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Vegetable Oil Kinematic 
Viscosity at 

38° C 
(mm2/s) 

Cetane 
Number 

Heating  
Value 

(MJ/Kg) 

Cloud  
Point 
(° C) 

Pour 
Point 
(° C) 

Flash 
Point 
(° C) 

Specific 
Gravity 

 

Corn 
Cottonseed 
Crambe 
Linseed 
Peanut 
Rapeseed 
Safflower 
Sesame 
Soybean 
Sunflower 
Palm 
Babassu 
 
Diesel 

 
 

34.9 
33.5 
53.6 
27.2 
39.6 
37.0 
31.3 
35.5 
32.6 
33.9 
39.6 
30.3 

 
3.1 

37.6 
41.8 
44.6 
34.6 
41.8 
37.6 
41.3 
40.2 
37.9 
37.1 
42.0 
38.0 

 
50.0 

39.5 
39.5 
40.5 
39.3 
39.8 
39.7 
39.5 
39.3 
39.6 
39.6 
39.3 

- 
 

43.8 

-1.1 
1.7 

10.0 
1.7 

12.8 
-3.9 
18.3 
-3.9 
-3.9 
7.2 

31.0 
20.0 

 
- 

-40.0 
-15.0 
-12.2 
-15.0 
-6.7 

-31.7 
-6.7 
-9.4 

-12.2 
-15.0 

- 
- 
 
- 

277 
234 
274 
241 
271 
246 
260 
260 
254 
274 
267 
150 

 
76 

0.9095 
0.9148 
0.9048 
0.9236 
0.9026 
0.9115 
0.9144 
0.9133 
0.9138 
0.9161 
0.9180 
0.9460 

 
0.8550 
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Fatty acid Red 
Palm 

Palm 
Kernel 

Coconut Soybean Groundnut Cotton 
Seed 

Corn Sunflower 

Capronic 6:0 
Caprylic 8:0 
Capric 10:0 
Lauric 12:0 
Myristic 14:0 
Palmitic 16:0 
Stearic 18:0 
Oleic 18:1 
Linoleic 18:2 
Linolenic 18:3 
Arachidic 20:0 
 
Saturates 
Monounsaturates 
Polyunsaturates 

- 
- 
- 

0.2 
1.1 
44.0 
4.5 
39.2 
10.1 
0.4 
0.1 

 
49.9 
39.2 
10.5 

0.2 
3.3 
3.5 

47.8 
16.3 
8.5 
2.4 

15.4 
2.4 
- 

0.1 
 

82.1 
15.4 
2.4 

0.5 
8.0 
6.4 
48.5 
17.6 
8.4 
2.5 
6.5 
1.5 
- 
- 
 

91.9 
6.5 
1.5 

- 
- 
- 
- 

0.1 
11.0 
4.0 
23.4 
53.2 
7.8 
- 
 

15.1 
23.4 
61.0 

- 
- 
- 
- 

0.1 
11.6 
3.1 

48.5 
31.4 

- 
1.5 

 
16.3 
48.5 
31.4 

- 
- 
- 

Trace 
0.8 

23.7 
2.6 

18.4 
53.0 
0.1 
0.3 

 
27.4 
18.4 
53.1 

- 
- 
- 
- 
- 

12.2 
2.2 
27.5 
57.0 
0.9 
0.1 

 
14.5 
27.5 
57.9 

 

- 
- 
- 
- 
- 

6.5 
4.5 

21.1 
66.2 

- 
0.3 

 
11.3 
21.1 
66.2 
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Fatty Acid Weight  
Percent 

Formula Molecular Mass 

Capronic 6:0 
Caprylic 8:0 
Capric 10:0 
Lauric 12:0 
Myristic 14:0 
Palmitic 16:0 
Stearic 18:0 
Oleic 18:1 
Linoleic 18:2 
Arachidic 20:0 
 
Weighted 
Molecular Mass 

0.2 
3.3 
3.5 

47.8 
16.3 
8.5 
2.4 

15.4 
2.4 
0.1 

 
 

