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ABSTRACT

The objectives of this research were to determine the optimum condition for the synthesis of biodiesel
via trancsterification reaction of palm oil with methanol using mixed oxide of magnesium and calcium
(MgCaO) as catalyst that prepared by co-precipitation method. The valiables that affect on the yield of
methyl ester, namely the type of catalyst, mole ratio of magnesium and calcium, volume ratio of biodicsel and
tetrahydrofuran (THF), the quantity of catalyst and reaction time were also studied. The results shown that
mixed oxide of magnesium and calcium (MgCaO) gave the highest yield of methyl ester than magnesium
oxide (MgQ) and calcium oxide (CaO). In addition, the reaction using of mixed co-solvent between biodiesel
and THF at the volume ratio of 75:25 was found to be more effective than the reaction without co-solvent.
Moreover, the results also indicated that the optimum condition when using MgCaO with the mole ratio of
magnesium to calcium of 1:1, the catalyst amount of 3% w/w, methanol/cil mole ratio of 10:1, the volume

ratio of biodiesel/tetrahydrofuran of 75:25 at 605 °C for 3 hours.
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Fatty acid compositions (%)
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
lodine value 5591
Saponification 209.53
Molecular weight 850.25
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Co-solvent Molecular Molecular Density Boiling point Viscosity
formula weight(g/mol) (g/cm]) °C) (cSt)
THF C,H, 7211 0.8892 65 0.48
MTBE CH,,0 88.15 0.7404 55.2 0.27
Petroleum 87-114 40-60
ether
MEK C,H,0 72.11 0.8050 79.64 0.43
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2Tneta Heale
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2-Thela - Scale
Eﬁ]MgGaOkU 5.1 File XD55_0067_04_MgCaO_0-5_1 RAW - Type: 2Th/Th locked - Start 5000 * - End 80 000 - Step; 0040 ° - Step time 1 s - Temp. 25 “C {Room) - Time Started 0's - 2-Theta 5.000 * - Theta: 2.500

Operations: Import
# 85.0849 (C) - Calcium Carbonate - CaCO3 - Y: 50.00 % - d x by. 1 - WL 15406 - Hexagonal (Rh) - a 4 96032 - b 4 98032 - ¢ 17.01869 - alpha 90.000 - beta 90.000 - gamma 120 000 - Primitive - R-3c (167) - 6 - 365 571

[#]17.0912 (D) - Calcium Oxide - Ca0 - Y 5000 % - d x by 1.- WL 15406 -
|#04.1070 (D) - Calcium Magnesium - CaMg2 - Y: 5000 % - d x by | ~WL 1 5406 -
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MgCaO-1
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2-Theta - Scale
BllMgCa0_1 1 . Fite XDS5_0067_05,MCaO_1_1 RAW - Type 2Th/Th locked - Stan 5000 -End 82.0C0 *- Step' 0.040 *- Steptime 1 3 - Temp 25 °C (Room} - Time Started. 05 - 2-Theta 5000 * - Theta 2 500

Operatons. Impon
£ 85.0843 (C] - Caleium Carbonate - CaCO3 - ¥ 6000 % - dxby 1 - WL 15406 Hexagonal (Rh) - a 4 SB032~ b 4 BE0I2~ ¢ 17 01860 - alpha 50.000 - beta 80.000 - gamima 120 000 - Pumitve - R3¢ (167) - 6 - 385.571

{#117.0912 (D) - Catcium Oxide - Ca0) - Y 5000 % +d x by: 1 = WL 15406 -
[#101-1070 (0) - Calcium Magnesium - CaMgZ2 - ¥ S0.00 % - dx by 1 - WL 15406 -

¢=; o o' o g’ N aan o = a =
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N

mwcm_z 1-File: X055_0067_06_MgCa0_2_1 RAW - Type' 2Th/Th locked - Start. 5.000 * - End: 80.000 * - Step' 0.040 * - Step time 1 s - Temp 25 "C (Room) - Time Started: 05 - 2-Thela 5.000 * - Theta' 2 500" -

Operations. Import
® 85.0849 (C) - Calcium Carbonale - CaCO3 - ¥: 50.00 % - d x by: 1. - WL 15406 - Hexagonal (1th) - 8 4 980032 - b 4 98032 - ¢ 17.01869 - 2lpha 90 000 - bela 90 000 - gamma 120 000 - Primitive - R-3¢ (167) - 6 - 365 571

(21170912 (D) - Calcium Oxide - CaD - ¥: 5000 % -d x by 1 - WL 15406 -
#101-1070 (D) - Calcium Magnesium - Catg? - ¥ 5000 % - d x by 1 - WL 1 5406 -

