
Arc
hi

ve
 o

f S
ID

28����� � ������� ���	 
��

����� �A 7#���" 5 � �A �&�:����� ��)G �&�:-�!�8� ����� 
5 �I
� ���H� 

����# �DE 4�'
� !2"
 2�C
6��'� 9K'�:�"*�23� 2�C
L>,�E >��
 B��&M

)������
/
/����� (/)/&(

�����

� ����� #���u�",6" � /0
� �  S ����1��3 �� 
�
3 �-%� ��B ��()� +�% �����  S � G
N  S #
2 @
�(.�  S �"
N���",6"  
��8 #
�2
 N ��,"
B ��()� �A�� @
�(.� ;
6%  /0
� �"
N�;?1 ��,"
B  
�8 P6A +�% ����� ��,"
B  
�8 � 1�� t� �"
� @
�1 
� +�% #1
� #��S
�% .�"
��� +
\��� 1� +�
(��� 
�60CO �-%� �
M�"� v�" 
� 
�
3 �-%� �	,� CGy/min  fe/jVi��",6" #
�21� ��  S #
2GyhkV]UV

�",6" �1� ��  
�8 #
2#
2GyUjV]eV����3 �2�,��8 .#��� ��",6" #�� ��� ��2�,���8 1� �-� � ��* G�(��R @�D�� ��-� $M�R 
�2
�% G
>"� ���O�� .'�
�1S =�
�" C
�� �� #
2w
����� ����O�� hVV G�(��R �.�� �",6" �� �<,��� � �R #
2 1� ��  S #
�2GyhkV 1�

�"�% ;
-� ��Y 
�
3 �-%� .
3 �-%� ����
R ��Y �� 
� ;
-� G�(��R #1
� 1� ��  
�8 �R #
2GyUjV �,�� J�
�(�� 
�"S $�(�R �� ���� ��
�",6" #��� �� +�% ����� � +�% ;?1 ���,"
B  
�8 #
2 I����ik�ef�kj�.�� �,�.G�(��R '2
R �<,��� #
2 ��� D�" I����� jk�ie�

eh �.�� ����S $�� .�Bx� '2
& ��762 )i
�eV���.(�",6" ���(��& �
�  
�8 #
2�#
21� �� GyUjV]hUV�% +�2
M� .r�E
����� 1� #
2–,��8 1� '��D�� 
� �z�
8 �;
-� ��Y G�(��R #1
� � 
2��� '��D�� �FN J�,. ��
� .��� �� +�
(���� ��,�� #
��
3 1� 
�

 �",6" �� �-	
F� G�(��& ��
& XqL @
��"�� � S #
2 ����3 �.
L 
2 .���",6" #��� 
@
��"�� �,A� 
�  /0
� #
2 #?
�� #
2eV�� ��.�� 
�",6" $��1 ����"
��� 1,�2 � 
�8 +�% ����� #
2 ���S���  
�8 ���[�� #
2�����
8 
� p���� �F���+��6" �,�%�$��� G1? ����
��� 

���3 ���* +�
(��� ��,� �-%� ��?
� #
21�.

-N
, ���#����:�= ' !6 
���9%����� ��4� 
! 

Disinfection of Water and Wastewater Using Gamma Irradiation in Isfahan 
Water and Wastewater Treatment Plants 

Hassan Hashemi 1  Mohammad Mehdi Amin 2  Bijan Bina 3
Mohammad Abdellahi4 Maryam Hatamzadeh5

(Received Apr. 7, 2009      Accepted June 27, 2010) 
 
Abstract  
To investigate the effect of gamma irradiation on the disinfection of water and wastewater, water samples were 
collected from raw and filtered water and wastewater samples were taken from the effluent of the secondary 
sedimentation, polished effluent (1-day retention time), and also from filtered (rapid sand filter) effluent. The 
samples were irradiated with gamma collimated beam in a batch system using a Co-60 therapeutic gamma 
radiation machine with a radioactive source emission rate of 405.38CGy/min at different doses of 20-160 Gy and 
80-240 Gy, respectively. The samples were analyzed before and after irradiation for total and fecal 
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coliforms. It was observed that nearly 100% reduction was achieved in total and fecal coliforms in water samples 
treated with a dose of 160 Gy. Depending on effluent quality, disinfection efficiencies achieved using 240 Gy 
gamma irradiation for inactivation of total coliforms in wastewater samples were 83, 64, and 56 percent for 
filtered, clarified, and secondary effluents, respectively. The same values were nearly 81, 58, and 46 percent, 
respectively, for inactivation of fecal coliforms. At lower doses of 120-240Gy, the coliform bacteria were 
successfully inactivated. It was concluded that a linear correlation holds between the dose delivered and the 
inactivation of microorganisms, so that inactivation increases with increasing irradiation time. 

Keywords: Disinfection, Water, Treated Wastewater, Gamma Irradiation. 
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