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Abstract 

Nowadays, the biodiesel is a biofuel that has been encouraged to increase the production due to it can use to replace 
the diesel fuel. However, as the high price of raw materials and catalysts, this research was using the chicken fat as the raw 
material and CaO from calcined chicken bones as a heterogeneous catalyst. In addition, these materials will be contributed to 
reduce the cost of the production and eliminate wastes. For the best results, it was compared with the homogeneous catalyst 
which was NaOH and reacted with the transesterification of chicken oil. Furthermore, the results showed that the optimum 
conditions in the reaction is the methanol: oil molar ratio of 12:1, 4 %wt CaO, the reaction temperature of 60oC for 2 hrs which 
yield 61 % methyl ester when compared with NaOH yield 93 % methyl ester. Therefore, when compared with the NaOH, it was 
produced 93 % yield of methyl ester because of NaOH was high alkaline leading to the better result in a catalyst. On the other 
hand, the reusable for the production of biodiesel was the advantage of the heterogeneous catalyst. 
Keywords: biodiesel, chicken fat, CaO, heterogeneous, homogeneous, transesterification 
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วิธีการศึกษา 
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Figure 1 Experimental diagram of biodiesel production using heterogeneous catalyst. 

 

 
 

Figure 2 Experimental diagram of biodiesel production using homogenous catalyst. 
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ผลการศึกษาและอภปิรายผล 
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Table 1 Comparison the amount of the animal fat. 
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Table 2 Fatty acid composition of the chicken oil. 
types of fatty acids carbon number ratio (%) weight of fatty acids (g/mol) 
saturated fatty acids 

myristic acid C14:0 0.49 1.19 
palmitic acid C16:0 21.47 58.02 
stearic acid C18:0 6.06 18.08 
total saturated fatty acids  28.02  

unsaturated fatty acids 

palmitoleic acid C16:1 3.97 10.65 
oleic acid C18:1 41.58 123.19 
linoleic acid C18:2 21.90 64.44 
linolenic acid C18:3 2.53 7.39 
eicosenoic acid  C20:1 2.00 6.49 
total unsaturated fatty acids  71.98 289.45 

raw material amount of oil (%) method Ref. 

fish fat 85 electric pan �!���ก, 2557 
goat fat 80 electric pan ����n, 2556 
chicken fat 79.47 electric pan Researcher 

cow fat 70 electric pan ;�����B3, 2552 
crocodile fat 62 electric pan �'��, 2557 
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Table 3 Physical and chemical properties of the various oils. 

properties chicken oil crocodile oil (�'��, 2557) jatropha oil (B!�!���!, 2550) 
color yellow bright  yellow bright yellow bright 
density at 25oC (g/cm3) 0.91 0.905 0.87 

viscosity at 40oC (cSt) 48.2 45 62 

free fatty acid (wt.%) 0.3 0.2 5.39 
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ผลของการเตรียมตัวเ ร่งปฏิกิ ริยาแคลซียม
ออกไซด์จากการเผากระดูกไก่ 

ก�.�1ก�ก,�	����
�!��? 100 ก��� 
�(�����'�
�.
�	0� �%+����ก#�� �ก�.�1ก�ก,����
��(� 57 ก��� 
*�.
�(���+��

 �'�ก�.����

��*-�
�	0���ก���3*��� 

�!��?�	����ก>'.����ก�,� 1 
�,�#���%+����ก
�!�  
-(� 30 ก��� *������ (Table 4) 
 

Table 4 weight of chicken bone, chicken bone 

and CaO. 
 chicken 

bone 

chicken 

bone 
CaO 

weight (g) 100 57 30 
 
 

 
 



RMUTSB  Acad. J. 5(1) : 41-49 (2017) 47 
 

ผลกระทบของอัตราส่วนเมทานอล: นํ Pามันต่อการ
ผลิตไบโอดีเซล 
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ผลกระทบของปริมาณตวัเร่งปฏิกิริยาต่อการ
ผลิตไบโอดีเซล 
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Figure 4  Effect of molar ratio methanol: oil (6:1, 
9:1, 12:1 and 15:1) at temperature 
60oC, time 3 hr and CaO 4 %wt. 