NTN N R

w

T
] x
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dl o g o s aaa o o A =
51 4.5 juvuendisdavursaduvesduswlfisneen lydnmuveaunii@ounazunadon

[

figasraauTasTua Mg o Ca 1l (MgCa0-2)



60

= o ¢/ da @ @ 1 aaa <
vnglft 43 Ba 45 Wugduwuendisdadudsaduvesdnsljismeen leanauuos

w

~ a = 1 t o i a <
LunilFetazinaEFeonT 1@ Iu Tae Tuaves Mg : Ca @13 9 AU Taoefasanudrezmula

" o aan 3’, s ' 9 =1 o o
Tiiyn 20 vosdusalizenis 3 sanaiuves Mg : Ca sznenlidrefinondnuaives Mgo

L]

~ < o da o @ aan & oA
uaz Ca0 11037 4.5 Wugduuuendisgarunlsnduyed AnTaUse1 MeCa0-2 GaligT 18U

=

< =1 T o = = o v o
TasTua Mg : Ca du 2:1 sziuniigluuuanuilundnvesuuniimoneon lad (Mg0) gaiiga

q

A v & w 1 | LY ~ [ ~
diedivuAuisasiaiulaoTua Mg : Ca iy 0.5:1 uaz 1:1 A1317 4.3 uaz 4.4 uavziigliyunm
] = 4 A o ' {
Wuranvownaiuuesn loa (Ca0) AAngUi 4.3
o 3’; =3 1 1 ¢ LY U aaa o dyd' =) ad 1
AIUUTINE1 1A AusalgnsersiaiiniaTona1nITnIsANALNoUs Iy
Usznoudionanued Mg0 uay nanved Cao  Tagluldmananyiialu dufavinljnse

' 1 T ot = A I s o
5¥1114 Mg uay Ca taod1ala sz bivsingiinduusnmilonninendnyaiued MgO 1oy

W
Ca0 IMmuUu



61
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AANHIN

as o = o r aaa d = =
1. 'Qﬁﬂ1'iﬂ'l‘i/!?]malﬂﬂ'lilﬂ?ﬂ?lﬂ]!‘i&ll:ﬂﬂ'ifﬂI’J@ﬂulcﬂﬂNﬂN‘U@Q!LNﬂH!‘ﬁﬂN!lﬂZ!!ﬂmcﬁﬂﬂJ

o o d o 3 o
furaniminduniy Taglddoyannaiie 3.l

msaf 3.0 anududuiazluasves Me(NO,),6H,0 1Az Ca(NO,),4H,0 flfisTouduialfnsen

MCO
Mg(NO,), 6H,0 | Ca(NO,),4H,0
sasrduTaelua Me:Ca | anuandu | USuns AN Y3uns
(M) (ml) (M) (ml)
0.5:1 1 50 2 50
1:1 2 50 2 50
2:1 4 50 2 50

FI0U19N1SAIHIN
1. maetendansaiinoonlsdammoumnii@umazunaifundanailaglia Mg:Ca
1:1
1.1 MImsouasazaln 2M Mg(NO,),.6H,0 31195 50 ml
furammineinny
INGAT n=g/Mw  n=CV/10000
Tagfihniin Tuanauss Mg(NO,), 6H,0 = 256.41 g/mol
g/Mw = CV/1000 g/256.41= (2x50)/1000
g=25.41 N3U
Fuhuhiminniu Mg(NO,), 6H,0 ilad suensaza1s 2M Mg(NO,),.6H,0
151175 50 ml flo 25.41 ATY

1.2 MIwseNaTazals 2M Ca(NO,),.4H,0 151103 50 ml fuasvnihminniy

NYFAT n=g/Mw n=CV/10000
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TagfirdmiinTuanaves Ca(N0O3)2.4H20 = 236.078 g/mol
g/Mw = CV/1000 2/236.078= (2% 50) / 1000
g=23.61 NTY

wiuhminnsy caNo,) 41,0 Alfedoumsazats 2M Ca(NO,),.4H,0 Y3110 50 ml Ao

23.61 N5Y

= =) dJ Yy d
1.3nMaasgdansazaly I“Iiiﬂﬂllﬂﬁ‘ﬂ@!’uﬂ( N'AZCOJ) ANHLVHUN 0.25 Tum‘s

1331105 250 ml

1NPAT n=g/Mw  n=CV/10000
TauimiminTuanavoa Temoun13uoma( Na,CO,) = 105.96 g/mol
g/Mw = CV/1000 g/ 105.96 = (0.25% 250)/1000

g=6.63 NI





