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Fig. 1 The 2" derivative spectra of diesel fuels in SW-NIR and LW-NIR range
(a) SW-NIR (b) LWNIR
1 )
850~ 960 nm C&— H Table 1 Absorption bands of different G— H radicles
Aromatics Methyl Methylene
’ ’ Band type P 1 e n
1100~ 1260 nm - 1300~ Fovertone 1680 1695, 1705 1725, 1765
1500 nm 1650~ 1800 nm combination 1420~ 1450 1360, 1435 1395, 1415
3 2 oy ertone 1145 1150, 1190 1210
, — H — H c— H 34 overtone 875 913 934
1 1) Because of the difference of G~ H radicle chemical
’ envionment, the position of absorption band may be little changed.
2.2
221
— H o (
2a), 3 880 nm C—H , 913 nm c- H 934 nm
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Fig. 2 Correation diagram between 2" derivative spectra and cetane number

(a) Within SW N IR range: (b) Within LW-NIR range
(1) 2 devivative of absorbance; (2) Correlation coefficient (R)
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Fig. 3 Correlation diagram between 2" derivative
spectra in SW-NIR range and diesel density
(1) 2! devivativ e of absorbance
(2) Correlation coefficient (R)
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Fig. 5 2" derivative spectra of different
distillation ranges of Sudan crude oil
st 140~ 165C; s2- 165~ 180C; s3— 180~ 200°C;
s4— 200~ 220°C; s5- 220~ 240C; s6- 240~ 260°C;
s7— 260~ 280°C; 8 280~ 300C; s9- 300~ 3207C;
s16- 320- 350°C; s1+ 350~ 370C
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Fig. 4 Correlation diagram between 2™ derivative

spectra in SW-NIR range and refractive index
(1) 2 devivative of absorbance;

(2) Correlation coefficient (R)
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Fig- 6 Correlation curve between actual and
predicted middle boiling point by NIR
R2%= 0.9987
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CORRELATION ANALYSIS STUDY BETWEEN NEAR INFRARED SPECTRA
AND PROPERTIES OF DIESEL FUEL

XU Guang—tong, LU Wan—hen
(Resear dr Institute of Petroleum Processing, Beijing 100083, China)

Abstract The relationships between diesel fuel properties and structural compositions have been
interpreted by correlation analysis on their NIR spectra With respect to the advantages of nearinfrared
spectroscopy technique and the convenience of correlation analysis, the near infrared spectroscopy can be
used as a tool to study relationships between fuel oil products properties and hydrocarbon structural
com positions.
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