
* Corresponding author: Mohamed H. EL-Saeid 

Copyright © 2023 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution Liscense 4.0. 

Monitoring of polycyclic aromatic hydrocarbons in wastewater of industrial city, 
Riyadh region, Saudi Arabia 

Thawab M. R. Albuqmi, Marzoq Hadi Al Fahd, Khalid M. Almesfer and Mohamed H. EL-Saeid * 

Chromatographic Analysis Unit, Department of Soil Science, College of Food and Agricultural Sciences, King Saud 
University, P.O. Box 2460, Riyadh 11451, Saudi Arabia.  

International Journal of Science and Research Archive, 2023, 10(02), 788–797 

Publication history: Received on 01 September 2023; revised on 08 December 2023; accepted on 11 December 2023 

Article DOI: https://doi.org/10.30574/ijsra.2023.10.2.1043 

Abstract 

Polycyclic aromatic hydrocarbons (PAHs) are hydrocarbons with more than two benzene rings in their molecules and 
are a class of harmful organic pollutants widely distributed in nature. This research aims to determine the Polycyclic 
Aromatic Hydrocarbons (PAHs (Naphthalene, Anthracene, and Chrysene (2, 3, and 4 Rings respectively) in different 
sources of treated and untreated wastewater collected from different sources during the years of 2021 and 2022. Eleven 
wastewater sources were collected from different industrial treated wastewater, farms, main treatment plants, tanning 
factory treated wastewater, tanning factory non-treated wastewater, Carton factories, Factories Lake, and Grease 
refining plants. PAHs were extracted by QuEChERS methodology and Analyzed by GCMSMS/TQD. The results of PAHs 
concertation in wastewater ranged from 19.55 -278.29 µg/l for Naphthalene, 21.09 -223.69 µg/l for Anthracene, and 
14.05-123.11 for Chrysene. Tanning factory non-treated wastewater had the highest concentration of examined 3 PAHs. 
Results showed also the highest PAHs concentrations was in tanning factory non-treated wastewater, followed by 
carton factories, tanning factory treated wastewater, Grease refining plants, Factories Lake, and then the main treatment 
plant. These outcomes of this study can be used to deliver significant guidelines concerning habitants of the area for 
possible measures for controlling PAHs contamination in Riyadh industrial city to protect human health and ensure 
environmental and wastewater sustainability. 
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1. Introduction

Polycyclic Aromatic Hydrocarbons) PAHs are aromatic chemical compounds that contain more than one benzene ring, 
and 16 PAHs were found to be listed on the pollutant list by the [1,2]. One of the groups of persistent organic pollutants 
(POPs), witnessing many global concerns due to its occurrence of genetic mutations and causative agents of conditions 
as well as its association with heart disease, cancer, and respiratory diseases [3,4]. It results from incomplete 
combustion of carbon-based fuels such as wood, coal, diesel, grease, tobacco, transportation, and oil spills in industrial 
and urban areas. [5,6]. 

The presence of PAHs in treated water as they are very dangerous compounds due to their solubility in fats, and they 
can easily cross biological membranes and accumulate inside organisms, causing damage to the genetic material and 
the emergence of some cancer-causing mutations. PAHs have been identified in these waters. [7]. 

PAHs were studied for different types of sludge for a large wastewater treatment plant in the Lombardy region of Italy, 
the concentration of pyrene was consistently the highest, while the anthracene was the lowest. The mean concentrations 
ranged from 2405 ng/ g in the secondary sludge to 2645 ng in the final sludge [8]. 
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2. Literature Review 

Polycyclic aromatic hydrocarbons (PAHs) have been monitored in various environments around the world, including 
aquatic environments and ambient air in Riyadh, Saudi Arabia. In aquatic environments, PAH concentrations range 
widely, from 0.03 ng/L to 8,310,000 ng/L[9]. In Riyadh, PAHs have been detected in carpet dust samples from mosques, 
with concentrations ranging from 90 to 22,146 ng g−1 [10]. Additionally, ambient air samples collected in Riyadh 
showed the presence of 16 particle-phase PAHs, with pyrene and fluoranthene being the most abundant [11]. In the 
largest industrial city in South Korea, Ulsan, PAHs were monitored in semi-rural, urban, and industrial areas, with the 
mean total cancer risk through inhalation intake and dermal absorption falling within acceptable levels [12].  

