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Abstract  
Shahid Mahallati Wastewater Treatment Plant was selected for installing a UV disinfection unit to 
investigate its germicidal effect on microbial removal. Low pressure mercury lamps were used to 
generate germicidal ultraviolet radiation (UV-C). The UV system was operated over a period of 6 
months that included both warm and cold seasons. A maximum UV disinfection efficiency of 
14.4m3/h was recorded for the system on the basis of design criteria within turbidity ranges of 9 to 32 
NTU. The minimum UV dose applied in the UV unit was 40000 µW.s/cm2 and the highest bacterial 
density in the UV unit influent was 5.6*107. Effluent total coliform or fecal coliform enumeration after 
exposure to UV ray showed the microbial density decreasing from four logs, or 99.99%, to as high as 
six logs, or 99.9999% removal efficiency, under different conditions. Effluent microbial densities in 
terms of total and fecal coliforms were below 1000MPN/100mL and 400MPN/100mL, respectively. 
These values comply with wastewater discharge or agricultural irrigation standards according to Iran 
Department of Environment. From our results, it is concluded that UV disinfection may be an 
effective technique for wastewater disinfection in Iranian wastewater treatment plants. 
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�F5#- B�� �	 � 
�%8 M�2( �2N'-����%	 8�2�,� ���7- ���;�
-�	%>��%� �� ��	 � +61 ��'������'8 ��� ��#3 ���,2, �'d %���

MPN ��%	 F; z2:- ���� �V%9 � �� ���F;�V%�9 ������2���-t

����� ���95�����]gZ[.���� 2  �� ��� ����	 $�?���4 �� ����%���	���� f

5 Water Quality Factor (Wf) 6�zQ���Y/PY�2, S="�6 �� 5�\����
{�!
��? %� |�1h, d�&�� =�i�� i��8
>�'� 4�R(% c����� 

7 40mJ/cm2

8 Fecal Coliform 

�������	 ��
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� 2  ���%	�5 �� f'4 ^� �� ��%�5-�j� �3 �� $�?�4 D/�� ���
y2C#- �N9.-8��%1�%�¡-R �� V�: � �� .� 2  �-�3 �%�8 ���

 �"�� �� ���95�� �	 ��� �	���6'� $�� ��c:G �	 �gxh �F�- %�5�, �
�FG%- �� �� ��� V�: �:Yk�� 2  ��	 $�?�4 ���� �� +�61 ����%�	

 �	 � �-�� ���� � 2  ��2'�gk� 2  ����%	 � �-�� �� ��%@ �� �4
 �-R �� �T�8 �� ���	 �� �¡�9'	�%�� ���� �2�N'- ��	 ����%	 %�KS�3

�	�3 �9'	�%� ���23%4 �	 ��� .� 2  �F�(��=	 
"�; �2�N'- �	 ��
 � 2  �� �4 ���%	��-�� �	 �� �� +75'- ��p" .� 2  +� ����3 ����

��� �5�%8 �2N'- �	 ��� ���%	 ��%!	 ���� B2O �� � �-�� �� ����%	
 ������ ��2-�2	 .� ���7.3 *�2- �	 ^� 2  M��� ���%	�$=_�� �� 
����'8���	 ��� UV �-�� �2�-� ��G�� &��; B%�5'; � �!��p"�9��


 ��%!3 $=_�� 
;%���	 ��� 2  �	 V��1� � �8��� M�2( ���%�	�
�%;� .

,�pi� 9 c���� 
B����� ��Y���(=@ ����G�%O � �-���� M�C��#"- �� ������ ��%��	 

������'8��9C��3 $=��_�� ��!��� ��� �@�=.- ���3����	 ��%��!3 j��;
��23%4�
�� ��� �]��� �9'	�%� .

�%!	 ���%	�3����; �� %�N  ��2- � �-�� �� �!���F5#- ��Z��3 
\gNTU  
�%8 V�: � .��U3 �� �'-�� *��8%	 �� 0�1�� �� M�%���� %

	�%5"�U3 *����%@ $�?4 �� M���; ���7- M�%�9C�3 ����	 �� �@
 �%� �	 ��23��%!	 A���%	��� �F5#- �-�� V�p'������2	 .�����-

 �� ���''� *���3 � c!- ���?	 +-�2� �� ��� $=_�� � $� M����
 � �-�� �G�%O 
�� �9'	�%� ���23%4 �	 ������'8 ��� .����� ��	��

M���;&����  ��2�- �� � ��5��� ������� �9'	�%�� ����23%4 $T� 
����� B����� %���� ��%��	�%5����	 %����� ���� � �8�2��,� }@���� �����

%��-c?� �8��� ��X�� ���2#  *�-S3 .��/	�� ��Y�� %KL�- +�-�2� &
*�-S3�	�3 �� ��� ����� ���� ��"  �9'	�%� 
�� �.

