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Abstract  
Atrazine is one of the most widely used herbicides in the country, including Khuzestan 
province. The presence of this herbicide in aquatic environments poses a serious threat to 
human health and the aquatic ecosystem. Atrazine is an endocrine disruptor and is considered a 
carcinogen. The half-life of this herbicide in water and soil is between 20 and 50 days, that 
depends on the temperature and pH. Therefore, the present study aimed to determine the 
pesticide atrazine in agricultural drains and water of Karun and Dez Rivers. In order to measure 
the concentration of atrazine in agricultural effluent and Karun and Dez River, 15 stations 
upstream and downstream of the river were used. Determination of atrazine herbicide 
concentration was used by high performance liquid chromatography equipped with ultraviolet 
detector at maximum absorption wavelength. Construction of stock solutions was done by 
adding standard atrazine solution at concentrations of 1.5 and 0.5 ppm, 0.1, 0.05, and 0.05. Data 
analysis was performed using Excel software. The results showed concentration mean of 
atrazine in the downstream station (9, 11, 12 and 15) decreases compared to the upstream statin 
(1, 3, 5 and 6). Maximum concentrations of atrazine in summer, winter, autumn and spring were 
measured with 55.16, 53.02, 111.51, 49.86 µg/L, respectively, which is beyond the standard of 
the environment organization (MCL=3 µg/L). Liters and different seasons of sampling are about 
94.56%, 94.34%, 94.13% and 93.98% higher than the WHO standards. The results showed that 
the amount of atrazine herbicide in most water samples of Karun River is beyond the standard 
and WHO and EPA regulations. The Karun River was observed. Maximum concentrations were 
observed in maxing point of Karoon and Dez Rivers (station 1) followed by Dehkoda agro – 
industry (station 6) upstream. 
 
Keywords: Atrazine Pesticide, Karun River - Dez River, Agricultural Drainage. 
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1 United States Environmental Protection Agency (USEPA) 
2 Maximum Contaminant Level (MCL)  

Molecular formula C8H14ClN5

Molecular mass 215.68 g/mol 
Appearance colorless solid

Density 1.187 gcm-3

Melting temperature 448 ok , 347 oF , 175 oC

Boiling temperature 473 ok , 392 oF , 200 oC

Solubility 30 mg/L
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Table 2. Geographical points of sampling stations of Karun and Dez Rivers, in 2020 - 2021 

Number of 
upstream and 
downstream 

Karun and Dez 
Rivers stations 

Sampling station 
Sampling place Geographical 

coordinates

River Drainage X Y

1 Imam Khomeini Agro – industry (shoeibieh) –
Intersection of Karun and Dez River, Shotait Station � 298822 3497000 

2 Intersection of Karun and Dez Rivers � 269165 3455405 
3 Imam Khomeini Agro – industry, 2 kilometers Down. 

Dez River � 278795 3467363 

4 Veis City, left & right coast of Karun Rivers, opposite  
Moshashaeian Sadat village � 256807 3447947 

5
Dehkhoda Agro – industry, opposite Beit Fares village 

Entrance to Karun River, west coast. � 255830 3408946 

6 Dehkhoda Agro – industry, opposite  Great Jesanieh 
village, East Martyr Barwayeh Highway � 297474 3484643 

7 Sugar Refining Road, Gobeir 3 village, Dehkhoda Agro 
– industry, Entrance to Karun River Drainage � 277096 3461654 

8
Dehkhoda Agro - industry, west Highway, Martyr 
Barway Toward Ahwaz Highway police, Ahwaz - 

Andimeshk
� 298692 3500348 

9 Karun River, Daghaghalleh village � 249850 3435662 
10 Ahwaz, Kianpars, Khouzestan Water & Wastewater 

Company � 256796 3419147 

11 Deable Khozaei Agro – industry discharge point, 10 
kilometers to Shadegan wetland � 240070 3377169 

12 Salman Agro – industry Drainage, opposite  Shirin Shahr 
Bridge � 245320 3390710 

13 Faraby Agro – industry, 3 kilometers Abadan to Ahwaz 
Road � 248988 3401030 

14 Amirkabir - Mirza khochakkhan Agro - industry 
Drainage, 40 kilometers Down Ahwaz City � 286391 3477201 

15 Karun River, Great Nassareh village, 60 kilometer 
Abadan – Ahwaz Road � 228225 3369344 

-�]�:�� ���
	�
�B AF" $ �* -�]��:�� )�* ��!��! )��* ��; )���
��
'��� )�*�����2$�B ������ ��� 74������
��!���$� 7�4�

.74� -�> �{��� .� $ �$��� 

2020
���� 
7K8 R�� E#��8� � 	87�8 9:�� $I:�+5� y= 
�!��! �*��
P� .� m� ��I<B �� ��!��! �
���)�)o�6$���" ��� `����"