Polycyclic aromatic hydrocarbons (PAHs) in wastewater of industrial cities pose risks to public health and the 
environment. Studies have shown that man-made chemicals, including PAHs, present in industrial and household 
products can leak into the environment and have detrimental effects on human health [13]. Treatment of wastewater 
using ultrasound systems has been proposed as an effective method for removing toxic PAH compounds [14]. 
Monitoring of PAHs in industrial areas has revealed that the concentrations of these compounds can vary depending on 
the season, with higher concentrations observed in winter [15]. Additionally, the treatment of coking wastewater in 
industrial plants can result in the occurrence of substituted PAHs, which can pose risks to both human health and the 
ecosystem [16,17]. 

The sources of water pollution by PAHs, transport, and fate in natural aquatic systems. Then the chemical analysis, how 
to determine the presence of PAHs in water and wastewater, and the changes in PAHs concentrations during treatment 
processes using membrane bioreactors, also show the presence of PAHs in conventional wastewater treatment plants, 
especially in sludge [18]. 

The U.S. Environmental Protection Agency [19] has established maximum contaminant levels (MCLs) for public water 
supplies to reduce the chances of adverse health effects from drinking contaminated water. MCLs are enforceable limits 
that public water supplies must meet. These standards are much lower than levels at which health effects have been 
observed. USEPA has not established MCLs for individual PAHs but has set an MCL for total PAHs of 0.2 ppb (µg/l) = 
0.0002 ppm (mg/l). There are currently no standards for regulating levels of these chemicals in private wells. USEPA 
requires the reporting of any releases of PAHs into the environment that exceed one pound. There are no regulations 
for the PAH content of foods. 

Benzo(a)pyrene (PAHs) MCLG1 (mg/L)2 zero and MCL or TT1 (mg/L)2 0.0002. The Potential Health Effects from Long-
Term Exposure Above the MCL (unless specified as short-term) are reproductive difficulties; increased risk of cancer, 
and it can be leaching from the linings of water storage tanks and distribution lines [20] . 

Long-term health effects of exposure to PAHs may include cataracts, kidney and liver damage, and jaundice. Repeated 
skin contact with the PAH naphthalene can result in redness and inflammation of the skin. Breathing or swallowing 
large amounts of naphthalene can cause the breakdown of red blood cells. However, long-term exposure to low levels 
of some PAHs have caused cancer in laboratory animals. Benzo(a)pyrene is the most common PAH to cause cancer in 
animals. Studies of workers exposed to mixtures of PAHs and other compounds have noted an increased risk of skin, 
lung, bladder, and gastrointestinal cancers. The information provided by these studies is limited because the workers 
were exposed to other potential cancer-causing chemicals besides PAHs. Although animal studies have shown adverse 
reproductive and developmental effects from PAH exposure, these effects have generally not been seen in humans, 
[21,22].  

The effective removal of polycyclic aromatic hydrocarbons (PAHs) from wastewater before discharging them into the 
environment is always an urgent requirement [23]. Therefore, the study was designed to identify the concentrations of 
PAHs in different sources of treated and untreated wastewater collected from different factories in Riyadh Industrial 
City and farms that used the treated wastewater for irrigation.  

3. Materials and Methods 

3.1. Wastewater Samples  

Treated and untreated wastewater samples were collected from Eleven wastewater sources industrial treated 
wastewater during the years of 2021 and 2022, farms (F1 to F5), main treatment plants (F6), tanning factory treated 
wastewater (F7), tanning factory non-treated wastewater (F8), Carton factories (F9), Factories Lake (F10), and Grease 
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refining plants (F11) in 1st industrial city, Riyadh, the capital of Saudi Arabia. One liter of each sample was taken in dark 
glass continuer in ice books and transferred to the lab on the same day to extract the targeted PAHs using the QuEChERS 
Methodology.  

3.2. Standards and Reagents 

Calibration and injection standards of PAHs with declared 99.9% purity, were purchased from Accu-Standard, 153 Inc., 
New Haven, CT, USA as an individual (50 mg) or mixture standards at a concentration of 100 μg/ml. Internal standards 

are 13C 12-labelled; the use of the 
13

C-labelled compound is preferable because the analysis can be quantified without 
clean-up. All solvents (Methanol, dichloromethane, hexane and acetonitrile) used for the extraction and analysis of PAHs 
were residue-analysis grade 99.9% purity and obtained from Fisher Scientific (Fair Lawn, NJ, USA). QuEChERS kits were 
purchased from Phenomenex, Madrid Avenue, Torrance, CA, USA. 

