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1- X- ray diffraction 
2- Thermo Gravimetric Analysis  
3- Differential Scanning Calorimetry 
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4- Crumb Rubber 
5- Polyethylene 
6- Low-density polyethylene 
7- Linear low-density polyethylene 
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9 High shear mixer 
10- Fourier Transform Infrared  
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11- Carbon black 
12- THF extractable 



64  ��#I� @��1  �� �,�F#!� �< �-� ^]:� ��V 0������ � 01���?,�8
 01�9��Y  

 

����� ��	
 ��
 � ����� ��� ����   ����� ������  �!2 ��#�
� � $���� �1397 

  

 ����3- 	
�� ����� ���� ����� ��� ���  

a�RB*
 -?�� ��-\
 ,��-+�#!� 

 ����> y`��

s�w 
gr/10 min. 9/0 ASTM D 

1238 

06�2� gr/ml 9210/0 ASTM 
209B 

0
�+ �D\+ 0
C 94 ASTM D 

1525 

 ��/� ��
,

01���? 
0
C 330 ASTM D 

648 

 �, �*7 ����+

 �D\+��/� Kg/cm
2

 170 ASTM D 
882 

  
@/� 3 - _�< ;�< ��/�
 ,�/��� �8+  

  
 @/�4 - �-..7 ^]:� � ��V E�7�1 ���< _�< ;�< ��/�
  ���

���V  

3 - -��./ 0�1  

3 -1- 2��./ 
/1�!% )TGA(  

;�� �1�@ 01���? )TGA( �,�!  ;�� C��1

���-+� �< �A v�!� �7 �!� 01���? @��1  ��� ���W

��2#!, .�!� ��8#!� ���
�W ��2.� �, �+8�+ TGA 

@/� |<�D
 5� �? 0/�+��#/6� �����1 5� ����, v�

�< �� �+8�+ ��� ���Z1 �7 �!� ����> ���Z1 v�!�

U�! 5� �, �0/��#/6� }�� ���-+� 0
 ���W  �\6� ����> .-.7

U�! �, �-�  ��!� �+8�+ ��� ��Z1 �< E!�.#
 �7 }��

 @�878
�1 �, �-
A -�-� 0/��#/6� ����> � �,8�� �8


�<  ���Z1 0..
 �0\I� �8
 ��8.� �< �=�+ �� �+8�+ ���

 U!� �
,0
 ��2#!, �� ��2�, Q8+ �, .-..7TGA  �

/6� ����> �< ��� ���Z1 @�-=1�< �0/��#  �8+ 5�7

0
 a�8: 5�+��#/6� U*� �� 0#I���, .,��W  

  
@/� 5 - 01���? C��81 ��2#!,  

 |<�D
 01���? @��1 ��2#!, ,�/��� �$�+�/


@/� 6 .�!� �-� �,�, ����+  

  
 @/�6- 01���? @��1 ��2#!, ��7 �$�+�/
  

 ���
�A �	�#+�1�@ ���? ��� ���Z1 0..
 �01

�
, E�?�< @/� -.+�
 7 0
 0..
 C�� �� .-��<  ��

0
  ��uA ��
, C��91 0/� .,�7 �,�F#!� a�8: �, �< ��81

 ���Z1 �� ��?�
 �� ���< �7 01���? ���,�-��� ����� �



 �0+����I 0+���	+�0#�9+ � 0!]�  65  
  

 

����� ��	
 ��
 � ����� ��� ����   ����� ������  �!2 ��#�
� � $���� �1397 

�< ��� ) 0��-#<� ��
, a�8:Ti0+���� ��
, � ( )Tr ��*+ (

0
 �,�,  ��?�
 �� ���< ��� ���7 ��-\
 ��2�, � ,8�

�< �7 ��� ���Z1 �� .-� -��8` �#�8+ -:�, a�8:  

3 -2-  -�5	�./�2 
/1�!% )DTG(  

01�8: �, �01���? C��81 ���
�A �,  �, ��
, �7

 �, ��+A �,�7 �-> �-��< U� �< 5�,$+ �01���? ,�-���

 �� .,8< -��8` @/*
 �
, E�?�< ��� ���Z1 0..


0I�S� 0�+  �� 01���? ,�-��� 5� ����� � ��uA ��
, ��81

 0+�!A �<�-� q��< @/*
 �, C�� .,�7 yB*
  �< �7 -+�

��2#!, �< 0/�+��#/6� ���V 5� �,�7 �I�Y�TGA  �

@/�) ,�7 U!� �� �
, E�?�< ��� 0..
 |#*
 ��8#< 

8|#*
 �� �6�? C�� .( �1�@  01���?)13DTG (

0
 -.
�+.  

  
 @/�7 - �
, E�?�< ��� ���Z1 0..
 ]16[  

  
 @/�8 -  0..
 �< 01���? C��81 |#*
 0..
 TGA]16[  

                                                 
13- Derivative Thermogravimetry 
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Thermal and Chemical Analysis of Waste Modi-
fied Bitumen 
 
In this paper, the thermal analysis of modified bitumen by using 
recycled and waste crumb rubber has been investigated. At first, 
thermal conductivity analysis of materials has been investigated 
with increasing temperature, and the most important thermal 
analysis experiments, such as thermo-gravimetric analysis (TGA) 
and differential scanning calorimetry (DSC) have been performed 
on samples. It has been observed that modified bitumen with recy-
cled plastics perform better in terms of thermal analysis charac-
teristics. Finally, FTIR analysis was performed to determine the 
structure of the compounds on the bitumen. and plastics were re-
cycled and found that by modification of bitumen with recycled 
plastics a chemical reaction does not occur. 
 
Keywords:   Thermal analysis, Recycled Plastics, Bitumen, Crumb 
Rubber.  
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