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Abstract  
The aim of this study to synthesize nanoparticle zero valent iron and to determine its efficiency in arsenic 
removal from aqueous solutions. Nanoparticles were synthesized by reduction of ferric chloride using sodium 
borohydrid. The experiments were conducted in a batch system and the effects of pH, contact time, and the 
concentrations of arsenit, arsenat, and nano zero valent iron were investigated. SEM and XRD were applied for 
the determination of particle size and characterization of the nanoparticles synthesized. SEM results revealed that 
synthesized particles were of nano size (1-100 nanometers). At pH=7.0, 99% of arsenit and arsenat was removed 
when nano zero valent iron concentration was 1 (g L-1) over a retention time of  10 min. Based on the results 
obtained, the removal efficiency was enhanced with increasing nano zero valent iron dosage and reaction time, 
but decreased with increasing initial concentration and initial solution pH. The significant removal efficiency, 
high rate of process and short reaction time showed that iron nano particles are of a significant potential for the 
removal of arsenic from aqueous solutions.  
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$�	� * �.� '��\ ���� #�pH '��$�� * #��$�� k~= 
����� 	�:���� &��! CQ* #��$�� #�+N  �(�3� 
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1	�3�� 
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�1	J��.� '��\���� o$�� &� k~= 
����� 	� '��$�� * #��$�� #�+N '�	��X� 	�H�� 
$�	� :���� &��! CQ �(�3� 
C nZVI=1 g L-1 *|pH= 

B���!� !� B-� ��� ���
� �.0?� �� m#�$� :"�� :��*� .Z���I�
 �4+?� �� '��\���� #�+NC1 �� R	� ������ &���! �� 	�
W3����( 

�$����$�� * #�� �� '� ���� k~= 0��� ��; ."F� �+=	� �� &��! 
��� �����4� �������L*� ���+=	� !� :"���� #��$�)CQ���(�3� (#���+N *

��� * #����H '����$�� * #����$���	�HpH ������ '��\������ #���+N *
0?�� �� &� ����
� �< #�	� ��	3 
$�	�s#�$� :"�� :��*� .����

�
��� &�)� �
�7�� �� �� ".��BpH  ����
�k~= � B.�� 
�"�� .
��pH 	��	�s�.� '��\���� #�+N �� *W/Q1 �� R	� �	�
 k~�= 
�� #��	� '��E 0��� ��; .�
���� ��g� #���H ��� R��$ ��+=	� ��

 p���$�� #��+N * ��.� '��\���� #�+N)'���$�� * #���$��( 
��	�HpH �< #�	� ��	3 
$�	� ���� k~= 
����< 	� ���� &��! *

0?� �� &� ���
�W�#$� :"� :��� &�) .�� '���$�� #�+N :��	.
 �� 
�� o�l�pH 	��	� | CQ
+�� R	���!� :���
�$� ���  "���� 	
�1 

���� !� 	�a�� #�+N �� �.� '��\W/QR	� ��
� 	
�1 !� z�/ &����
 #�~�CQ����� k~�= �� '���$�� R��� �(�3� .��� 	�>� ��+=	� ��

 � �.��
<�� 	��$ �
��� �g� #��H�	�H 	�� '��$�� * #��$�� #�+N
 ����� o�$�� &� k~= 
����< #��	� ��	�3 
�$�	� ����� '��\ .���

�7�����$�� #�+N B������ '���$�� * #
�B.��� k~�= #���� .
0?� �� 7�� B-� ��� ���
�y#$� :"� :��*� .

 �`U� � a��#< 
�
��� ��� !� :"�� #$����= B.*}/ �
!�#�$� &� ����� ��� '��\

 �*"l� �� �.� $* :�F
!�pH .����� &��! '"� �� * 
p���$��
 	HG� ��; �� �� k~= �� !�
�"���� *
�� "����� ��� ��*� &����D


"A��	� "���� ���� 0l� �� * �5�� �� ������� :���
�$� �� ����> .
#��+N * ���� &��! B��7�� �� #$� _-)� ���
� !� �< ��I���.