3.3. Extraction of PAHs in Wastewater Sample by QuEChERS Method. 

To extract the PAHs from treated and untreated wastewater samples, 10 ml of each sample (3 replicates) were added 
to a 50 mL centrifuge tube and then add 10 mL of acetonitrile solvent to each sample. Shake (manually or mechanically) 
or vortex samples for 3 minutes to extract the targeted PAHs. Add 1 gm of NaCl and 2 gm of magnesium sulfate then 
immediately shake samples and vortex for 2 min to complete the extraction of PAHs and then centrifugation for 5 
minutes at ≥ 3500 rcf. Transfer a 1.5 mL aliquot of supernatant to a 2 mL CUMPSC18CT (MgSO4, PSA, C18) dSPE tube 
and Vortex samples for 1 min. Centrifuge for 2 min at high rcf. (e.g. ≥ 5000). Transfer 1 ml of the aliquot of supernatant 
to filter purified supernatant through a 0.2 μm syringe filter directly into a 1.8 ml umber GC vial to be analyzed by GC‐
MS/MS TQD [24]. 

3.4. Analysis of PAHs by GC-MS/MSTQD 8000/SRM 

All measurements have been carried out using the latest Thermo Scientific™ TSQ 8000™ triple quadrupole GC-MS/MS 
system equipped with the Thermo Scientific™ TRACE™ 1310 GC with SSL Instant Connect™ SSL module and Thermo 
Scientific™ TriPlus™ RSH autosampler. Injection mode was spiltless, Spitless Time 1.0 min GC Column DB5 MS, 30 m × 
0.25 mm × 0.25 μm.Carrier gas was He99.999%, flow rate 1.2 mL/min, constant flow, temperature program 100°C, 1 
min; 10°C/min to 160°C, 4 min and 10°C/min to 250°C, 2 min, transfer line temperature 280°C, total analysis time 31 
min, TriPlus RSH Autosampler Injection volume 2 µL. Ionization mode EI, 70 eV, Ion source temperature 250°C, scan 
mode SRM using timed SRM transition setup automatically build-up by Auto SRM software. GC-MS/MSTQD 8000 SRM 
Transition conditions are shown in Table 1 [25]. 

Table 1 GC-MS/MSTQD 8000 / SRM Instrumental conditions of PAHs analysis in wastewater samples 

           GC Trace Ultra Conditions  TSQ Quantum MS/MS Conditions 

Column DB5 30 m × 0.25 mm × 0.25 μm Operating mode Selected Reaction 
Monitoring (SRM) 

Injector Splitless Ionization mode EI 

Injected volume 1 μL Electron energy 70 eV 

Injector temperature 220°C Emission current 50 μA 

Carrier gas Helium, 1.2mL/min Q1/Q3 resolution 0.7 u (FWHM) 

Oven program 70 °C hold 1 min 15°C/min to 150°C 
hold 1 min 2.2°C/min to 220°C hold 
1 min 5°C/min to 285°C hold 5 min 
Run Time 30.00 min 

Collision gas Argon 

Transfer line temperature 280 °C Collision gas pressure 1 mTorr 

  Polarity Positive 

3.5. Method Performance 

Precision and accuracy of the extraction and analysis method were conducted by 3 replicates of blank wastewater 
samples spiked with the labeled PAHs standards. Limit of detection: Instrument Detection Limit (IDL), Sample Detection 
Limit (SDL), Method Detection Limit, accuracy and precision. 
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3.6. QAQC Strategies 

Quality control samples were prepared and analyzed the duplicate sample, blank and spiked, and/ or Certified 
Reference material CRM was prepared for this purpose and processed with every 5 samples. QuEChERS and GC-MS/MS 
TSQ 8000 method limit of detection (LOD) and Limit of Quantification (LOQ), repeatability, reproducibility, accuracy, 
and precession also were determined for each PAHs compound. 

