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Application of Near Infrared Spectroscopy
in Liquid Propellant Analysis

Wang Juxiang, Shen Gang, Xing Zhina

(Department of Mechanical Engineering, Naval Aeronautical Engineering Institute, Yantai 264001)

Abstract The application of near infrared (NIR) spectroscopy in liquid propellant was studied for
example of analysis of all compositions and character in mixed amines. The calibration models were
determined with partial least square regression. The result predicted by NIR methed was compared with that
by standard method, the repeatability of NIR results was reviewed. The characteristics of NIR in liquid
propellant are summarized and particular advantages of NIR in liquid propellant are pointed out.
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Tab.1 Species and elements of liquid propellant
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Tab.2 Analytical indicatrix and analytical methods of mixed amine
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Fig.1 NIR spectroscopy of mixed amine
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Fig.2 Changes of PRESS obtained by cross validation with factor number
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Fig.3 Correiation curves of trimethylamine and xylidine determined by NIR and ASTM standard test
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Tab.3 Calibration model of all mixed amine indicatrix
Moy oY (SLIprREN Jei X ) (5) etk ER7 R PRESS SEP
/(g + cm”) T S 950~1778 5 0.8250 0.00002 0.0009
IKIM (W% —Fr sy 1040~1700 6 0.9868 0.035 0.034
SO LR (W% T S 918~1700 5 0.9118 2.99 0.316
N (W) % sy 865~1800 6 0.9711 2.01 0.259
“ LM w)% —Wiriar 1010~1840 5 0.8359 0.097 0.060
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Tab.4 Comparison for NIR and standard test
5 W JE (g + cm) KGN (W) % = L)% T (W% “ LWt %
©, ke ccp- - ki ccp- . bt CCD- . bt CCD- . bt CCD- -
7 NR © g7 NIR © ¥ NR © gk NIR © @ NIR :
1 0.849 0.850 -0.001 0.480 0.478 0.002 49.01 49.30 -0.29 49.39 49.05 0.24 0.41 0.41 0
2 0.853 0.853 0 0.430 0.406 0.024 48.85 48.58 0.27 50.51 50.47 0.04 0.61 0.61 0
3 0.851 0.851 0 0.215 0.204 0.011 49.65 49.39 0.26 49.62 49.62 0 0.55 0.58 -0.03
4 0.854 0.854 0 0.170 0.187 -0.017 4791 48.09 -0.18 51.42 51.39 0.05 0.75 0.79 -0.04
5 0.852 0.850 -0.002 0.551 0.528 0.023 49.13 49.28 -0.15 49.23 49.09 0.14 0.51 0.48 0.03
JFW’FE,}{‘/%‘ESJE 0.001 0.02 0.3 0.5 0.05
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Tab.5 Repeatability test of NIR

B L - — EFa e 55 YA 5
e g+ em™) SREE AKpeo%  SHEE (W% SRR (W% % wt)% i
1 0.853 0 0.406 20.005 4358 011 5047 20.08 0.61 0
2 0.852 -0.001 0.422 0.011 48.65 -0.04 50.53 -0.02 0.64 0.03

3 0.852 -0.001 0411 0 48.83 0.14 50.79 0.24 0.59 -0.02

4 0.853 0 0415 0.004 48.60 -0.09 50.50 -0.05 0.58 -0.03

5 0.853 0 0.409 -0.002 48.77 0.08 50.61 0.06 0.63 0.02

6 0.853 0 0.404 -0.007 48.72 0.03 50.38 0.17 0.58 -0.03
¥ 0.853 0.411 48.69 50.55 0.61
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