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Sudaporn Sukchinda 2012: Developing Biodiesel Production from Waste Cooking Oil
by Supercritical Reaction. Master of Science (Environmental Science), Major Field:
Environmental Science, Department of Environmental Science. Thesis Advisor:

Associate Professor Vittaya Punsuvon, Ph.D. 113 pages.

The objective of this research was to study the optimum condition of biodiesel production
from waste cooking oil using supercritical reaction, which could reduce waste to environment. In
this work the process parameters of molar ratio of methanol to oil 30:1 to 60:1, temperature 250
to 350°C, reaction time 5 to 45 minute, water content 0 to 5% and 500 rpm of stirring rate were
studied. The property of the biodiesel obtained at the optimum condition was analyzed and

compared to the community biodiesel standard of Thailand.

The result from this study showed the optimum conditions for biodiesel production from
waste cooking oil using supercritical methanol were molar ratio of methanol to oil 50:1,
temperature of 330°C, reaction time as 30 min and water content as 0 wt%. This condition gave
91.77% of fatty acid methyl esters. The quality of biodiesel met community biodiesel standard of

Thailand.

The result comparison of biodiesel production showed that supercritical reaction gave
higher purity and shorter time than transesterification reaction. In addition, glycerol obtained from

this process had higher purity.

Student’s signature Thesis Advisor’s signature
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M3190 3 (AD)
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Methanol 239.45 81 302
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WiavoInsa luiiu Reaction Time ﬁmﬁﬂimaqa Pmnmvonsa luiiu

(117) (M5uaelua) (%'aﬂaziﬂﬂﬁmﬁﬂ)
Lauric (C12:0) 8.790 200.318 0.61
Myristic (C14:0) 10.873 228.37 1.01
Palmitic (C16:0) 12.811 256.42 34.57
Stearic (C18:0) 14.584 284.48 4.02
Oleic (C18:1) 14.764 282.46 41.71
Linoleic (C18:2) 15.146 280.45 13.86
Erucaic (C22:1) 18.366 338.57 4.22

3 ¥ o ¥ o Yy 9 3 Yo 1 2
msmmmmumuﬂimaqammumu“lwm mmsammm”lﬂmfmmsm”lﬂu

7 o 9 1
i Tuanavesnsa luiumae = 3 {%FA x MW}

100

= {(0.61x200.318)+( 1.01x228.37)+( 34.57x256.42)+( 4.02x284.48)+...+(  4.22x338.57)}

100

= 272.7758 nSuao lua

¥ o ? o Yy 9 A ¥ o v Aa
umuﬂimaQammumuﬂlwmmaﬂ =(umuﬂimaqammﬂsﬂllmuuaﬁixx3)—3+41
=272.7758 x 3-3+41
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a I o Y 1)

Aaluduu Tuaminy 50 n5u = 0.05839 lua
856.33 n5u/lua

aa1iu USunauumuean 1Hminy 0.05839 x30=1.7517 Tua

NI 1.7517 Tua x 32 n3u/lua = 56.05 n3u

Y o

Y v v d‘ dﬂl
Tumsnaaesaz lsSuaniniulsudisudu 50.0 n5u auiutFuamumusanlsasil
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19 Internal standard eungasun ldanaunsnase T

%FAME = [$A-A] x [C;s X Vjg ] x 100

A w
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Taeh

A a J
%FAME A9l unaueiunaodinos (%owt.)

k4
A A 2

A lq ¥ kS a < ZPY 1 =
SA AoNUNIANTMNIMUAYDUNN AL ANDT AR C,MC,,,

Yy 9
ABANUANUUYDY Internal Standard (Methyl heptadecanoate: C,.) (mg/Na.)
A9Y311M3984 Internal Standard 119 (Wa.)

a3

AR MINYeIAI98197 19 (mg)
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MINNUINN N3 G]’J@EJ”I\TWHV]iG]ﬂiﬁ/\I"‘U@QL?JT]al'ﬁ]ﬁLT]@5%1@%1ﬂaﬂ133lﬂu@ﬂﬂ]ﬂq@]

101853 INUATUVDINNHUINT N1

Peak Retention Width Area Area Name
No. time (min) [pA*s] (%)
1 4.051 0.0277 13.53495 0.04588 Methyl octanoate
2 6.938 0.0000 0.00000 0.00000 Methyl decanoate
3 9.364 0.0257 98.01168 0.33221 Methyl laurate
4 11.655 0.0281 207.86203 0.70454 Methyl myristate
5 13.847 0.0452 7783.05957 26.38052 Methyl palmitate
6 14.051 0.0279 41.26950 0.13988 Methyl palmitoteate
7 14.835 0.0476 6424.66162 21.77625 Methyl heptadecanoate
8 15.771 0.0445 911.88898 3.09083 Methyl stearate
9 16.001 0.0501 8969.60059 30.40227 Methyl oleate
10 16.389 0.0530 4575.03125 15.50697 Methyl linoleate
11 16.941 0.0299 83.95242 0.28455 Methyl linolenate
12 17.524 0.0315 79.29908 0.26878 Methyl arachidate
13 19.349 0.0409 26.58994 0.09013 Methyl behenate
14 19.715 0.0000 0.00000 0.00000 Methyl erucate
15 20.887 0.0000 0.00000 0.00000 Methyl lingnocerate
Total 2.95031e4
ANTUNIT %FAME =[S A-A ] x [C,s x Vi ] x 100
A W
w2 ld %FAME = 29503.1 - 6424.66162 x 10.108x1x100

6424.66162

58.2

=3.5922x 0.1737 x 100

=62.39%
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3 a o

anAy AwmnsfmuIuSosazveNanan (Yield) lansaunis

% o a 4
yield = UINUNUBDAUUNADAINDT x 100

E4
WINUNUBIIAYAY

$19819N15A11I

% g [ 2 Y J

4
ﬁmuﬂmmumumqﬂm UAUMINY 50 NN

E 1 % U
ﬁmuﬂmmmmmﬁmaﬁmﬂu 31.89 N3y

gt Usinadesaznanan luTodsa (AU 31.89 x 100 = 63.78 %
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