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ABSTRACT

This research aims to prepare Layered double hydroxides (LDHs) from magnesium ion
and aluminium ion at the molar ratio of Mg:Al at 2 3 and 4. LDHs were prepared by
coprecipitation of magnesium sulfate and aluminium sulfate in potassium carbornate solution at
a range of pH 10 - 11 and 75 °C for 2 hours. The LDHs were calcined at 800 °C for 3 hrs. The
calcined and uncalcined samples were treated with hydrothermal method at 180 °C for 6 to 24
hrs and then the products were characterized using XRD and SEM. After hydrothermal
preparation, the peak of hydrotalcite was observed in the calcined sample but the intensity of
MgO peak decreased. The hydrothermal samples showed the well  crystallization where  the
particles have a flake shape.

LDHs were used as solid catalysts in biodiesel synthesis. Biodiesel was produced from
refinery palm oil and methanol at the ratio of oil to methanol of 1:6, catalyst of 3.4 g in 50 ml of
oil and reaction time of 30 minutes. The conversions to biodiesel using various catalysts were
HT2-24 > HT4-24 > HT3-24 by the microwave method at 320 W and, also by the convention
method at 80 "C. However, the catalyst from calcinations with hydrothermal treatment gave the
conversions as CHT2-24 > CHT3-24 > CHT4-24 by the microwave method at 320 W and
CHT3-24 > CHT4-24 > CHT2-24 by the convention method at 80 5.

Key words: Layerd double hydroxides/ Hydrothermal method/ Biodiesel/ Solid catalyst
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rhavindn aanlsznavvainsa lvdu (dosidudlanimin) Acid Phos Peroxide

16:1  18:0 20:0 22:0 240 181 221 18:2 18:3 value (ppm) value

dnlna 1167 185 024 000 0.00 2516 0.00 60.60 048 0.11 7 18.4
wanfhe 2833 0.89 0.00 0.00 000 1327 000 5751 000 0.07 8 64.8
Crambe 207 070 209 080 1.12 1886 5851 9.00 685 0.36 12 26.5
fﬁaad 11.38 239 132 252 123 4828 000 3195 093 0.20 9 82.7
Rapeseed 3.49 085 0.00 0.00 000 644 000 2230 823 114 18 30.2
DUNRBY 11.75 3.15 0.00 000 0.00 2326 000 5553 631 020 32 445

mMuazis  6.08 326 000 000 000 1693 0.00 7373 0.00 0.15 15 10.7
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[www.wmrc.uiuc.edu/main_sections/tech_assist/small-scale-biodiesel.pdf]
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WDz ‘c) o)
Caprylic C8 CH3(CH2);COOCH 16.5 239
Capric c10 CH3(CH,)sCOOH 31.3 269
Lauric C12 CH3(CH2)1OCOOH 43.6 304
Myristic C14 H3(CH,);,COOH 58 332
Palmitic C16:0 H5(CH,),,COOH ‘ ‘ 62.9 349
Palmitoleic C16:1 CH4(CH,);CH=CH(CH,),COOH 33 -
Stearic c18:0 CHa(CH,);sCOOH 69.9 371
Oleic C18:1 CH,(CH,),CH=CH(CH,),COOH 16.3 -
Linoleic C18:2 H,(CH,),CH=CHCH,CH=CH(CH,),COOH -5 -
Linolenic ~ C18:3 CH,(CH,),CH=CHCH,CH=CHCH,CH=CH(CH,),COOH  -11 -
Arachidic ~ C20:0 CH3(CH,);sCOCH 752 -
Eicosenoic  C20:1 CH3(CH,),CH=CH(CH,)yCOOH 23 --
Behenic C22:0 H3(CH;),,COOH 80 -
Eurcic C22:1 CHs(CH,),CH=CH(CH,),,CO0H 34 -
aTfi 2.3 suianemennuesisuoiiasg g [Marchett et al.2007]
Kinematics Cetane Lower
e Y oe o Cloud point Pour point Flash point Density
FUAUINWANY  viscosity  number g : e heating value
(mmls) (C) (C) (C) {ka/h) (MJlkg)
Peanut 4.9 54 5 — 176 0.883 33.6
Soya bean 45 45 1 -7 178 0.885 335
Babassu 3.6 63 4 — 127 0.875 318
Palm 5.7 62 13 — 164 0.880 33.5
Sunflower 46 49 1 — 183 0.860 335
Tallow — — 12 9 96 — —
Diesel 3.06 50 — 16 76 0.855 438
20%
biodiesel 3.2 51 — -16 128 0.859 432

blend
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Relative Retention Time (RRT) = Retention time Ua4&13N809N3
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