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Table 1 Content distribution table of raw materials
from Qufu and Linyi
N SiO, Al Oy Fe,O; CaO
[ N T

FE A D /% /% /% /%
Max 13.79 3. 44 2.12 43.67
i B Min 11. 37 2.52 1.78 41. 44
Average 12.8 3.02 2.01 42.28
Max 14. 02 3.38 2.21 41. 83
Il I Min 11.57 3.12 2.02 40. 58
Average 13.59 3.25 2.15 41.13
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Fig. 1 Near infrared spectra of raw material samples from Qufu
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Fig. 2 Near infrared spectra of raw material samples from Linyi
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Table 2 Qufu sample partition

B Number Max Min Average
/% /% /% /%
I 5 80 14.01 11.57 13.53
CaO .
ik 4 15 14.02 13. 26 13.71
. Il 25 80 3. 38 3.12 3.25
SiO, .
ik 4 15 3. 34 3. 17 3.26
I Zx 80 2.21 2.02 2. 14
Al O; .
ik 4 15 2. 20 2.09 2.15
I G 80 41. 83 40. 63 41.17
Fe,O; .
ik 4 15 41. 80 40. 58 41. 05
x3 iR R
Table 3 Linyi sample partition
A Number Max Min Average
/% /% /% /%
Ca0 I 5 67 41. 83 40. 58 41. 10
al
ik 4 15 41. 81 41.03 41. 29
. I 25 67 14.02 11.57 13.61
SiO, .
i 4 15 13. 83 11.77 13.49
ES 67 3.38 3.12 3.26
Al Oy . %
ik 4 15 3.32 3.15 3.24
Il 25 67 2.21 2.02 2.15
F(:z()g .
ik 4 15 2.2 2.1 2. 14
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Table 4 Qufu and Linyi raw material near infrared

spectrum global PLS modeling results

Model R’ RMSECV, % RMSEP, %
, WE 0,441 0.317 0. 526
SO, :
I U 0.001 0.50 0.25
0. 402 0.153 0. 165
ALO, R ’
Il U 0. 06 0. 06 0. 06
ME 0.384 0. 049 0. 061
Fez()g .
Il U 0. 05 0. 04 0. 04
ME  0.319 0.305 0.621
Ca0 i
I T 0.03 0. 38 0. 38
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Table 5 Qufu and Linyi cement raw meal near infrared

spectrum local PLS modeling results table

" REIE 4R CAnE S
RE RMSECV Rp RMSEP
) Jhy E2 0.993 0.106 0. 981 0.109
Sl()z N
[ 0.992 0. 105 0. 975 0. 084
i B2 0. 946 0. 052 0. 960 0.053
ALO; )
[ 0. 956 0. 027 0. 745 0.024
iy B2 0. 808 0.032 0. 803 0. 034
FCz()g .
[ivis 0. 758 0.025 0.753 0.023
i 0. 931 0. 213 0.917 0. 185
CaO )
Iifs Yt 0. 896 0.173 0. 707 0.184

Xt il B KR A R Fe, O B 43 & & K DI A5 R RY =
0.803, RMSEP=0. 034, IGyT /KR Fe, O5 BT 45 I
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Research on Detection of Cement Raw Material Content Based on
Near-Infrared Spectroscopy

HUANG Bing' » WANG Xiao-hong’ » JIANG Ping’®
1. Key Laboratory of Building Materials Preparation and Testing Technology, University of Jinan, Jinan 250022, China

2. School of Automation and Electrical Engineering, University of Jinan, Jinan 250022, China

Abstract Near-infrared spectroscopy has been successfully applied to the rapid detection of cement raw meal composition, but
Chinese cement companies use different raw materials when producing cement raw meal. The use of different raw materials for
production has a certain impact on near-infrared spectroscopy modeling. In order to study the difference of near-infrared spectral
modeling of cement raw meal produced in different regions, this paper studies the modeling of cement raw meal produced by
cement production lines in different regions. 95 and 82 samples of cement raw materials from cement production lines in two
different regions were selected respectively, 80 and 67 samples were selected as calibration sets, and 15 samples were selected as
verification sets. Firstly, the samples from the two cement production lines are repeatedly loaded and tested three times, and the
average spectrum is taken as the near-infrared spectrum of the samples. Then the near-infrared spectra of cement raw materials
produced in two different regions are then pretreated by the S-G smoothing method. The partial least squares regression
algorithm is used to establish the detection model, and the comparison shows that there are certain differences in the near-
infrared spectra of cement raw meal in the two regions, and the accuracy of the model established by the same method is quite
different. Using the CARS band selection method, the near-infrared spectra of two kinds of cement raw materials were selected.
The near-infrared spectra bands of SiO,, Al;O;, Fe,O; and CaO samples from production line 1 retained 85, 89, 55 and 67
variables respectively from 3113 variables. The near infrared spectral bands of SiO;, Al;O;, Fe,O; and CaO in the cement raw
meal samples of production line 2 are 51, 55, 55 and 55 variables respectively retained from 3113 variables, and the retained
bands are different. Finally, the near-infrared spectrum detection models of SiO,, Al,O;, Fe,O; and CaO in cement raw
materials in the two regions were established respectively. Through comparison, it is found that the selected wave bands are
different when the raw materials are different, and the prediction effect of the detection model is good. The RMSEP (predicted
root mean square error) of production line I SiO;, Al,O;, Fe, O; and CaO detection models are 0. 109, 0. 053, 0. 034 and 0. 185
respectively, while the RMSEP (predicted root mean square error) of production line [[ SiO,, Al,O;, Fe, O; and CaO detection
models are 0. 084, 0.024, 0.023 and 0. 184 respectively. The results show that when the raw materials of cement raw materials
change or the place of production is different, the cement raw materials cannot be detected only by the modified model, but the
near-infrared spectral modeling needs to be carried out again, and the spectral band selection will also change. Using the band
selection method to select the band of near-infrared spectrum of cement raw meal can improve the model accuracy of the detection

model.
Keywords Near-infrared spectroscopy; Cement raw material; Band selection; Detection model
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