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Hot Mercerizing of Cotton/Polyester Blend Fabric 
Effect of Alkali Treatment Temperature on Tensile Properties, Weight Loss and 

Shrinkage of Fabric 

S.M. Mortazavi and M. Sedighipoor 
Textile Engineering Department, Isfahan University of Technology 

Abstract: The presence of defects in cold mercerizing of cotton goods led to the creation of a new method, called hot 
mercerizing in which caustic soda solution is used at a high temperature. Hot mercerizing is successfully used in cotton blended 
with some other fibers. In cotton/polyester blend fabrics, this treatment serves a dual purpose: subjectively, it imparts a silklike  
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soft handle to the polyester and brings about mercerizing of the cotton. In this work, the mercerizing operation with caustic soda 
solution was performed on a 65/35 polyester/cotton fabric in sixteen different temperatures (from 15°C to 90°C), in two states: 
with tension and without tension. Finally, the effect of temperature of treatment on some properties of fabric such as tensile 
properties, weight loss, and shrinkage have been studied. Alkali treatment cause weight loss in cotton/polyester blend fabrics, the 
main part of the weight loss attributed to the polyester component of the blend. Increasing temperature leads to a corresponding 
increased in weight loss. The resulting weight loss leads to more yarn release and consequently, to the improvement of the drape 
and soft handle in the fabric. However, it decreases the tensile strength and causes weakness of the fabric, therefore, an optimum 
of temperature must be considered. In the alkali treatment, the internal stresses in the fabric can be released. Release of tension 
in the fabric causes shrinkage, particularly in the warp direction. The effect of tension on properties of cotton/polyester blend 
fabric is not considerable in alkali treatment. 

Keywords: Hot mercerizing, Cotton/Polyester blend fabric, Alkali treatment, Caustic soda solution, Weight loss, Handle, tensile  
 properties, Shrinkage 
 

EA��17� 

 637 8���.3" 
� #29:  24 ��	�2�" ;�
  < =3�>�	���" �?	

 +2" @��2< ��2, AB C	 ��2� =3�>�	���" A	�3D ���2� �2< EF�:�2�D

���9"GH�:G�?�2"� 
� �
�BC�� ��� �I
� ���2: °CGH �

8�"  <�H�:��H+2" 8
�I  J,�K ��2JL]�.[
�2<>" 8�2J��D

 P�2J!	 +!��2.��4 Q�
� � 
��R�� � ?S�!�$
�" � +!�T!�" UV,

 +" WJ! XY�" ZY� A�� 
��" � �
�: [D�< �@�	��JJ\: 	
 ��� .

]�	>2$	�< @��2D 
�2<>" 8	�JJ\: ��26�< [2D�< �^�24 
� �2� 

� ?��_27 ]324	� �=2,
 `_2� �@�2� a
�2, P�2J!	 b	�R

 +2" ^�< 	
 WJ! +cc4 ��T9��	 ��2<]��G.[��2�� 
� +2de	�, 

��� =3�>�	���" �JV, f�g, ��D ��� h"�4 � P�2J!	 h2R	�  2<

C�J, �h�D +�R	�3T��, �=3�>�	���" h�D A��< +9Y� �	�2"  <

A	�L ��334 iJR � #�Je �����6" ?��j�k A��24 l23R ?	�2<

� U�.J�...�m3" ���J� n	�<	  <��2L =3�>�	�2��" ��,  < +3��,

�22�  224 
� C	 AB �22< ��22� ��22�9" @��g�22�	 ^�22< ?�22"�

+" ���]��0�o.[���2� n�2, �2<  2.���"
� ��L =3�>�	���" 
� 

h2<�e A	>2J"  2< W2J! �
�2: #D�� � ��� ���9" Q��C�T.��

 Vp�" <�� +" ]j�4 ?	 �"	 qJ�j � �+" [D�< ��� f�2g,  24

 #R	�3T� � ��r��� WJ! >s�" hR	�  < ��� � ��2JL 8
�I �:

 �P�2J!	C	 ?��2cJ< �I
� �@�334 iJR�	�" P�d"  < C�J, A��<

 +" t�I	 � @>����" �,�� .q2�	 
� ��2� ��2�9" �2��< f�2g,

+" h�D A�"C ]j�4 [D�< ;�
 ���]�. [
� u
�7  24 +��2j 

��22L ;�
  22<+22" @>��22��" � �22�"�, P�22J!	 ZY22� ��,�22�

P�Yr,	 X2�� A	>J" �@�� ��cJ< AB v��_7 ]j�24 ^�24 +L�2�

 +" ���4 >J, ��,B 
� ?��_7 w��u �  �$�� ��� .#62., @��D  <

+2" �:	��_7 >J, ?�r< +��J�J� ?�j�3�	�$  <q2�	 C	 � �,�2� �


8
�2I ?��2cJ< #D�2� �2< ��,B
� ?�L�Jg�� #-7 8�J��D

+" �JL �]��o.[ u
�7 +<_� b	�R  4 +��m,BC	  2<  24 +��2j

 +" @>����" ��L ;�
 +�R	�3T� � @�C�< ?�
 +�4 �JKx: ��,��

 ?�
�2< ��2m,	 h2<�e ���2L =3�>�	�2��" �23�	�$ 	_! ��
	� h�D

 #.j >J, ��R Qu
�7 .���2L =3�>�	�2��" 
� �2k�� 8
�26D  <


�jB n�, C	 �V, P�I ?�JL
�jB  �p�" h2<�e �+$�d" P_2p 

� hJ�T: yR A�� @�:�4  < �m3"  4 #�	 A�2� U4 #���, 
�

 3�>j +" ?��d�e	 ?�j ���]5.[

+�7 P�J!	 +�D ���	 ��T9��	 �JV, +<��Y" b	�R q��	� Uz


 � `�2R +2c��� #"���" �?��r<	 8�6K ����C... +6��2r" ?	
	� �

�22JV, #22<�{
 `_22� A��22< U224 �+�22��� q22z�
 �?>22��k<B

 �<  < A�J6.u� �2J!�:� +2rJ6{�Jz #2����C �?��_27 w�u �A

 q4��  �J.���T!	 �,	 .?��<
�4 ?����
  ��� C	 ��� C	 @��g��	

+�7 b	�R t�I	 ?	�< #�	 ���	]|.[+�7 ]34	� l� +{ ���	

 +2" >J!�
�2Jj U����J.4�
�Jj y��: �+����  �.j ��2� .
�

?	
	�  24 h2J,�<�4 @��2L  2< hJ2.4�
�Jj ?��,�� ]34	� q�	

�4  Y2�	� A�2J,B l2� hJT2c:� @��4  ��p �#�	 A���T!	 ��6

+22" �22j� .hJT22c: � @�22� @
�227 ?�22�J�7 �22Jm,C AB ��226,�  22<

 +2" hJ2.4�<�4 � hJ22.4�
�Jj +��2��,	 ?�2�j��L �22j�]��| .[

+�7 �< ��� ]34	� A�J,�
C �	� A�c, ��C 8
�I  < 	
 ���	]}[:



��� ������	
��
��� ���
����� ���� ��� �0)���|

F*10E��G�H� 
���� I�H�!� 


�: ~, @��,

)Ne(

,��7 ~, @��

)Ne(

~,��" 
� `�:


�: 

~,��" 
� `�:

��7 

U4	�:

?
�:)/cm�(

U4	�:

?��7)/cm�(

��" AC�

X<�")gr(

�G �� ZG�| Z�|5 ��G���|

O

C
OH

-
C O

O
-

OH

C O

O
-

OH -

C

O

O -

O-CH2-CH2
-CH2-CH2

-CH2-CH2

O -

H 2O+O-CH2-CH2 +

w�u ]j�4 �#<�{
 ���< `_� [D�< 8�J��D q�	 �?��_7

 � AC� ]j�224 �+22c��� #22"���" ]�	>22$	 �+22j�C�7 ]j�224

 A�����< � ��, +�����C � @��  u
�7 #����C  2,�L U2c��<	

+" AB  <�j�]�. [

#� � ��,C
 ��JKx2: +2�
�<  2< A�2��9" C	 �2k�� +j��L

 +�7 2  637 ���-" Qu
�7 �< +��J�e ���9" �3�R	��7 ���	 .a��	


�4 #� ;�
 Q��7�< pad-heat-technique �
�4 a��	 ��,C
 

 637 =3�>�	���"  ��7 �<
	���	 ��< . 2�$�L 8
�I 8��J�9:
�

 y��: q�	�A���9"  2u
�7 A��24 h2�D  24 �2� @�j�c" ?�2j

 +�7 2  637 ���-" ��2��3" y�	�2�
� �	� +��J�e ���9" �< ���	 

�m3" +" ���-"
�  ,�L�� P�j l�  < +<�J���  < ��� .q�	  <

C	  4 �J:�: 
� ��2L =3�>�	�2��" [D�< P�{ l�  2637 �>2�

 �k�� P�{C	� @�� +�7 #����C A��  ,�L Uc��<	 [D�< ��2�	

+" AB b	�R ��6�< ����]}*�G. [

��-"  T3�	  <  ��:�< �+�7 2  637 ?�j +rJ2�� 
�2{  < ���	

 +2" 
	�e @��g��	�
�" +��., #r3I
� �JKx2:  2< �2V, � �2,�JL

 ��23j� hJTc: ?	>�	 C	 l��j ?�
�< �	� +��J�e ���9" #6�"

 :  !��" q�	 
� ����-" 
� U��2��J.4�
�Jj +��2J�e ���9" �JKx

 �2< ]c4 A��< � ]c4 #9: #!�p �� 
� � W��-" ?�j�"�

 Q2u
�7 +cc4 b	�R � AC� ]j�4 �+L�� X�� �I
� ?�


 +2�7 2  637 ���-" #2�	  2�$�L 
	�2e +2�
�< �
�2" ��2�	 .C	

 2637 ��2L =3�>�	�2��" C	  2�$�L�< ��!��D	 �J3�:  s +��m,B

 A	�3D #9: 	_! �#�	 +�7 2  637 ��L =3�>�	���" C	 >2J, ��2�	

+" @��< ��, AB ��� .

JA���6� K��� 

JAEA�G�H� 
���� I�H�!� 

+2�7  2u
�7 ���2c��"CB
� @��g�2�	 �
�" Qu
�7  2637 2 ��2�	

��/5�����
� AB 8�d-c"  4 #�	  �$�: #$�< �< )�( 2�	
	

 #�	 @�� . u
�7 ��7 � 
�: ~,  s #�	 �sf  < �C^ C	 �� �2j 

+�7 i3� #�	 
�s_" #6., �<  637 2 ���	.

LALA�G�H� )�
� 

��� 2b��R �< @�� w�7�HH*}}%?�J!�� #4�� #R�� 

lJ��	 �J�	 2}�%#4�� #R��"w�

#4�� #R�� l�
����4 �J�	 2"w�

#4�� #R�� U��� 8�3<�4 2"w�

#3� �:� 2A^�BIW +��J�J�  ��7 �< B�2:	 ��2TJ�L +�7 hJT!

