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Table 1 Effects of sample amounts on eigenvalue of mathematic models
Number of Sample RMSEE RMSEP R R Rank
Calibration Validation
1 10 0.0207 0.014 0 91.66 87.11 2
13 8 0.018 § 0.0114 94,61 89.03 2
15 ] 0.0115 0.010 5 94.25 98.71 6
i6 5 0.0181 0.006 72 98.43 88.91 4
17 4 0.012 4 0.004 1 99.33 94.85 5
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Fig.2 Plot of methanol true value »s
estimated value via Test Sel Validation

Fig.1 Plot of methanol true value ss estimated

value via Cross Validation
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Table 2 Result of predicting content of methanol with Test Set Validation

@{ methanol )/ %

Methanol true value estimated value Value of emor/ % Spec Res
3* 0,086 0.101 5§ 26.8 0.001 13
7 0.064 0.065 22 1.91 0.0015
1z* 0.200 0.1997 0.141 0.002 16
14 0.056 0.051 03 8. 88 0.001 67
18% 0.168 - 0.165 6 1.44 0.001 49
21* 0. 136 0.1321 2.88 0.000 925
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Table 3 Result of predicting content of methano! with cross Validation
@( methanol ) /%

Methanol e value estimated value Value of ermor% Spec Res
1 0.04 0.040 67 1.68 0.14
2* 0.05 0.063 61 6.02 0.063 4
3* 0.08 0.105 3 31.6 0.056 6
4* 0.12 0.120 5 0.4 0,090 5
5t 0.14 0.1396 0.256 0.064 8
6* 0.18 0.1823 1.28 0.147
7* 0,064 0.064 16 0.25 0,083 9
B* 0.148 0.1285 13.2 : 0.076 1
o* 0.152 0.149 6 1.61 0.031 3
10* 0.09 0.07293 19.0 0.232

- n* 0.1 0.105 8 5.8 0.207
12* 0.2 0.2118 5.9 0.109
13* 0.24 0.216 4 9.83 0.157
14* 0.056 0.055 82 0.327 0.17%
15* 0.072 0.07219 0.269 0.068
16* 0.112 0.109 3 2.38 0.066 5
17 0.16 0.1529 4,41 0.057 4
18" 0. 168 0.1732 3.10 0.0659
19* 0.172 0.181 6 5.58 0.056 6
20* 0.088 0.090 92 3.1 0.176
21° 0.136 0.134 2 1.33 0.0979
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Content of Methanol in Solution Measured
via Near-infrared Spectra

WU Wei-Hong®*, WANG Hai-Shui®*
{ ®Key Laboratory of Rare Earth Chemistry and Physics ,Changchun Institute of Applied Chemistry,
Chinese Academy of Sciences, Changchun 130022 ;
*Graduare School of the Chinese Academy of Sciences , Beijing)

Abstract Near — infrared spectra of ethanol solutions were obtained and the mathematic models for quantita-

tive analysis of trace methanol in solution were set up. The mathematic models established by test set-valida-

tion and by cross-validation were compared, and the effect of the change of the numbers of samples used in

calibration model and validation model of test set-validation on the mathematic models was evaluated. It was

found that the predicted results of the mathematic model are good when the number of samples is 15 in calibra-

tion model and that in validaiion mode! is 6(the total is 21}. In that case, the value of the oot mean square

error of the estimation of calibration and the root mean square error of prediction of validation ( RMSEE and
RMSEP, respectively) are very small(0.011 5 and 0. 010 5 respectively) and almost the same. Our results

indicate that near infrared spectroscopy can be used to analyze the content of methanol in ethanol solution very

well.
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