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Research on Feasibility of Rapid Determination of the Moisture Content in
ABC Dry Chemical Using Near Infrared Spectroscopy

XUE Gang, SONG Wen-qi
(Tianjin Fire Research Institute, Ministry of Public Security, Tianjin 300381, China)

Abstract: Usual analytical methods are complex and require rigorous experimental condition. In
order to meet the demand of fire product supervisory department in rapidly detecting the quality
of dry chemical, a rapid and non-destructive method was proposed to determine the moisture
content in ABC dry chemical using near infrared spectroscopy of fiber diffuse reflection. The
calibration models were established for determination of moisture content of ABC dry chemical by
partial least squares and 47 ABC dry chemical sample spectra. Spectral data preprocessing and
Spectral region selection were discussed. Correlation Coefficient of Calibration Set of the model
was 0. 976, root mean square of error cross validation was 0. 037 1, correlation coefficient of
prediction set was 0. 952, and root mean square error of prediction was 0. 021 6 in the predicted
rang of 0.075% ~0. 334 % for moisture content of ABC dry chemical. Using the Chi-square test
method, repeatability standard deviation measurements all belonged to the same overall at a 95%
confidence level. All the relative standard deviations were less than 7. 0%. The near infrared
spectroscopy method is used to test the moisture content of ABC dry chemical is feasible.
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Table 1 Statistics of moisture content of ABC dry chemical

M d val Maximum/ Minimum/ Mean/
easured value

% (% %)
Moisture content 0.334 0.075 0.201
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Fig. 1 Near infrared spectra of all the ABC dry
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Fig. 2 Second derivative + Karl Norris derivative smoothing

filter spectra of all the ABC dry chemical samples
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Table 2 Influence of different NIR spectra range on the
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Fig. 3 Plot of actual value versus calculated value of moisture

content of ABC dry chemical
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Table 3  Statistics results for calibration models of moisture

content of ABC dry chemical

Model name PC R. RMSECV R, RESEP
Moisture
9 0.976 0.0371 0.952 0.021 6
content
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Table 4 The precision test (n=26)
NO. Actual/ Calculated value/( %) Mean/ SLa.ndard RSD/ (%)
%) 1 2 3 4 5 6 (Y%0) deviation/ (%)
03 0.172 0.174 0.181 0.187 0.176 0.168 0.176 0.177 0.004 27 2.41
23 0.208 0.199 0.197 0.201 0.212 0.208 0.206 0.204 0.003 64 1.79
27 0. 283 0.284 0.299 0.283 0.295 0.289 0.279 0. 288 0. 005 40 1. 87
41 0.123 0.125 0.104 0.134 0.131 0.130 0.118 0.124 0.008 64 6.99
47 0.312 0.318 0.297 0.300 0.310 0.310 0.316 0. 309 0.006 64 2.15
54 0.075 0.080 0.076 0.084 0.072 0.086 0.067 0.078 0.003 80 4.91
2013, 42(1) . 69-73.
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