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Table 1 Content range of main components in sample set %

component content range product range
TNT 35.6-46.8 40.8+2.0
RDX 50.8-59.9 55.0+2.0
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Table 2 The effect of scanning times on models

scanning times R? RMSEP / %
32 0.9395 0.427
64 0.9667 0.461
96 0.9689 0.469
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Fig.1 NIR spectra of 296 modified Composition B samples
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Fig.2 NIR spectra of TNT, RDX and modified Composition

B samples
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Table 3 Optimization parameters of RDX model
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preprocessing quantitative range main ) main factor comprehensive
model 2 RMSECV / % RMSEP / % .
method /cm™! factor number graph  evaluation
1 1st D 9338.3-4597.8 9 0.9247 0.555 0.606 very good
2 1st D+ SNV 7502.2-5446.4 8 0.9363 0.523 0.610 good
3 SNV 7502.2-5446.4 8 0.9357 0.526 0.600 very good
4 1st D 9338.3-7490.7
8 0.9272 0.547 0.565 very good
6102.1-5446.4
5 Min & max N 7502.2-5446.4 8 0.9415 0.501 0.555 very good best
6 1st D+ SNV 9338.3-4597.8 7 0.9256 0.553 0.624 very good
7 1st D 9338.3-4597.8 9 0.9374 0.510 0.574 very good better
8 1st D +SNV 7502.2-5446.4 7 0.9494 0.466 0.639 good
9 1st D +SNV 7502.2-5446.4 9 0.9031 0.642 0.641 poor
10 1st D 9338.3-7490.7
9 0.8995 0.653 0.572 very good better
6102.1-5446.4
11 SNV 7502.2-5446.4 9 0.9065 0.630 0.653 very good
12 Min & max N 7502.2-5446.4 9 0.8997 0.652 0.576 very good better
13 1st D +SNV 9338.3-5446.4 10 0.8473 0.798 0.604 very good
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Fig. 3

values of the RDX model and their reference values

Relationship between the predicted cross validation
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Fig.4 Relationship between RMSECV and the main factors
of the RDX model
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Table 4 Determination values by near infrared method and their reference values %

RDX

TNT

serial number

determination value reference value

difference value

determination value reference value difference value

1 56.05 55.94 -0.11 39.84 40.17 0.33
2 55.51 55.30 —-0.21 40.30 40.51 0.21
3 55.22 55.72 0.50 40.71 40.30 -0.41
4 55.83 56.08 0.25 40.10 40.07 -0.03
5 55.39 55.87 0.48 40.45 40.18 -0.27
6 54.80 54.99 0.19 41.09 41.16 0.07
7 55.42 55.54 0.12 40.32 40.66 0.34
8 54.59 54.91 0.31 41.14 41.16 0.02
9 54.91 54.88 -0.03 40.82 41.07 0.25
10 55.23 54.78 -0.45 40.78 40.86 0.08
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Detection Method of the Main Components in Modified Composition B by Near Infrared Spectroscopy

WEN Xiao-yan', SU Peng-fei', PAN Qing', DONG Xiao-hu', YANG Jian-ming'*
(1. Xi"an Modern Chemistry Research Institute, Xi'an 710065, China; 2. State Key Laboratory of Fluorine & Nitrogen Chemicals, Xi'an 710065, China)

Abstract: A rapid component detection method of modified Composition B was studied by near infrared spectrum technology.
The quantitative models of main components TNT and RDX were established by partial least squares(PLS)method. Results show
that the coefficients of determination of cross-validation (R*) of established models are 0.9611, 0.9415, respectively. The root
mean square errors of cross-validation (RMSECV) are 0.478%, 0.501%, respectively, and the root mean square errors of predic-
tion (RMSEP) of external-validation are 555%, 521%, respectively, showing that the established quantitative model has high ac-
curacy and precision. The calculated results of t-test performed by determined values of near infrared method and reference val-
ues of the standard analysis method are t,,=1.03, ,;=0.72, respectively. Their t values are smaller than the critical value
t,=2.26 (a,=0.05), revealing that there is no significant difference between the near infrared spectroscopy and the standard anal-
ysis method.

Key words: modified Composition B;partial least squares(PLS) ;near infrared spectroscopy; t-test; TNT;RDX
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