-40

Petrogenic0.074Petrogenic12.3440-45

Petrogenic0.54Petrogenic17.2845-50

Petrogenic0.034Petrogenic27.760-5

Pyrolytic0.11Pyrogenic7.915--10

Pyrolytic0.12Pyrogenic6.7310--15

Pyrolytic0.17Pyrogenic4.5715-20

Petrogenic0.045Petrogenic20.920-25

Petrogenic0.019Petrogenic50.4125-30

Petrogenic0.079Petrogenic11.5330-35

Petrogenic0.067Petrogenic13.9235-40

Petrogenic0.035Petrogenic26.8340-45

Petrogenic0.0303Petrogenic31.9645-50

Pyrolytic0.235Pyrogenic3.230-5

Petrogenic0.051Petrogenic18.275--10

Petrogenic0.0094Petrogenic104.3610--15

Petrogenic0.016Pyrogenic4.9415-20

Petrogenic0.012Pyrogenic7.0120-25

Petrogenic0.017Petrogenic55.7325-30

Petrogenic0.092Pyrogenic9.7630-35

Petrogenic0.041Petrogenic23.2535-40

Petrogenic0.026Petrogenic36.1640-45

Pyrolytic0.128Pyrogenic6.7645-50

Core 1

core 2

Core 3

Core 4

Core 5
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The petroleum industry is one of the many sources from which polycyclic aromatic 

hydrocarbons (PAHs) can leak into the environment. The oil industry presents significant 

environmental hazards and could affect the air, water, soil, and eventually all biological 

life in our area. The pollution that comes from every action at every step of the 

production of oil and gas. [18] 

The results of the Flo/Py indices indicate that the most common origin of PAHs is 

petrogenic, and the predominant origin of the LMW/HMW and BaA/(BaA+Chr) ratios 

seems to be petrogenic from the first to the fourth station. However, the results of the 

fifth station show that the most common origin is pyrogenic. The results of Phen/Ant 

and Ant/(Ant+Phen) show that petrogenic origins predominate.  

 

Table 8: The Comparison of The Current Concentrations of Sediment PAHs Compounds 

(ng·g–1 dry weight) With Previous Studies at Basrah province. 

 

 

Conclusion 
This study concluded by providing a basic baseline of the contamination caused 

by aromatic hydrocarbons from oil spills and other sources. Eight low molecular weight 

compounds with only two or three aromatic rings made up the first group. The ten 

compounds in the second group had a high molecular weight and four or more aromatic 

rings. Since the results showed that the majority of the components come from a 

petrogenic source, the study helped to uncover the pollution levels in the study area. As 

a result, this result can serve as baseline information for future research in the area. 

Additionally, the area's pollution levels must be regularly monitored, and the primary 

causes must be addressed 

PAHs compounds (ng g 1dw)Study areaResearcher name
10.92-26.92Kirkuk oil refineryAli (2013)

94.9 - 416.3industrial district Baiji - KirkukAbed et al., (2015)

19 - 855Al-Ahdab oil field, WasetAlawi and Azeez (2016)

0.003 - 73.462Nasiriyah oil fieldEssa and Mohsin (2016)

0.21 - 30.2Agriculture fields in BaghdadJasim (2017)

99.1 – 322.6Agriculture fields in BaghdadKadhim and Salman (2018)

64910 – 245005AL-nahrawan bricks factory, BaghdadAl-Rudaini and Almousawi (2018)

22790 - 45550AL - zubaidiya Thermal Power Plant, BaghdadAl-Rudaini et al., (2019)

55300Oil refinery and petrol stations in SulaymaniyahAl-Manmi et al., (2019)

26.4 – 42.79Kirkuk provinceAoeed et al., (2021)

531.21 - 5737.23Basrah citySaleem, (2022)

18.4-4515Selected station in Basrah oil fieldsMajdalena Azeez et al., (2023)

31.31-157.901Khor Al-Zubair , Basrahcurrent study
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