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ABSTARCT

The purposeof this thesis is to evaluate the method for the determination of glycerol and
glycerides in biodiesel. The standard method used is basetieogas chromatography
technique and is indicated in EN 14105 (2003).

The biodiesel samplesanalyzedwere preparedn the laboratory by alkalineatalyzed
transesterificationThe vegetable oils used as feedstock were rapeseed oil, palm oil, soybean
oil, sunflower oil,pomaceoil, cornoil, sesame oil, cottonseed oil, palm kernel oil, coconut oill,
linseed oil and jatropha oiRll oils, except jatropha, were refined. During transesterification
they reacted with methanol and sodium methoxide was used &8ystcd he jatropha owas
treated by acid esterification to be suitable for the alkalatalyzed transesterification.

Biodiesel samplesvere testedin terms of the basic properties provided thy European
standard EN 14214yith most of them being within specifications. The correlation between the
composition of the methyl esters and their properties was confirmed.

A key parameter for the suitability of biodiesel for engine use isoiteentration of glycerol

and glyceridesMonoglycerides are linked to the cold flow properties of the fuel. Increased
concentrations of these parameters may cause problems in both the fuel supply system and the
storage of biodiesel, due to deposits.

To dedermine the monoglyceride content of laboratory biodiesel samples, their chromatograms
were analyzed using the standard method, which uses rapeseed oil as the reference oil.
Identification ofthe positions of all monoglyceride peaks was performed by chimynaphic
analysis oppuremonoglyceridesas standardsyhich are identified by this analysis.

A discrepancy was observed regarding the position of the peak corresponding to the palmitic
acid (C16:0) monoglycerides in analyses of samples from oils titharrapeseed oil. From

this analysis it was concluded that the peak of C16:0 monoglycerides is not the first of the
'triplet’, as indicated by the standard method, as it is not distinguished in any graph except the
standard. The peak in question is canéd to be the first of the pair of peaks with a retention
time between 12.758nd 12.804 min.

The analysis of palm kernel oil and coconut oil biodiesel, while the method is not suitable for
them, was considered necessary in order to find a way to detdhminmonoglyceride content

and thus their quality. The difference between these oils lies in their composition, which is
dominated by lauric (C12:0) and myristic (C14:0) glycerides. Their monoglyceride peaks were
identified with pure monoglycerides withretention times of 10.06040.008 min and 11.271
11.274 min, respectively.

The evaluation of the sample monoglycerides peaks during the chromatographic analysis is
essential for quality control. Otherwise, an unsuitable biodiesel for engine use may be
considered incorrectly within specification.

Finally, mixtures of methyl esters of fatty acids were prepared to evaluate the method of
glycerides analysis on samples simulating commercial samples in the Greek market, which
contain variable amounts dffferent monoglycerides.

Key Words: biodiesel,monoglyceridesglycerin gas chromatography, EN 14105
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CH,-0-C-R; CH;-O-C-R;
\
| O 0 CH; - OH
| I | |
CH -0O-C-R, + 3 CH;0H — CH;-O0-C-R, + CH-OH
| (Catalyst) |
\ O 0] CH, - OH
\ | |
CH,-0-C-R; CH;-O0-C-R;

triglyceride methanol mixture of fatty esters glycerol
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Triglyceride (TG) + ROH < Diglycerides (DG) + RCOOR1
Diglycerides (DG) + ROH < Mono glyceride (MG) + RCOOR2
Monoglyceride (MG) + ROH « Glycerol + RCOOR3
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Animal fat Other sources

\ J! JL
Beef, Poultry, Fish Bacteria, Fungus,
[ Non-edible | oil, Lard etc. |Algae, Microalgae,

Cooking oil waste

E(_,

etc.

Soybean, coconut, ||Almond, Jatropha,
canola, Sorghum, [Jojoba, Palm,
eat, Rice etc.  ||Rubber, Caster etc.
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EU Top Rapeseed Producing Countries (2022)

Romania
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( Red palm oil | L Rafined palm oil | Rafined palm kernel oil
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[ Palm super olein | +—]
| —  Palm kemnel esters
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v o. 3oy Ula A UsUadyoscs j 30U Uy Uoros
fated U mgikg) [ Nmg/ kg] [ Nmg/ kg]
Ty Uebyaoa 356,0 35,4 129,8
0e93990y 618,6 46,6 171,0

Eeaoosyal 432,2 39,0 143,0
¢oosyalUc 351,1 35,1 128,9
Hg) d3ye 662,4 48,2 177,0

] J Ubas sl 448,1 39,7 145,6
EdqaUeyao 306,0 32,8 120,3
bUes bUay: 4246 38,6 141,7
08953988 ¢ 437,2 39,2 143,8
OaUsae ol 577,4 45,0 165,2
so3yalU: 414,2 38,1 140,0
Jatropha 356,8 35,4 129,9
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Saturated Unsaturated

O OH O OH O OH O OH
N\ / N\ / \W4 \ /
\C .C .C .C
\ \ \ \
CH, CH, CH, CH,
Y i Y i Vil /0
CH, CH, CH, CH,
i N N2 i
CH; CH, CH, CH,
CH, CH, CH, CH,
CH CH, CH CH
z " g i
CH CH, CH CH,
N 2 \ 2 X 2 2
P L B . W . S5
G i g
408 gy AN H s H O~
e CH, I CH, 0. CH,
\ CH, 12¢ 120
CH, I
/ CH, B 51 ¥ ol
CH, / ;e - i
\ CH, ,CH2 - N
CH, \ CH 15C
/ CH, i [
cHy / CH, G,
3 CHs / H™ “cm
CHy \ CH ; 2
CH, i
CH, o CH 18CH3
\ 18CHj e
18CH3

Stearic acid Oleic acid Linoleic acid o-Linolenic acid
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6d Ut " rnin [Rimin] [Rimin]
Ty Ueshyeo 26,88 1,34 2,15
Geo9390y 49,25 2,46 3,94
Feaoosyal 26,98 1,35 2,16
¢ooyalc 18,78 0,94 1,50
g} dq3ye 39,42 1,97 3,15
] 1 Ubslsl 26,62 1,33 2,13
EdqaUey o 26,62 1,33 2,13
dUe bUsy: 18,08 0,90 1,45
0eo939598868 ¢ 54,23 2,71 4,34
OaUscs al 75,53 3,78 6,04
so3yalc 15,10 0,76 1,21
Jatropha 37,30 1,87 2,98
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