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 �� R��8�p�'*����'( �� R1B �)
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Fig.1. Impact of different pH values on lead removal 
percentage (amount of adsorbent=10 g/L, contact time 

=30 min, initial concentration of lead= 10 mg/L) 
[aA_`1n�-pH = R��8 ��$:�) R1B R[8 $0�� 1� �'&G� "��

sp 1&� �� 91� = |�+- ���� �qp= R1B ���� ��'( � �:��sp*'�
 1&� 1� 91�(

1 Scaning Electron Microscope (SEM) 

�1� R1B"�� 3&�<)"��;� ��"�� ������ R[8*� � $�%# � ��\
8��� `��# R1B R[*��� ����� �� � $��pH -T�� ���,� �� 1��� 4
'��*���'(�OH �� D$���<� R1�B R
�B� � ��BT��*� �
��
�� `��# R[8 ��\*���&) .$���~�����B� D$��N ��� ��&)�~:,- �h
Y)*D��� �����;+� �:��S� ����(Nabizadeh et al. 2005).
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�&)�B�1� �� �0�  ~*-OnR��8 ��$:� 11��;�� �� R1�B R[8
r�&) .�B� D$� D��� ��<)��\�	� ��� �# ��� ��<) ~�� `���$�:� ��\

 $0�� �R��8 ���#�� ��E�� D�� U��E 4�B
- R1�B Z[� |
&w
�\	��� `*��\�	� �� �1�� $���|��+- �S�B ��$�:� R���8 ��$�:� `

R1B \'	 �� R��8����#*��\	� R[8�� `*���&) .$����� ~���B�
 �� D$�N`��mH 3<H "�� ���� �:��S�(Ozer et al. 2008).
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Fig.2. Impact of different adsorbents on lead removal 

percentage (pH=7, contact time= 30 min, initial 
concentration of lead= 10 mg/L) 

[aAf`1n�- ��$:� R��8 �'&G� 1�$0�� R[8 R1B)pH=7 ����� 

|�+- =qp��:�� ��'( ���� R1B =sp*'� 91� 1�1&� (

e`e`k�) k:3  �L�� �� &!�D  !�� ��HnD �)��� 

�&)�- �� �0�  ~On� 1� |�+- ���� 1�;�� �� R1�B R[8 ��\q
��&) h�Yi .�B� D$� D��� ��<)��\�	� ��� �'�0�  ~�|��+- ����� `

�� 5$��p���\�	� Z[�  ���$)�� ��:��� `*��\�	� ��� ���� $����`
������ ��� �$�B� � ���� 1&<tp��� ���: � R[�8 ��\ �`���#

�\	� �� X��$]��� |�+- ���� `�\	� R[8 ��\�� `*���'P ��# $��
���<�1� �1�� 3[H�1	 ��
� 1��R[8 $%�B� ���[� ��� �$&�� �� �#

� ���������$)�� ��
� ���N �"R[�8 `%�#�� �R��8 �SB R[8
� ^�1�*�\	� � �
��R[8 `*�� D$���<� �
�� ���[� ��� �����

�) 1&<tp��� (�:���� �$� _�b�� ���$�)�� 1&<"�S�B R[�8
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� =� ����� ��[� �� $=� D1ET�� .�%*

��B 3�\	� �;��� ����n ���'( `��# � `*$�)��.��� ��� ���&	� 3
`%��#�� �$��� ����
&� 9
���F� ����") ���<�1� � ���	����;'� �����

`%��#�� ����"&��<�1� � ���	�*18 �� �
��%������� ��*���� � $%�����
�P1B ��"���'( 3&���� D��2) ����n K8
� 1��1� �� ���*
��)$�

� _��=- �� `%#�����%;*� �))�(�&�*�$B� ��&) hYi .��� ~���B�
 |���+- ������ �� D$���N�pR[��8 ��\��� 3�1&��<� ���:�� D$����<�

*��� �
��� ������ �� R[��8 ��\��� �
��{ *�����p5����F- ���:��
 ����� �� R[�8 ��\� �� "12+<{qp��� ��8
- ��� ����$�) ��:��

 �R1�B \�'	 ��%�� |��+- ����� �*,SB R[8 �� ���� �+��qp
�:��$� �&	1� 1�) ���&) .�~���B� D$��N ��� ��&)�~`��m�H "���
�&�[� �:��S� ����(Chojancka et al. 2005).
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Fig.3. Impact of different contact times on lead removal 
percentage (pH=7, amount of adsorbent=10 g/L, initial 

concentration of lead= 10 mg/L) 
[aAe`|�+- ���� 1nO- )R1B R[8 $0�� 1� �'&G� "��pH=7  �
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Fig.4. Impact of different initial concentrations on lead 
capacity and removal percentage (pH=7, amount of 
adsorbent=10 g/L, contact time= 30 min)  
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0�1�B� .(Langmuir 1916; 
Nemr 2009) 
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Fig. 5. Langmuir isotherm model for lead adsorption 

[aAp`R1B R[8 "�1� 1+2)T 91-�\�� _$� 

7>�3_`1+2)T 91-�\�� 5�YB�,� ~��&) 
Table 1. Results of Langmuir isotherm calculations 
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1906; Altin et al. 1998). 
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Fig. 6. Freundlich isotherm model for lead adsorption 
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Table 2. Results of Freundlich isotherm calculations 
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al. 2003; Shams Khorramabadi et al. 2010). 
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Table 3. Kinetic results of the first-order adsorption 
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Fig. 7. Kinetic model for the first-order adsorption 
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Table 4. Kinetic results of the second-order adsorption 
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Fig. 8. Kinetic model for the second-order adsorption 
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Fig. 9. SEM images before metal adsorption by Eucalyptus sawdust with 16 X and 1 KX magnifications 
[aAz`v;P SEMD�� U�E 4B
- \'	 R[8 �� �Y� *��+%��\� �� |
&w��#�� �E�� "��16X �1KX 

Fig. 10. SEM images after metal adsorption by Eucalyptus sawdust with 100 X and 1 KX magnifications 
[aA_{`v;P SEMD�� U�E 4B
- \'	 R[8 �� $=� *��+%��\� �� |
&w��#�� �E�� "��100X  �1KX 

Fig. 11. Links formed based on frequency range 
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Fig. 12. Eucalyptus sawdust analysis by FTIR 
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Fig.13. Cellulose structure 
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Fig.14. Lignin structure 
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