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Abstract  
Polymeric adsorbents are useful tools for removing heavy metals from aqueous solutions. Adsorption models are 
efficient tools for accurate prediction and evaluation of the practical adsorption process in real situation. In this 
study, the two isotherms of Langmuir and Dubinin-Radushkevich models were employed to investigate the 
absorption performance of chitosan, PVA, and chitosan/PVA blend (with a weight ratio of 1:1) in the removal of 
Mn (II) and Ni (II) from aqueous solutions. The PVA adsorbent was crosslinked by both chemical and radiation 
methods while the others were crosslinked only chemically due to Chitosan’s lack of resistance to radiation. The 
results showed that the Langmuir model fitted the experimental data better than the Dubinin-Radushkevich one 
for both metals. The maximum adsorption capacity (qmax) of the Langmuir model showed that the 
PVA/Chitosan adsorbent had the best adsorption compared to other adsorbents, with 52.63 mg/g for Ni and 
30.30 mg/g for Mn (evidently more Ni was absorbed than Mn). Also, maximum adsorption by the chemically 
crosslinked PVA was 38.46 mg/g for Ni and 19.23 mg/g for Mn, which exhibits a higher level than adsorption 
by the radiation crosslinked PVA The results indicate that absorption capacity depends on the type of adsorbed 
metal, absorbent structure, and the crosslinking method employed. 

Keywords: Heavy Metals Adsorption, Crosslinking, Langmuir Isotherm, Dubinin-Radushkevich  
Isotherm. 
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1
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1

eq
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1 Polanyi Potential 
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��( �6
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OP<Q�H��( :495 !�1 �	 ��	 # �K. T @41� 
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1/qe 	� 	 �� 1/Cf��	 �# �'� �	���< ���`� B�	�@� /1� �� .)�1� 

g2	XQ�4�Z�# @ H��( ?�495 �K. :� 	  �-Z(2 T @41� $)* �`� B	�@� 
T " m&-Vc�X m&-

OP0� O�'�2 � 3/���&��a Vc�X

NP$<N� �	< ������
�< �2�

���&��a Vc�X

NP$<N� �	< ������
�< �2�

OP0� O�'�2 � 3 Vc�X

NP$<N� �	< ������
�< �2�

OP0� O�'�2 � 3 Vc�X

NP$<N� �	< ����&5�3 �2�

H��(Y= YP/Pv x+ jPR/jY= }Y/YP x+ jYY/jY= Rv/Y} x+ jYi/jY= Rv/Yx x+ jRj/j

4�Z�#Y= YP/YY x+ jbb/jY= jv/Yv x+ jSj/jY= xY/bx x+ j}Y/jY= vx/Sv x+ PPP/j
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 جاذب کیتوزان شبکه ای شده به روش شیمیایــی

روش شیمیایــی ه   جاذب پلی وینیل الکل شبکه ای شده ب

روش پرتویــی ه   جاذب پلی وینیل الکل شبکه ای شده ب
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� /��, �� H��6� H���1@ �9G �X
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)�f)6
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OP<o�!���&�� @ H�6� H��1@ �9G ��9�# O��9'� � 3���@ �� �1
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)�f)6
�9> +�9C# ��V, �� 

H�6� H��1@ �9G �X
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�# ?��M +
�1��� �	 3	
  <� �� +�9C# �� ��.�# �� .� �> :
;

OH•@H•���)�; !@ &�6� /��]-; @(e-
aq)�# H1)� ��* 

)y(2H2O→2OH• +H•+ e-
aq+H+

�����)�; !@ ��&�6� /��1�(e-
aq))���'� ����V,) :)���'� B���C# ��

 H1)� ��
	 (O1��%6�'H+�	H•�#  1� 3���@ e�� ��* 

)v(e-
aq + H+↔ H•

��9G  ��N(� �� !m@�)�; �� !��-( �). 
	 �!m@�)�; +
�1��� c^'
�# !m@�)�; +��6�# �	 H1)� !� 
	 3���@ @ H�6� H��1@ ��* 

)R((-CHOH-CH2-)n+H•→ (-C° OH-CH2-)n +H2

+
��1��� �1
��( �� ��	 :
�; :@� ��� H�a �9, # �� $)�#� �'� 
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	 B� # 4�(  �	� 	 H��( !�1 :� 	 :m (� /1�
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�(  1� ?��M 

)oo(++⇔++ H2)OH(MOH2M 22
2

�`	�� /1� �� �E 
2+M.�'� :495 !�1 $)�;� !
�( @ $��	 �9� �`	�� O1 2
	 �`	��

�� �`	�� /1�@��# �
%�  1� �9, # )&5� 

)PY(+++ +↔+ HMOHOHM 2
2

1 Hydration Energy 
2 Hydrolysis Reaction 

)Pb(++↔++ H)OH(MOHMOH 22
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��# 3���@ /1� ��	� :
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g2	XU��`	�� O��% ��&�
5 4�Z�# @ H��( ?�495 �K. :� 	  �-Z(2 
T " m&-N�02� HE A
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RL ��)U#

OP0� O�'�2 � 3/���&��a Vc�X

NP$<N� �	< ������
�< �2�

���&��a Vc�X

NP$<N� �	< ������
�< �2�

OP0� O�'�2 � 3 Vc�X
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�< �2�
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H��( 

vjRYb/jRY}/jRYi/jy�g/p
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}jji}v/jiiY/jiix/juzu/p

PjjjSRj/jSR}/j}jj/j�uy/p

4�Z�# 

vjvRb/jvRv/jRjP/jzwr/p
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H��(Y=-PPiix+ vjb/YY=-PYY}x+ iSx/YY=-PbP}x+ }P}/YY=-Pjjxx+ vRv/P

4�Z�#Y=-PPxSx+ Sx}/YY=-PYibx+ YvR/YY=-Pbivx+ j}S/YY=-PY}}x+ }xP/P

1 Chitosan-Immobilized on Bentonite 
2 Chitosan Biopolymer Derivative 
3 Epichlorohydrin Crosslinked Chitosan-clay Composite 
4 Chitosan/cotton Fibers 
5 Chitosan/magnetite 
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