���< #4�� #R�� 

JAMA;)�9��� )�
� N���* * �8.�<��) 

@C	�,	 @�k��� 2��2" l2J��C #4�2� #R�2� ��T9��	 ?�JL

MATERIAL  PRUFUNG  1446 U�.J� �< CRE 

iJ:�"�,
� #4�� #R�� ��3��	 @�k��� 2AG 

a��
�:
�2� #4�2� #R�2� �32� #2<�{
 @�k��� 2��2"

MA40-00V2  11401125  
`�e 2��2r<	  2< +<�u ?�jcm�G×�58�2J��D ��2m,	 ?	�2< 

]c4 #9: +��J�e 



��� ��� ������	
��
��� ���
����� ���� ��� �0)�

F*10J�
!�>3 �) �G�H� )�
� * O���3 F*10 M������% I���&P �) 4)����B O���3 

lJ,�� A�, A�<�I–lJ,�J,B 

)gr/li(

���� #V�z)gr/li(G5H

U��� 8�3<�4)gr/li(�

^�4 AC�  < ���p Ump #6.,

)R/L(

�H:�

Ump #6.,^�4 AC�  < ���p 

)R/L(

�H:�

�"�)°C(5HA�"C)min(�

A�"C)min(5H�"�)°C(C	���:}H��L �< �

 �
� 

LAQA;)��R ����� 4,�� �.

@��2< ��2R Q2u
�7 �J�9: q�	 
� +$�d" Qu
�7 8�2J��D �

< �<�Y"  u
�7 q�	 ?�
�< �c�.� ���� y�	�� �)G(��m,	 ��

]��.[ ,��, AB C	 i7 ?�"� 
� i�� � lcR �	CB ?	�j 
� �j

°CGHH 8�"  < ��H@�k�2�� 
�  2J,�K #2J6�: ��3�2�	 �2:
	�p

 �,��]�o. [

JASA�=
&= +)�B �����% �.

b	�2R �2�r< ?�
 �< +��J�e 8�J��D �JKx:  �p�" q�	 
�

+��J�e ���p ?�"� �JJ\: �<  u
�7#$�L 
	�e +�
�< �
�" .


�BC�2� ��� ���9" ?��9"  4 +��J�e ���p 	��<	 
�V3" q��<

 #V�z �< gr/liG5H +��2J�e ���9" �Je� #V�z � �� @��"B ���< 

�2< ��2� ��2�9" A�J2�	��J: � +m3� Ump ;�
 C	 @��g��	 �<

 l�
����4 �J�	��� ���34 ���"�, . u
�7 C	 �j  ,��, �j� 2< +

��r<	cm�H×G��� @���< .#2"�D ��2j  ,��, ?�
 �< �2< +��2j

 @C	�2,	 
�2V3"  < ��7 � 
�: #�� �� 
� �-c" hI	�$ ?�2JL

 X�� �I
� ��  �R�� �8�J��D qJp 
� +L�� . ,��, i�� �j

 ��	�� 
� @�� �4f y�	�� �< �<�Y")�(+��2J�e 8�J��D #9: �

�3�$�L 
	�e . ,��,  4 #$�L ��m,	 8
�I q��< h�D �J:�: �j

qJ22r" A�22"C � �22"� 
� ��-22c" #22V�z �22< ��22� ��22�9" 
�

 {�z ��2L `B �< 	��<	 i�� ��,�� 
� )?�2"� �2<°C5H ( 2< �

 2< � 2u
�7 C	 �2J�e A��24 �
�R 
�V3"  < ���� `B �< AB ��6,�

 �,�2� @�	� �2c�.� +<�R .+2�3R ?	�2< F�2����, +��2J�e ?C�2�

  2,��, � 2u
�7 ?�
 C	 +!�2��p	 @�,��Je�< 
� �2j �J2�	 ��2�9" 

lJ��	�%8�"  <o �Je� z��2� `B �2< AB C	 i7 � 
�  {�

 �,�� lcR �	CB ?	�j 
� �RB 
� � +cT<B.

 ,�k�Jj ���D	 A��< � �	CB #!�p 
� 
�<>" 8�J��D QJ�4

  ,��, ?�
 �< +cc4 �2� @��<
�4  < �j .?	�2< �2r< Q2�p�" 
�

  2,��, �A��24 +��2J�e 8�2J��D 
� ]c4 �JKx: +�
�< 2jC	 +�� 

��r<	  <  u
�7�|×�G�#2<�K ]c4 #9: � �� @���< ���J�,�� 

�,��  3k3" b�d-" +<�u ?��<�e ?�
 �< P�{ 
��u �j C	

 
� @�2� �4f y�	�� �<�Y" ��,B ?�
 �< A��4 +��J�e 8�J��D �

����)�(�� ���D	 .

LATA;,�1=� ��@$��� 4��� 

 ,��, ��r<	  < �jcm ��×�/G#�� �� 
� � @�� 	�� ��7 � 
�:

�
	�,���	 y�	�� 
� 8�"  <o�i�2� ��,�� @�	� 
	�e #D�� 

�
	�,���	 �6{)1975 (64*D1682 ASTM � +L
�27 ?��J, 

 ,��, ��{ ����C	 @C	�2,	 lJ��C @�k��� y��: �j �2� ?�2JL .

l$ �� qJ< Q�I�$cm�H  ,��, ?	�< ��{ ����C	 #D�� �?�j

 ?
�:mm/min o�< � 2,��, ?	� ?��27 ?�2jmm/min |�
�

��  �$�L �V, .@C	�,	 ?	�< �C^ Q,��, �	�r: 
� ��T9�2�	 ?�JL

 #92I ��2��p	 �< � 
�4_" �
	�,���	 a��	 �< �#!�p �j}�%

 222222!��r" �222222< �<�222222Y")�(�222222�  6222222��9" .



��� ������	
��
��� ���
����� ���� ��� �0)���}

0

1

2

3

4

5

6

7

8

9

15 25 35 45 55 65 75 85 95

(°C)��)

+,
*

-
.�

B1
��

2
�)

n= 0.11v2)�(

 !��r" q�	 
�n� ]��2"CB �2j ?	�2< C�2J, �
�" Q,��, �	�r: v

#�	 8	�j�c" qJ< 8	�JJ\: ���� U��>4�".