 ���". ���" �; q(S"��-��" ����<") -�]�S��".8 ��� -� �S!��
)��B � >?� %��� -�]S!�� 7>��P� &����4.�� ��0�8 &.���*� ����>

�=�,� -�]S��".8 (�> 2�4�� .:.��
!���" ���
�
�> ����" �"����
 &~
����Y 5���06����4 �
���4� &�����
	
�$� ����*8 ��06����4 �
���4�

$��
*
�����5��
:�$��
* &d��� �B�� �� 5�
�
! �
4� &\��4
 Z
�" 7�
�> .� �*�]S��".8�\�4 ����!���4� ����� $ ��
P� ����68

'�� .� 1
�� d���� ��� ��.�
��8 1�� ��.�d��,(" $ ��=��
������68 ��]
��4 7�
��>t���
P����> 7��@�Y �
��
<� $1[���4 . \��4

'�� ��.�
��8 1� ���� ������� ��� V���" �	�
3����"$
� -�]��4� .� 
HPLCu2�" Agilent Infinity Series1200 -�]��4� .�> -��0�4�

��� �� �� ?P[" ��	UVx1[��4 )�
�� �� -��� ��.�
��8 )$� 
��
 
1 Merck 
2 Sigma-Aldrich 
3 High Performance Liquid Chromatography (HPLC) 
4 Ultra Violet (UV) 



0K� ���1�1�� C���  ��) ����O�	 �dx.doi.org/10.22093/wwj.2022.321248.3216 

144

����� ��� 	
�� Journal of Water and Wastewater 

�����
���� ����� ����� Vol. 33, No. 3, 2022 

b�" 2�;��� .�> \
@�� 
�"�!�! Z
�F�" .�	 ��.�
��8 \�4 )�
��
 .� �;��(" �� ��0:	 
	��pH 2��<"�/����/���� A�
�
!��4� $

7I:!���������=�� ��� ��?�
" ����
B ml/min�������B��
 y�
:�4 K�! ���4 ���$C18 �!��! �"��� .�> ��� `�.
� .� AI� �*

-�]�4� &�!.$� -.��!� �� ?6��4 ���4� 
��
	 5� `�
; .�µm ��/�
$�!��! 5
� 
�. G�4 7{�
� ��� �* ����J" 7�@�Y���/�&��/�&

��/�&�/�&�/�$PPM����J" $ ��.�
��8 2��P[" 2��F" �� ��
 q(S"���
" 
��
6 $ ��!��! .��/����
" 
��
6 ��� A�
�
!���4���
�=�� $ #8����=�� 2���F" .� -��0��4� $ A�
�
!���4�HCL ��

pH 2��<"��	�^� $��
� �/�%
3NaCL �����"���� ��J
��

	 $ �� 6���	 ���6�6�.� ��
��4�
I
6�� ����F�" \��4� $ ����!����4� �����
7@�Y �� ��.�
�8 �]!
4
4 
��
	 �� -�> �

<� )�*��/��$
 
"

 -�]�4� ��HPLC � �� ��.�
�8 �<��$ 7@�Y $ `��?����<
I; ��;
7>�� ��B$ �!��! ��&7{�
� .�> 

�����������.�� ���� ���4�
� ��
��H� -.���� A��I� .�.� -������8 �$�$
�
��� �� �$��� �!���$� 74���� ���=�	 �� 74�zi��� )
�"���
�

 �

<��i��

<� -�]�:��>.� ����! 7F=�5
� � -�"8 74� )�*
 ����=� �������	 $ ?
6���!8&\��* A��
�F� f$� .� -��0���4� ���� �]���:�

 �4�
� (��� ��
4
3�)�>.������ $ ��.�
��8 #��(�!� ��� ���@�"
 �I4�F" a�
^ �

<�R2-�]�:�� ���R;� �"��� .� -��0�4� �� )�*

7F= �� %���� -�> 7{�
� ����! �[�4��-�"8 74�&�>�����! ��� �
A > �� �8�-�"8 .74� 

a�
^ ��� ���J" �

<��B�� �� E��
> �� 1*$U�� �3��
e
� $
-�]�:�� 7<4$ $�!��! )�* �$�0�" )���
�74�" �
6$� .cm�� �06