4. Results and Discussions 

4.1. Levels of PAHs in Wastewater 

4.1.1.  PAHs Concentration in Treated Wastewater Samples Collected in 2022 

The levels of all determined PAHs in treated and untreated wastewater samples collected in 2021 are shown in Table 2 
and Fig 1. Results depicted that the concentrations of PAHs Naphthalene, Anthracene, and Chrysene were 19.55±1.86, 
22.05±1.23, and 14.56±1.67 (µg/l ±SD) in the F1 wastewater sample respectively. Meanwhile, the concentration of 
Naphthalene, Anthracene, and Chrysene were 21.33±2.18, 21.49±2.22, and 17.22±2.86 (µg/l ±SD) in the F2 wastewater 
sample respectively. Also, the Naphthalene, Anthracene, and Chrysene levels were 20.49±3.43, 21.09±2.17, and 
14.05±2.02 (µg/l ±SD) in the F3 wastewater sample respectively. On the other hand, the Naphthalene, Anthracene, and 
Chrysene levels were 22.21±1.54, 22.33±2.49, and 16.83±1.77 (µg/l ±SD) in the F4 wastewater sample respectively. 
Meanwhile, the Naphthalene, Anthracene, and Chrysene levels were 22.83±2.76, 23.18±2.41, and 17.23±1.23 (µg/l ±SD) 
in the F5 wastewater sample respectively. The main treatment plant (F6) was analyzed and the concentration of 
Naphthalene, Anthracene, and Chrysene levels were 26.23±3.19, 23.83±1.22, and 15.77±1.81 (µg/l ±SD) respectively.  

Tanning factory treated wastewater (F7) and Tanning factory non-treated wastewater (F8) were tested for the levels 
of Naphthalene, Anthracene, and Chrysene PAHs and the results showed 144.83±4.62,  154.11±3.77, 
102.33±1.71 and 278.29±7.39, 223.69±4.05, 123.11±3.55 (µg/l ±SD) respectively. Also, Carton Factories (F9) and 
Factories Lake (F10) wastewater samples were analyzed for Naphthalene, Anthracene, and Chrysene levels and showed 
the concentration was 139.92±4.71, 119.88±3.55, 89.03±3.55 and 98.75±3.88, 91.22±3.16, 62.05±2.15 (µg/l ±SD) 
respectively. Finally the Grease refining plants (F11) were tested to analyze Naphthalene, Anthracene, and Chrysene 
levels and showed the concentration was 112.89±4.87, 122.34±1.66 and 89.51±3.71 (µg/l ±SD) respectively. The 
conclusion of the 2021 wastewater samples can revealed that the tanning factory's non-treated wastewater had the 
highest concentration of examined 3 PAHs. Results showed also the highest PAHs concentrations was in tanning factory 
non-treated wastewater, followed by carton factories, tanning factory treated wastewater, Grease refining plants, 
Factories Lake, and then the main treatment plant.   

Table 2 Concentration (µg/l ±SD) of PAH in different treated and untreated wastewater during the year 2021 

Wastewater Naphthalene Anthracene Chrysene 

Farm1 (F1) 19.55±1.86 22.05±1.23 14.56±1.67 

Farm2 (F2) 21.33±2.18 21.49±2.22 17.22±2.86 

Farm 3 (F3) 20.49±3.43 21.09±2.17 14.05±2.02 

Farm 4 (F4) 22.21±1.54 22.33±2.49 16.83±1.77 

Farm 5 (F5) 22.83±2.76 23.18±2.41 17.23±1.23 

Main treatment plant (F6) 26.23±3.19 23.83±1.22 15.77±1.81 

Tanning factory treated wastewater (F7) 144.83±4.62 154.11±3.77 102.33±1.71 

Tanning factory non-treated wastewater (F8) 278.29±7.39 223.69±4.05 123.11±3.55 

Carton factories (F9) 139.92±4.71 119.88±3.55 89.03±3.55 

Factories Lake (F10) 98.75±3.88 91.22±3.16 62.05±2.15 

Grease refining plants (F11) 112.89±4.87 122.34±1.66 89.51±3.71 

SD: Standards Deviations  
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Figure 1 Concentration (µg/l) of Naphthalene, Anthracene, and Chrysene in different treated and untreated 
wastewater during the year 2021 

