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Fig 1 Chmmatogran of a typical biodiesel sanple
1 (Glycerol) ; 2 (Methyl esters); 3 C16 (C16 Monoglyceride) ; 4 Cyg (Cyg Monoglycer-
ide) ; 5 (Diglycerides) ; 6 (Triglycerides) ; 7. ( 1, Pentadecane, interal standard 1) ;
8 ( 2, Tricgprin, intemal standard 2)
1

Table 1 Statistical compositions of sanple set

Campositions Glycerol M ethyl esters Monoglycerides Diglycerides Triglycerides
Maximum (%) 0 536 101 64 9 19 9 34 9 19
M inimum (%) 0. 000 66. 47 Q 00 0 00 0 00
Average(%) 0 119 91 87 2 56 151 0 43
0 104 8 39 2 90 212 141

Standard deviations (%)
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2 6 N R Fig 3 Principal component scoresof 52 biodiesel sanples
Fig 2 N IR ectraof 6 kindsof biodiesel of 6 kinds
33
331 44 (36 )
(8 ). ,
4000 10000 an”* O—H C—H
2 , C°H (6000 6550 cm’l) C—H
(4550 4000 an” ') 1 5AU,
,10000 9000 an* ,
L 2
( 4550 5500 an'* 6550 9000 an”' ) ,
4550 5500 an’' 6550 9000 an '
2
Table 2 Calibration and prediction results of xanthoceras rbifolia oil biodiesel in different gectral ranges
L SECV SEP
Camposition W avelength region Nungjerr]gcfmpez?glpal R? (%) (%)
Glycerol 4 Q 9579 0 044 Q 063
M ethyl esters 6 Q0 9976 Q 54 Q 49
Monoglycerides 4000 10000 an~* 5 0 9906 Q42 Q 46
Diglycerides 5 0 9874 Q 40 Q 37
Triglycerides 4 0 9240 Q0 22 0 18
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2 (Continued o Table 2)
. SECV SEP
" - Number of principal R?
Camposition W avelength region components (%) (%)
Glycerl 3 Q 9737 Q0 036 0 057
Methyl esters 4550 5500 - 6 0. 9992 Q 32 0 65
Monoglycerides cm_ 1 5 0 9978 021 Q23
. . 6550 9000 an
D iglycerides 5 Q 9976 Q17 Q0 20
Triglycerides 4 0 9419 0 19 0 18
(Note) : R? (Correlation coefficient) ; SECV ( Standard
error of cross validation) ; SEP (Standard error of prediction)
,NIR
332 ( Global
models) , 6 224
(167 ) (57 ),
3
Table 3 Reaults of calibration and prediction of muti-kinds of biodiesel
sanples
3
L SECV SEP
. . Number of principal R?
; Camposition @mponents (%) (%)
4 AB C Glycerol 10 09635 Q028 Q047
N R M ethyl esters 11 0 9898 129 143
Monoglycerides 13 0 9945 031 0 47
Diglycerides 11 0 9800 0 46 0 51
Triglycerides 12 0 9465 0 53 0 87
) RS
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Fig 4 Correlation of N IR resultswith GC of the content of methyl esters(A) , monoglycerides (B) and diglyc-
erides (C) in biodiesel
. (Calibration set); = : (Prediction sat)
333 , N IR
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Table 4 Prediction results of 37 zanthoxylum oil biodiesel sampleswith different calibration models
10
» Calibration model without Calibration model including 10
Caomposition zanthoxylumoil biodiesel samples zanthoxylumoil biodiesel samples
R SEP(%) R? SEP (%)
Glycerol 0 8377 0 190 Q 8785 0 059
Methyl esters 0 9810 222 0 9863 113
Monoglycerides 0 9828 101 0 9855 0 61
Diglycerides 0 9718 110 0 9753 0 83
Triglycerides 0 7354 126 Q 7476 0 98
34
,NR 7
N IR , )
0.74%, Q0 26%, 2 86%, Q 70%, 141% N IR
35
, 1 (D)
AS : (2 :
; (3) :
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Prediction of M ain Chan ical Canpositions n Biodiesel
by Near Infrared Spectroscopy

KONG Cui-Ping* , CHU XieoLi, DU Ze-Xue, LU W an-Zhen
(Research Institute of Petroleum Processing, Beijing 100083)

Abstract A rgpid method was established for the detemination of the main chamical compositions in
biodiesel (including fatty acid methyl esters, monoglycerides, diglyceride, triglyceride and glycerol) by the
combination of near infrared ectra (N IR) and chemometrics The reference valueswere obtained by the gas
chramatographic method, which was correlated with the N IR gpectra data by partial least squares regression
method The calibration models for multi-feedstock biodiesel and a single feedstock biodiesel were established
regpectively The goplicability of the calibration modelswas examined with the zanthoxylum oil biodiesel as an
exanple The reaults showed that a universal calibration model aiitable for various biodiesel from different
urces can be established by partial least-squares method For this biodiesel manufactured fran other fatty
oils, the sane calibration model can be extended by adding 10 more nev samples The calibration model ©
obtained will provide more accurate reaults The N IR method is suggested as a rgpid method for the quality
control in the process of biodiesel production
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