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(B) (A) 
Fig. 1. SEM image of MCM-48 mesoporous particles 

LG(�3	��E1SEM ���Z ��8���h$	 0MCM-48 

Fig. 2. XRD pattern of mesoporous MCM-48 
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Fig. 3. Adsorption/desorption curves of Nitrogen MCM-
48 and NH2-NH-NH-MCM-48 

LG(�38`�	
�� �[+�� �[+ ��5��MCM-48 �NH2-NH-NH-
MCM-48 

Table 1. BET parameters of the synthesized MCM-48 
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Mean 
diameter of 
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MCM-48 1062 1.743 6.5666 
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Fig. 4. Effects of sorbent quantity on absorption of 

 A) Cd and  B) Pb 
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Fig. 5. Effects of pH level on the surface absorption of 
metallic ions: A) Cd and B) Pb 
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Fig. 6. Langmuir and Frundlich Isothermal models of 
ion adsorption of A) Cd and B) Pb by the synthesized 

mesoporous sorbents  
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�# $	 0$

Table 2. Langmuir and Frundlich isothermal constants for the adsorption of cadmimum and Pb ions by the sorbents 
45���3
*�o 8�� �[+ ��	* ��>%��	� � 	�A(�; ���%A� ��� �Z�+ V#�1 �	# � ^����� ��� ��

Adsorbent Metal ion Freundlich Lungmuir
K f N R2 qm (mg/g) b (L/mg) R2

MCM-48 Cd 3.5 2.089 0.9426 29.13 0.0598 0.9823
Pb 2.247 1.517 0.973 50.39 0.0256 0.9898

NH2-NH-
NH-MCM-48 

Cd 9.28 1.86 0.9542 82.7 0.0711 0.9882
Pb 19.04 1.911 0.9524 119.24 0.1325 0.9898

Table 3. Comparison of maximum Langmuir adsorption capacity of Cd and Pb metallic ions using different 
mesoporous silicate sorbents 

45��=3)2��4�����28�� 	�A(�; �[+ 
��	e ^A 8��� )1�P���# �Z�+ %�f �� $�� 
#� �* ^����� � �	# ���� ���h$	 0 
Adsorbent qmax (mg/g) Ref. Cd (II) Pb (II)
MCM-48 29.13 50.39 This Study
NH2-NH-NH-MCM-48 82.7 119.24
NN-MCM-48 93.4 147 (Faghihian & Naghavi 2014)
Ti-MCM-48 82.57 - (Chen et al. 2011)
N-N dimethyldodecylamine grafted MCM-48 175.35 238.28 (Benhamou et al. 2009)
Melamine grafted magetic-MCM-48 114.08 127.24 (Anbia & Khoshbooei 2015)
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