4.1.2. PAHs Concentration in Treated Wastewater Samples Collected in 2022 

The results of determined PAHs in treated and untreated wastewater samples collected in the year 2022 extracted by 
QuEChERS and analyzed by GCMSMSTQD are shown in Table 3 and Fig 2. The concentrations of PAHs Naphthalene, 
Anthracene, and Chrysene were 23.92±2.05, 30.11±2.43 and 25.21±3.10 (µg/l ±SD) in the F1 wastewater sample 
respectively. Meanwhile, the concentration of Naphthalene, Anthracene, and Chrysene were 31.76±2.44, 29.09±2.38 
and 23.07±2.41 (µg/l ±SD) in the F2 wastewater sample respectively. Also, the Naphthalene, Anthracene, and Chrysene 
levels were 27.24±3.51, 28.76±3.22 and 21.60±2.67 (µg/l ±SD) in the F3 wastewater sample respectively. On the other 
hand, the Naphthalene, Anthracene, and Chrysene levels were 27.88±3.04, 29.11±2.54 and 22.25±3.44 (µg/l ±SD) in 
the F4 wastewater sample respectively. Meanwhile, the Naphthalene, Anthracene, and Chrysene levels were 
31.30±2.21, 30.76±2.66 and 21.49±2.49 (µg/l ±SD) in the F5 wastewater sample respectively. The main treatment plant 
(F6) was analyzed and the concentration of Naphthalene, Anthracene, and Chrysene levels were 36.69±4.07, 31.43±4.09 
and 19.33±2.45 (µg/l ±SD) respectively.  

Tanning factory-treated wastewater (F7) and Tanning factory non-treated wastewater (F8) were tested for the levels 
of Naphthalene, Anthracene, and Chrysene PAHs and the results showed 161.20±4.05, 160.44±7.32,118.93±6.22 and 
298.11±6.44, 259.71±8.29, 141.22±4.06 (µg/l ±SD) respectively. Also, Carton Factories (F9) and Factories Lake 
(F10) wastewater samples were analyzed for Naphthalene, Anthracene, and Chrysene levels and showed the 
concentration was 141.77±5.22, 133.88±4.19, 93.21±2.69 and 104.33±3.36, 111.73±4.03 and 77.34±4.01 (µg/l ±SD) 
respectively.  

Finally, the Grease refining plants (F11) were tested to analyze Naphthalene, Anthracene, and Chrysene levels and 
showed the concentration was 123.65±6.03, 141.55±6.17 and 92.33±2.63 (µg/l ±SD) respectively. The results of the 
year 2022 wastewater samples revealed that the tanning factory's non-treated wastewater had the highest 
concentration of the examined three PAHs. Results showed also the highest PAHs concentrations were in tanning factory 
non-treated wastewater, followed by carton factories, tanning factory treated wastewater, Grease refining plants, 
Factories Lake, and then the main treatment plant. 
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Table 3 The Maine Concentration (µg/l ±SD) of PAH in different treated and untreated wastewater during the year 
2022 

Wastewater Naphthalene Anthracene Chrysene 

Farm1 (F1) 23.92±2.05 30.11±2.43 25.21±3.10 

Farm2 (F2) 31.76±2.44 29.09±2.38 23.07±2.41 

Farm 3 (F3) 27.24±3.51 28.76±3.22 21.60±2.67 

Farm 4 (F4) 27.88±3.04 29.11±2.54 22.25±3.44 

Farm 5 (F5) 31.30±2.21 30.76±2.66 21.49±2.49 

Main treatment plant (F6) 36.69±4.07 31.43±4.09 19.33±2.45 

Tanning factory treated wastewater (F7) 161.20±4.05 160.44±7.32 118.93±6.22 

Tanning factory non-treated wastewater (F8) 298.11±6.44 259.71±8.29 141.22±4.06 

Carton factories (F9) 141.77±5.22 133.88±4.19 93.21±2.69 

Factories Lake (F10) 104.33±3.36 111.73±4.03 77.34±4.01 

Grease refining plants (F11) 123.65±6.03 141.55±6.17 92.33±2.63 

SD: Standards Deviations  

 

Figure 2 Concentration (µg/l) of Naphthalene, Anthracene, and Chrysene in different treated and untreated 
wastewater during the year 2022 