JAXA;,�1=� +,* -.�B 12�) 4��� 

 2,��, lcR AC� @�k�2�� �2< ]324	� C	 �2r< � h26e �2j

 @�k�2�� ��!�2:�4 
� @�2� �24f ;�
 a�2�	 �< �a��
�:
��

@C	�,	 L 2!��r" �<�2Y" �2�,B AC� ]j�24 �2I
� � �� ?�J)G(

��  6��9" .

)G(100           ×(W1-W2)/W1=AC� ]j�4 �I
� 

W1=]��"CB C	 h6e  ,��, lcR AC� 

W2=]��"CB C	 �r<  ,��, lcR AC� 

LAYA;,�1=� /&0 12�) 4��� ��13 

 2u
�7 ?�
 @�2�  2�R�� ?�2��"�D qJ< Q�I�$ �� 
� �2j

�]24 y2R �2< �+��2J�e 8�2J��DC	 �2r< � h6e ���7 � 
�: #�

@C	�,	 X�� �I
� � �� ?�JL  !��r" �<�Y" +L��)�( 62��9"

��.

)�(100               ×(L1-L2)/L1=+L�� X�� �I
� 

L1=A��4 +��J�e C	 h6e ���"�D qJ< Q�I�$ 

L2=A��4 +��J�e C	 �r< ���"�D qJ< Q�I�$ 

ZA�� * [$�\���= ��� 

MAEA����� +,* -.�" �� �]���% I���&P ����� ����� 

 u
�7 
� #����C ��6�< +2�7 2  637 ���-" ?�j  24 ��2�	

  2��� C	 �#2�	 ��2�	 +2�7 �>� 
� �Ye ]j�4 C	 +��, F�:��D

  u
�7 ��L =3�>�	���" 
� +�I	 P	�j	 
��2�  2< 
�2<>" ?�j

+" ��
 .� ��-, ?�	CB ��Ye ]j�4 �K	 
� ��2cJ<  u
�7 
��R�� 


��26�< #2����C AB @	�2�j  < �  u
�7 ;>��B  mJ�, 
� � @��

+" �<��]|�����5.[+�7 �Ye ]j�4  4 +��m,B C	  2< �m3" ���	

 +2"  u
�7 
� AC� ]j�4 l29" AC� ]j�24  2mJ�, 
� ���2�

  2u
�7 #2����C �2< 8�2J��D �JKx: A	>J" qJ�-: ?	�< +6��3" 

N@3 E�)
&= ��12�) I����^� +,* -.�B �=
&= �]���% 4�. 

�)��) _>'�� ;13 `a�bC=260gr/li +��, *t=5min 

>J!�
�2Jj Q2u
�7 
� AC� ]j�24 ]�	>2$	 �<  4 ?
�{  < #�	

 #�	 �:���c"  u
�7 
� #����C ��6�< �@�� .]-< q�	 
� 	_!

 +��2J�e 8�2J��D �JKx: �#����C  ��: h<�e #J�j	  <  ��: �< �

<�+" +�
�< W��-" ?�j�"� 
�  u
�7 AC� ]j�4 ��� .

hT� )�(A�2c, ]j�4�2I
� 8	�2JJ\: 
	��2�, ��23j� AC�

 ,��, #2�	 �2"� �2.p �2< @�� +��J�e ?�j . 24  2,�L A�2�j

 +"  Vp�" ]�	>2$	 >2J, AC� ]j�24 ��2"� ]�	>2$	 �K	
� ����

 ��2�p ?�"� �.p �< AC� ]j�4 �I
� 8	�JJ\: �,�
 �  �$��

�e +��2�,  !��r" l� C	 +��J) 2!��r"o(�k�2.6�j ���2� �2< �

}�/H+" ?��J7 AC� ]j�24 ]�	>2$	 ��,  4 �J:�: q��< ��34

 ?�"� ���p �:°c5H  2< �2"� ]�	>2$	 �<  4 +!�p 
� @��< qJ��7 

 2�$�� ]�	>2$	 ?�Jk�2cu 
�2{  2< AC� ]j�24 ��:^�< �����"

#�	.

y = 4E-05x³ - 0.0033x² + 0.091x - 0.1157 )o(

+�7 �  637 �>� 
�  �I�p AC� ]j�4 
��$
 ��2��" ��2�	

 C	 l2��j 
� ���"	
�27 q2�	 ?�
 �2< �2"� �JKx: >J, � ���-" 
�

 
�<>" ?	>�	 #�	 8��g�" F�"�4 . 2< �d�-" 
�{  < �
 q�	 C	

+"  �R	��7 �"	 q�	 t�� ���:



�5H ��� ������	
��
��� ���
����� ���� ��� �0)�

+�"	�2D  2���C	 �2��-: � �
�2: ?>!��� P�J!	 ��4	 
� 

�3�.j +" +��J�e 8�J��D
� AC� ]j�4  <�m3"  4�,�2� . 2�6!	

 P�2J!	 ���� C	 8��g�" ?���p �: AC� ]j�4
��$
 � 637�
�"
�

 #�	 ?>!��� .+L��� C	 �
�2: #2J$�� �P�2J!	 q2�	 C
�2< ?�j

 hp A��< ��,B
����C ��2�� #2�D  < #�	 qT�"  4 #�	 A��

 u � ���< A��
��R�� 
� ��TJ:�4 �$�9" Q�^ 
�2<>" Q�^  �,�3

 8
�2I  2< =3�>�	�2��" C	 +2��, �
�2: �2K	
�  637 WJ! ��6,

 
� ���9" +"8�2J��D C	 i27  2637 #2J!�p  24 +!�p
� �"B

 #�	 >Ju�, �p
� =3�>�	���"]�5.[ 2�$�L 8
�2I 8��J�9:

  u
�7 ��L =3�>�	���" 
�  4 #�	 AB C	 +4�p ?�j�HH % 637 

#V�z 
� gr/liG5HA�"C ��C	 �2"� ]�	>$	 �< �  �Je� °C�� 

 <°C}H  2,��, AC� ]j�24 
� +��.9" �JJ\:  2637 ?�2j ?	