99.9 

C5H11COOCH3  (C2H5) 
C7H15COOCH3  (C2H5) 
C9H19COOCH3  (C2H5) 
C11H23COOCH3  (C2H5) 
C13H27COOCH3  (C2H5) 
C15H31COOCH3  (C2H5) 
C17H35COOCH3  (C2H5) 
C17H33COOCH3 (C2H5) 
C17H31COOCH3  (C2H5) 
C19H39COOCH3  (C2H5) 

130.0  (144.0) 
158.0  (172.0) 
186.0  (200.0) 
214.0  (228.0) 
242.0  (256.0) 
270.0  (284.0) 
290.0  (304.0) 
296.0  (310.0) 
294.0  (308.0) 
326.0  (340.0) 

 
 

236.8  (250.8) 
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Fatty Acid Weight  
Percent 

Formula Molecular Mass 

Lauric 12:0 
Myristic 14:0 
Palmitic 16:0 
Stearic 18:0 
Oleic 18:1 
Linoleic 18:2 
Linolenic 18:3 
Arachidic 20:0 
 
Weighted 
Molecular Mass 

0.2 
1.1 
44.0 
4.5 
39.2 
10.1 
0.4 
0.1 

 
 

99.6 

C11H23COOCH3  (C2H5) 
C13H26COOCH3  (C2H5) 
C15H31COOCH3  (C2H5) 
C17H35COOCH3  (C2H5) 
C17H33COOCH3  (C2H5) 
C17H31COOCH3  (C2H5) 
C17H29COOCH3  (C2H5) 
C19H39COOCH3  (C2H5) 

 

214.0  (228.0) 
242.0  (236.0) 
270.0  (284.0) 
298.0  (312.0) 
296.0  (310.0) 
294.0 (308.0) 
292.0  (306.0) 
326.0  (340.0) 

 
 

283.7  (297.4) 
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  Alcohol 
  Removal Reacto

Recycle Alcohol 

Alcohol+Cat

Oil 

 Glycerol 
  Refining 
 

   Biodiesel 
    Storage 

  Glycerol 
   Storage 

   Biodiesel 
Refining 
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Biodiesel Type Specific Gravity 
Palm Oil Methyl Ester 0.91 
Rapeseed Methyl Ester 0.88 
Rapeseed Ethyl Ester 0.88 
Soy Ethyl Ester 0.87 
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Feedstock 1.33Feedstock
75.0

1
 Costs ≡≡Total

Cost CapitalCost RuningFeedstockCost Production ++≡Total (",

CostsTotalxFeedstock   75.0≡ (=,
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Item  Cost per Ton 
(Euro equivalent) 

Required Quantity per 
Ton of Biodiesel (Ton) 

Total Cost  
Factor 

Total Cost 
(Euro equivalent) 

Crude Palm Oil 290.00 1.000  1.33 385.70 
Ethanol 250.00 0.100 1.33 33.25 
Sodium Hydroxide 500.00 0.004 1.33 2.66 
Total    421.61 

 



(' ���������	��
� ����
�� �	����
�� �	
�� ��� �	�� ��� ��������� ����

.	% ��$���#�) ���!���"��#�������$���# ���)����<� "������

D��#	������	�
�	(D&:,	�����
��	#���	��������
	�����	��

�	(�����	?�$,�	
�	����	����
���	��

��2�
���	#���	������	
�'��	'��	�
���	'��
���
�	��	
�	����	#���	�/'���
%�	��#'���
	��	���
�	'��#	�
��
�
���	���	����	��	���
�����	��������	���	�	�
��A�	�����	��	���	�����	'��
���
��	����	��	�
�

����	��
�
�'�
��	
�	��%
�����	#���	�/'���
%��	1���%���	D&:	
���	���	��#'���	�
��	;D:	��	�

���	�
�	.	���	���#��
��
��	�/����
%���	���
	��	��	
�
����
��	���	#����
���	-��	���
#���
	����	
�	�����3�
	
