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Abstract 
The efficiency of modified Phragmites australis nanoparticles for nitrate removal from aqueous solution in batch 
and continuous conditions was studied. The effect of different operating conditions such as pH, the amount of 
adsorbent, and initial nitrate concentration were surveyed. Our results showed that, pH 6 could provide better 
condition for nitrate removal. The increase in the nitrate concentration from 5 to 120mg L-1 reduced the 
efficiency from 90% to 67%. Kinetics and isotherm data revealed that the nitrate adsorption successfully can be 
described by pseudo-second order kinetic model (R2 =1) and Longmuir isotherm (R2 =0.99), respectively. At the 
continuous-flow mode, column were operated at 0.98 L hr-1 and 2.27 L hr-1 with initial nitrate concentration of 
15, 50 and 120 mg L-1. At the above mentioned conditions, the adsorption capacities were 13.4, 28.5 and 36.5 
mg g -1 at 0.98 L hr-1 and 25.2, 60.9 and 74.3 mg g-1 at 2.27 L hr-1,  respectively. 
 
Keyword: Nitrate Removal, Phragmites Australis Nano Particles, Contaminated Waters. 

��(,#-.� ��
.�#�) �������* �)<�� ��&���� �)<���* ������� �YZ �	�
�� ��� ������	�
31'1['[ )431�. (Farasati2760@gmail.com 

'��� �YZ "#$% �	�
�� ��O���� ���OC<  )����Z ��� ���	�<�#C� ����A] ���� ��&�� 
1�<�#C� ����A] ���� ��&���� �YZ "#$% �	�
�� ��O���� ���OC<  )����Z ��� ������� 
2�)��
? S�T�T��  B�� ������� ��O���� �������� )�
L �O� ! "#$% ��&���� ��^��� �.�< )�C

<�#C� ��#!�� 
>���&���� �)<���B ��O���� �YZ �	�
�� ��� ���	� ���UE� ����UE� ��8
E 
0��9
� �=�* �9
� ��&���� �)<���* ������� �)��� �X�Z ��� ������	� 

1. Assist. Prof. of Water Eng., College of Agriculture, Razi University, Kermanshah 
(Corresponding Author) (+98 831) 8323727 Farasati2760@gmail.com 
2. Prof. of Irrigation and Drainage, Dept. of Water Sciences Eng., Shahid Chamran 
University, Ahvaz,  
3. Assoc. Prof. of Irrigation and Drainage, Dept. of Water Sciences Eng., Shahid Chamran 
University, Ahvaz 
4. Assoc. Prof. Faculty of Public Health, Environmental Technology Research Center, Jondi 
Shahpur University of Medical Sciences, Ahvaz 
5. Prof. of Water Eng., College of Agriculture, Isfahan University of Technology, Isfahan 
6. Assist. Prof. of Watershed Management, College of Agriculture, Gonbad Kavoos 
University, Gonbad



35 ��������	�
������ � �

F�C!	/! 
YF� @
 �+4 8��4W #4�� �*% ��*N�� /[���$� (��$�@�4@ ��F% �� �	

 .�'
 -
��$� V�& �@���*5� ��*F�$ �7& @
 �*:�� ����*  {�*� #4
 
�**:� ��**; �� ���**4@ �E�**' �**% � �**'
 �F%�**R�& {
�**�
 <**&� �

�'
]!~X[l*E�% ��,*' ��F% �% ����� -
��$� /
0$� P4
0&
 .
 �4
IJ ���:�' 8�4�� @��%1�� �F� �� ����]?[P4
0*&
 #$�CD	 .