C	 ��3: � @�c, hI�p�G/�%?�2"� 
�°C��  2< �5/�%
�

?�"�°C}H#�	  �$�� ]�	>$	 ]�|[+2�7 �>�
� �"	 �
� ��2�	

 ,�� �+�2���  �2.j ]34	� l� +{ � +��J�e >J!�
�Jj �K	 ?�2�

 �2Jm,C AB ��26,�  < � @��4  ��p hJ,�<�4 @��L  < hJ.4�
�Jj

 +" @
�7 ?��J�7 ��� .U24 +!�T!�" AC� �< +�	>�	 #!�p q�	 
�

 +" ���7 ]j�24 [2D�<� @��2< ���9" ]34	� yJ9" 
�  4 �3�B

 +" P�J!	 
� AC� �,�� .#D�2� ��2"� ]�	>2$	 �2< P�J!	 q�	 
�

 l��  �$�� ]�	>$	 ��
�:  < ]34	� ?�j�"� 
� +,��L�, ]�	>$	

  cJ� ?�"� ����9" 
� F�I�dR� ^�< +�7 ?	  24 @�	� �
 ��2�	

 #2p	
 � ?�2�J�7 ?�2j�Jm,C ��2cJ< #4�p  <A�2� 	�2� �2:

 #2�	 @�� @�	� #6., @�� >J!�
�Jj ?�j�Jm,C .
� @��2D  2<

  4  �$�� ]�	>$	 hJ.4�
�Jj ?��,�� lJ�3J� ?S�,	 �^�< ?�j�"�

>J!�
�Jj ]�	>$	�
	� @	��j  < 	
 AC� ]j�s� ]|��[.


�<>" �!�Y" �<�3< 
� ��2��" Q2637 �>2� 
� AC� ]j�24

 �2p
� ^�2< ?�2j�"� 
� +�p � +��J�e 8�J��D qJp 
� ���-"

 +" � @��< >Ju�,  2<  �2I�p AC� ]j�4 UVD	 ]-< #gL A	�:

+�7 �>� +2�7 2  2637 ��2�-" 
� ����" ���	 @�	� #62., ��2�	

+" h4 
� � ��� +2"  �$�L  mJ�, 
�  24 ��2� 2  2637 ��2�-"

+�7 ����29" 
� ����	°C5H*���2j 
� AC� ]j�24 A	>2J" �

#�	 qJ��7 ���-" �>��� .?^�<  < �"� ]�	>$	 �<°c5H]j�4 �

�>2� 
�  24 +!�2p
� �@��T, +��.9" �JJ\:  637 �>� 
� AC�

+�7 +" ]�	>$	 8��  < ���	 @�j�2c" +,�2�L�, ]�	>2$	 � �2<��

�+�7 2  637 ���-" AC� ]j�4 
� @� 	
 ^�2< ?�2j�"� 
� ��2�	

+" #.,	� ��<�" ���	 +�7 �>� 
� ���C AC� ]j�4  < A	�:.

MAJA����� �!!" ��#$��� �� �]���% I���&P ����� ����� 

hT2� QVp�" �< )G(?
�2: ��T9�2�	 8	�2JJ\: qJ26"  24

 +" @�j�c" �#�	 �"� �.p�< ?�"� �:  4 ���°C�H 8	�JJ\: �

h2�D Q2,��,  < #6., qJ3��j � �"�  < #6., +L
�7 ?��J, 
�

 ��T9��	 ?	
	�  4 @�c,�/�5�a�2.9" A	�23u �#�	 q:�J, 

 2< +L
�27 ?��2J, �2"� ]�	>2$	 �2<��:^�< ?�j�"� 
� +!� @��6,

 +" ]j�4 8�� �<�� .�JKx2: +2�
�<  < 
�<>" �,�
  J��: ?	�<

�< U����J.4�
�Jj ���9" J,?	>2�	 C	 l2� �2j +L
�27 ?��

+"  �R	��7 ���-" 
� ����" ���:


� +�7 �>� +��J�e ���9" �< P�J!	 A��4 h�D �K	 
� ����	

 +" ]j�4 P�J!	 �Ye �U����J.4�
�Jj �<�� .P�2J!	 �Ye ]j�4

 
� +�2I	 h2"	�D  2��� C	 ��cJ" AC� ]j�4  < �m3" ��R  4

+2" 
��2�  2< +L
�27 ?��2J, ]j�4 ��
 . 2< 2D8�2J��D @��

 +�7 +��J�e >J!�
�Jj @�2gp A�2"B ����  < [D�< ����	 
� +��2j

 ?�2j�Jm,C A�� @
�7 � +r��" ?��JL�
�R �K	 
� P�J!	 ZY�

 ��cJ" ?��J�7 .@�gp q�	 ���� 
� ��T9��	 ]j�4 [D�< >J, �j

 +" P�J!	  Y�, A	�3D  <  4 	�u ���� P�2J!	 ��2{ 
� WJr� ?	

