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Abstract: To detect rapidly the oil yield of an oil shale on a single point measurement, a detection
method was proposed based on combination of wavelengths by a portable near infrared spectroscopy.
By taking the kaolin mixed with oil simulating samples as the research object, how to select the com-
bination of wavelengths by near infrared spectroscopy was performed. With proposed method, the full
spectral reflectivity data were firstly acquired by the developed portable spectrometer. Then the pre-
liminary selection for the combination of wavelengths was implemented by differential multiplicative
scatter correction method and correlation coefficient method, and the optimum combination of wave-
lengths was determined by combination generation method and leave one cross validation Multiple Lin-
ear Regression (MLR). Finally, the data for the optimum combination of wavelengths were verified
by MLR modeling. The results show that the optimum combination of wavelengths is 1 644,1 720,
2 210 and 2 260 nm, and the determination coefficients for calibration set (R?), prediction set (RZ) of
30 modeling samples and validation (R%) of 11 validation samples are 0. 995 4,0. 997 7 and 0. 990 1,
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respectively. The method provides a basis for design of a rapid detecting spectrometer in oil yields of

oil shapes.

Key words: near-infrared spectroscopy;oil shale;oil yield;combination of wavelengths; leave one cross

validation; multiple linear regression
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Fig. 1 Full reflectance spectra of samples
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Fig. 2 Oil yield of samples
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Fig. 3 Full reflectance spectra after multiple scatter correction
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Fig. 4 Full reflectance spectra after first derivative
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Tab.1 Evaluation parameters of model corresponding to wavelength numbers

A8 K /nm SEV.  Ril.  SECV
1 2 290 0.0127 0.946 9 0.018 7
2 1734 2210 0.0111 0.9592 0.0115
3 1644 1720 2 210 0.0080 0.979 1 0.008 6
4 1644 1720 1866" 2210 0.006 9 0.984 4 0.007 2
5 1644 1720 1866 2210 2260° 0.006 2 0.987 3 0.006 6
6 1644 1720 1866 2210 2260° 2338 0.006 2 0.987 3 0.006 4
7 1 644 1720 1866" 2210 2 260" 2 290 2 338 0.006 1 0.987 7 0.006 3
8 1548 1644 1720 1866 2210 2260 2290 2 338 0.006 2 0.987 5 0.006 2
9 1576 1584 1688 1720 1866° 2210 2 260 2290 2432° 0.0059 0.9885 0.006 1

TE AR A RS I O O R B
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Tab. 2 Optimum wavelength points of the first seven groups in four wavelength point combination

Ak P /nm SEP RY
1 1644 1720 1866" 2210 0.006 9 0.984 4
2 1644 1724 1866" 2210 0.007 0 0.984 1
3 1644 1720 2210 2260" 0.007 1 0.9835
4 1644 1734 1866 " 2210 0.007 1 0.983 4
5 1644 1724 2210 2260" 0.007 4 0.9820
6 1608 1720 1866" 2210 0.007 6 0.981 2
7 1644 1756 1866 " 2210 0.007 6 0.981 0

T AR 5 A I O AR AR OC R B
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Fig. 6 Partial point reflectance spectra of samples
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Fig. 7 Relationship between oil yield and reflectance
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