Figure 5 Effect of CaO (3, 4 and 5 %wt), molar 

ratio methanol:oil 12:1 at the 

temperature 60
o
C and time 3 hr. 
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ผลกระทบของเวลาในการทาํปฏิริยาต่อการ
ผลิตไบโอดีเซล 
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Figure 6  Effect of time (1, 2 and 3 h), molar 

ratio methanol:oil 12:1 at temperature 

60
o
C and CaO 4 %wt. 

Figure 7  Comparison of percent yield of the 

methyl ester of the heterogeneous 

and the homogeneous catalyst. 
 

 

'�ก����!'�0#���!� (2551) B$กo�ก�� �!" 
�����	
�����0
/!ก!�!0������3
��
���!9:
-���#��
�#����ก, ��0ก�����"��
�,�
/!ก!�!0�
�ก���2�3��!�
�� 
-(� ��
�	0��v���ก���3 �	�
�!��?-���
#��#�� 0.65 


��3
�>�"3 ��0�%+����ก ��"���,��
������",��%+���� 
6:1 ��?;1�!�	���� 55 ��B�
��
�	0� *�.
�����ก���+�

/!ก!�!0�-(� 30 ���	 
�(���+���

�	0�
�	0�ก��ก�� 
���"��
�,�
/!ก!�!0�*-�
�	0���ก���3  �'�กก��
��������,� "��
�,�
/!ก!�!0���
�	0��v���ก���3 
�	ก��
�,�
/!ก!�!0�����	ก�,�ก�����*-�
�	0���ก���3 
*�.��� � �!"
��!�
��
���3�1����-(� ���0�. 93  
�$���1�ก�,�ก�����*-�
�	0���ก���3 32 

��3
�>�"3 
��%��	%

��
���.��
�	0��v���ก���3�	-���

��
���1� 

�$���,� ��+����
ก!�ก��
�,�
/!ก!�!0��	��	ก�,�*���ก��


�	0�
�	0������� (Figure 7) *",#���	#��*-�
�	0�-
��ก���3-(� �����)�+�ก���������%+������ก�� �!" 
�����	
��-��%�",��
 

 
สรุป 

'�กก���+��#����ก,�� �!"�����	
�����0

/!ก!�!0������3
��
���!9:
-��� ��0���"��
�,�
/!ก!�!0�
�!�!2���2�3��!�
�� -(� CaO �	����'�กก��
 �ก�.�1ก�ก, 
 �ก����������,� 
�!��?�%+����'�กก���ก�� 
�#����ก,��0ก��
'	0�  ���
�!��?�%+����)$�  79.47 


��3
�>�"3 ���%+�����ก,�	ก���#����!��"��",�ก���#���
��, �!� �"� � �� �0�.  28.02 �+ � ��� 

� � �#��� 0�ก�	�

0

50

100

1 2 3

me
thy

l e
ste

r (
%

)

time (hr) 

0

50

100

CaO NaOH
me

thy
l e

ste
r (

%
)

catalyst 



RMUTSB  Acad. J. 5(1) : 41-49 (2017) 49 
 

��?�;1�!���� ��0ก���#������ก�	������%+�����ก, -(� 
ก����
��!ก ก���!��
��!ก *�.ก��
��3��!"!ก *�.
�%+�����ก,�	
�!��?ก���#����!��.
�!��"�� 0.3 

��3
�>�"3 
��0�%+����ก ��0
/!ก!�!0������3
��
���!9:
-���#��
�%+�����ก,-��-��;�0�"���?�;1�!ก���+�
/!ก!�!0��	�  60  
��B�
��
�	0� �;��.�	�
���.���	������ก�� �!" 
�����	
�� -(� ��"���,���.��,��
������",��%+����
-(� 12:1 
�!��?-���
#��#��#��*-�
�	0���ก���3
-(� 4 

��3
�>�"3��0�%+����ก *�.
�����ก���+�
/!ก!�!0�
-(�  2 �������  � �!"
��!�
��
���3�	� ����1���� 61 