+" h�D �334]����}. [

� �$�L 8
�I 8��J�9: � 637 �>� �
�" 
]�|[#�	 q�	 qJ6"

 ?^�4 ��T9��	  4�HH%#29: =3�>�	�2��" C	 i27 ?	  2637

 +" ]�	>$	 �
�<>" y�	�� ]j�24  2< 	
 ]�	>$	 q�	 #�D � �<��

 @�	� #6., P�J!	 +!�{ 
�9" �	��"	 
� ]�J7  ��	C �2,	 .qTJ2!

hT� +�
�<)G(L
�7 ?��J, 
� +c�	>$	 �Jj 2  2637 ��2�-" +

+�7 ��2��<  637 �>� 
� ��T9��	 ]�	>$	 C	 +��,  4 ���	 A�2c,

 +2�, �2j�.+2"  22�$�L  2mJ�, q�	�<�23< ]j�224 ]2�,  24 ��2� 

+2��, +L
�7 ?��J, ]�	>$	 �< �AC� ]j�4�K	 
� +L
�7 ?��J,

#�	 �!�z  637 �>� 
� =3�>�	���" C	 +2" ��2��p	  4 2< ��




��� ������	
��
��� ���
����� ���� ��� �0)��5�

130

140

150

160

170

180

15 25 35 45 55 65 75 85 95

(°c)��)

(N
)�

��
���

�4
*�

�=

N@3J��=
&= 4��� ��@$��� I����^� ��)
&= `a�b �)��) _>' �� ;13 �]���% 4�.C=260gr/li +��, *t=5min 

145

155

165

175

185

195

205

15 25 35 45 55 65 75 85 95

(°c)��)

(N
)

�
��

���
�4

*�
�=

N@3M��=
&= 4)
� ��@$��� I����^� ��)
&= `a�b �) ��) _>' �� ;13 �]���% 4�.C=260gr/li +��, *t=5min 

��< ���4 #�D  .���" 
� ���-" 
� ����" Q637 �>� #6., A

+�7 �>� �< ���< ���	.

hT�)�(+L
�27 ?��2J, 8	�2JJ\: 
	��2�, ��23j� A�c,

 +" ?��7 #�� 
� ��"� �.p�< @�� >J!�
�Jj ?^�4  4 ���<

 #2�� 
� ^�4 ��T9��	 8	�JJ\: �,�
  <�c" AB 8	�JJ\: �,�


���6J" 
�:.

�T9��	 qJ< ��6:
	 q�$�� ?	�< ?��J, +393" � AC� ]j�4 � �

��2� ��2�9" �2< +��2J�e >J!�
�2Jj 8�J��D C	  �I�p +L
�7

+
L

�7
?
��

J,
)

N(
+
L

�7
?
��

J,
)

N(

�"�)ºC(

�"�)ºC(



�5G ��� ������	
��
��� ���
����� ���� ��� �0)�

125

135

145

155

165

175

0 2 4 6 8 10
+,* -.�B12�)

(N
)�

��
��

4
*�

�=

N#3 d�* ����� 4*��= 	����� ��)
&= 12�) �) +,* -.�B �) e�1�1�>B*�1�. F
�$� �� �]���% I���&P Ef4��)  g����

�) `a�bC=260gr/li*+��,t=5min 

gr/liG5H 
� �5C	 W22��-" ?�22"� ���22: }H�	�kJ�,�22� Q22�
� 

hT2� �� U�
 AC� ]j�4 �I
� �.p�<)o.(hT2� q2�	 
�

 +" @�j�c" AC� ]j�24 �2I
� h<��" 
� +L
�7 ?��J,  4 ���

+" +k�2.6�j ���2� �2< +2YR  !��r" l� C	 �,	�:}|G/H 2< 

�34 ?��J7 ��C t��:

Y= - 4.0743X + 168.09 

!��r" q�	 
�  s Y� q:�2J, �2.p �2< +L
�27 ?��J, �X�

#�	 AC� ]j�4�I
�.

�J�x: 
�<>" ����, ]j�24 
� +�I	 h"�D  4 #�	 q�	 ��334


� +L
�7 ?��J, +�7 2  637 ���-" C	 � #2�	 AC� ]j�4���2�	 

 637 ���-" 
�  �I�p AC� ]j�4 �qJ��7 ?�j�"� 
�  4 +��m,B

 +�7 2��2J, 	_2! �#2�	 >Ju�2, �p 
� ���	 �2JJ\: >2J, +L
�27 ?

�AC� ]j�24 ]�	>2$	 #�D  < ��"� ]�	>$	 �< +!�  �$�J, +,	�3u

+" ]j�4 8��  < +L
�7 ?��J, �<��.

MAMA/�&0 1�2�) �� �]���% I���&P ����� ����� ��1�3 

����� 

+2cc4 ?�2j��J, �2K	 
� P�2J!	 � 2u
�7 � ~, �J!�: qJp 
� 

JL +" ��R  < ?���� hT� �@�
	� �2,� .C	 +��2j
 C	 i7^�24

 +" #p	���	 � ���r: #!�p l� q�$��  < +r� �j��J, q�	 �234 .

�+TJ,�22T" ?��22J, � #22<�{
 ��22"� ]�	>22$	 �22<Relaxation ^�224
� 

+2" A�2c, +L�2� X2�� 8
�2I  2< 	
 ��2R � @�� ���c: �2j� .

+" �#p	���	 � ���r: #!�p  < +<�J��� +�"	�2D C	 +T� �,	�: �2��<

  <�m3"  4X�� +" +��J�e 8�J��D C	 i7  u
�7 +L�� ���.

hT� 
� )�(+2"  2Vp�" �2I
� ��2"� ]�	>2$	 �2<  24 ��2�

X�� +2" ]�	>$	  u
�7 
� +L�� +2"  24 �2<��  2< 	
 AB A	�2:

���c: #!�pRelaxation �	� #6., .�]3: ?C���	CB �< @��D

 X2�� 
� >J, ?�k�� ?�j��"	
�7 2  2637 ��2�-" Q2u
�7 +L�2�

+�7 hJR� +��J�e 8�J��D qJp
� ���	 +"  ��� C	  4 �,	 A	�:  <

 +��2J�e C	 i27  637 P�J!	 
� �
�: � ���	 +�7 P�J!	 �Ye ]j�4

 ��4 @
��	 A��4 .�
�2: [2D�< ���2J�e 8�2J��D �< U4�p y�	��

 lJ�2�^	  2�^ C	  2637 P�2J!	 +�
�2R ZY2� A�u � @��  637

 22<>" �
�22: 	_22! �#22�	 @�22� hJT22c: ��22TJ:�4  22< �22m3" 
�

X�� +" ^�4
� +L�� ��� .+2�7 �
�2" 
� 8�2J��D�K	 
� ���2�	

 +" ]j�4 P�J!	 �Ye �+��J�e �<�� .� P�J!	 
� �Ye ]j�4 ��2�� 

AB
� +L�2� X2�� C��< � ~, +k�-�
 ��$ [D�< �~, 
� `�:

+" ���.hT�
�)�(+"  Vp�" qJ3��j X2�� A	>2J"  24 ���

 2<�e 
�2{  2<  u
�7 
�: #��
� +L��  2Vp�" hC	 ��2cJ< ?	

