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STUDY ON MIDDLE INFRARED SPECTRUM AND EXTINCTION
PERFORMANCE OF RED PHOSPHORUS SMOKE

WANG Xuan-Yu'?, PAN Gong-Pei’
(1. School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China;
2. Laboratory of Pyrotechnical Technology, Institute of Chemical Defense, Beijing 102205, China)

Abstract:ﬁ'l‘he infrared spectrum and the granularity distribution of red phosphorus smoke were measured in a middle-size
smoke chamber. The mass extinction coefficients of the smoke to middle infrared and 10. 6um laser emission were measured
too. The absorption, scattering and extinction efficiency factors of the smoke to middle infrared were calculated according to
Mie scattering theory. According to the experimental results, the average mass extinction coefficient of the smoke to infrared
between 8.2um and 11.0pm is 0.424m’/g and to 1. OW 10. 6pum laser emission is 0. 396m’/g under a middle humidity.
* The particle diameters are about 0. Sum to 3um between 10 and 30 minutes after forming the smoke. The extinction effect
of the smoke partide with a small diameter is dependent upon the absorption in middle infrared. The scattering function be-

comes stronger and the extinction effect obviously increases with the diameter increment.
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Fig. 1 Structure of red phosphorus( RP) molecules
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Table 1 The granularity distribution of particles of RP
smoke at different time after forming the

smoke
Time/min D,/ pm Dsy/ pm Dyy/ pm D/ pum
10 1.75 3.57 5.94 2.98
20 1.21 1.75 2.42 1.66
30 0.41 0.56 0.75 0.54
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Fig.2 The Infrared spectrum of RP smoke
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Table 2 The mass extinction coefficients of RP smoke to
middle infrared _
© Mpm 7.4 82 9.0 9.8 10.2 106 11.0 1.4 12.2 13.0 13.8
T/%  23.0210.47 7.67 7.45 9.28 7.91 10.68 17.44 21.40 24.88 17.19
M./m? - g7 0.257 0.394 0.449 0.454 0.415 0.443 0.391 0.305 0.269 0. 243 0. 308
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Table 3 The mass extinction coefficient of RP smoke to
10. 6 um laser emission
Relative humidity/ % 40 65 80
M./m? g 0.298 0.396 0.453
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Fig.3 The efficiency factor curves with D =0. 54pm
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Fig.4 The efficiency factor curves with D = 1. 66 um
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Fig.6 The extinction curves with different diameters
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