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Abstract

This study aimed to investigate the linear alkylbenzene
sulphonates (LASs) as molecular markers to detect
contaminants associated with municipal wastewater in
Abbasabad River. Sampling was done in 17 stations from
Abbasabad River in spring 2019. Parameters such as water
temperature, acidity (pH), electrical conductivity (EC), total
dissolved solids (TDS), dissolved oxygen (DO) and redox
potential (ORP) were measured at the sampling site. After
transferring the samples to the laboratory and preparing the
samples, the LAS concentration was read using a
spectrophotometer at 650 nm and the LAS concentration was
calculated using the calibration curve and absorbed
wavelength. Ecological risk assessment was performed by
calculating the RQ index. The results showed LAS
concentration ranged from 0.11 to 2.65 mg/L with a mean of
1.25 mg/L. The entry of untreated wastewater into the
Abbasabad River was the main cause of the high concentration
of LAS. An ecological risk assessment results showed high risk
in the studied basin. The results of the Spearman correlation
test between LAS and water quality factors showed a positive
relationship between LAS with salinity, TDS, EC and
temperature. Comparison of LAS concentration according to
Iranian standard for discharge to groundwater resources and
agricultural and irrigation purposes showed that LAS
concentration in 14 stations was higher than permitted for
agricultural, irrigation and discharge into wells and at four
stations above the permitted level of discharges to surface
water sources. The concentration of LAS at 15 stations was
above the permissible level of detergents in drinking water
according to the Iranian and WHO standards. This study
demonstrated the usefulness of investigating LASSs as powerful
indicators for tracking contaminants associated with urban
wastewater discharge.
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Fig. 1- Map of study stations and sampling points in Abbasabad River
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Table 1- Descriptive statistics of LAS and water quality factors in Abbasabad River water sample in
Hamadan

Ol ;3 3UT wls alddg, O diged ;5 O CubsS oS o LAS _dumogi jlof —) Joua

Unit Mean Minimum Maximum Std. Error of Mean Std. Deviation

LAS mg/L 1.25 0.11 2.65 0.17 0.71

Salt mg/L 71.11 26.60 368.00 19.43 80.12
TDS mg/L 93.79 34.90 485.00 25.62 105.62

EC ps/cm 142.36 52.40 735.00 38.81 160.02
ORP MV -12.44 -37.00 -0.30 2.05 8.46

pH - 6.97 6.35 7.50 0.07 0.27

T °C 14.71 11.70 17.80 0.45 1.84

DO % 45.32 26.50 51.20 1.37 5.66
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Fig. 2- LAS concentration at the studied stations in Abbasabad River water sample
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Table 2- Spearman correlation test results between LAS and water quality factors in Abbasabad River
water sample in Hamadan

Oled 15 3UT b Ailddg, O diges 15 Of CutuS (Lo, g LAS ‘pt (30 gnawd] Siawmnod (3903 g lis =Y Jgua

LAS Salt TDS EC ORP pH T DO

LAS 1.000

Salt 601" 1.000
TDS 554" .996™ 1.000

EC 554" .996™ 1.000™ 1.000
ORP -.246 .086 109 .109 1.000

pH -115 -231 -.228 -.228 522" 1.000

T 697 318 201 291 -.367 -.140 1.000
DO -.404 -511" -.497" -.497" -.181 -.104 -.395 1.000
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Table 3- Results Ecological Risk Assessment of LAS in Abbasabad River Water Sample in Hamadan
Olsed 3 3L1 ol 6lbag) O aiged 3 LAS Sy jlsST Sty 2l @l Y Sy

Station RQ Risk status Station RQ Risk status
1 4.85 High 10 7.93 High
2 0.39 Moderate 11 4.56 High
3 3.94 High 12 5.54 High
4 2.63 High 13 4.43 High
5 4.09 High 14 3.87 High
6 8.72 High 15 0.56 Moderate
7 6.91 High 16 1.70 High
8 9.81 High 17 3.93 High
9 474 High
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Fig. 3- Results of Ecological Risk Assessment and Risk Classification of LAS
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5- Total Dissolved Solids

6- Dissolved Oxygen

7- Oxidation Reduction Potential

8- Risk Quotient

9- Maximum Measured Concentration
10- Predicted No Effect Concentration
11- Effective Concentration

12-Lethal Concentration

13-Sandard Assessment Factor
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