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Abstract

A Method of high performance size exclusion chromatography (HPSEC) with evaporative light-
scattering detector was developed for analysis of tri-, di-, and monoglyceride (bound glycerols) fatty acid
ethyl ester and free fatty acids in biodiesel. The separation of the analytes on a phenogel 100A column (300
mm X 7.8 mm ID, Spum) eluted with toluene containing 0.5 % tetrahydrofuran (THF) is better than straight
THF or toluene. Baseline separation of all the above solutes can also be achieved when acetone,
dichloromethane, ethyl acetate or acetic acid is used in place of THF. However, 0.25% acetic acid in tolu-
ene was found to be the best mobile phase modifier. Ethyl biodiesels of rice bran acid oil which were
derived from simultaneous esterificaton and transeterification of the acid oil with sulfuric acid at 75°C at
different molar ratios of FFA:ethanol (between 1:25 to 1:480) were analyzed by HPSEC eluted with 0.25%
acetic acid in toluene. The results show that about 98% FAEESs (biodiesel) could be obtained in less than 30
min at 1:480 molar ratio of FFA:ethanol.

Keywords : Free Fatty Acid / Glycerides / High Performance Size Exclusion Chromatography
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a1 wWesidudveslandizelsd lanfimelsd lulunfizelsd nsnlasud 52 uas
nsalfuediaie was Aldenufifousanesedlad delddn wlvans
209n3alpTUB TEUAzlENUBAsNG AR 1:25 1:60 1:120 1:240 Wa1:480

%
Ratio Time (min) TG DG MG FFA FAEE
Acid oil 0 224 8.8 0.9 67.8 0
5 193 9.2 ND 14.8 56.7
10 19.0 8.4 ND 6.1 66.5
15 15.2 74 ND 34 74.0
1:25 20 122 7.0 ND 3.0 778
30 8.1 6.4 ND 28 82.7
45 6.2 5.1 ND 15 87.2
60 54 32 ND 11 90.3
5 18.0 52 ND 52 7.7
10 171 45 ND 1.8 76.6
15 133 39 ND 15 813
1:60 20 113 3.7 ND 14 83.6
30 10.0 2.0 ND 14 86.6
45 57 15 ND 11 91.7
60 23 05 ND ND 97.2
5 17.3 5.0 ND 23 754
10 145 45 ND 1.0 80.0
15 10.2 33 ND ND 86.5
1:120 20 7.3 26 ND ND 90.1
30 3.8 17 ND ND 94.5
45 15 0.7 ND ND 97.8
60 14 05 ND ND 98.1
5 154 42 ND ND 80.4
10 133 338 ND ND 82.9
15 9.8 32 ND ND 87.0
1:240 20 6.2 26 ND ND 912
30 29 14 ND ND 95.7
45 ND 1.0 ND ND 99.0
60 ND 0.9 ND ND 99.1

TG = lnsndiwalsd, DG = lanfizalsd, MG = lulundizalss, FAEE = ninlasiuafiae wnes,
FFA = n3nlasud 32, ND = no detected
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597 1 (dp) WesiSudvaclasndwelsd landuwelsd Tulunduelss nialadud sy

aaa

o a 4 @ a I B2y '
LLi\]tﬂ‘iﬂ\l‘ﬂNuLﬂﬂﬁLﬂ a9 ﬁ\lﬂmnﬂgnimuaanaaaﬁ‘lam LNE]I’ﬁEW’]i'] U

Tua5zansalasud szuazionupaneg Ae 1:25 1:60 1:120 1:240
LLae 1:480
%
Ratio Time (min) TG DG MG FFA FAEE
Acid oil 0 224 8.8 0.9 67.8 0
5 138 3.6 ND ND 82.6
10 9.8 21 ND ND 88.1
15 54 1.9 ND ND 92.7
1:480 20 4.3 1.3 ND ND 94.4
30 11 0.8 ND ND 98.1
45 ND 05 ND ND 99.5
60 ND 0.5 ND ND 99.5

TG = lnsndiwalsd. DG = landizalsd, MG = Tulundizalss. FAEE = ninlasiuafiae nes,

FFA = n3alpsfud 52, ND = no detected
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HA?8d Hass WazAmiy [8] AlH5nI1 uppansalosii
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LLﬁa:ﬁm{[ﬁﬂ%mmmmuaag\m'm ustan Ay
NWTaseirEaanuwaztnauN I vl
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4. JUNaANTINARDY
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