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Table 1 The extinction property of samples at infrared frequency (1 ~5 pm, 8 ~12 pm)

1 ~5 pm 8 ~12 um
sample mass averaged transparency  extinction coefficient mass averaged transparency  extinction coefficient
/mg /% /m? - g7! /mg /% /m? - g”!

carbon black 5.1 48.80 0.84 0.5 73.27 0.62
graphite 3.7 62.36 0.77 1.1 47.86 0.67
ethyne black 7.3 52.65 0.52 1.3 54.70 0.46
particle coated metal 7.7 44.19 0.64 0.8 63.32 0.57
carborundum 5.4 87.37 0.15 2.6 57.93 0.21
glassy carbonic sphere 2.9 93.91 0.13 1.2 87.63 0.11
FeCl;-GIC 6.5 37.80 0.90 0.6 57.08 0.93
CuCl, -GIC 5.8 32.45 1.16 1.6 19. 60 1.02
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Fig.3 Mass extinction coefficient of samples at infrared

frequency tested by smoke box
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Measurement of Mass Extinction Coefficient of Particles Based
on the Infrared Quantitative Analysis

REN Hui', KANG Fei-yu', CUI Qing-zhong®, SHEN Wan-ci'
(1. Graduate School at Shenzhen, Tsinghua University, Shenzhen 518055, China;
2. National Key Laboratory of Prevention and Control of Explosion Disasters, Beijing Institute of Technology, Betjing 100081, China)

Abstract: The mass extinction coefficient of smoke particles is an intrinsic physical parameter to character shielding property. Infra-
red absorbency of aerosol particles is measured by Fourier transform infrared spectrometer in this article. On basis of quantitative a-
nalysis, a kind of method is proposed to rapidly and accurately measure the attenuation property of particles without smoke box in la-
boratory. Certain mass powder is dispersed in organic solvent,and then suspended solution is scanned by FTIR. According to spec-
trograms , the extinction coefficients of materials are calculated at infrared frequency. Obtained results are accorded with data meas-
ured by smoke box. Consequently, it is proved that above-mentioned experiment method is exactly and reliable. This testing technol-
ogy can be used to quickly choose and identify shielding effects of new aerosol materials. To traditional test method, it is supplemen-
tary and auxiliary.

Key words: pyrotechnics; infrared quantitative analysis; smoke; measure; mass extinction coefficient
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