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Abstract ; Fuel is an important strategic resource in our country,and the quality of fuel directly affects the safe use of engines and
the emission of environmental pollutants.In order to respond to the “dual carbon” policy and reduce the use of inferior “fast-
moving” fuels, a convenient, fast, and accurate on-site analysis method is crucial.Infrared (IR) spectroscopy is an analytical
technique that generates a large amount of component information, which can reduce the time,cost,and sample amount needed to
obtain information on oil quality, and thereby has a good application in predicting fuel properties. Mid-infrared spectroscopy
(MIR), with its advantages of being simple, fast, efficient, and environmentally friendly, has been used to detect various
physicochemical properties of fuels,such as methanol , olefins , and aromatics.This article provided an overview of the application of

MIR combined with chemometrics in fuel analysis, introduces the integration of MIR and other spectroscopic data fusion
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techniques for rapidly testing oil product, and finally, prospects the development of MIR technology. The effective integration of

multi-dimensional information data is an important direction for the future development of infrared spectroscopic instruments.

Key words : mid-infrared spectroscopy ; crude oil ; gasoline and diesel ;data fusion;oil rapid analysis

2023 4F- 3 H, A A il AR A 2 5 R E 5 e
RATCE NN AT & A ), A 2%
W IRE] 7. 56 42 v, R I 5. 1% 5 B I 2%
BN 3.98 42 1,1 9. 1%, BEERIMIEAE R 1
SR IEAT R T A EE K B AR R IR )
R, SR 3K — Bk R, S T 22 TR T T A
#EAN GB/T 36170 . GB/T 17930, GB/T 18351 F
GB/T 19147 %, {H5 HL) B 50 #7 7 i th 48
Hebkdr s BIEBEK SRR Lk LTy
WA R AL T AT L X6 T3 i BB B35 20 g
YIRS AR T X PRk | A ) ot PR 43 A
AR 22 J B R B T D 9l & 5 ) R AR

S 43 BT AR 2 3 I A SR ) R A 3
SRR 5 1T S B S DROHAGI 14) J73s | DA R
FHE R FREE AT S L A i DR A 1 FH R
ZH) TR Z 1 2w i Rk
TR BEAS S i P 2T A P AL 2 25 i R
Pahfm 81 25 ek i i A i e R anfk 2 1
TR FIHLAS 2 ) R S Z A BRI AR S A
PRALE RS M AN AN SRS, Zhang 2517 R4 L5
W semiR &Y H) MIR Y63, LA 550 ~ 1 500
em” ¥R GUF B AE AR Y g A S 1 fE ST PLS B
BN RE R A Y B8 5 5 EE, Barra 51 F
MIR 57 PLS B A [a] Bl o2 43 i 10 A~ 24k
PERTHE bR , AN B R AR/ b (55, 25 21
SR PLS AR RS b R B AR M T A 0 5 4 SR A
WER , Maquina 257 I F MIR $5 AR HE 7 0 5 A 4
S AN 40 8 I ) S B A M PLS AR MU
PLS-DA R eI 54l rh A ) 50 5 i 1) PLS
BRI 25 R AHOC R BT 36 8 0. 99, T E
PLS-DA 7Y 1y 15 5 285 2 v | XoF &l 5 3k A A ) S
TR B #E A B 100% , Camara S5 Fi|
A HLH AR LT SIS HOR (FT-IR) 45 & Z ot 26
GrHr-1E /N 3 1 (MCR-ALS ) % B it 5 9l vh
FIB AT MR, PN 25 SR iR 22 55N, H
FHOC R BHEIE 1, IE B AR X S8 3B e 1
PR M R A =, Mazivila 580 I MIR 4%
AR AN 37 AT ( DD-SIMCA ) YEf R 51 E 74
S 5 B B 43, DD-SIMCA #5575 () R A
R AT IA B 100% , H 20 EIEH AR B

FET HARRANE S i JCTG FFIRAL B RF A5, R
R T B L O T SCsa ], T
HMCTETA I i PRI TS 15 A R X i e
BRI S DA T A BCR B R L

AL FEEER T LM GEH ARG Gkt
S TN SR P o 2 Bl Y — T R S
BVEBUBETEIERE A4 T TR DR o A 1
HZLAMEIE RO -5 HADEE SR B E AR BT 5L
HEE 0 TP LA 1 AR B PR 3 BT 12
AR A JEHEAT TS, Kufil G nl AN ZFh4E
X i B B o A iR R, A il i DR 0 A 40
SR P 4 R B AR SCH

1 D54 REA

ZLAN 61 (Infrared Spectrometry , IR) J& 8 7£
L1 408 S % DX sl H B AT LY 8 D R T B
P B 08 A F WO TE  2 A X
TS T B TE A E R T X e, R B S 6 AR
FHBIASTR] 38 5 B LD AMX R 43k 3 AN IX AT 4T 4k
X HLLAMNEX FLE LA EX ™ 1 RR T
3 ANELAMGE DX 30 I 4 R0 I HR 1RL aE £ 50k
TR (SRR JE R 0. 78 ~2. 5 pm (12 500~
4000 em™) , PELLAMGIE B (BLED) 6 &
2.5~50 wm(4 000~400 em™) , L1 AN By I
e (BEER) T 25 ~300 wm (400~33 em™)
ELTAMETE B TG e KA, W FL e TR o,
AR ST R D>, M2 TR, A
AT R LT AN AR S B BT AR B T
BONTTZ IR L AT 2T AN B AR A T AP
AT A AT R T LS SR [ 14 ], TEIER
R SUN