�	�����	��	-��
'��
���
��	����	���#	'��#	������	�
�	
��	�����	 ��8	XN��

-����	��	!��
#��
��	��	���	;���	��	D��
���
��	��	�
�

����	���#	D��#	&�����	:
�

Item  Cost per Ton 
(Euro equivalent) 

Required Quantity per 
Ton of Biodiesel (Ton) 

Total Cost  
Factor 

Total Cost 
(Euro equivalent) 

Palm Kernel Oil 600.00 1.000  1.33 798.00 
Ethanol 250.00 0.100 1.33 33.25 
Sodium 
Hydroxide 

500.00 0.004 1.33 2.66 

Total     833.91 
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LHV 
KJ/Kg 

HHV 
KJ/Kg 

Oil Sludge 51.17 8.50 3.10 37.23 22142.58 22574.93 
RWPO 73.98 12.2 0.39 13.43 34233.16 34886.10 
 

��	
�	�����	���#	���	�������	����	���	

��������	�������	���	G16	��
	���	116	���	���
��	��

9HD:	��#'���	
�	����	����	�$	��	���	G16�	����
��	����	���
�	#�
�����	�������	
�	%���	�#����	<�������
���	����
��	%����	��	 ���	 ���
��
	�����	'��#	�
�	 (9HD:,	 
�	2�
��	�����	 ��	 ����	��	 ���
��
	'��#	�
�
("@�"0)N&�,	��	��'����
	��	D��������
���	��
	�'
������	�  "	*�?+�	���	����
�
	���	�	��#'����
%�	���
�
��	 ���
��
	 '��#	 �
�	 ��	 ��	 ��������
%�	 ����	 ���	 ���
��������	 

����	 ���
���E	 ��	����	 ��	 '����

����
(="�"0)N&�,�



���������	��
� ����
�� �	����
�� �	
�� ��� �	�� ��� ��������� ���� ((

��	
�	����	�%

���	����	���	����
��	%����	��	���	�����	�
�	���	��
��
	��	�����	��	0)N&�	
��
��	���
���
�
��	'�������	:�%
������	���	�����	��

	�������	��	���	���
��
	�����	�
�	
�	�#����	��
��	'��#
��	���
���	��	��	��

	���������	����	��	1

�
�:

�
�	���
��	���	�����	�������	��#�
�	��������
	��
	���	���
#���


����	��	'��
���
��	
�	��	�����	
�	�����	@�	-��	'��>����
	����	��	'��
���
��	��
��	��
�	���	#����
��	
�
�����	 �"B	XN��

-����	@		!��
#��
��	��	���	;���	��	D��
���
��	��	�
�

����	���#	9��
��
	H����	D��#	:
�	���
��

Item  Cost per Ton 
(Euro equivalent) 

Required Quantity per 
Ton of Biodiesel (Ton) 

Total Cost  
Factor 

Total Cost 
(Euro equivalent) 

Waste Oil Sludge 240.00 1.000 1.33 319.20 
Ethanol 250.00 0.100 1.33 3.33 
Sulphuric Acid 300.00 0.004 1.33 1.60 
Waste Oil Refining 60.00 - 1.33 79.80 
Total     403.93 
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 Soya Bean Oil Rapeseed Oil Crude Palm Oil
Income Million �  Million �  Million �  

  @ � 686/ton  
60,000 tons of biodiesel @ � 620/ton 37.20 41.16 37.20 
7500 tons 80% glycerol @ � 500/ton 3.75 3.75 3.75 
Undetermined amount of FFA sold as 
livestock feed 

   

Total income 40.95 44.91 40.95 
Initial Investment 30.00 28.20 30.00 
Expenses    
60,900 tons of Vegetable oil � 520/ton  � 550/ton � 290/ton  
 31.67 33.50 17.66 
6,000 tons of Methanol @ � 265/ton   1.59 1.59   1.59 
Undetermined amounts of NaOH and HCl 
included as variable costs 

   

� 30 million investment amortized over 10 
years at 10% interest 

  4.70 4.70   4.70 

Variable costs equal to fixed costs   4.70 4.70   4.70 
Total Expenses 42.66 44.49 28.65 
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