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O ABSTRACT O

Biodiesel is a clean - burning alternative diesel fuel made from bio- renewable sources
such as vegetable oils and animals fats. In this paper, an economical and efficient catalyst
was prepared by calcination of the waste banana peels at 500 °C, where K,O-KCI are the
main components of calcined banana peels. The prepared catalyst from banana peel
showed better catalytic performance compared to the lab prepared K,O/KCI in the
biodiesel synthesis from waste vegetable oil. The research also included the study of the
optimum conditions of the reaction. The results showed the highest yield of biodiesel
91.4% at the reaction conditions : molar ratio of oil: methanol ( 1:8 mol), the amount of
catalyst (1.5 wt% of the weight of the oil), reaction temperature 65 °C over 120 minutes.
The prepared biodiesel was confirmed using FTIR Spectroscopy. In addition, the physical
and chemical properties of the prepared biodiesel were studied , and they confirmed the
American (ASTM) and European (EN) Standards.
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RT (min) Compound Molecular MW(g/mol) | Area %
Formula

21.10 Tridecanoic acid, methyl ester C14H250- 228.37 0.1

22.99 Hexadecenoic acid, methyl ester, C17H3,0, 268.44 0.1
(2)-7

23.27 Hexadecanoic acid, methyl ester C17H3405 270.45 12.1

25.17 9-Octadecenoic acid (Z)-, methyl C19H3602 296.49 78.1
ester

25.24 Methyl stearate C19H350, 298.50 7.4

25.35 9,12-Octadecadienoic acid, methyl C19H340, 294.47 0.1

ester,(E,E)-
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25.65 11,14-Eicosadienoic acid, methyl C21H350; 322.53 0.1
ester

26.22 Z,Z,7-4,6,9-Nonadecatriene CioH3s 266.51 0.1

26.45 9,12,15-Octadecatrienoic acid, C19H3,0; 292.46 0.2

methyl ester,(Z,Z2)-

26.62 9-Octadecenoic acid (Z)-, methyl C19H3502 296.49 0.2
ester

26.82 Pentadecanoic acid, 14-methyl-, C17H340; 270.45 0.3

methy! ester

28.40 Tridecanoic acid, methyl ester C14H250, 228.37 0.8

29.14 Decanoic acid, methyl ester C11H20; 186.29 0.2

29.85 Decanoic acid, methyl ester C11H20; 186.29 0.2

RT= Retention Time (min) , MW = Molecular Weight (g/mol)

madl (gl Gl el 5 Aplall pailadl) e (s 5 pdaaall ggaad) I3l Chsags -5
tlgias (EN) 551 dalaially ((ASTM) 4835031 Gl l) iliusl g an Lgiijlia g
« Density and Specific Gravity el )5l 5 a3l -

.Kinematic Viscosity 4.5 all da 43l -

AP gravity Sy5e¥) hadill ages Cavs 2GS uliia -

Flash Point auwll ddaa -

Pour Point il da 0 -

Aniline Point L) 4k -

Diesel Index Jyall Jalea -

Cetane Number ;jtiwl A3, -

Water Content% Wl (gsiaa -

. Acid Index dcageall 43,8 -
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