 +" 	
 AB #�D � #�	 ?��7 #�� �	� #62., �2"	 q2�	  < A	�:

 ��27 C	 ��2cJ< 
�2: #2�� 
�  2u
�7 
� ����" ?��c3:  4�2,.



��� ������	
��
��� ���
����� ���� ��� �0)��5�

N@3 S�/&0 12�) I����^� ��)
&= �=
&= ��13 `a�b �) ��) _>'�� 4)
� * 4��� `80 *) �) ;13 �]���% 4�.C=260gr/li +��, *

t=5min 

�AdA��#$���� ��� �]���% I���&P �) -!" ����� ����� 

����� +,* -.�" * �!!" 

?	�<  �2I�p ����, ����J�e 8�J��D 
� ]cs �JKx: ��
�< 


	��2�, l� 
� F�"��: �]cs A��<� ]cs #9: ;�
 �� C	

 ?���T� 
� hI�p ����,� U�
)5(�)|(#2�	 @�2�  �	
	.

hT� 
�  4  ,�L A��j)5(+"  Vp�" ]j�24 A	>2J" ���2�

 #29: #2!�p C	 ��2cJ< +4�2,	 ]2c4 A��2< #!�p 
� AC�

 +2" 
�V�,	  mJ�, 
� � #�	 ]c4 
� +L
�27 ?��2J,  24 ��


 hT2�  24 ���< ]c4 A��< C	 ��cJ< ]c4 #9: #!�p)|(

��2�D	 �2<  24 #�	 q�	 #�D  < � #�	 �"	 qJ�j ��334�J�x:

 � ���9" f�g, A	>J" � u
�7 
� ]c4 ]j�4 ^�4 hR	�  < ��

 +" U4 AC� ]j�4 �I
�  mJ�, 
� �  �$�� ��2� .A	>2J"  2�6!	

 ?��2J, � AC� ]j�24�����" qJ2< P��2R	 +3r��P��R	 q�	

 A	�23u �]2c4 A��2< � ]2c4 #29: #2!�p �� 
� +L
�7

 h<�e � a�.9" �#.J,  Vp�" .+2" +2�4 
�2{  2< A	�2:


� ]c4 ]�, �#gL +2�7 2  2637 Qu
�7 b	�R �2�	 +��2J�e �

 2u
�7 
�  24 +!�p 
� @��6, #J�j	 >��p A	�3u �@�� ?�2j

�HH % 637 ]c4 ���D	 �?	 ���2�, 
� ?C
�2< 8�$��R	 [D�< �

+" ]c4 A��< #!�p �<  .���" 
�  �I�p ���.

dA�6��= (��� 

���2p 
� F�I�dR� ^�< v�j�"� 
� +��J�e 8�J��D ��m,	

  cJ� v�"� ���	 ��7 v	)���2p°c |o(�2��" AB C	 �:^�2<�

 +�7 2  637 ���-" 
� AC� ]j�4 +" ���	 ���D ]-<  4 ���

 +�7 �>�  < AB +2" @�	� #62., ���-" 
� ����" ���	 ��2� .

+�7 2  637 ���-" 
�  �I�p AC� ]j�4 +�2I	 h2"�D ���2�	

 +2" 
��2�  2< @�2� +��2J�e Qu
�7 
� ��T9��	 ]j�4
� ���


 @��D +9Y2� ?�j @�gp �q�	�< +2�7 �>2� 
�  �2I�p ��2�	

 h�D P�J!	 ��{ 
� WJr� +{��, A	�3D  < >J, @�� >J!�
�Jj

 � @��224 +L
�227 ?��22J, ]j�224 �  22u
�7 WJr22�: �22��"

+22" �,�22� .�@�22� +��22J�e Q22,��, 
� AC� ]j�224 ]�	>22$	 �22< 

�2��< ;>2��B � �2�-, ��2cJ< ?�	CB #�D  <  u
�7 #����C

 +" ��6�<  u
�7 7 ��T9��	 C	 qTJ!� �<�� � @�2�  �2��4  2u
�

 +" AB WJr�: [D�<  3J�< 
	��" +�.��< 	_! ���� AB ?	�2< ?	

 ��2JL
	�e �V,�2" `�2�Y" ��T9�2�	 � #2����C a��	 �< .

� ~, �J!�: qJp
� �@�
	� +cc4 ?�j��J, �K	 
� P�J!	 � u
�7

 +" ��R  < ?���� hT� �,�JL.�2m3" +��2J�e 8�2J��D ��m,	

 ?��c3: ?C���	CB  <� ����" 	
 ��R  4 @��  u
�7 
��R��


 X�� 8
�I  <+L�� +" A�c, �j� .��2�p ?�2"� ]�	>2$	 �< 

0
1
2
3
4
5
6
7
8
9

15 25 35 45 55 65 75 85 95

(°c)��)

�
�1

��
3

/&
0

12
�)

��ري

��دي



�5o ��� ������	
��
��� ���
����� ���� ��� �0)�

0

1

2

3

4

5

6

7

8

9

15 25 35 45 55 65 75 85 95

(°c)��)

+
,*

-
.�

B1
2

� آ����

! ون آ��

 

N@3 f��=
&= +,* -.�B 12�) I����^� ��)
&= `a�b �) ��) _>' �� ;13 �]���% 4�.C=260gr/li+��, *t=5min 

