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

nsuanlulasganieiljizensiudiaginasniaduannlasiuln

Biodiesel production by transesterification from chicken fat
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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 60°C 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.
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transesterification

temperature 60°C

\2

4

methanol:oil 6:1, 9:1, 12:1, 15:1

Ca0 3, 4, 5% w/iv

time 1, 2, 3 hr

biodiesel

HPLC purity analysis and biodiesel properties analysis

Figure 1 Experimental diagram of biodiesel production using heterogeneous catalyst.

transesterification
I
methanol:oil 6:1 NaOH temperature time 30 min
0.65% WiV 55°C
[ [
Y
biodiesel

Figure 2 Experimental diagram of biodiesel production using homogenous catalyst.
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Table 1 Comparison the amount of the animal fat.
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NUAREYINUE wanaldAs (Table 1)

raw material amount of oil (%) method Ref.

fish fat 85 electric pan FaTUN, 2557
goat fat 80 electric pan 450y, 2556
chicken fat 79.47 electric pan Researcher
cow fat 70 electric pan ANINaA, 2552
crocodile fat 62 electric pan WAuUN, 2557

NANNTAT A Usrnataaansn Ly
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= o t% ual o [ o d' a
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Table 2 Fatty acid composition of the chicken oil.
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LaRAnTTiaLeaRaeamasianFa (unsaturated
U SUVI e
alkyl ester) Tafufenveaiduainiusedals
Ananluledigatlszinnieanaflddnsioasdl
Aadesnwsen i AU Aseneendnduniensy

fusendiauladng denaliiniuianiaaenanIn

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 Cc18:2 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
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Table 3 Physical and chemical properties of the various oils.

properties chicken oil crocodile oil (WauN, 2557) jatropha oil (A396, 2550)
color yellow bright yellow bright yellow bright
density at 25°C (g/omS) 0.91 0.905 0.87
viscosity at 40°C (cSt) 48.2 45 62
free fatty acid (wt.%) 0.3 0.2 5.39
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Table 4 weight of chicken bone, chicken bone

and CaO.
chicken chicken CaO
bone bone
weight (g) 100 57 30
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