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Fig. 1. Microscopic picture of zero-valent iron 
nanoparticles with 99.5% purity, 0.45 gr/cm3 bulk 

density, 7.9 gr/cm3 particle density and 8-14 cm2/ gr 
specific surface 
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Fig. 2. Picture of the pilot and membrane section  
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Fig 4. Effect of pH on removal efficiency at arsenic 
concentration of 1.5 gr/L 
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Fig. 5. Effect of temperature on arsenic removal 
efficiency at arsenic concentration of 1.5 mg/L 

[aA p`1� .%B�N Z[  $0�� ��'( � ��� 5�1b- |�B� 
�/s*'� 1&� �� 91�.%B�N 

_
;�
� e��1- ��"� _! �� 1&< ���
���"%�B�N�� .*$�����
�1��%��� 3�%�B�N Z[�  ��\nO�- ��,- �� .d�P�� � D��� ��1�� 1
�\�	���� �N `*�
��(Madaeni et al. 2003; Li et al. 2006).
%u�$�*_�B ��sqy��\	� �# ��� ��<) ���� ��� `b- �'P ��+� � 1

���
;��\+�B� ��<	 3&	�T�� � _!  �&"[�H�
F) ��1"� _!�  
�\	� dP�� �D$)
� � �%�B�N Z[  ���$)�� `��.*��&) .�
���~
_�B �� "12�� h:,-rppr B �� ) |
�;=� \+�B� ���<( ^
) ��\

Z[ tt$�0��"�\�	� 1�n� 1������� `��� ���<) ��.(Lin et al. 
2002) 

b`^`�
���S �F1 ��� P��60!0 

e`f`_`�!g �� u�')�� @U#? �H��s:� �� 
�� �
�%� B�1�*nO�-��� ���'( 1�%�B�N ����:� ��� .�1psy/p�

pr�/p�r/p��/p�s��/s�r�'*91����1�& Z[�  $�)�� 1��
%��B�N�1��� �� .�4pH _����=�x����� �"rq|
���'B ���8�� �

3��N 5���
)�) ��'(s91���������� �� 1�& ���"sp�s��qp
���:�b- $)���:� 5�1��;� �� �8
- �� .$)$� ���b-���'( 1
���%B�N �� 1� .�1i �� �N R[�8 ��\ �� 1F�0 3��N 5���
)��) h
	1W&*nO-:&�� 1��&��� ���
i"� �#1&�<��� Z[�  3���'(
�/s�'*91����_��=� 1&�/t�}�.�B� D��� 

�;�xb- 1n�%�B�N Z[  $)�� 1� 3�N 5���
)�) ��'( 1.
*� ��<) �� .$�� ����� 3��� �� �8
- �� ��$�:� ��s��/s91����

�=� �5���
)�) 1&�� �� $���[sp��:��ty$0�� Z[  ���$)�� 

92 92.03
92.48

94.17

95.98

90
91
92
93
94
95
96
97
98
99

100

5 6 7 8 9

R
em

ov
al

(%
)

pH

Arsenic removal in 190 psi and 23 oC

49 49.65 49.6

61.71 63.71

84.9

96.56

40

50

60

70

80

90

100

4 7 10 13 16 19 22 25 28 31

R
em

ov
al

(%
)

Temperature (°C)

Arsenic removal in 190 psi and pH=9




$H�3 ;3J &�F� �  [��-�J... dx.doi.org/10.22093/wwj.2017.48093.2126 

44 ���������	
������������ � �� ����

Fig. 6. Effect of arsenic concentration on removal 
efficiency  
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Fig. 7. Effect of weight of zero-valent iron nanoparticle 
on arsenic concentration removal efficiency 
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Fig. 8. Simultaneous effect of zero-valent iron 
nanoparticles concentration and contact time on arsenic 
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Fig. 9. Simultaneous effect of zero-valent iron 
nanoparticles concentration and pH on arsenic removal 
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Fig. 10. Simultaneous effect of zero-valent iron 
nanoparticles concentration and temperature on arsenic 

removal 
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