
I

����� ���	�
� : ������������������
��������������� �!
 �"!�!� ��
(A STUDY OF VETIVER-POLYPROPYLENE COMPOSITES) 
�#��$%��&����� :
'(����$���)��#��$% ��.$�!�!� ���� !����+�%�, 90 ����. ISBN 974-533-360-3 

���$���!�/%��0 ��1������������ �������
��������������� �!
 �"!�!� ��
��������&2�� 
$(�2� ��3�4
�2������� � �����2$������ �����������	��)�4
�������
"�$�����������5	��6�"�$2���"7���$	89���
875% � � 8��� 8)��	��
7��87� � ����������
���
��������������� �!
 �"!�!� ���)��$	��&
�)������'�	 5 10 20 � � 30 ��
�%�7>�)%�
"�$�06���� �������������
�4�0��(���1���0����
�"�$2���������4�0��(����?�� � ���6���
)��#�
��	��)�����$@�!� ��	��)����5��	��
�4
������� ��	��0�' 4
�5��	$������
����&	�)�
�	��)���� 4
�������������
� � �)��#�
�' 4
�
�)������'�	 � �' 4
�
����������������"�$�����������5	���&	�)�
�	��)�����5��	��
� �	��)��������$���� 
�	��)�����  �	��)�������3A�����$� � ������' �"�$������&$��6�#�����?B
�4
����������
���
�

' ����#�$!����������������
� ��&	�5��	$���������))�����	��	��)���� ��&8	��
�))�����
$���	���$�6�5�� �	B&
����$����$���!
 �"!�!� ����&8	�8��'�	������� ��!���� ������
�������
��������!
 �"!�!� ��� �������#�	�5��5��	�4>����)�
����� 5��	
�� ��4
�$���
�(���� �)�	�5����
�%�7>�)%5��	�5��$� 3 #���)�� � �5��	�4>����)�
������)&6���� ��
�!�&	4�0�4
����	�3������2�������������
����' 2�� 5��	��B� 
�3�@(	�������
 
�3�@(	��
�����' � � �5��	
�� ��4
�$�� 	�5���!�&	4�0� �)�2����)����4��	 
�3�@(	�����B&
	�@�! 
��
�%�7>�)%������' � 5��	�4>����)�
����� ��
�%�7>�)%5��	�5��$� 3 #���)�� � �5��	�4>�
���)�
������ 	�5�� � ��	B&
���	�3������2�������������
��!�&	4�0� �
#���0 @�!C��$
#� �
�#� �����%
�� >)�
������
����4
�������������
� 3 �����3!B0���&'����&�)�� 
!����	������ ��	��	��4
�����2$	�4�0��	B&
���	�3�������!�&	4�0� 
$���8�>)�	 �	B&

�)��
����4
��������!�&	4�0�8	�	�' ����)�
 
�3�@(	���� 
	�� � � ������' �"�$��
����&$��6�#�����?B
� ����������"�$�����������5	��6�2��	����!�&	4�0�4
�
��3�@(	���
��B&
	�@�!4
������� � ���
�%�7>�)%�����' �4
�������������
� ��	C�����$��������
�	��)���� 4
�������������
�2����4�0� 
$���8�>��� ����������"�$�����������5	�8	����
' ����)�

�3�@(	�������
 
�3�@(	����� 
	�� � 
�3�@(	�������' � � ������' �
"�$������&$��6�#�����?B
�4
�������������
� #�@�!C��$#� �
�#� �����%
�� >)�
�
�����
���� !���� ��2���"7���$	89���
875%2������������	��)�4
���������	��C



II

6�#����&������&)��
$(�������2$ � ��6�2������2$�$

#��� 7�&����$�!�&	!B0���&'����	'��
������������2$��!
 �"!�!� ��

��4�����������	!
 ��	
�%�  �$	B
�B&
������ ____________________
�E������ 2547  �$	B
�B&

�#��$%��&����� ______________

 �$	B
�B&

�#��$%��&��������	___________
 �$	B
�B&

�#��$%��&��������	___________



III

           WANDEE THUAMTHONG : A STUDY OF VETIVER-POLYPROPYLENE

           COMPOSITES. THESIS ADVISOR : ASST. PROF. YUPAPORN 

           RUKSAKULPIWAT, Ph.D. 90 PP. ISBN 974-533-360-3 

 

VETIVER GRASS/ PP-COMPOSITES/ THERMAL/ RHEOLOGICAL/ 

MECHANICAL/ MORPHOLOGICAL/ SHEAR-INDUCED CRYSTALLIZATION

In this thesis, vetiver-polypropylene (PP) composites were studied. Vetiver 

grass was employed as vetiver leave and vetiver fiber. The chemical treatment of 

vetiver grass was performed by using sodium hydroxide (NaOH) and 

vinyltrimethoxysilane. The vetiver-PP composites were prepared at 5%, 10%, 20%, 

and 30% vetiver content. The composite specimens were prepared by injection 

molding. The physical and thermal properties of vetiver grass were investigated. The 

effect of vetiver length of vetiver-PP composites on mechanical properties was 

determined. In addition, the effects of vetiver content and chemical treatment on the 

thermal properties, rheological properties, mechanical properties, morphological 

properties, and shear-induced crystallization of vetiver-PP composites were examined. 

The results showed that the composites at various vetiver lengths showed no 

significant change in mechanical properties. When compared to PP, vetiver-PP 

composites exhibited higher tensile strength, Young’s modulus but lower elongation 

at break and impact strength. An increase in vetiver content of the composites led to 

an increase in viscosity, heat distortion temperature, crystallization temperature, and 

Young’s modulus. On the other hand, the decomposition temperature, % crystallinity, 

tensile strength, elongation at break, and impact strength decreased with increasing 

vetiver contents. Moreover, SEM micrographs of fracture surface of the composites 
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showed more agglomeration of vetiver fiber with increasing vetiver content.

However, an increase in vetiver content showed no significant effect on melting 

temperature and shear-induced crystallization in the composites. Chemical treatment 

resulted in an increase in the decomposition temperature of vetiver grass and % 

crystallinity of the composites. In addition, it showed an improvement in the 

mechanical properties of the composites. However, the chemical treatment showed no 

effect on heat distortion temperature, melting temperature, crystallization temperature, 

and shear-induced crystallization of the composites. From SEM micrographs, it 

showed that NaOH treatment can remove surface impurities and the fibers were well 

separated. This increased the effective surface area available for contact between fiber 

and matrix. 
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