HZT A S B TR i A IR B B G 2 AT B
ERFEIE B, BESCR O—H # N—H # =0
S C—H #AG LT i A= sy el . i F
2B BB LA AN TR) A9 21 AN AE TR A% 2R TR i v
AW DN £ VA I R Pk T YO e o= i B
Kl 2 7R, 1 500~4 000 cm™ P ALE Fl N J&/R T H
LLAMETE X E BRI I B B, T 800~ 1 500
em”™ F A FE B 44 AR B0 IX T ROk |
T FIRNBER A E 2 EAEM, T LA 4R it fk



55 46 £47 8 ]

SR P LLAIN R RTE I A DU b7 B 3 61

BYIR TR R 2R T LA R AR T ALAE
TR AT P T3 i B A A SE AT, T A
R b o025 B 0 0 A, OF B T RA
e M ASOE IS B 155 IR A58 S8 R 57t 1
R o IR R A, T Z0AGIE B 228 iz

Tl s ST
Alpm 0.78~2.5 2.5~25 25~300
v/em™ 12500~4000 4000~400 400~33
near—IR mid-IR far-IR
[ [ ¢
visible infrared microwave

B ek
Fig.1 Spectrum ranges of TR'"*

c=c CC==
C=N C

2300 2100 1800 1500 Finger print
Triples [Doubles

| | 2380 | 14601380 | em
4000 3000 o, 2000 nujol

Bl 2 EREMILE TP LD AN K S ek
Fig.2 Absorption of the functional groups in
[12]

z

4000 N—H O—H 3200 2800

mid-IR region

2 HESMEERARERBS T HRINA

JE e [ PR 28 B i 1) B RS BT U, 5 N
RO ph o A 08 BUEAHSE a2 h DR A ot
T YA LSRR 2 254 T IR LAY, AN [ M L =
[F]— 7 iy A [ J2 57 B8 Bl 1 o 2 S ok, IR
N T FEST T A B R AR B E LA 7 R
BRACAT A7 0 BT JEU M AT IR, A
i, 3 © 2 AL 1 58 H M MM BOEAN 7%
Z WA AR METT 15 BE A% 52 B 00 M S5 144 o Al
SR LE T35 A7 2 e B s T i A
B AR, T RENE BN 2 0 0 R4 45
R P ARG , A AL TSR T AW

AT T EMAREITAN R 5T i 2n Aok
T AR DU ELAT 18 43 A 3 B B | ARG A 5 T 5
BRI 53 BT A 1 T D3l 2 S PR B o 15 3
FERS

Li 252 R 20 A0 61 A R 1 48 R vk
VA VST S A RIS R R IR AR
TEEEARAR L, 2T A i A T LS ) v B2 A
IR A E M, Garmarudi 2512 8 57 T 204
SR LT AT AR ) SRR i LR 43 28 ik
FEXFEE T RS 538 SR 2840 B A2 L Fomh A7
BL(SIMCA ) 3 i i 1 or 880 R . S5 R 3R,
SIMCA J&—Ff 3 T 21 AP 15 X I i 4 i 647 ok
PRSP AT SEAL F TR ROR X TR A FF St B
AT R 25  IZOT IR 111 DN IIEEREA
(TR B4y A 1R 22 | VRS R | Il R A3 o
1.41% 96.7% .0.957,

ZICK RS A A MG H AR B 2y —Fh
BAC AL g8 Rk B A 2 BRI e s Y,
Rodrigues %5 fifi F HP 21 A8 635 F AR 52 B T BRUih
R AR 7E I BRE RS X EE T SBC (AR A
ZEME) DS BHEAREIL) F1 PDS (43 Be A4 bn i
k) 3 PRI 78 7 1 AR AN [) 4S5 1] 7 RS A 78 1Y
RO 45 B S, ¥ PDS A& 3% 1 6 iE v T
OPLS (WS FESS M IE A 1052 ) i) RS B fE e 1
AT PLS SRR R RS B, U T R A i A A
R R . Rivera-Barrera 25120 5% i £ /N — 3¢
[ ( PLSR) B ¥k A1 B ot A8 e 21 4 O 1%
(FT-IR) Fe AL 1 TP 534 Bt v S R (B 1Y
Tk FERAERISMET  BRAISHU 0 R AR IE AR
FMAHIE R EL R® S}y 0. 981, K% 1E £ N 638 I IE
¥II7AR R 22 (RMSEC) 24 0. 317 mg KOH/g J5iil
A 5 22 5UR? 0. 996 , 56 1E 45 T I 44 75 AR

R1 PG BORTE b A B b bRadt A b A 1 2241

Tab.1 Application of mid-infrared spectroscopy in rapid analysis of physical and chemical properties of crude oil
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Tab.2 Application of mid-infrared spectroscopy in rapid analysis of physical and chemical properties of gasoline and diesel
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