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Study on Rapid Determination of Dry Basis Perch Calorific
Value of Coal Based on Monochromatic Wavelength
Dispersive X-ray Fluorescence Spectroscopy

WANG Hai-Xian' SU Ming-Yue' YANG Li-Fei' TENG Fei* YAN Jing'

Abstract In this paper, monochromatic wavelength dispersive X-ray fluorescence spectroscopy (MWD XRF) was used to
determine the calorific value of coal, coping with the insufficient detection limit of metal oxides by conventional X-ray fluorescence
spectroscopy. Multiple linear regression analysis was used to establish a calorific calculation model to solve the problem of matrix
interference and quantification of coal. Combined with the characteristics of X-ray fluorescence spectroscopy of being non-destructive
and easy-to-operate, the rapid quantitative detection of calorific capacity of coal was completed. This study satisfies the needs of rapid
detection of calorific value of coal, and provides a rapid calorific detection method for all links and processes from coal production,
circulation to customs clearance.
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Fig.1 Spectra and elemental peaks
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Table 2 Student’s ¢ test data of predicted and true calorific values

of all samples

ZHUIER BHUE

st (n) 20

Bt 2 (E M () -0.08368

BlibriE 2 (S,) 0.64004

Lgirm 0.56992

t95%,n—] 2.09
e \J[
Gtk S,/ \/;

LEIREH], R Loty < L95%n-1)> CIESIN % Ya
PR T AAAS R A 25 R ST I E S5 R TE

K1 WIFEHEMC. S. OSEMXEIERBEIREE

Table 1 Test data and relative deviations of C, S, O contents in verification set samples

R 5 Gy (%) Sii (%) Oy (%) Oy (MJ/kg) 0. (MJ/kg) AN 22 (%)
1# 69.03 0.17 24.72 29.29 29.16 0.45
2# 62.57 0.19 30.11 27.17 26.58 2.22
3# 64.72 0.17 2791 27.61 26.68 3.49
4# 69.13 0.20 23.65 28.64 28.56 0.28
S# 74.99 0.15 19.22 30.89 30.78 0.36
O 72.14 0.15 22.19 30.36 30.49 -0.43
TH# 62.78 0.45 27.57 25.47 24.77 2.83
8# 65.44 0.61 24.67 25.78 24.61 4.75
o# 61.18 0.17 29.81 25.753 27.22 -5.39
10# 60.68 0.17 30.20 25.57 26.69 —4.20
11# 87.24 0.21 6.13 32.92 32.04 2.75
12# 51.45 1.38 36.19 20.60 20.78 —-0.87
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