130

140

150

160

170

180

15 25 35 45 55 65 75 85 95

(°c),-د

(N
)/
ر0
,2
وي
56
7

� آ����

! ون آ��

 
N@3 X���@$��� I����^� ��)
&= �= 
&= 4��� `a�b �) ��) _>'�� ;13 �]���% 4�.C=260gr/li+��, *t=5min 

X���I
� �+��J�e +" ]�	>$	 +L�� +2"  4 �<��  2< 	
 AB A	�2:

 #22!�p ���22c: Relaxation �	� #622., ^�224 
�.�22< @��22D 

� ]3: ?C���	CB X2�� 
� >J, ?�k�� ?�j��"	
�7 Q2u
�7 +L�2�

 +�7 2  637 ���-" Jp
� ���	 h2JR� +��J�e 8�J��D qC	  24 �2,	

 +"  ��� P�2J!	 
� �
�2: � ��2�	 +�7 P�J!	 �Ye ]j�4  < A	�:

 ��4 @
��	  637 . 2s ��2< AB C	 �s�2p  2�$�L 8
�2I 8��J�9:


� ]c4 ]�, +�7 2  637 Qu
�7 b	�R 
� +��J�e 8�J��D ���	

#.J, #J�j	 >��p A	�3u.

/0��� 

1. Niaz, A. , and Tahir, K.D. , “ Mercerize Warm,” 
Textile Horizons, Vol. 5, No. 2, PP. 20-21, 
February, 1985.  

2. Niaz, A. , and Tahir, K.D. , “ Effect of Temperature 
of Alkali Solution on Mercerization,” Textile 
Research Journal, PP. 772-774, 1989. 

��
��

���
	

��

�"�)ºC(

�"�)ºC(



��� ������	
��
��� ���
����� ���� ��� �0)��5�

3. Ruznak, I. , “ Hot Mercerizing ,” American 
Dyestuff Reporter, Vol. 64, PP. 24-25, September, 
1975. 

4. Duckworth, C. , Wrennall, L.M. , “ Proceedings: 
Process Advantages and Economics of Hot 
Mercerizing / Flash Scouring ,” J.S.D.C. ,Vol. 93, 
No. 11, PP.407- 412, November , 1977 

5. Brinkman, K. , “ A New Ecological and 
Economical Mercerizing Process ,” ITR, Dyeing,
Printing, Finishing, Vol. 38(fourth-quarter), PP.1-7, 
1992 

6. Shenai. V.A. , Technology of Textile Processing,
Vol. Ш, Technology of Bleaching and Mercerizing, 
Sevak Publication, 1975. 

7. Latta, B.M. , “ Improved Tactile and Sorption 
Properties of Polyester Fabrics through Caustic 
Treatment ,” T.R.J. ,Vol. 54, PP. 766-775, 1984.  

8. Houser, K.D. , “ Caustic Reduction of Polyester 
Fabrics ,” Textile Chemist and Colorist, Vol. 15,  
PP. 70-73, 1983. 

9. Shet, R.T. , Zeronian, S.H. , Siddiqui, S.A. , and 
Needles, H.L. , “ Modification of Polyester and 
Polyester/Cotton by Alkali Treatment ,” Textile 
Chemist and Colorist, Vol. 14, PP. 233-237, 
November 1982.  

10. Rusznak, I. , “ Hot Mercerizing of Cotton and 
Polyester/Cotton Knitted Fabrics ,” Industrie-
Textile, No.1149, PP. 1029-1030, November 1984. 

11. Needles, L. , Brook ,B. , and Keighley, H. , “ How  
Alkali Treatments Affect Selected Properties of 
Polyester,Cotton and Polyester/Cotton Fabrics ,” 
Textile Chemist and Colorist, Vol. 17, No.7, PP. 
177-180, July,1985.  

12. Shet, R.T. , Zeronian, S.H. , and Needles, H.L. , “ 
Modification of Polyester-Cotton Blend Fabrics by 
Hot Alkali Treatment ,” Blended Textile, Papers of 

the 38 th All India Textile Conference , PP. 261-
268, 1981. 

13. Buchholz, S. , Schönpflug, E. , and Würz,A. , 
Dyeing and Finishing of Polyester Fibres and 
Polyester Fibre Blends, BASF, Communication 
from Textile Laboratories of the Badische Anilin & 
Soda-Fabric AG, Ludwigshafen am Rhein , 1966. 

14. Nunn, D.M. , The Dyeing of Synthetic Polymer and 
Acetate Fibers, Dyers Company Publication Trust, 
1979. 

15. Barella, A. , and Manish, M.A. , “ Mercerizing of 
Cotton and Cotton-Polyester Rotor Yarns, It's effect 
on mechanical characteristics of yarns as a function 
of total draft and twist applied in spinning ,”
Blended Textile, Papers of the 38 th All India 
Textile Conference , PP. 250-260, 1981. 

16. Lewin, M. , Sello, S.B. , Hand book of  Fiber 
Science and Technology, Vol. I, Part A, Chemical 
Processing of Fibers and Fabrics, Marcel Dekker, 
New york, 1983 

�|.; �+���I.�”b	�R �< ��L =3�>�	���" �JKx: +�
�<

 Qu
�7�HH % 637 ?	�“@�kc,	� �+��., +��3�" ��Tc,	� 

�A��gI	 +�r3I ���
	 +��3�
�4 �S��7����.
18. Dave, I. , Kumar, R. , and Stivastave, H.C. , “ 

Studies on Modification of Polyester Fabrics 
I:Alkaline Hydrolysis ,” J.of.Appl.Polym.Sci. , Vol. 
33, PP.455-477, 1987. 

19. Zeronian, S.H. , and Collins, M.J. , “ Surface 
Modification of Polyester by Alkaline Treatment ” , 
Textile Progress, Vol. 20, No. 2,  PP. 1-29, 1989.

 


