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Reaction Condition for Biodiesel Production from Animal Fats
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The high cost and lack of vegetable oil are limiting the expansion of biodiesel production. The purpose of research was to
investigate the potential of animal fats as biodiesel feedstock. In this paper, transesterification using alkali catalyst and
methanol was performed to reaction. we carried out experiments that it was changed variables as reaction temperature,
methanol molar ratio, catalyst types, amount of catalyst and reaction time. The optimum reaction condition for biodiesel
production was reaction temperature 65°C, potassium hydroxide 1.0% (w/w), oil to methanol molar ratic 1:15 and reaction
time 20 min. In this reaction condition, the contents of fatty acid methyl ester was reached to about 98.7%. Also, properties
of biodiesel were measured to correspond to domestic quality standard of acid values, density and viscosity.
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Table 1. Composition of fatty acid methyl ester of biodiesel derived
from various oils and fat

Fatty acid methyl ester contents (wt%)
Oil or Fat Lauric | Palmitic | Stearic Oleic | Linoleic |Linolenic
acid ME | acid ME | acid ME | acid ME | acid ME | acid ME
(C14:0) | (Cl6:0) | (C18:0) | (C18:1) | (C18:2) | (C18:3)
Soybean 0.1 10.4 4.4 232 535 8.4
Com 0.1 12.9 22 29.5 533 1.9
Olive 0.1 8.6 2.6 76.5 11.2 1.0
Palm 1.2 374 5.6 43.5 11.3 1.0
Cottonseed| 1.0 19.8 2.5 18.3 574 1.0
Rapeseed 0.1 0.1 4.8 57.9 23.4 11.0
Lard 2.0 26.4 12.1 44.7 12.7 2.0
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Figure 1. Scheme of experimental equipment for transesterification.
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Figure 2. Effect of reaction temperature on fatty acid methyl esters
content. Lard 400 g, reaction temperature 40°C, SOC, 55C, 60C, 65C,
707C, KOH 1.0% (wfw), oil to methanol molar ratio 1 : 15 and reaction
time 30 min.
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Figure 3. Effect of catalyst type on transesterification of lard. Lard
400 g, 1% (w/w) alkali catalyst (KOH, NaOH and CHs;ONa), oil to
methanol molar ratio 1 : 15, reaction temperature 65Cand reaction
time 30 min,
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Figure 4. Effect of amount of catalyst on transeterificasion of lard.
Lard 400 g, KOH (0.5%, 1.0%, 2.0% and 4.0% (w/w)), oil to
methanol molar ratio 1 : 15, reaction temperature 657 and reaction
time 30 min.
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Figure 6. Effect of reaction time on transesterification of lard. Lard
400 g, reaction time (5, 10, 15, 20, 10 min), KOH 1.0% (w/w), oil
to methanol molar ratio 1 : 15 and reaction temperature 65
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Table 2. Properties of lard and its biodiesel

Properties Lard | Biodiesel
Acid value (mg KOH/fg) | 0.67 0.08
Density (15, kg/m’) 890 865
Viscosity (40T, cp) 38 4.2

Analysis method
KS M ISO 6618 (12)
KS M 2002 (13)
Brookfield Viscometer
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