4.2. Naphthalene Concentration in Wastewater Samples  

The values of Naphthalene PAH in the years 2021 and 2022 wastewater samples are shown in Fig 3. The results cleared 
that the concentration (µg/l ±SD) in tested samples in year 2021 were 19.55±1.86, 21.33±2.18, 20.49±3.43, 22.21±1.54, 
22.83±2.76, 26.23±3.19, 144.83±4.62, 278.29±7.39, 139.92±4.71, 98.75±3.88 and 112.89±4.87 (µg/l ±SD) for F1 to F11 
respectively. Meanwhile, the concentration in year 2022 were 23.92±2.05, 31.76±2.44, 27.24±3.51, 27.88±3.04, 
31.30±2.21, 36.69±4.07, 161.20±4.05, 298.11±6.44, 141.77±5.22, 104.33±3.36 and 123.65±6.03 (µg/l ±SD) for F1 to 
F11 respectively. Naphthalene results also indicate that the highest concentration was in Tanning factory non-treated 
wastewater (F8) followed by Tanning factory treated wastewater (F7) for wastewater samples tested in 2021 and 2022. 
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Figure 3 Concentration (µg/l) of Naphthalene in different treated and untreated wastewater during the years of 
2021/2022 

4.3. Anthracene Concentration in Treated Wastewater Samples  

The results of Anthracene PAH in the years 2021 and 2022 wastewater samples are shown in Fig 4. The results revealed 
that the concentration (µg/l ±SD) in tested samples in the year 2021 were 22.05±1.23, 21.49±2.22 

21.09±2.17, 22.33±2.49, 23.18±2.41, 23.83±1.22, 154.11±3.77, 223.69±4.05, 119.88±3.55, 91.22±3.16, and 
122.34±1.66 (µg/l ±SD) for F1 to F11 respectively. Meanwhile, the concentration in year 2022 were 30.11±2.43, 
29.09±2.38, 28.76±3.22, 29.11±2.54, 30.76±2.66, 31.43±4.09 

160.44±7.32, 259.71±8.29, 133.88±4.19, 111.73±4.03, and 141.55±6.17 (µg/l ±SD) for F1 to F11 respectively. 
Anthracene PAH results also indicate that the highest concentration was in Tanning factory non-treated wastewater 
(F8) followed by Tanning factory treated wastewater (F7) for wastewater samples tested in 2021 and 2022. 

 

Figure 4 Concentration (µg/l) of Anthracene in different treated and untreated wastewater during the years of 
2021/2022 
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4.4. Crysene Concentration in Treated Wastewater Samples  

The results of Crysene PAH tested in the years 2021 and 2022 wastewater samples are shown in Fig 5. The results 
showed that the concentration (µg/l ±SD) in tested samples in the year 2021 were 14.56±1.67, 17.22±2.86, 14.05±2.02, 
16.83±1.77, 17.23±1.23, 15.77±1.81, 102.33±1.71, 123.11±3.55, 89.03±3.55, 62.05±2.15 and 89.51±3.71 (µg/l ±SD) for 
F1 to F11 respectively. On the other year, the concentration in the year 2022 were 25.21±3.10, 23.07±2.41, 21.60±2.67, 
22.25±3.44, 21.49±2.49, 19.33±2.45, 118.93±6.22, 141.22±4.06, 93.21±2.69, 77.34±4.01, and 92.33±2.63 (µg/l ±SD) for 
F1 to F11 respectively. Crysene PAH results also indicate that the highest concentration was in Tanning factory non-
treated wastewater (F8) followed by Tanning factory treated wastewater (F7) for wastewater samples tested in 2021 
and 2022. 

 

Figure 5 Concentration (µg/l) of Crysene in different treated and untreated wastewater during the years of 
2021/2022 

Generally, the results obtained in this research were compared with some results by other researchers (Anwar et al 
2000 and Qi et al 2013), [26-27] and it was noted that the results of the estimation of the three compounds agree with 
the results obtained in some research, especially for wastewater tested from factories, specially treated water, as well 
as wastewater from factories in industrial areas. 

5. Conclusion 

This study presents a report on the assessment of the concentration of 3 PAHs in treated and untreated wastewater and 
it was in the highest concentration in treated and untreated Tanning factory non-treated wastewater followed by 
Tanning factory treated wastewater samples during 2021 and 2022. The Lowest concentration of the tested 3 PAHs was 
recorded wastewater in collected from the farms (F1 to F5) it was used for irrigation. This study also demonstrated the 
possibility of estimating the different PAHs using the least techniques of chromatographic, GCMSMSTQD which may be 
available in most laboratories. This study encourages the future application of this method with extraction by the 
QuEChERS method to estimate the PAHs in real environmental samples. 
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