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Abstract: Automotive diesel is commonly used as the fuel of diesel engine, and cetane number (CN) is an important index
to measure the ignition performance of diesel in compression combustion engine, and is also one of the key quality indexes of
automotive diesel when leaving the factory. In this study, Fourier Transform Infrared (FTIR) spectroscopy and stoichiometric
methods were used to establish a quantitative analysis model of cetane value of automotive diesel oil by kernel partial least
squares (KPLS) . The correlation coefficient R was 0.97, the mean deviation was 0.05, and the standard deviation was 0.05,
indicating that the model was established by a good method. The model was further verified and evaluated. The cetane number
correlation coefficient R of 20 samples in the validation set was 0.945, and Root mean square error of prediction (RMSEP) was
0.437. It shows that the prediction effect of the model is very good, and it can meet the basic requirements of the detection

accuracy of vehicle diesel oil in production.

1 OE: EREmE AL R, TON R ELHEERR RN T LR KRN EEERF, CEEA
Kl AR ERAEZ — A EARA FTIR LA FE T EF T ERETEA LB T ARENZREDNZF
EEESMER, MAZRER K097 , HEEHN 005, FFEZE 0.05, RAEBE T 7 IERT., #— P E
TIAE AT, BIEE T 20 MEERE TN EAE 2 R 2R K 0.945, T 7 £ (RMSEP) % 0437, ULEHH#EA
MTMBRRS, REREFPERARER NG EERER, MANKFER LA RN G A T LA %A
AT R R

KHIE: ok MR RLLN; Ei R B TRk

Key words: cetane number; Fourier Transform Infrared; stoichiometric methods; kernel partial least squares

FE 43S TEO HRARIRAD: A
0 R e 38 R FH B P ] 5 e R AR 0 7 2 R R g R R 0

TERISEHE VRS A ZIHLAOIR R, BRI &, RWRKEFERESRTEH T WA ST
R G, EEN CIS~CI8 Hikike. il fF, MAREmE, B, FR—FEH. nFERE

U0, A e B (7 et A R R A AR T VR P R A S A e R O
P AL I P A EOR BAF BRI, Xl EE.

SRS AR 27 A2 i o O S ) S 5 L AR 48 R 5 A e R i S LR, L
U PR AP O it A5 57 b At SMINREIINE Rp bt A a2 T L R 1

YSeAe I 8: 2023-08-21
EERIA: BZE (1990-) , 55, fid, FEAFAMMA L. MR 4%, E-mail:pex178634@outlook.com.



2

At RUIA A 20 REMRM A, KA Tk
2L A T BRI 5 2 PRV O B BOR AR 6 T4 IR
W SEN S LRI DA I L AR T bR, AR
GRS TR E PR AR HE R AR . H A

R AFE AR EE . hash, BN IR 2 5
e BORSE, XLk H AT S sl 1A

RCR0-21, - [R] A] AR Sy BRI et = ot A 280 AR
UE

FTIR & — R D RE SRR 73 AR, K HI AR X b
(AR e 0t P S B0 AR o ) RO AT RO A R ) 2
A S R 4 B B CATRD IF, 3% B4 T LLYs 2>
Sy O AR, DB O DUd SR LA

o FTIR Dtk 5402 1 & 2% (W 20 G 5 A 77 ot Jod &
P SRR EORIEA . SEbrdr, —2eBFRA
ROZRE T ET AR AR HAEGN 2
A R S FHUIN A Yl 7= o ) — 6 o o 2 1691,

ARWEIC H B AL — AT FTIR Jhig Ak
St @R G IB E K bR HE GB 19147—2016 1)
PERAG S T o S I B T 22 A 4 FH Sl P v 4R
b, FHSRAR B A5 G i b o0 A A 7 v

