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Chinnatad Sinprasertchok 2006: Biodiesel Production from Sunflower Oil in a Supercritical
Carbon Dioxide Medium. Master of Engineering (Chemical Engineering), Major Field:
Chemical Engineering, Department of Chemical Engineering. Thesis Advisor: Assistant
Professor Manop Charoenchaitrakool, Ph.D. 109 pages.

ISBN 974-16-1238-9

The production of biodiesel using supercritical alcohol can result in a higher yield than other
conventional methods. However, in this novel method it is required a high operaling temperature to make
the alcohol to be in a supercritical stage. In order to reduce the operating temperature, carbon dioxide was
used as a reaction medium since the critical temperature of carbon dioxide is only 31.5°C. The objective of
this study was to investigate the production of biodiesel from sunflower oil and methanol in a supercritical
carbon dioxide medium. The effects of reaction time, molar ratio of oil to methanol, amount of KOH
catalyst and method of mixing between methanol and carbon dioxide on the percentage of methyl ester
were investigated. [t was found that in the case of catalyst free experiments an increase in the reaction time
resulted in a higher conversion. When adding the catalyst to the system, the amount of biodiesel
production was decreased as the reaction time increased. In addition, a higher conversion was obtained
when using higher molar ratio of oil to methanol in the case of catalyst free experiments only. Moreover,
an addition of KOH catalyst in the system resulted in a lower biodiesel production compared to the
catalyst free experiments. It was also found that the biodiesel production can be enhanced when there was
a good mixing between methanol and carbon dioxide. From this study, the highest biodiesel production
was obtained in the catalyst free system when using the reaction time of 60 mins, the molar ratio of oil to
methanol of 1:42, temperature of 40°C, pressure of 150 bar, and mixing the methanol and carbon dioxide

in the high pressure pump. The highest percentage of methy! ester was found to be 21.81%.
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1. mswaaluledmalealimivenlneenlsaianizimiegaingmiludinais

11 Tudiuamsu asco, 31 260 D)

1.2 m?mmuanqmwgﬁﬁyw (Polystat cc1)

13 ® 1%1{1 (Perspex water bath)

1.4 ﬁ’qﬂﬁﬂmfmmumﬁaa (Jerguson sight gauge, model 13-R-32)
1.5 Voauanaana YoAsuaz1a1a1ee (Swagelok)

1.6 Lﬂtﬁém Ultrasonic bath (Mettler Electro, ’:; U MEI11)

1.7 Lﬂtﬁémﬂuqmuﬂlﬂmﬁ (Blue Pard , /350 Pennyful)

1.8 1A509FanAiion 3 @i (Ohaus, U Adventure)

1.9 1n3esmuuiivanias 1a1udou (Thermolyn, U Simarec 2)

1.10 NI2ATHNIONUUDS 4 (Whatman)

a d Aa dcl a o 12 Y d‘ [+ =
2. mANzFiNNaeameslunansaunlaalfinssadalasuinins i

2.1 Lﬂtﬁémsﬁbﬂﬂﬁﬁﬂu 4 AWHUS (Sartorious, 1SHN Sciemtific promotion)
2.2 Microsyringe Y119 10 lu1nsans
23 n5eaufalasinTnns il §u GC-2010 (U5EW Shimadzu)
- wlawloos luwsdu Amawes (FID detector)
2.4 Capillary column DB-5ht (u?ﬁm J&W)
1 ﬁﬂﬂ‘ﬁ : 5% phenylpolydimethylsiloxane
A1 15m
idurugudnaanielu : 0.32 mm
ANUHUVDITIEY : 0.1 Um

QUNNN : -60 — 400 DIAUH AT A
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a d a a (Y] I3 Ay = v A .
3. myinNzifaeameslunandsaunlesdslasaninsnn Wuyuun@ey (Thin layer

chromatography)

3.1 UHUFANAA YUIA 5x10 (FUAINAT (UTEN Wako, TU 70 FM)

=S
anny

1. niswanluledmwalagl¥msueulasenlsafianizmilegaingmilusinais

Y Y
o o

1.1 siumuaz Sy UsEnsunInansaaiiuiy)
o 7 s . . Ao
1.2 Memsveulasen lea (High purity grade, U5HN TIG)
1.3 umuea (ANNUITENT 99.8%, VTHN ITALMAR)
1.4 Tnunaigeon'leasonlad (U Asia Pacific Specially Chemical Limited)
1.5 Taspeudala (U5EN MERCK)

1.6 2% lau (Commercial grade)

a d a a (Y] I3 Y d‘ [ =
2. mANziiaeameslunansunlaalfinsesunalasaninsnii

2.1 N- methyl-N-trimethylsilyltrifluoroacetamide %50 MSTFA (Analytical grade, UTEN
Fluka)
2.2 Tricaprin (Analytical grade, UTHN Fluka)

2.3 n-Heptane (Analytical grade, U5H% Labscan)

a d a a U I3 Ay = v A
3. mnNziiaeameslunansunlaadslnsanInsnniuuvusdisnaoy

3.1 Ulas@eudimes (Analytical grade, U3H% J.T. Baker)
3.2 laeiiadmey (Analytical grade, U3HN Merck)
3.3 NIADTAN (Analytical grade, USHMN Carlo erba reagenti)

[~ = a o . .
3.4 nanloTe@Au (UFHN Fisher Chemicals)
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Seperation Washing

Distilled water

Seperation Stirring
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3. mynNzifaeameslunandaunlasdzlasanininnHuuuukun@ey (Thin Layer

Chromatography, TLC)
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