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Abstract 
One of the main sources of environment pollution is the industrial wastewater which contains heavy metals and 
can be found in many industries such as plating industry. If these heavy metals enter in the human body, would 
cause many health problems. The aim of this study was to investigate the possible application of nanofiltration 
technology in removal of three heavy metals (nickel, zinc, and cupper) as the most representatives of heavy 
metals in plating effluents. The effects of different pressure, concentration, and time of filtration on removal of 
these elements were evaluated. Two concentrations levels of heavy metals (25 and 50 mg/L) were studied under 
three different pressures of 4, 6 and 8 bar. pH and temperature were considered constant in all experiments. The 
results showed that increasing of pressure resulted in increased in removal. This was more significant for Cu 
(100% removal) than Zn and Ni under 8 bar of pressure. Also, it was found increasing of concentration resulted 
in decreased removal of heavy metals. The results showed that Zn removal decreased from 99% in 25 mg/L to 
97. 07% in 50 mg/L .Finally, the filtration time caused a positive effect in the heavy metals removal. 
 
Keywords : Nanofiltration, Ni, Zn, Cu, Wastewater, Membrane. 
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� A6� B�C��

�%�D% �( �%�D% *
	D� E	D� B	�+ 

	27 
(
	!)Zn Cu Ni Zn Cu Ni 

98 99/8 98/7 0/50 0/04 0/32 1 L37 X'� �!�%
499 100 99 0/25 N/D 0/23 2 L38 a'� �!�%

99/2 100 99 0/2 N/D 0/23 3 L39 a�% �!�%
99/2 100 99/2 0/20 N/D 0/2 4 L53 X'� �!�%

699/1 100 99/1 0/21 N/D 0/19 5 L54 a'� �!�%
99/2 100 99/1 0/19 N/D 0/19 6 L55 a�% �!�%
99/3 100 99/1 0/16 N/D 0/18 7 L56 X'� �!�%

n99 100 99/5 0/25 N/D 0/11 8 L57 a'� �!�%
99 100 99/5 0/23 N/D 0/11 9 L58 �!�%a�%

���� HP�x-o 2� "�*�% +�,-� BC. J��38�2 ppmMb 
>6? �@
� A6� B�C��

�%�D% �( �%�D% *
	D� E	D� B	�+ 

	27 
(
	!)Zn Cu Ni Zn Cu Ni 

99 99/8 99 0/50 0/08 0/48 10 59L X'� �!�%
498/8 99/9 98/9 0/59 0/04 0/54 11 60L a'� �!�%

98/5 99/8 98/9 0/73 0/1 0/51 12 61L a�% �!�%
98/5 99/8 98/9 0/71 0/08 0/51 13 62L X'� �!�%

697/8 99/8 98/3 1/09 0/09 0/82 14 63L a'� �!�%
98/2 100 98/7 0/89 N/D 0/61 15 64L a�% �!�%
97/7 100 98/5 1/11 N/D 0/73 16 65L X'� �!�%

n97/8 100 98/5 1/06 N/D 0/73 17 66L !�%a'� �
98/1 100 98/6 0/93 N/D 0/67 18 67L a�% �!�%
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