���� '��\ '���$�� * #���$�� k~�= 
�����< 
�� B��7��� "���� .
�7������� B
�� �� &��! #�~� �� k~= �1� ��#��~� �� �� #$� 0

&��! ��.� �I�$ �� 
�����> * :	�= ��@�� ���
� �� :"�� 	
)���@
 �~A �I(� �I$ *����
�� k~�= ��7
�� B��7��� "���� .h����` ��� 

�A &��! #�~���4.�g��	� L�F� ��$�� �~A �X� K��� 	
* "���
 = 'a��l� ��"F� �l� �� ��.� B����* !� 0�E����� o
�7��� �B

�
�� �� "���� ��`�� ���7�� 25$ 7������ B
��7��� ��� k~�= �B
� "��� &��!
��� .�f�.��7�� #+D ������ B
��7��� ��� k~�= �B
���� #�+N 0l� B��7��  '��\ &��9�� * �~�A 
lI�$ L��F� ��.
� �����>	������� 	
)����$�� �������� ���� K�7���� * ���.� '��\�B

��*B��.�6�� �$�"�=� * &���#$�]U[.B��7��� ���pH  
�����<
 
�� B.��< '���$�� * #���$�� k~= "����]U*CC[.o��	�� ��


�����+3 &���� ���.� ����. ������ �I��$ �����>	� 	��H� �� ���� '��\
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L�?���� �� 0�6<*�"�. ��. "��1�� [�D�� * :"��� �� L�+l� '��E
 "�6<*�"�. ��$��.� 
� ���� .���$� ���� g��A L��F� ���4.�

 	
)���� #���1�F� !� * :������ L�X���� �� '��\������ �*� 	��� 
lI��$
 ��� #F���� 
�� 0��D ��*�]OW[.��pH 	��! O/� H3AsO3����� 
�$�� 21�N�l� �� K��� o
ha��
=� * :��� 
+�E� ����� #�$� ��< 


� �~A ��	� .

3*pH �a�� �� O/�
�� "�$�  VH3AsO3����� 
p����$�� 2�1�N#��$�
1���= �� 
������> 'a����l� w�I��$ ���<

nZVI 
��� )Fe(III)-O-(#�$� 
?���
�$�*	
?1� ��F��� 25�$ ��< 

� ��	�� .��� �
6���* ���
�� ����pH �~�A �� AS (III)  �*� 	��

 #�$� :"�� :".�)�� 7��� #��
�g� * p�

��$ #�����T  �.� "�6<�
]OW[.&����?�. * 0��< Z�(l� ��j�~�A  CQQ "�E�� AS(V) �� 

:�*"l�pH�� �m��| |/Us�� "�E�� pH  ��� 	���	� �*�/m|
"E�� ��pH �� 	��	� CC#$� :��
�� ����� .��
��� ������ B.*}�/ �

���� #4��)� :"� 	�\ B.*}/ .�� 
g
6��* "�*� ��� pH ����f�. 
�~A L�; ��AS(V)��:".�)�� 7�� ,+
-� �.� ��."�6<� �+�$*

 �\��A &���$�7���� ��� #�$� ��?�� �< #$� :"� :"���� �~�A *
"���� M���	�]O[.��pH O��� | 09�� ��� '���$��H2AsO4

-*
HAsO42- #$� 1�= �� 
� �� �� �� :�*"�l� �pH ����� ��.� '��\

 
1 Kanel et al. 

�����#5S� ��� #$� .�	������ ������ �ha��
=� �. ����� 
+�E� ���.
"�
6.:�*"l� ��� �� �< pH   
� �~A "��	� .�7�� ���BpH ����  

���� '��\ ����
� 	�H� �� * :"�� ��*	��� ��F��� ������ * '���$�� �
'��\ ���� B.��� �~A &�7
�"��� .����f�. #��+N B��7��� ���

��< 7�� '��$�� * #��$���
� B.�< �4�� k~= 
� "���.

3��\
#< �)
7 
���� ��.� '��\����  Z�(l� !� 0E�= ���
� �� �A�� ����7� ���
�!�

53�* &���! * a�� k~= 
����< 0�� * :���� :����< B��<�
��� "�����
 &���D����7� K2�$��� 
��� ���. o��l� !� p���$�� k~�= ��

��	� w	I� .

���<+���. 
���).*}/ R	
l� #�*�F� !� �1�(� &��"�6
9��7/ R��+D :�g)��� 


�� ���� ��*��� �F$�� :}�* ��
$ * &�"�. ��= 	;�>�1��� #
� !� ���
(l��!a '����9�� &����� 8.�	�� * Z��f�. * R��"��4� 8���> !� �

����
�$"�4� :*	�� R	�
l� ������� 
#���"4� �l��	;��> ��� o
��9�.�(l� R�@�� �� �����"3 * 	9)� Z
�
����"�.
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