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Fig 1 Chranatogran of a typicalb bdiesel sanple
1. (Glycero); 2 (M ethyl esters); 3 C16 ( C16M onoglyceride); 4. Cyg ( Cig M onog lycer
de); 3§ (Diglycerides); 6. (Triglycerdes); 7. ( L Pentadecan¢ intemal standard 1);
8 ( 2 Tricaprin, intemal standard 2)
1

Table 1 Statstical compositons of samp ke set

Cam positions Glycerol M ethyl esters M onog lycerides D iglycerides Triglycerides
Maxmun (% ) 0. 536 101 &4 9. 19 9 34 919
M nmum (% ) 0. 000 66 47 0. 00 0 00 0 00
Average(% ) 0. 119 91 & 2. 56 151 043
0. 104 8 39 2. 90 212 141

Standard deviations (% )
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Fig 2 NIR spectra of 6 kinds of biodiesel of6 kinds
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Table 2 Calbraton and predictn results of xanthoceras soh ifolia oil b bd esel in different spectral ranges
Cam posiion W avelengh region Num ({’:;p"nfnp;"‘:s“if’al R? ?E/CC\)/ (%EP)
G lycemwl 4 0. 9579 0 044 Q0 063
M ety | esters 6 0. 9976 Q0 54 Q49
M onog ly cerides 4000~ 10000 " 5 0. 9906 0 42 0 46
D iglycerides 5 0. 9874 Q0 40 Q37
T riglycerides 4 0. 9240 0 22 Q18
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2( Continued b Tabk 2)

Num ber of principal R? SECY SEP
C an pos iton W avelength region can pnnI:%ntS P (% ) (% )
G lycemwl 3 0. 9737 Q0 036 Q 057
M ethy | esters o 6 0. 9992 Q0 32 Q 65
M onog lycerides 4550~ 5500 ‘m?l 5 0. 9978 0 21 023
onee e 6550~ 9000 e
D iglycerid es 5 0. 9976 Q17 020
T riglycerides 4 0. 9419 0 19 018
(Note): R? (Conelaton coefficient); SECV (Standard
ermor of cross validation); SEP ( Standard error of pred iction)
2
, NIR
3132 (G bbal
models), 6 224
(167 ) (57 ),
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Table 3 Results of calbration and prediction of mutik nds of bidiesel
sam ples
3 SECV SEP
S 2 h h
: Cam position Number of principal R (% ) (% )
canm ponen ts
4 AB C G lycem | 10 0.9635 0 028 0047
NR M ethyl esters 11 0. 9898 129 1 43
Monoglycerid es 13 0. 9945 0 31 Q47
D iglycerides 11 0. 9800 Q0 46 Q51
T riglycerides 12 0. 9465 Q 53 Q0 87
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Fig 4 Correhtion ofN R resuliswith GC of he content ofm ethyl esters(A), monoglycerdes(B) and diglye-
erdes (C) n bidiesel
o (Calbraton set); H: (Prediction set)
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Table 4 Prediction resulis 0f37 zanthoxylun oilb bd kesel samp ks w ith d ifferent calbration m odels
10
. . Calbratonm od el without Calbration model nclding 10
Canposiiion zanthoxylm oil biod iesel samp les zanthoxykm o1l biodiesel smples
R? SEP(% ) R? SEP (%)
G lycemwl 0. 8377 Q 190 0. 8785 Q 059
M ethyl esters 0. 9810 22 0. 9863 113
Monoglycerid es 0. 9828 101 0. 9855 Q 6l
D ig lycerides 0. 9718 110 0. 9753 08
T riglycerid es 0. 7354 126 0. 7476 (I
34
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Prediction ofM ain Chan ical Can positions in B iodiesel
by N ear Infrared Spectroscopy

KONG Cu+P ing , CHU Xiac-Lj DU ZeXug LU W an—Zhen
(R esearch Institute of Petroleum P rocessing, Beijing 100083)

Abstract A rapd method was established for the detem inatbn of the man chanical canpositbns n
biod esel ( nclid ng fatty acid methyl esters monoglycerdes diglyceride triglcerde and glycerol) by the
canb nation of near nfrared spectra (NIR) and chenametrics The reference valueswere obtained by the gas
chram atograph icmethod which was correlated wih the NR spectra data by partial least squares regression
method The calbration models formult+feedstock b bdiesel and a sngk feedstock biod ieselwere established
respectvely The applicability of the calbratbnmodels was exan ned w ith he zanthoxylm oil b bdiesel as an
exanple The results showed that a unwersal calibration model suitable for various b bdiesel fran different
sources can be established by partial least-squares m ehod For this biod sel manu factured fiom other fatty
oily the same calibration model can be extended by adding 10 more new sanples The calibration model so
obtaned w ill ppvidemore accurate results The NR method is suggested as a rapid method for the quality
control n the process of b bdiesel production.
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