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Detection of coal volatile matter by near-infrared spectroscopy
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Abstract : Near infrared spectroscopy is a new on-line analysis technology, which is fit for the detection of organic
substance, such as volatile matter of coal. In this paper, 139 coal samples were chosen to acquire diffuse reflectance
near-infrared spectra. Then the spectra were correlated to volatile matter of coal with partial least squares. At the
same time, different spectral band selecting and pre-treatment methods were used to optimize regression model. At
last, the regression model was built for fat coal, and the model result was significantly improved. It shows that regres-
sion model of homogeneous set can improve the prediction ability.
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Tab. 1  volatile matter parameters of coal
JEHE FpL B ORI M 1/3 R4 LTRHERE
BEREN %R 31 33 25 33 4 12 139
Y{E/ % 25.55 26.76 15.00 14.29 34. 14 26.76 19.78
/IMAE/ % 22.77 25. 68 14.29 12.22 33.80 25.58 12.22
e KAE/ % 28.55 27.45 16. 00 17. 63 34.43 27.45 34.43
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Tab. 2 model results of different spectral

ranges and MSC pre-treatment

Ik RMSECV/ % RMSEP/ %
- 1.48 1.05
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Tab. 3 model results of Savitzky-Golay smoothing
and Savitzky-Golay derivative
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Fig. 4 prediction effect of volatile matter

3.3 pARBKEZR

RS E R RET, AS[F R p R 25 L, JBE 5T
JEAR RGPS BRI AR 2 O X S
STERI 2R WA MR A 45 2R, T — R A 19
AL BT TCIEAT ST BRI LE PR . PR %
JEMFAS AR RS B AR 73 AL, AR RS A I
FEI AL A PR BT, A BRI A T4

ARRFEE AL 6 MOERE, I3k 1 Pros . £RIK
IR A o3 (8 b o 22 /0N, 8 S Y TR/, OB
/3 SERIRERIREAR B UKD o 255 5 1845 K 1 1973
A B AR A AN, e HTE AT 70 SR BR R

PEAT [ ASE I [ A4 LR 70 o 4 A 1
B LI 6 A REAAE S BT A, 25 A AL IE
o EELRINE 4 PR

k4 EEEPREER

Tab. 4  regression model results of fat coal
ik RMSECV/% RMSEP/%
- 1.23 1. 40
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7406 ~4166 cm ™ -
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