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Viscosity Cloud point Pour point | Flash point Density
Oil species (38°C) (°O) (°C) (°cO) (kg/L)
This work 30.6 12.0 11.0 234 0.9080
Ikwuagwu et al., (2000) 41.24 na na 294 0.922
Aigbodin and Pillai (2000) 42 na na na 0.910
Corn 34.9 -1.1 -40.0 277 0.9095
Cotton seed 33.5 1.7 -15.0 234 0.9148
Crambe 53.6 10.0 -12.2 274 0.9044
Linseed 27.2 1.7 -15.0 241 0.9236
Peanut 39.6 12.8 -6.7 271 0.9026
Rape seed 37.0 -3.9 -31.7 246 0.9115
HO Safflower 41.2 -12.2 -20.6 293 0.9021
Sesame 35.5 -3.9 -9.4 260 0.9133
Soya bean 32.6 -3.9 -12.2 254 0.9138
Sunflower 33.9 7.2 -15.0 274 0.9161
Palm 39.6 31.0 na 267 0.9180
Babassu 30.3 20.0 na 150 0.9460
Tallow na na na 201 na
Saftlower 31.3 18.3 -6.7 260 0.9144

na= not available

117 : Srivastava and Prasad (1999)

HO Safflower=High Oleic Safflower oil
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Fatty acid Structure Fatty acid composition (%)
Saturated fatty acid
Myristic acid (14:0) na
Palmitic acid (16 : 0) 10.34
Stearic acid (18:0) 9.58
Arachidic acid (20:0) na
Behinic acid (22:0) na
Lignoceric acid 24:0) na
Total 19.92
Unsaturated fatty acid
Palmitoleic acid (16:1) na
Oleic acid (18:1) 23.44
Linoleic acid (18:2) 40.01
Linolenic acid (18:3) 16.63
Arachidonic acid 20:4) na
Total 80.08

na = not available
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Fatty acid Structure Fatty acid composition (%)
This work CRSO(a) | CRSO(b) | CRSO(c) | CRSO(d) | CRSO(e)
Saturated fatty acid
Myristic acid (14:0) na 0.08 0.4 na 0.1 na
Palmitic acid (16 : 0) 10.34 9.27 8.5 10.2 8.1 13.97
Stearic acid (18:0) 9.58 10.58 10.2 8.7 10.5 12.33
Arachidic acid (20:0) na 0.57 na na 0.3 5.85
Behinic acid 22:0) na 0.15 na na na na
Lignoceric acid 24:0) na 0.12 na na na na
Total 19.92 20.77 19.1 18.9 19 32.15
Unsaturated fatty acid
Palmitoleic acid 16:1) na 0.14 0.2 na 0.3 na
Oleic acid (18:1) 23.44 26.64 23.9 24.6 21.5 30.98
Linoleic acid (18:2) 40.01 34.92 393 39.6 37.3 36.87
Linolenic acid (18:3) 16.63 17.27 17.1 16.3 21.7 na
Arachidonic acid 20:4) na na 0.4 na 0.2 na
Total 80.08 78.97 80.9 80.5 81 67.85
Others na 0.26 na 0.6 na na

na = not available

WINOINA : (a) S50 AUANINIA (2544) 819910 Nwokolo (1990)

(b) waidail 111iqdina taz ae 1 A3 (2541) 19910 Nwokolo (1990)

(c) Aigbodion and Pillai (2000)
(d) ASHe A3 WIARUT LazANL (2525) 819910 Orok and Bowlan (1974)

(e) T 58215 1Az I5LNIA 30NN (2530)
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Fatty Acid composition (%)
Oil species C14:0 C16:0 C18:0 C 20:0 C22:0 C24:0 c1s8:1 C22:1 C18:2 C18:3
Rubber seed (This work) 0 10.34 9.58 0 0 0 23.44 0 40.01 16.63
Corn 0 12 2 Tr 0 0 25 0 6 Tr
Cotton seed 0 28 1 0 0 0 13 0 58 0
Crambe 0 2 1 2 1 1 19 59 9 7
Linseed 0 5 2 0 0 0 20 0 18 55
Peanut 0 11 2 1 2 1 48 0 32 1
Rapeseed 0 3 1 0 0 0 64 0 22 8
HO Saftlower Tr 5 2 Tr 0 0 79 0 13 0
Sesame 0 13 4 0 0 0 53 0 30 0
Soya bean 0 12 3 0 0 0 23 0 55 6
Sunflower 0 6 3 0 0 0 17 0 74 0
Safflower 0 9 2 0 0 0 12 0 78 0
Tr = traces HO Safflower=High Oleic Safflower oil

111 : Srivastava and Prasad (1999)
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Process Overall
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Rubber Seed