 ���*$; -�+*5� @��*% bB*' �*�$�@�4@ Q �� -
�*�$� �TNJ �
�� �+4[� ��
 �� -
�*�$� ��*4@ /
0*$� �*.�� -
�$\�*� @
 �+4 .��:

 ��**5$% �� .�**'
 /
�
@�**� �� �**$D�$%�N���� ���**D$% ���$��**: Q
M$�� �*�D� �*�$�@�4@ Q �� ��
��$� /[���$� �TNJ (�7$B] ��	

 @
L�N$� �*'
 ��$  �� V��]_[���*F� �*:
�F% /��@�*' .e�*TNJ
 �
�*% 
� �*�
��$� /[���$� Q�*: Q!U�*N$� V�*E
 �*�$  �� V�*�

 8��D*: YO�*� P4
�*4� �� 0*$� /
�*4
 ��*5� �� .�'
 8��D�!U?L 
-
�*�$� @�*O� �*TNJ �G�
�; ��7�6 -�H$H�� � ��
����'
 ��'��

 @
 ���$��: Q ��X?�N$� �*% �*�$  �� V��?U�*N$� �*�$  �� V�*�
�'
 ��&�4 �$$z�]`[*�$� 2I*; �
�*% �\�*� ��F:�� @
 �+4 . @
 -
�

�'
 ���4 ���B� i�� (8��  ��F%]>~!U[���4@ ��F:�� p
�$�
 .
�% �F� �� ���B� /��� �'� @
 �\�*� � �*�40	 Y*� ���*$� ��*	��

 y�*��% �*ND� @
 ���*4@ �
�*� .�*'
 8�: V�O�
 �@���5� -
�$ ��
 �*� 8�
 ��*� � V
��% �'�� (�+5$� �*% �*��
�� ���*B� /
�*�E ��*	��

8�: ��6
 ���$� �*% �*��� ��*�]!!~!L[��*6
 . (/�*' ��4I*�
 �*$ �� /�*+�
 � ��*O� �%�*4@�% (/
@�
 �*D$= (����*  2I; /�+�


��w4� @
 (�'�nD� �*'
 8�*: �*�m -�74�*R �BG� ��	]!X[�*� .
8�**�4W 2I**; �**�$�@ �� ���**4@ -�**7 �,� /�**�� @
 8��.�**'
 �**% �**	

 /�*5� -�H$H�� �4��� .�'
 ��&�� -��6 �	�$� ��F%m�� �*� �*	�
 8�*�4W 2I*; �� �4W�% �$N%�= �7 �,� ���� �	�$� ��F%m�� �� �*	

 ���
�]K�!?~!c[.
�% 04� Qm�� �
�� /�*+� �
�
� ��*4@ 8w*4� s,*' )*$ � QI*� ��*	

 ���*� �
�*� 8���� �S5� -�$6�3� @
 �+4 .����	 �4W�% ��,'
 �*4 � ������*' �*:�� �
�*� ���&� �% -��.�� ����&� �� �'
 #4


�8@
�*�
 g4 @
 8��� g4 -
�m 8@
��
 �� ����@ .���
� ������'��+$
ga�� ��� �� �� 8��*� ��7%
 (8��� �����' � b$��� �% 8��E (��:

 ��*% �*	
�� / �
�*� ��� �*% �
I*��$\�� )�
�E @
 �+4 0$�]KU[.
�*% ���*� ����*�& @
 �$�� �� 8@���
 � ��*$N� �[�* ��+� g*4 /
�*�E

� YNE �% �
I��$\�� �� ��4 �7�6 8��4 �� �%�H�
 ���� �����& .��:
 �*�� /�*F� �� 
� / 8�*94�� � ��*k �*	
�� ��*O4
 /
�4
 ���3�=


�
� �	
�� �
�= ��� �$\��]K![�C� . �� �����& ���� �*� �*�
�� �� 

��$��
 �
�= (�	� ��BF% �$.$� �$.3� Q�R�& 8�: �
�*% 8��.�*'
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2 World Health Organization (WHO) 
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1 Particle Size Analyzer (PSA) 
2 Fourier Transform Infrared Spectroscopy (FTIR) 
3 Scaning Electron Microscopy (SEM) 
4 American Standard Test Method (ASTM) 
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