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Determination on Content of Free Glycerol in Biodiesel by HPLC — ELSD
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Abstract: An analytical method was established for the determination of free glycerol in biodiesel by
using liquid — liquid extraction technique and high performance liquid chromatography (HPLC) with e-
vaporative licht-scattering detector (ELSD). The biodiesel sample was extracted with acetonitrile —
water(75 © 25) followed by centrifugation. The obtained aqueous layer was analyzed by HPLC -
ELSD. The testing conditions of HPLC — ELSD were optimized and the optimal conditions were as fol—
lows: separation column: Inertsil NH, column(250 mm x4.6 mm 5 pum) mobile phase: mixture
of acetonitrile and water(75 : 25) flow rate: 1.0 mL/min injection volume: 30 pL drift tube
temperature - 28 °C gas pressure of nebulizer: 360 kPa. The result indicated that under the opti—
mal conditions the calibration curve was linear over the content of free glycerol in biodiesel in the
range of 3.73 —302. 0 mg/kg with a correlation coefficient of 0. 999 8 and the limits of detection(S/
N=3)were 2. 1 mg/kg. The spiked recoveries were in the range of 98% —101% with relative stand—
ard deviations( RSDs) of 0.59% - 1.8%. The method was sensitive accurate and reproducible
and could provide an efficient way for the determination of the content of free glycerol in biodiesel.
Key words: high performance liquid chromatography (HPLC) ; evaporative light-scattering detector
(ELSD) ; biodiesel; glycerol
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Table 1  Relationship between response value and acetonitrile concentration

Acetonitrile : Water(by volume) 0 : 100 10 : 90 30 : 70 50 : 50 65 : 35 75 : 25
Height of peak /10* 31.0 36.2 49.9 68. 1 94.5 -
Area of peak/10* 225.4 257.2 356.0 490.9 649. 3 -

* value exceed the upper limit of the ELSD
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o 2 (n=6)
2 4 Table 2 Recovery test for glycerol(n =6)
20 Added | Average meast{t'led Averaf:re recovery oo . 1%
wy/(mg kg™ ) w,/(mg-kg™ ) R/%
( 302.0 305. 62 101 1.8
0.03 MPa 50 C 40 min) . .87 68. 80 % 059
7.58 7.60 100 0.91
2 ( :
1:5 40 °C 15 min) 20 min
o 1.2 92.3 mg/kg
4.3 mg/kg.
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