)Y(tID ×=

��� ����/	�� *
D- �?G%	 �� ��K �� M���%> �5 �� %	 ��&0�	%- %�5-IM��� 
��23%4�- �?G%	 �9'	�%� �5 �� %	 M���%>�� 0�	%- %5-t���-� 

 �K �?G %	 �	�3��
��.
��� ��/	�� �� �� � 28Y��- ��NG=- +�� �� �2�� ��- ��2�3

�	 M�C�#"- M�%���U3 ��	 ���23 ��	 ���  ��2- �� �	 �	��5�� �2N'-
 �	 $=_�� �9�� M���� %N  �� y2C@ �� �2��2- ^�F�- ��2�- �

��&�2�  V���1� ���� �	��3 ���-� %��U3 �	 
6?  .%�p�� ��� ��	 
�2�N'-	�� �����%��7- �����V�R �� �����%�	����� %��� B����� 

1 Microorganism 

9�' ���� ���95�� �	 $=_�� ������'8 ��p5�� �'� M�C#"- �9'	�%� ���23%4 
)� M���� �� ���� M�%��U3 �	 ��23 �	TSS�� ��p5�� �	 ���(
��.� (���k 9��;H/� ����� 

X��p5�� ��9C3 
��%n 

)A�25- M���� ��%	 NTUq(

4L/s(14.4 m3/h , 350m3/d,64 GPM)  

`��p5�� ��9C3 
��%n 

)A�25- M���� ��%	 NTUXq(

2.8L/s(10 m3/h, 240m3/d,45 GPM)  

a��p5�� ��9C3 
��%n 

)A�25- M���� ��%	 NTUav(

1.5L/s(5.4 m3/h, 130m3/d,24 GPM)  

i�� +1��G µw.s/cm2ivvvv 

q¡-R ����3 ���UV-C��� ���95�� u��� 

r¡-R z2  $%��- &�2����#	 ��"� c� ��

)nm gxw(

s¡-R M�C#"- PHILIPS TUV 30W/G 30 
T8-Germicidal 

t¡-R �"�24 ���- �'� ��},�@ �3��2� 

u��1�� ��%C- o%	��p5�� +; ivv≈M�� 

Xv %� ��%	 ��%C- o%	 �� ��23

��� ��9C3 $=_�� ���-%5- 

iq≈M�� 

XX ��%C- H�5,� ``v
,� 

X` ��%C- o%	 � ��%� 50-60 Hz 

Xa �,2, ��'	 $� ��2- �'� �3��2� ��� �2F93 
Xi �%���� ��%	 ���-� M�%��U3 �'-��

��p5�� 

iv k`����W2�?F� 

Xq �U3 �'-�� ���� ����"�- ����-� M�%� 

�/�.- ����%�	 �%�!	 ���� B2O �� 

�C�����  ������O2.- �� � �-������� ��

��p5��)��5?-� � ��5?	�3(

`` kXv����W2�?F� 

Xr �	 ����� $�?4 ��-� *�%5�

 � �-��UV V�p'� �� 

�%!	 ����%	)
���e��- �� &D6( (

Xv ����W2�?F� 

Xs �'�"��	 � ��'�� ������� ��p5��� ��

 ����������	 ����23 ���	 ���	%��- ���	 

�2�2- A��%� ���%!	 V�p'� ����%	 

uu/uu�(�� �3 uuuu/uu�(�� 

)V%9�F� z2:- �?G%	 �����

V%9�F� �����2��-(

5��	���%� �����_�� �8�2,� }@���$=&1��� :- ���� ��% �����2 
¡-R ��� �,2- �%��	 �9'	 ��N5 � �� M�2(�����-� �`�� ��3 
��� 

���  M�2( �%!	 ���- ���� �� �! � �%�� ����%	 .����%	 ��F� ����
 � �-�� �G�%O y2C@ �� ��� V�: � ���23%4 �	 $� ������'8 ���

 �2�2- 0	�'- � �9'	�%���%	 � �-��� z2  *�� �G�%O $���:3 � ���
 
2 Stand by 
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��
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��	 �F� %�65�- ��!5�%�� �2�� �� ���-� 
���������%3 %��N  X&
�%�	 ����'- �� +1��G������ �2�N'- *���3 
��� ��%�� *� .�2���

�� +1����Gwhhhh-� �K �� M���%��>���5 ���� %��	 ��0��	%- %��5- �� 
�	 ������'8UV ����� ���2- &B2�61 +�	�1 ���'�O� ��%�_ ��	 

Z/ZZ���(�� �%5����	 �����8�2��,� }@���� �
?���� � $� �����
������H`�V2����2I�25I�%�a�- �2� ]g&\h�\Y.[

��7- �	 ��23 �	�p'� �� M���; �F5#- %�%!	 V� ���%	��%� &���'
����'8��	� �� ������ �F5#- x/Y�3w,� �K �� %5 �� ��� V��: � �.