1 FE MR B i B b2
L1 FeiRE

ZE S R i LE L 2R RO R T S B = R

£ 2022 45 12 H~2023 4F 5 H LR E T AP F 60 A~
ZE HI SR i CLORUERE i (AR M. IhAh, XSt
it DRAFAE AT /N I 7808 T 1 IR AR rh DLRE 46
08 A7 X S8 3 s, AE EAT S Ik A T 4 B
FTIR OGS E 2w, HFRERIA . Skt a it
FE bR E 1l AR R S (0 SH 43 B R 035 SR B 5 b
#E GB 19147—2016 HHEFE I VERAT 20017 -

1.2 FTIR JGiER&
ARG A 28 N A1 & 50 INVENIO® 8 37 IH- A5
LLANEIEA, ATR A ENIA . T/ESECON: b

WL Y 4000~400 cm!, RN 4 eml, FE
A AN ORI RO 32 IRCFT R H 2 60 s) 5
e BT 5, FEa A6 A BT, Tl
e A R AR R SR AR G, ORIE
SEM AR S SIE RS RER B o BRI TS RS SR
TGRS G, B MRS R E,
FEAFE S0 IE B R = AR .

1.3 BB Tk

W 1N TE) 5 55 6 A H 119 60 /2 FH SE IR A 77
E S BEAT HE VR N ARG P S 53 AR5 20 42 H
SEh A S TR IR A A AT SR . E AT A R i
BRI S 8 5, R R 2 RHCA IR
A H R T MATLAB2020b JF & [1) SP-SAMS i {133
1T R R S R . R A, FTIR D6l
i T i SP-SAMS (il I8 B 7 b d LR A )
Re L BEul A HE 7 vk (M b zscore FRifEfL
RaE—A BR-R/NE— 6 PR IERE RN
(SNV) |\ ZICHUKRIE (MSC) .
GBROFHE . 1 SERS AR (Rfh—
Pk B/ ZIRIE. S BUEN Z R AW
2. SRR e EAEAD @ B ESR, I
DR IESEFIGIESE 3 I 22 AR 28, HHOG RECK
PPARLAY, 350 22 AR AR /N R AT, A OR R AR
1.

B1iw 2= =sum(abs(5 P -

R= 1 2@’
(¢ — 02

RMSEP= [Z(i=¢)’
m

Arf: CoEsi, C% FTIR BilfE, CRAb
SEEASAYE, n AR IEEREREL m IR SR

Savitzky-Golay

Cy))/n

2 ERE5TR

2. 1 EEMRHRASEE KT
LRSS EM+A%@ﬁE%W%?Eﬁm%£



1, WEEGE. RIE TR 2RSS Y
PEFRAR = AR 5200 FTIR Y6 i B i b SR AE 47 1 5 7
W) CH3. CH2. 75)& 1) CH &4/, WK 1a
DN SEHAE  FTIR D%, £ 2830 A1 2900cm-1 4b
43 AN R CH3 i Ad A CH2 7481 3¢ ) 99 A 5 2,
YR, 7E 1400 AT 1450cm-1 44> HIALEE E] CH3 A
XFARASTE AN CH2 BY T 2025 fi 4R 20 51 & 1 55 495 5%
5570300 IXFP M 7E 200 SR — B SR 5 5 1 Tl A L %
Kl 1o s I

025
02
L 015
01
005
0

500 1,000 1,500 2,000 2500 3,000 3500 4,000

i)

BB (a.u.)

Kl 1a J5R 5 B 50

001
000
3 0° “Ah |
01
oms
50 1000 1500 2000 2500 3000 3500 4000

2,00
FE(em1)

K 1b &3t 1 - SEe R E

HEEE (au.)

s

2. 2 YRR BT G

i SP-SAMS % it f 158 5 1 Ak 2 v P 5040 A0
B R R R R ThRe @ s, AL B MY
PRade A A A . R PR D AR RN G UE 4 11 35 M 22
PRdEZE . MO RECRIIES R ) T S . AR AR
H1 SP-SAMS £ g Bk AF L1k KPLS & EBA,

(7] I 53 A e PR R B L S P i 2 A 2

KRB A, 2R UBIR 2R 0w 22
EZ LR 1, BRZE. P2 HHOCRE i SP-
SAMS H RE B T .

