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Abstract
Tongurai, C.,! Klinpikul, S.,> Bunyakan, C.* and Kiatsimkul, P.*
Biodiesel production from palm oil
Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 831-841

Methyl ester was produced from many sources of oil palm products, namely used frying oil, RBD
palm oil, degummed and deacidified palm oil, palm stearin and superhard palm stearin. Production process
was a conventional transesterification batch process using methanol as reactant and sodium hydroxide as
catalyst. Production procedure consisted of oil preparation, solvent preparation, reaction step, glycerol
separation, washing step and finishing step. Thin layer chromatograph was used to determine the compo-
sition of product and nearly 100% methyl ester was obtained at a suitable condition. Molar ratio of oil:
methanol was about 1:6, which equal to 20% by weight of methanol. Sodium hydroxide was 0.5-1 % wt. of
oil. The production temperature was 60-80°C, mixing time was only 15-30 minutes and reaction time was 3-4
hours. Many fuel properties of methyl ester were very close to high-speed diesel such as viscosity, density,
heating value and boiling point range. Pour point of methyl ester was higher than diesel owing to the high
composition of saturated methyl ester that has a high melting point.
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Figure 1 Block diagram for the production of methyl esters from palm stearin.
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Table 1 Comparison of diesel fuel and biodiesel property

Standard Test ASTM D975 ASTM PS121 Thai Regulation
Fuel Diesel Fuel Biodiesel High Speed Methyl Ester from
Diesel Used Frying Oil

Major Substance Hydrocarbon Fatty Acid Fatty Acid Methyl

C10-C21 Methyl Ester Ester C14-C18
Cl12-C22

Higher Heating Value, MJ/kg 44.3 38.6

Kinematic Viscosity, cSt @ 40°C 1.3-4.1 1.9-6.0 1.8-4.1 6.0

Specific gravity, kg/l @ 60°C 0.85 0.88 0.81-0.87 0.86

Water Content, ppm by wt 161 0.05% max 0.05% max -

Carbon, wt% 87 77 76.75(cal.)

Hydrogen, wt% 13 12 12.12(cal.)

Oxyen, wt% 0 11 11.13(cal.)

Sulfur, wt% 0.05 max 0 0.05 max -

Boiling Point Range, °C 188-343 182-338 170-359

Flash Point, °C >52 100-170 >52 172

Cloud Point, °C -15to 5 -3to 12 5

Pour Point, °C -35to-15 -15t0 6 10< 3

Cetane Number >47 >47 60
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Table 2 Melting Point of Methyl Esters (Formo, 1954.)

Methyl Ester Formula Melting Point °C
Methyl Myristate C H,,0,CH, 18.8
Methyl Palmitate CH,,0,CH, 30.6
Methyl Stearate CH,O0,CH, 39.1
Methyl Oleate CH,,0,CH, -19.8
Methyl Linoleate CH,,0,CH, -35.0

Table 3 Composition of Methyl Esters from RBD Palm Qil

and Palm Stearin

RBD Palm Qil Palm Stearin

Methyl Myristate, %owt 1.19 0.05
Methyl Palmitate, %owt 27.10 69.12
Methyl Palmitoleate, %owt 1.78 0.21

Methyl Stearate, %wt 7.25 7.63
Methyl Oleate, %wt 42.93 21.72
Methyl Linoleate, %wt 18.68 1.27
Methyl Linolenate, %wt 1.07 0.00
Cloud Point, °C 10 19

Pour Point, °C 7 18
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Figure 2 Chromatogram of biodiesel produced from palm oil grade B, 3 hr. continuous stir.

1
i
1
&
1
-}
|
" i
Lo o L] T T L] 0 B o ha e oan P
Calculation Method : Fercoent
Paak- PRet.Time FPR.staxrt Pk.End Area Helght Araak
Lt LELmE Iminl Imin] L]
1 g.113 o.oHY = 11 TAEY T.46 100,400
TAES T.ode 100,000

Figure 3 Chromatogram of biodiesel produced from palm oil grade B, 15 min stir and 3 hr.
reaction time.
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Figure 4 Chromatogram of biodiesel produced from palm stearin, 15 min stir and 3 hr.
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