4

Hexane

6.3

2.1

333

Crude Rubber
Seed Oil

1.062

26.6

Degumming

Crude Rubber
Seed Oil

28.31

1.062

Rubber Seed
0il

27.25

0.957

90.1

impurity

0.105

9.9

Neutralization

Rubber Seed
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27.25

0.957

soap

0.718

67.6

Refined
Rubber Seed
Oil

0.239

22.5

Transesterification

Refined
Rubber Seed
0il

0.239

Methanol

0.048

NaOH

0.00239

Glycerine

Methyl ester

0.161

15.16
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USA(a) Thailand(b)

ASTM D 6751 High Speed Low Speed
ﬂmﬁuﬁ’ﬁﬁwﬁuﬁy@mﬁﬂ Ny This work Minimum Maximum Diesel Diesel
a1 Tl °C 185 130 na 52 min. 52 min.
09U °C 2 FIENTUNA na na
90 lvam °C 0 na na 10 max. 16 max.
AANUDNTUNE - 0.88(30 °C) na na 0.81-0.87(15.6°C) 0.92 max.
ANNUNIA (40 °C) cSt 7.32 1.9 6.0 1.8-4.1 8.0 max.
aanginsndu ieuih
fanuduus s
néu18%oaz 90 °C 344 na 360 357 max. na
fovaziuniawanes % 91.5 na na na na

na = not available

1+ a = 819891 AZNITINEMIMINAIY ANGUNUIIBYT (2545), b= 8198911 FINT ATUAT (2544)
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reaction time = 12 hrs

reaction temp = 98 C

a = Ikwuagwu et al., (2000)

b = Ikwuagwu et al., (2000) 19970 Quick (1989)

@

c= zqﬁm JUYITN LazAMUE (2545)

a Auaviamihudomas | Wi | Thiswork | RSO ME(a) (b) (b) ME (c) KERMEL OIL ME (¢) | OIL ME (c)
fgmmll‘ml °C 185 235 na 79 204 154 110
qmju °C 2 0.4 na <-1 na na na
%qﬂ”lwam °C 0 na na na -24 18 -2

1 =)
ANV UA cSt 7.32(40°C) | 6.29 (30 °C) 8.4(20 °C) 3.12(30 °C) 6.82 4.8 2.69
AININDITUNE - 0.88(30 °C) 0.885 0.8962 0.84 0.884(15 °C) 0.876(15 °C) 0.870(15 °C)
QUNYUMINAU MYVIN
NANUAUVTTOINA

o vy

ﬂau'lﬂiaaaz 90 °C 344 na na na 310 325

%’aﬂazmﬁmaﬁma{ % 91.5 na na na na na na
na = not available

MUY - Test condition
molar ratio (oil : methanol)=1: 12

cl
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Methyl ester Structure Composition (%)

Methyl laurate 12:0 -

Methyl myristate 14:0 -

Methyl palmitate 16:0 10.56
Methyl stearate 18:0 9.01
Methyl arachidate 20:0 -

Methyl palmitoleate 16:1 -

Methyl oleate 18:1 23.67
Methyl linoleate 18:2 43.05
Methyl linolenate 18:3 13.71
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A a s 2 a S o < o a
AT NN 14 NﬁﬂWi'JLﬂ'ﬂz’ﬁﬂﬂﬂﬂigﬂﬂﬂqﬂi'ﬂﬂ!,"‘]5'(3i]1ﬂu13JuL3J'ﬁﬂEJNW1§1ﬂ1Jll'UI@ﬂ!,G]miﬂﬂ‘ﬂfl

UIVYANE
Palm Palm

Methyl ester Structure oil Palm oil (b) oil Palm oil (d) This
(a) RBD | Stearin (©) CPO | CPS | CPKO work

Methyl laurate 12:0 0.35 - - 0.2 0.3 0.4 44.9 -

Methyl myristate 14:0 1.08 1.19 0.05 1.1 0.8 1.9 16.0 -
Methyl palmitate 16:0 43.79 | 27.10 69.12 44.0 443 52.0 10.1 10.56
Methyl stearate 18:0 442 7.25 7.63 4.5 5.0 4.1 24 9.01

Methyl arachidate 20:0 0.38 - - 0.4 - - 0.2 -

Methyl palmitoleate 16:1 0.15 1.78 0.21 0.1 0.2 - - -
Methyl oleate 18:1 39.90 | 42.93 21.72 39.2 39.1 32.7 17.1 23.67
Methyl linoleate 18:2 9.59 18.68 1.27 10.1 10.1 7.9 2.8 43.05
Methyl linolenate 18:3 0.17 1.07 - 0.4 0.1 0.1 0.2 13.71

U186 : a = Darnoko and Munir Cheryan (2000)

b=11A30 ‘wmthi uazAMe (2544)

¢ = Darnoko and Munir Cheryan (2000) 19910 Maycock (1987)

d = Choo and Ma (1996)
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