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           	�" !���� ��.��� 85�- �5�J /0�- . ��1$ ����� ��   5�<� .
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��� 5�K�� 8��.�"�           . ���1$ ������ �� !���� D��L �� ���

  � ����/0�-� �M��.           . N��K ���/�0�- 5���!& O�4C" �� 

���4&           ������ 9(C" D��� �!�� 8'�� �P�!& B�Q �� ��-

�M�.            D��L %�� ���;1R �.� � �& �����J D��S� � T�C&�� ��
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�� 8%�WW4" �� ���5P& 7!�-�&

��1$ 'P�� �& . ��!1� �P��X" �� /0�- 5�� ) Weise et al. , 
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�� �- ��� Y����     ����1� ���;��
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   	�!���H ��(��o<H �
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     E� ���J 7�. � ���/0�- ��)     ����E /0�- 5���" (   '��;�\ 8
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,�����        5�1<��� �����" %�� �;1) �� ��.H�!� 	"5�<� .
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)2006(   'W�X" 	"  5�-         �� 5��5) 9
2��� 'CZ" ��S�& . 

     7�?� 	
����� /0�-��1$ �� 	�"   5��� .     �� '�P�v. %���

   7�.��� ��!"!���    x!X� �� ���;��h/i  8t/i  .u/i   5���� 

  �   �.��Q /�0�-��1$n/c     ���� 	�!�&��- �
��?�� 5���� 

  {5�	"  5�- .    ��F" ,����� 	�.!���    �� ,� ���;��h/i 

     �.�Q 7!�2��l�!� �� 5���c      	�!�&��- �
��?�� 5��� 

    � '�PC& {!� 5�.� ��	1  5�- .         7�?�� z���
� �� ,�A %���

	"  5��            ��)!& 7.5� 8���;�� !��� 5Q �� ,� ,����� �- 

    ��?� � 7H 'C2� �   8	�!�&�- �
	"   ���!&      �� BG
�$� �� 5

           e��A" ��S� ���+H � 8|G� U��?& �� 9
2�� ���;1R
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 �.�Q %n/c   %�� �� ��
?� 7���" �- � 	�!�&�- �
��?�

���� �!��). /��0�-��1$ �� �����" �  ,������� !����� ���;����

 ,����� �� ���+H	" 5�� .  

 �< ��  Un            7�?�� 9�� � �&� U�2��
J . ���+H U"�R .� 8

  '�� �5< ���� .       U�2��
J � �� 9
2�� ���;1R 	��� ���

     7�.��� �� UC\ �&�!������;��)        5�P U�2��
J �+�� 7�� � 
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��?� 7�.��� �� (        %�� �2���W" �� 89���� ���\

 ��F��"c . n/c 5�����& z����
� 8	�!�&���- �
��?��� 5����� 

�5��- �q� �5R%�WW4" �� ��) Bhardwaj et al., 2005, 

Rodriguez, 2005  (   �� 75�< ����� 'CZ" �S� ��!" ��
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          ��&� U�2��
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  ������ ��� �2����W" �� ���;����!��� � 	�!�&���-	����.��� ���� 
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Abstract 
Benefitting from emerging technologies in industry is of great importance. New developments in 

nanotechnology have opened new horizons in pulp processing and development of new products. 
Cationic Starch-Nanosilica is a new system which has found its way in virgin pulps to some extent, 
but no attempt has been made on its utilization in recycled pulp systems. In this study, application 
of Cationic Starch-Nanosilica for improving drainage and retention of Old Corrugated Container 
(OCC) pulp in making test-liner was investigated. Results indicated that this system increased 
drainage of OCC pulp. The maximum increase was observed for treatment with 1.5% cationic 
starch and 0.9% Nanosilica. In this treatment, the drainage was increased from 342 ml CSF (control 
pulp) to about 550 ml CSF. Fines retention was also increased using the Cationic Starch-Nanosilica 
system. The role of Zeta Potential as an indicator of system interactions was also monitored.   
 
Keywords: Nanotechnology, Nanosilica, Cationic Starch, Drainage, Fine Retention, Zeta 
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