��3
�>�"3  *�.
�(��

�	0�
�	0�ก��ก�����"��
�,�

/!ก!�!0�
�ก���23 -(� NaOH �$���	-���

��
���1�ก�,� 
CaO 
�	0�
�>ก���0  � �!"
��!�
��
���3�	�����1����
-(� 93 

��3
�>�"3  )$�*���,�ก�����"��
�,�
/!ก!�!0� 
�!�!2���23�	%'.��� � �!"�����	
���	�"�+�ก�,�*",��%��	%

�(���'�กก��
�(�ก����#����ก,*�.ก�.�1ก�ก, 

��
��")��!���ก�� �!"�����	
�� ��,
�	0�*",

��ก���,�0
�,�
��!�ก�� �!"�����	
���	�

���!"�",��!��*������

�,���%�*",0���,�0ก+�'��#��
�	0 *�.��"�������ก��
 �!"�	ก���0 ��ก'�ก�	%"��
�,�
/!ก!�!0���!��	%0��
�����)�+�ก���������%+���ก�� �!"�����	
�������
-��%�",��
 �����%�'$�-��B$กo�*�.�	ก�������
���
���
��")��!��	��	��-�"�+�",��
 
�(���+��
�����ก�.���ก��
 �!"�����	
�����
ก!�
�.�!�2!;���	��1���� 

 

เอกสารอ้างอิง 
�!���ก ก����. 2557. ก�� �!"�����	
�����0
/!ก!�!0������3- 


��
���!9:
-���'�ก�#���
����0����"���
�	0�
��ก���3��"���������!�!ก�

��"��
�, �
/!ก! �!0�. 
�! � 0 � �! � � 23  �! B � ก � � � B � � " � � � � �� ? w! " . 

����! �0��� 0 
�-����0	��.'��
ก�� �2��� �	 , 
ก���
������-�. 

�!�  ����0. 2551. ก�� �!"�����	
��'�ก�#�ก,���.��������. 
�! � 0 � �! � � 23  �! B � ก � � � B � � " � � � � �� ? w! " . 
����!�0���0
�-����0	��.'��
ก���2����	, ก���
��`.  

�'�� ���*��. 2557. ก�� �!"�����	
��'�ก�#'�.
#���0���
*-�
�	0���ก���3'�ก

�(�ก�#,'�.
#� 

��"��
�,�

/!ก!�!0�. �!�0��!��23 �!�0�B��"������?w!". 
����! �0��� 0 
�-����0	��.'��
ก�� �2��� �	 , 
ก���
������-�.  

;�����B3 
�	�0��.���. 2552.  �#��ก���1������*�.ก��ก��
��)��
/!ก�?3�	��	�!�2!��",�
�!��?*�.-�?;�� 
��ก�� �!"�����	 
��'�ก�#����-. �!�0��!��23 
�!B�ก���B��"������?w!". ����!�0���0
�-����0	 
��.'��
ก���2����	, ก���
��`. 

B!�!���! �������. 2550. ก�� �!"�����	
��'�ก�%+������1,�+���0
��� 
)��2�����"! 

��"��
�,�
/!ก!�!0�. �!�0��!��23   
�!�0�B��"������?w!". ����!�0���0#��*ก,�,              
#��*ก,�. 

����n �!��������!�. 2556. ก�� �!"�����	
��'�ก�#*�.��0
���"���+��.��0�,��. �!�0��!��23 �!B�ก���B��"�
�����?w!". ����!�0���0
�-����0	��.'��
ก���-
2����	, ก���
��`.  

�+���ก�����0��0*�.* �������� ก�.�����������.  
2558. * ���������������*�� 15 
� .  
(�.��������3). *��,�#���1�: http://www.eppo.go.th/ 
ccep/energy_3-5.html (15 "���-� 2559). 

Tan, Y.H., M.O. Abdullah, C. Nolasco-Hipolito and Y.H. 
Taufiq-Yap. 2015. Waste ostrich- and chicken-
eggshells as heterogeneous base catalyst for 
biodiesel production from used cooking oil: 
Catalyst characterization and biodiesel yield 
performance. Applied Energy. 160 (C): 58-70. 