U3���-� M�%�.-�/�8��%1 �	 ��23 �	 �%��5?	 �O2.- �� � �-�� &
��; � ��26  ���	 � �'�"�� 2  V�p'� �� �� �' ���%	�3%3 �	 �	 ��*

Yh ���3 gg?��F� ������ ����-� � �2��	 �����2  �� W2���_�� �� $=
%3�%������� *� B�� ��� �Yh?F� ���� ��"  %5; W2 .

+>� ��gKS3 ���23%4 %�-���	 ���; �� �9'	�%� �	%>�$=�_�� 
������ �-�� �	 &F; z2:- ���� �?G%	 �V%9 ��� ���� ��"  ��

�� .%5;���p5��� �%�>F� ��23 *&M����; �� \g��G�� NTU 

�	 �-� 
�� .�����%� *����; A- ��	 �	%>���%5;��	 �����3 �����
F; z2��:- �?��G%	�V%��9 �� ����Yh[*x/Z���	 Yhg*g/Z����"��- 

�%8��.��B���- ���7- *��!d ��p, �c5��ZZ/ZZ�(�� ���	 ���; 
-�	%>�
�� .%5!	� ��p5�� �%>F� *�M���; �� �Z��G�� NTU 

� �� � ��2	��%� *�- ��	 ���; A�	%>�%5;�	 ����3 �?G%	 ���� ��
Yhb*[/x�	\\�%8 ��NG=- ���� ���.���B����- ����7- *��� 

1 Trojan Co. 
2 Giardia 
3 Cryptosporidium 

��p,�c5��ZZZZ/ZZ�(�� - ��	 ���; �	%>�
��� .�!F>�� ���
\�w5 ©��� �� ��� V=�� f�2���p"���-���2-� �G���B%�5'� � �!

 ��%!3 $=_�� 
�%� 
�9�� �	 3%3��%�	 ��F; z2�:- �V%�9 � ���
 F;�V%9 �����2��- � ��� �]��� 
�.��� ��2�- j������� ��	 �

�3���� F;�9�V%����2��- �8 �NG=- �� �� %5; ���� ��%�; ���
���� ����'�� ��"��  %��-� *Yhh���(��- ����	 �����; ���	%>�$�?��4 �� 

��%@�
��)+>�w.(7.3 �����	 ���� V�: � M�7 ���%	 �2�N'-�
��;��� ��23%4 ������'8 �� �9'	�%�� ��9C�3 $=�_�� �� ���� ��

���%�� � ����!� E�7  %&��p, f'4 �3 �� ���; �5��5G ��	��%5"
 �!C@�� ���; ���8�2,� �
��� ���� ����"�- ]x&[&b�gY.[

�	 f��5  �	 %N  �7- �� ��-� 
����� �	 �?�7.3 %���5�%8 V��: � M�7
 B261 +	�1 � $2F/- ���?	 %N  ��2- � �-�� �%>F�
��.

7��N
��  �
C 
-�- ��	 ���; �����	%>����23%4 �� ���95��� V��p'� �� ��9'	�%�� 

�%	�����'8 ����%@ $�?4 �9C3 �� ���7- �� $=_�� � �@���	 �?
������ %�	 � �! %F; y2C@  ���- ���23 +	�1 �����	 .���	 �����

 �9'	�%��� ����23%4 �� ���95���� ��	 ���� ��������'8 $�?�4 �8�2�,�&
���� �2�� �� ��� �]��� ������� �5�� �	 ^6/'- A��.- 
�n�9G ��-

 
�� �����"� �� ���95�� ��%	 ��%�� 
?�� .� ���23 �2N'- �	 �� *
�5  W��� %	 ������	 $2F/- f��5  ��	 ��'5��� ��	 � ���-� 
����f

�:3��; ��; ��9���%@ $�?4 ��� �� �9C3 %���@�� � ���&�2"; 
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MPN/100mL ��� �	�3 �� +61 �� V%9�F� z2:-
MPN/100mL ��� �	�3 �� ��	 �� V%9�F� z2:-

