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2000 mg/L : (Cg 0) . (Cg 1) (Ci 2) .
(Cy 3) . 0.0100 g 5 mL. 2000 1000 500.0
250.0 125.0 62.50 mg/L.
1900 mg/L N (Cyg 0) 0.0038 ¢
2 mL, 1900 950.0 475.0 237.5 118.8 59.40 mg/L.
200 uL 1 mL 5 o
( ) 4 C o
2.3
2.3.1 100 uL 10 ¢cm (20 5 ulL)
- (92:8 v/ o
2 ~4 mL ( 2 mL 4 mL)
45 min 3000 r/min 10 min. 1 ~2 mL ( 1 mL
2 ml) 110 °C 50 pL
2.3.2 THM-GC 3 uL 5 min 3 uL
0.1 mol/L ( Trimethylsulfonium hydroxide TMSH)
o 350 C
2.4
5 ) o
2.5
: DB23 (30 m x0.25 mm x0.25 pm) ; 80 C 20 C /min
180 C 5 °C /min 230 C 3 min. 250 C 30: 1
N, 1 mL/min.
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4. Biodiesel sample.
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THM-GC . TMSH
GC .
TLC-THM-GC . . .
0.8% 0.2%  0.2% (w/w) " 2
(0.86 ~0.90 g/mL 0.87 g/mL ) 5
1402 348 348 mg/L. 60 ~ 2000 mg/L r
0.9863 ~0.9993 ( 1) 250 mg/L 5
3.2% ~7.2% . TLC-THM-GC

o

1 N
Table 1

(r) .

Linear range regression coefficient ( r*) and linear equation of glycerides

()

Number Compound Linear range ( mg/L) Correlation coefficient Linear equation
1 Monostearin 59.4 ~ 1900 0.9976 y =344.55x - 5679
2 Distearin 62.5 ~2000 0.9987 e B -
3 Tristearin 59.4 ~ 1900 0.9993 Y ogao 2 0%+
4 Diolein 62.5 ~2000 0.9992 e
5 Dilinolein 62.5 ~2000 0.9863 e T
6 Dilinolenin 62.5 ~2000 0.9894 e 0L 97 -
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2.3 2.4
) o
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Fig.2 Typical chromatograms obtained by thermally assisted hydrolysis and methylation— gas chromatogra—

phy for residual glycerides in biodiesel samples made by rap oil ('a) and palm oil ( b) after TLC separation

1. ;2. ;3.

leate; 4. Methyl linoleate.

4. o 1. Methyl palmitate; 2. Methyl stearate; 3. Methyl o—
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2 7008 1740 mg/L
1740 mg/L 2035 2601 mg/L.

2

Table 2 The content of residual glycerides and their composition of fatty acids in biodiesel samples made by rap oil and palm oil

Fatty acid composition

Glyceride C16: 0 Cy 0 Ci 1 Cig 2 Glyceride content
(%) (%) (%) (%) (mg/L)
Monoglyceride 13.1 5.7 73.4 7.8 2637
Rap oil Diglyceride 18.1 4.3 77.6 - 2035
Triglyceride 22.2 - 77.8 - 445
Monoglyceride 61.0 21.3 16.1 1.6 4342
Palm oil Diglyceride 70.5 17.1 12.4 - 2601
Triglyceride 53.8 10.1 31.9 4.2 1455
. 200 uL ( ) 0.54
1.40 mg 96.3% 97.2% (n=5) 4.2% 3.6% o
o 3 ho
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Determination of Glycerides in Biodiesel by Thin Layer
Chromatography-Thermally Assisted Hydrolysis and
Methylation-gas Chromatography

WANG Peng SUN Yang LIU ZeYi FU YuFei PAN Zai-Fa WANG Lidi’
( College of Chemical Engineering and Materials Science Zhejiang University of Technology Hangzhou 310014)

Abstract A method was developed for the determination of residual glycerides in biodiesel on the basis of
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thin layer chromatography-thermally assisted hydrolysis and methylation-gas chromatography ( TLC-THM-GC)
using a pyrolysis-GC system. With the THM in the presence of an organic alkali trimethylsulfonium hydroxide
( TMSH) glycerides were converted into their corresponding fatty acid methyl esters. Thus residual glycer—
ides could be determined well by the total peak area of fatty acid methyl esters formed. Glycerides in samples
were separated by TLC and then were extracted. The results showed that by adding 3 pL TMSH
(0.1 mol/L) methanol solution to 3 uL extract of sample and methylating the mixture at 350 °C  the glycer—
ides would be sensitively determined. The calibration curves of monoglyceride diglyceride and triglyceride
exhibited good linearity with the regression coefficients from 0. 9863 to 0. 9993 at the concentration ranged
from 60 to 2000 mg/L. The reproducibility was fairly good with the RSD (n =5) from 3.2% to 7.2% for four
kinds of diglycerides at 250 mg/L concentration level. The potential of the proposed method was assessed by
applying it to the determination of residual glyceride in biodiesel. The results prove this TLC-THM-GC tech-
nique is an accurate and sensitive method for determining residual glyceride in biodiesel samples.
Keywords Thin layer chromatography; Thermally assisted hydrolysis and methylation; Gas chromatography;
Trimethylsulfonium hydroxide; Glyceride; Biodiesel

( Received 2 March 2011; accepted 6 May 2011)

B S e S e e S S e S e e e O S e S S S A e e O SR A i S S S S G O R A S i

{ 22012

: CN 444318/TH : ISSN 1004-4957
CODEN: FCEXES ;4604
: BM 6013 : 440000100186
{ » .
. 2006 1
30% 70% . CA( )
949% 2006 CA 38 .
. (AN . » .« 2008 10
8000 500 “ " ( CA-
JCED) ; ( ); « » ;
( CJFD) K« ( ) YooK ( ) ) < p)
; « (- ) ) .
16 :12.00 / 144 . .
100 ( p) : 510070
. . . ( ) :(020) 87684776 37656606 htip: / /www.

fxcsxb. com( ) E-mail: fxcsxb@ china. com.