1 RS
B G R | B | B V WX RHV
R AY ] KPLS 0.05 0.06 0.97

FriEZE V

2. 2 WM R T SR TR

R 3 ST 1 AR, T 20 AN HTAE S F R 2
B, BTG S S E B A — 3, Rz T4
F 1. 20 NZEFEE AL B FTIR Y63 7N AL 5 sz
fE /I R N 0945, Tl #x #E i % (RMSEP) A
0.437, VIR TN CN RORIRLF, A 2
Az e 2 Y SRR RS SR AR, BT B A
T BAG R I FI0IN BE g w] LA 3108 43 1t 07 ¥ (1A
JEEK.

%2 ZEFHSEINAE S ON TRIIME 5 S0l E b

AT AL
T SCME TR W% | RMSEP R
1 52.3 51.9 0.4
2 51.1 51.8 0.7
3 51.7 52.2 0.5
4 51.7 51.9 0.2
5 51.5 52.0 0.5
6 50.8 51.8 1.0
7 51.6 52.0 0.4 0.437 0.945
8 51.5 52.1 0.6
9 51.7 51.7 0.0
10 51.5 51.4 0.1
11 51.2 514 0.2
12 51.7 52.0 0.3
13 51.7 51.9 0.2
14 51.8 52.1 0.3
15 51.6 51.7 0.1
16 51.6 51.7 0.0
17 51.5 51.8 0.3
18 51.7 51.6 0.1
19 51.5 52.1 0.6
20 51.5 52.1 0.5

3 &t

AWEFTRH FTIR #2574 H S+ /N ke di 1 €



BN, HKERER N 097 , ¥IWZEN 0.05,
YOI RS G L (Y R BUE s idE— EXER EAT IR AR
FPEAY, TN 20 A2 F SEMRE 7S Be A i A 5%
2B R Y 0.945, TN bR #E MW 2% (RMSEP) N
0.437. Ui BB (¥ TS RAR U, B 2 A 7= o
B Y SRS UK P2 R AR, BT I A T B
B A (0 T i 73 AT LAk 08 B4 B 7 3 RS B LK

Z% R

[1] Issam Barra, Mohammed Alaoui Mansouri, et al.
Prediction of diesel fuel quality indicators using FT-MIR
spectroscopy and chemometrics[J]. Infrared Physics &
Technology, Volume 122, 2022.

[2] Issam Barra, Mourad Kharbach, et al. Predicting cetane
number in diesel fuels using FTIR spectroscopy and PLS
regression[J]. Vibrational Spectroscopy, Volume 111,
2020.

[3] Issam Barra, Mourad Kharbach, et al. Discrimination of
diesel fuels marketed in Morocco using FTIR, GC-MS
analysis and chemometrics metods, Talanta, Volume 209,
2020, 120543.

(4] BB EZLAMGHE AT HORLE M & B b S [T, 4
TR, 2020, 46 (09) : 34+69.

[5] Issam Barra, Mourad Kharbach, et al. Discrimination of
diesel fuels marketed in Morocco using FTIR, GC-MS
analysis and chemometrics methods[J]. Talanta, Volume
209, 2020.

[6] Radigya M. Correia, Eloilson Domingos, et al. Portable
near infrared spectroscopy applied to fuel quality
control[J]. Talanta, Volume 176, 2018.

(7] 56RO W A AT LD AN o A AR A R
FIRLF[T]. B AR 534, 2022,48(07): 40-45.DOL:
10.13520/j. cnki. rpte. 2022.07.010.

(8]  LLuK ARG AE I it 2 B e ORI [D]. A st
i, 2021,47(04): 16-17.

(91 SRt A R S b R[] A A,
2021(20): 46-47. DOI:10. 19900/j. cnki. ISSN1008-
4800.2021.20.023.



