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(Guo et al. 2015; Fazelipour & Takdastan 2011).
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1 Scanning Electron Microscope (SEM) 
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Fig. 1. SEM image of clinoptilolite zeolite after 
washing 
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Fig.2. Efficiency of lead removal in different adsorbent 
doses, feed concentration of 150 mg/L, pH=7 and 

contact time of 60 minutes. 
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`�;� I3 a�A��� �& +)%�(��& +`��/* '���( 8�4
�; LT�R 

�A��)8.1��) `�/* '��( ��ak���
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Fig. 3. Efficiency of lead removal  in different pH, feed 
concentration of 150  mg/L, in 60 minutes and adsorbent 

dosage of 5 g/L 
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f/fv�b����;� 1s�� �� ��� ��� ���� 
���� �� 	
� �
�3 ��)l
)LTR D�(�& '�JQF/ak�b��.��& 

Fig.4. Efficiency of lead removal in different contact 
times, input concentration of 150 mg/L, pH=8 and 

adsorbent dosage of 5 g/L 
TG�Y�'��( �� 4
; A�� LTR �%�(�& '�A�� +���X� `�/* #�% 

#���� 1s��mg/L ����pH 
&�
&f47�" (� �L/gk

Fig.5. Efficiency of lead removal at different lead 
concentrations in solution, adsorbent dosage of 5 g/L, 

pH=8 and contact time of 45 minutes. 
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&D��& #���%01��;�5D���� (� I��3 #���%g�i0��� �������
 
��/<�K 	
*�A)�  ������
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��/<�K 
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�
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� �A��� 4T�"
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Fig. 6. Lead Langmuir isotherm curve by using natural 
zeolite, contact time of 45 min, pH=8 and adsorbent 

dosage of 5 g/L 

TG�z�1���6( (� D��\�;� �& 4
; 4T" 
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+�2�:> 
&�
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&�
&f47�" (� �g/L  k

Fig. 7. Lead Freundlich isotherm curve by using natural 
zeolite, contact time of 45 min, pH=8 and adsorbent 

dosage of 5 g/L 

TG���1���6( (� D��\�;� �& 4
; 4T"  �����
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Table 1. Lead adsorption isotherm parameters 

Langmuir Freundlich
Parameter qmax(mg/g) KL

(L/mg) R2 N Kf
(mg/g) R2

Lead 8.51 0.45 0.93 2.46 1.37 0.78
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(Wang & Peng 2010).
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8)�A����� � 0������) x���!�& 8)�A����� ������N� 4T���" ����� �����3 

(Quadjenia-Marouf et al. 2014; Fazelipour & Takdastan 2011).
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#�Z��� 8)��(5 �%1;� .(Rouyanian Firouz et al. 2011; Saki 
et al. 2014; Takdastan et al. 2015) 
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