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This special project investigate the synthesis of biodiesel via transesterification reaction
of palm oil with methanol using the nitrate salt of alkaline metal, there are Lithium and Sodium,
supported on alkali earth metal oxide, namely magnesium oxide (MgO) and calcium oxide
(Ca0), as heterogencous solid base catalysts. Variables that affect on the %yield of methyl ester,
namely the type of catalyst, concentration of alkali metal nitrates, quantity of catalyst and
methanol/oil molar ratio were also studied. From the results, lithium nitrate supported on calcium
oxide (LiNO,/Ca0) which calcined at temperature of 600 °C was shown to be more effective than
another catalyst. Moreover, the results also indicated that the suitable condition was using
LiNO,/CaO catalyst with the concentration of lithium nitrate of 10%w/w, catalyst amount of

3%w/w and methanol/oil molar ratio of 10:1 at 60=5 °C for 3 hours. It was found that the acid

Use of Calcium Oxide and Magnesium Oxide Supported Alkaline as
Catalysts for Biodiesel Production

Mr. Khasidit Withurat

Miss Nuttida Ruttanakumnerd

Miss Nitchaya Ploynuch

Bachelor of science

Industrial Chemistry

2010

Dr. Amnat Permsubsacul

ABSTRACT

value and iodine number were all in the commercial standard requirement of biodiesel.
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Dodecanoic acid 0.48
Tetradecanoic acid 0.91
Palmitic acid 37.05
Stearic acid 4.82
Oleic acid 46.20
Linoleic acid 10.54
Free fatty acid (%) 4.5
Iodine value 55.91
Saponification 209.53
Molecular weight 850.25
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triglyceride + methanol — diglyceride + methyl ester
diglyceride + methanol ——» monoglyceride + methyl ester
monoglyceride + methanol —>»  glycerol + methyl ester
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Lin (Counts)

M P ® 5 » © » “
2-Theta - Scalg
BAIMGO - File: XDSa_0024_01_MgO RAW - Type: 2ThTh locked - Start: § 000 * - Eng 50,000 * - Step: 0.020 * - Step lime 1.5 - lemp.: 25 °C (Foom) - Tine Staced: 0 5-2-Theta: 5,000 * - Theta: 2.500 " - Phi- 0.00 * - Aux
Operations. Import
[R]75.0447 (C) - Magnesim Oxids - Mg - Y: 50,00 % +d x by: b+ WL 15408 - Cubic - a 4. 22000 - b 4 72000 - & 4 22000 - alpha §0 060 « bita 50.000 - gamma 80 00D - Face-centres - Fmd (225) -~ & - 75,1514 - Uic PO

51# 4.7 (0) uuENIsEANL AL UDI MO

Lin {Counts)

MWU L.»,.,.JW -, o

2-Theta - Scale
BALNO3 MgO(calcined} - Fa XDS3 0152 03 LiNO3 MgOicaloned) RAW - Type 2TH/Th lacked - Stant 5000 * - End 50 000 - Step 0020 * - Step e 1 5 - Temp - 25 ' (Room] - Teme Started 0s - 2-Theta 5000 °
Operations tmport
(_l%?d&ﬁ(ﬁbkwoanﬁmmﬂe-uqtm]?,»v 5000 % -dxby 1 -WL 15408 - Hexagonal - 3 3 14550 - b 3 14550 - ¢ 4 76460 - aipha 90 000 - beta 90 000 - gamma 120 000 - Prmitive - P-3m | (164) - 1- 4
[#]78.0420 (C) - Magnesium Oxdo - MgO - ¥ 5000 % - G x by 1 - WL 1 5406 - Cutuc - & 4 21230 - 5.4 21230 - ¢ 4 21230 - aipha 90 000 - beta 90 000 - gamma 90 000 - Face-centred - Fmdm (225) - 4 - 74 7408 - Ui POF

51 4.7 @) puuuengisdanusaFuves LINO/MgO (calcined)
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Lin (Counts)

2-Theta - Scale

WLM)JMQO(WD'FUG X053 0152 01 LNOI-RMgO(hon) RAW - Type 2ThIn ixcked - Stan 5000 * - Eng 80 000 * - Step: 0020 " - Step tme 1 8- Temp. 25 °C (Room) - Time Started 0's - 2-Theta 5000 * - Theta
__Cperations Impodt

[!]az-tswlm-uagwnwm:mo(m-wouﬂ-v S000%-dxby 1 - WL 1 5406 - Hexagonat - & 3 14550 - 6.3 14550 - ¢ 4 76460 - alpha 60 000 - beta 90 000 - gamma 120.000 - Primitrve - P-3m 1 (164) - 1-4
[8175-0447 () - Magnesaum O «MGO - ¥ 50 00 % d x by 1 - WE 15406 - Cubic ~a 4,22000 - b 4 22000 - ¢ & 22000 - alpha 90,000 - bota 0,000 - Gamma 90 000 - Face-gentred - Fmdm (225 - 4 - 75 1514 - Uic POF

311 4.7 () suluuuendisdavunsafues LiNO,MgO (non-calcined)

| |
§
b, , ’_ M*M

Bllca0 - Fike X053 0148_02_ CaO RAW - Type: 2TITh locked - Start 5,000 * - End 80000 - Step 0020 * - Step time 1. 5+ Temp 25 °C (Room) - Teme Started 0's - 2-Theta 5000 - Theta: 2500 " - Pt 0.00 * - Aux
Opeeations. Import

[8]21.0155 (0} - Caloum Oxide - Ca04 - ¥ 5000 % - dx bw. 1 - WL 15406
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