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Transesterification of vegetable oil using heterogeneous catalyst via a

mechanically agitated reactor

AINT NAINNG", FUAINT INTRLRARNBDL, INTUIR LATRI AT

Siwakorn Thongthip’, Jindaporn Jamradloedluk?®, Juckamas Laohavanich?

Q 1
nanga

ae & 2 a a a I v o a
nudtpidumsfinsnisndaluledimsdssinnwiisiesimaizainia luduaienszuinmnmuaiasine3fia
Tupasinausuuaziwmuaslasldiand fnsaiminiwdinandnasessddunssaduundiiniiannusan
wazltuaaiGouaan laaniaIonanmsuasdiusuvaadionvasiraiiduaassdjisen anrenlslunis
nasad fa dandrulasluavasuniueadeiidi 12:1 amnndlunsilfisen 60 ssmwaifos uaz
szpzmlumavidfisen 2 alus laglavinsdnsdniwavasdSumaanssjise (Sousz10, 15 uaz 20
lagvimin) sevazlasdsanasvesssiufisonluendfnsot (Fawas 25, 50 uaz 75) uazanuirvoulunis

' A da Vv v a a eay o

n7% (70, 130 waz 190 youdawl) Niuadasosaznas lalazaulazasaialaanein le

NRIINMINAREY WU SegazlasdSunasvasssidfasenluendnsolssnansznudasosaznale
sasufinemnasinniSunmdasil fasouazanussenlunmniu lasmaiinsasaclanyiinasas
aaru s luwenyfnaninniosss 25 ufeuss 75 milklafesazualdifuiuanianas 67.75 usauac
83.83 am’;:ﬁﬁﬁq@lumﬁﬁwﬂﬁﬁ?mm’mmaama?ﬂmfu fa AUSu e fisensenas 15 Tanviniin

a o aaa a v ' é Y A
Yunasvasssvhdfisonlwendfnsoisasss 75 uazanuiisavlunmniuuay 190 saudauwfl d9lwdSunm

o
[

v a v A A A a el ' A
NQVL@"IJQGL&J‘Y]QLSQL‘Y]QSSGUNZ 88.58 LUAWINTIMNFUUAVDILNNALORLN DI VL HAUA WU TR BA AN

s uazaanulv uazddaglugag 4.7 - 6.2 laudalain, 854 — 864 ﬁIanﬁ"miaQﬂmﬂrTwm Waz 196 —

U

o & % o a d a o
208 29FALTALTUE ANNR1AU 515{‘]ﬁﬂ(ﬂﬂﬂadﬂﬂ&l’]@‘ii’]%vlﬂiaaL‘Iiﬂ‘ﬂizl,ﬂ‘ﬂLNﬂﬂLaﬁLﬂﬂgﬁﬂiﬁJﬁqiﬂ?ﬂWﬂ{‘l\‘ﬁu

NTENTWNAIH AU

ardany : MUSATULLIITNUE numesneINat wilalemned IFEuNTIIG

Abstract

Biodiesel (fatty acid methyl ester, FAME) production via transesterification of palm oil and methanol using a
combined mechanical stirred and infrared reactor is proposed in this research work. Calcium oxide prepared

by calcination of golden apple snail shells is used as a catalyst. The transesterification process was setup at a
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molar ratio of methanol and palm oil of 12:1, reaction temperature of 60°C and reaction time of 2 hours.
Influences of catalyst amount (10, 15 and 20% wt.), volumetric percentage of reactant in the reactor (25, 50,
and 75% vol.) and stirring speed (70, 130, and 190 rpm) on yield percentage and properties of the FAME
obtained were presented.

The experimental results indicated that volumetric percentage of reactant in the reactor had stronger
effect on yield percentageof FAME than catalyst amount and stirring speed, respectively. An increase in
percentage of reactant in the reactor from 25% to 75% led to an increase of yield percentage from 67.75% to
83.83%. The optimum conditions for the transesterification process were at catalyst amount of 15% wt.,
volumetric percentage of reactant in the reactor of 75% and agitation speed of 190 rpm. Viscosity, density, and
flash point of the obtained FAME were in the ranges of 4.7 — 6.2 cSt, 854 — 864 kg/m3 and 196 — 208°C,
respectively. These properties were in accordance with the FAME standard set up by Department of Energy

Business, Ministry of Energy.

Keywords : Heterogeneous catalyst, Infrared radiation, Methyl ester, Transesterification
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Figure 2 Effect of catalyst amount on FAME vyield
(at volumetric percentage of reactant in
the reactor of 46% and agitation speed

of 130 rpm)
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Table 1 Properties of the produced methyl ester
compared with those of the FAME

standard of Thailand.

Produced FAME
Properties methyl ester standard of
from this work Thailand
Density (kg/m°) 854 — 864 860 — 900
Viscosity (cSt) 47 -6.2 35-50
Flash point (°C) 196 — 208 >120
Fire point (°C) 205 - 220 N/A
Colorific value (kJ/kg) 37,945 N/A
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