M
PN

/1
00

m
L

��V
%9

�F�
z2

:
-

�?G %	 �����"� l��C- �� �� %�T4 ��!	� �	 $�?4 ��F#3 ��%	 ��� �]��� �2'�� 

�� V%9�F� z2:- 

1000 MPN/100 mL

(e*��G %	 �	%��- �8�2,� ��	 ���� �� �9'	�%� ���23%4 %�KS3 V%9�F� z2:- �? ��9C3 ��� ��9C3 $=_�� �� �� &��%!3 �3=.- ��!� � �@
� 2  ����� ���%� ���7- � �/�.- ��-� &M���� %N  �� �F5#- A��%� �� ����%	 
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220

20

800

200
400500

1.0E+00

1.0E+01

1.0E+02

1.0E+03

1.0E+04

1.0E+05

1.0E+06

1.0E+07

1.0E+08

1.0E+09

1.0E+10
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MPN/100mL ��� �	�3 �� +61 �� V%9�F� z2:-

MPN/100mL ��� �	�3 �� ��	 �� V%9�F� z2:-

M
PN

/1
00

m
L

����
V%

9�F
�z

2
:-

�?G %	 �����"� l��C- �� �� %�T4 ��!	� �	 $�?4 ��F#3 ��%	 ��� �]��� �2'�� 

�� V%9�F� z2:- 

1000 MPN/100 mL

-�* ��0�C ���@� -��@* 
(e*,�V%9�F� z2:- �?G%	 �	%��- �8�2,� ��	 ���� �� �9'	�%� ���23%4 %�KS3 ��9C3 ��� ��9C3 $=_�� �� �� � �@�!� �3=.- ���%!3 

��%!3 $=_�� 
�%� 
�9�� B%5'� � �!��p"��-�� �2-� �G�� �2� �� ��� V=�� f��5  W���%	 

2

200220 200170
300
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MPN/100mL ��� �	�3 �� +61 ��2��- ��� V%9�F� ����3

MPN/100mL ��� �	�3 �� ��	 ��2��- ��� V%9�F� ����3

M
PN

/1
00

m
L

��
2�

�-
¥�

�V
%9

�F�

%	 �����"� l��C- �� �� %�T4 ��!	� �	 $�?4 ��F#3 ��%	 ��� �]��� �2'�� 

��2��- ��� V%9�F� �?G 

400 MPN/100 mL

-�* ��0�C ���@� -��@*
 

(e*7�V%9�F� z2:- �?G%	 �	%��- �8�2,� ��	 ���� �� �9'	�%� ���23%4 %�KS3 ��9C3 ��� ��9C3 $=_�� �� ��2��- ��� � �@ �3=.- ��!���%!3 
=�� f��5  W���%	 ��%!3 $=_�� 
�%� 
�9�� B%5'� � �!��p"��-�� �2-� �G�� �2� �� ��� V

-�� �� ��23��	 ��� *��� ��2'������p�7- �� *�W�����	 ���
7-�5�'( W����%	 ����'8 ���%�!	 $=�_�� 
��%8 .��	 ���23 ��	

��!3 +�	�1 
,2!� �	 %N  ��2- � �-�� 
@�� M��/1 � V��2, �>' �� �
�� � ��2��	����' ������%��!	 � 
@���� ���%��	�V2���%- ��� ���	 �� �� 

����'8��$=�_�� ��'��� �%F; ��- 
�	�1� +�	�1 �����	&%�N  �� 
��C51��� �	 ��23 ��� �� �� ���23 � ��� *�(�@ 
�����2@%	 


�� .�����'8 ��� z2�  %�� $�#5 � �� +61 M�2( %� ����&V�R
 
�� ��C51� ����%	��7- � ��� ���23 �	 �! � �? �%� �	��2�2- A

8 M�2( �7/'- ����%.�- ��� *�� c!- �����- �� ��	 ��23 ������� 
�� ��2�- ��" ������� $� ��	 %�N  ��6'� �������.- 
?��/��

9C3 $�?4 �� ���95�������"; �� ��� ���%� �����.
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O����.��] 9 �)/5 
*�� �	�����>� �� �F��1� �?G %5;� ����29� *��*?�G %�5;� &��

G�����.( *?G �.- &���� &�24 �	���� �2����@ ��_��.- &
�G���'<� ��-��	�	 W��'!- c ��@ *�%&��1� ����1 �+'��%4 �

9C3 V%5.-��!� � �@�3=.- ����%!3 �- � ����1 �2�.
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