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47402304 : MAJOR : POLYMER SCIENCE AND ENGINEERING
KEY WORD : POLYETHYLENE COMPOSITE

SIRIRAT TECHAPERMPHOL : POLYMER COMPOSITES WITH TREATED
NATURAL FIBERS FROM COCONUT. AN INDEPENDENT STUDY ADVISOR : ASST. PROF.
NATTAKARN HONGSRIPHAN, Ph.D. 62 pp.
�

� In this research, polymer composites of low-density polyethylene and coconut
fiber were prepared and effect of fiber treatment with sodium hydroxide solution in various
concentrations on polymer composites’ mechanical properties was studied. Polymer
composites were prepared by mixing coconut fibers 1% and 5% by weight into low-density
polyethylene and polymer composites reinforced with short glass fibers (without coupling
agent) in the same ratio were prepared for comparison. It was found that coconut fiber
consisted of alpha-cellulose 52.6%, hemi-cellulose 34.5%, and lignin 16% by weight. Fiber
treatment with sodium hydroxide solution dissolved lipid layers from fiber surfaces and cellular
structure of fiber was changed. Reinforcing with untreated coconut fibers produced
composites with higher tensile modulus than reinforcing with short glass fibers. Tensile
modulus was increased with respect to reinforcing contents. For mixing with coconut fibers
5% by weight, fiber treatment with sodium hydroxide solution�resulted to increasing of tensile
modulus of polymer composites with respect to solution concentration. However, polymer
composites had lower tensile strength at break and %elongation at break compared to neat
polymer, due to phase separation between polymer matrix and reinforcing agents. For flexural
properties, reinforcing with coconut fibers produced polymer composites with lower flexural
modulus than reinforcing with short glass fibers.
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}~�` bŜ PZ�[T]RR�JK XQYZP]YPW�rVrVQXY�uŜ PZ
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�
�-��4��JL�/�#��)
�OPQRSTP�RYZPQ[Y\�]Y�^ZP]_�� ������6��4���" ����4�����/��#��	�����	��
����������������
�� ��
��4�G)')
�/��')
��
���������'��#��	�
����
	"E�#4	GH#���GE#!�

LKq�J>Kq�JLK�/���?>K��4����
��JK�/���LK�"#	�DB
�����
�
� �)
� OPQRSTP� RYZPQ[Y\� ]Y� ^ZP]_� � +�����#���" ����4�����/��#��	�����	��
�� ��
��4�
��������'��#��	�
����
	"E�#4	GH#���GE#!��4���
�+�+���LKq�J>K�JLK�/���?>K�/�#�#��
�-��4��JL� � ��)
��
�����/��#��	�����	�4�')
��
���������'������#�)���
�'��JK�"#	�DB
�����
�)
� OPQRSTP� RYZPQ[Y\� ]Y� ^ZP]_� G)4��
/���)
��	)
��#)�&�#� � /�)���� �$
��
����#�)���
�'��
LK� "#	�DB
�����  ��)
�)
� OPQRSTP� RYZPQ[Y\� ]Y� ^ZP]_� � 4/��"���#��G��
��
�+�+��+��
�
����
	"E�#4	GH#���GE#!� ������$
��
����
	"E�#4	GH#���GE#!G����
	&�D�+��G+��
���$
�'�������	�B
����
�f)
	"��/������)
���D�����M����#G#����	��� � ����D��
����
	
"E�#4	GH#���GE#!	��G����
	������� � � ����� �����H��E��-"�����
$
������	� � �B
���
"������
��rPTTXT]Z�RYZXrYXZP�+�������	��4	�-�G���$*��B
��������	4��
/+e�/�����	����
�
�
� �

OP
QR
STP
�RY
ZPQ
[Y\
�]Y
�^Z
P]
_�2
t
�]
3��

39

 
 
 
 

 
 
 
 

 
 



>

L>

J>>

JL>

?>>

?L>

@>>
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����N�+���
�����/��
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bŜ PZ�JK bŜ PZ�LK
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