-�]�:�� %��� �4�
� .� )���� �� �* ����J" 
��S
� ���a�
�^ ������
 �

<� ���(�!� ��� �� $�5�
"���� $ ����

Y $ ����. 7<�4$ A�
6�

 ��� ��
<" ��� �$��� �!���$� \�:
4 ��������/����	
3 
�@! ��
 .�> 

-�]��:�� 
��S
� �� -�> ��	
3 
@! �� )�*��
<" �� �B�� �� )��*
�!��! $ )���
���2��<" ��; �
��� �� ���� �$���� ��!���$� 7�4�

 .� 
��� a�
^��/����� 7�4���� $��� ��!���$� �� �$��������
.�> �����> ��=� �06�" $ ��
<" a�
^�

<� -�]�:�� �"��� ��� ��*

0�4��3� f$� .� -����� ��
4
��4 $ ���<" G������=���� ���

1 Part Per Million (PPM) 

 
Fig. 1. Atrazin regression for selected stations from 
upstream to downstream of Karun and Dez River in 

different seasons 2020-2021 
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Table 3. Mean of Atrazine concentration in water of selected stations of Karun and Dez Rivers, based on seasons 

SummerAutumnWinterSpring

Sampling place

Sampling station 

Number of 
upstream and 
downstream 

Karun and Dez 
Rivers stations

DrainageRiver

55.16 45.56 53.01549.86 �
Imam Khomeini Agro – industry (shoeibieh) –
Intersection of Karun and Dez River, Shotait 
Station

1

28.22 27.69 26.24 24.65 �Intersection of Karun and Dez Rivers 2

44.99 43.89 43.43 41.56 �Imam Khomeini Agro – industry, 2 kilometers 
Down. Dez River 3

25.31 24.96 24.38 23.94 �Veis city, left & right coast of Karun Rivers, 
opposite Moshashaeian Sadat village 4

48.05 47.84 47.24 45.57 �
Sugar Refining Road, Gobeir 3 village, 
Dehkhoda Agro – industry, Entrance to Karun 
River Drainage

5

51.65 51.11 48.86 44.51 �
Dehkhoda Agro – industry, opposite Great 
Jesanieh village, East Martyr Barwayeh 
Highway

6

3.853.253.0523.016�Dehkhoda Agro – industry, Entrance to Karun
River7

47.75 46.68 42.42 40.96 �
Dehkhoda Agro - industry, west Highway, 
Martyr Barway Toward Ahwaz Highway 
police, Ahwaz - Andimeshk

8

6.326.115.2124.96�Karun River, Daghaghalleh village9

21.8820.5620.0718.88�Ahwaz, Kianpars, Khouzestan Water & 
Wastewater Company10 

8.36 7.88 7.95 7.22 �Deable Khozaei Agro – industry discharge 
point, 10 kilometers to Shadegan wetland11 

25.325.0524.222.93�Salman Agro – industry Drainage, opposite  
Shirin Shahr Bridge12 

2.941.16 1.121.09�Faraby Agro – industry, 3 kilometers Abadan to 
Ahwaz Road13 

33.12 32.75 32.68730.96 �
Amirkabir - Mirza khochakkhan Agro -
industry Drainage, 40 kilometers Down Ahwaz 
City

14 

ND ND ND ND  �Karun River, Great Nassareh village, 60 
kilometers Abadan – Ahwaz Road 15 
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Fig. 2. Mean of Atrazine water of the rivers in winter 
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Fig. 3. Mean of Atrazine water of the rivers in spring 
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Fig. 4. Mean of Atrazine water of the rivers in summer 
 ;,��0-.��!� ����! �
]!�
" -�]�:�� �� ��.�
�8 -�> )

3 ���(�!� )�* ���:��� A,	 �;a:/
�)%
3$
 
" ��(
�
6 

Fig. 5. Mean of Atrazine water of the rivers in autumn 
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Fig. 6. Mean of Atrazine concentration in water of 
drainage, Karun and Dez Rivers 
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Table 4. Mean of atrazine concentration in water of drainage, Karun and Dez Rivers in different seasons 

and comparison with standard seasons of 2020-2021 
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