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Quick Measurement of Water Content of Dehydrated NC during
the Manufacture of Single Base Propellant
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[ABSTRACT] Water content of dehydrated nitrocellulose (NC) has a great influence on the molding process of single
base propellant. Near infrared diffuse reflectance ( NIR) analysis was used in the online detection of water content of single
base propellant after driving water. Spectral region 5 015.6-5224.8 ¢cm ™" and 6 525.9-7 008. 7cm ™' were selected to con-
struct the model by analyzing the spectra of pure water NC, alcohol and single base propellant samples. The pretreatment
method of SNV + 1st derivative + smooth was chosen by comparing different spectral preprocessing methods. Partial
Least- Squares ( PLS) method was applied to set up linear mathematical model of water content, predict the predictive sets
and verify the model. Results indicate that R* of calibration set and prediction set are 0.995 4 and 0. 994 4 respectively.
RMSEP is 0.0390. What’s more, the average analytical error is 0. 997% and the time for detection is less than 20 s. It can
meet the needs of the continuous automatic production for single base propellant.
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Fig. 1 Device for spectra collection of samples
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Fig.3 NIR spectra for water, NC, ethonal and one sample

OKMREEA & NC K RISl 3 AN 4, %
HENT KA RE R A ATTEE S bR NC RN 2 B Y+
oo K3 J,NC7ES5 240 .6 000 cm ™" F17 020 em ™!
WA 3 A FERRAE R, 53 4ME 4 150 ~5 050
em ' X IR AETE— R B K AE S 020 ~
5500 em ™' iX — % AEAE — AR, BT AE
5240 cm ™' b NC ) 5RAE W 0, B 7E S 015.6 ~
5224.8 cm ™' AbEAE AT LIGIER NC A9 R, X
— XA OB R AR TR AR K FE 5
620 cm "' 8 310 em ~'AbFHEA —ANTE Y HLEES Y
HASAM, (HZ 5] NC FI LB TRk, AR
FAEAIX B, 6 500 ~7 200 cm ' Ab g A Xt
IOF )2 K 3 FR) R R RS2 6 R A 406 31 50 %) 2H 550
W, NC 7E 7 020 em ™" 776 — /™ 5 R 437 AE W i 0
T NC ZEFEAS T 5 9 LB AR K, 35 B T #E X —
XK RFIE AR B8 NC Wi 7 5 | d e pey 22 51
BRIX o3 1 T, WE &I, FEATE 6 525.9 ~
7 008.7 em ™ IX — X IR AFFE— IS0 | TR
NC I 2, B4 AF G A 52 I SRR DX sl %o 7K AR A6 g 2
SAEE A

R, 7485 015.6 ~5 224.8 em "' F16 525.9 ~
7 008.7 em ™K PN X IEE ST K A Y SRR R A
A,

2.2 RKIREEMTLLET E
TE A Z H X OGS AT AL 3], 7T LAA R 4
LIS N RE T) . TRALBRIA AT DL g 2L
R AR S, DR AT AU B AT PRI 2150 it
BRRL 5 F 8, P v i 2T AN (R AR . I
LT AN G AL BT A i R 2 T RGE
(MSC) FRfEIEBALHALIE(SNV) 5 SNV 26
W HIBDLIE BAE vk RBOETE R TH BR AL AN
HAb T 50 T4, % WA — B 3 80m — ) &
BT SRR T M LU I R RS &
T8 2 05 AT DA RO s G iE e S RS TR DG
TETRAL H T A AR OPUS 7. 0 Bk, A s b
TEAS [ PHUAL BE 5 10 S 45 B A T AR ) 52 B 36 i
P75 MR 22 (RMSECV ) 1 I 4 75 AR 1% 22 ( RM-
SEP) R, W€ SR AERD GG WAL BT vk . £ 1 45
R R SNV | —Bir S HOR-F- 18 19 J5 vk 4 B X R
A HEAT AL B, 75 3 B RMSECV Al RMSEP )
{EfR/N, PEMPERE R . 151 4 D9 Ak BRSBTS
A1 REEBRLEG EAKoreE
AR AP AR 89 7 v
Tab. 1 Influence of different spectra pretreatments

on performance of water content models
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Fig.4 Spectra with SNV, first derivative

and smoothing pretreatment
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Fig.5 Relationship between RMSECV and

main factor numbers in the model
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Fig.6  Regression diagram of water content model
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