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Table 1 Prescriptions of HC smoke agent
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ingredient . .
impurity
Zn0O C,Cl, Al Zn
proportion/ % 45.5 46.4 5.4 - 2.7
proportion/ % 22 50 - 28 -
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Fig. 1 Sketch map of 5.58 m’ smoke chamber
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Thermal image of black body without smoke screen
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Table 2 Test results of infrared extinction coefficients of HC smoke

N 3~5 um 8 ~14 pm
smoke agent C/g+m”™° B : -
Mc/m* - g7! rate of increase Mec/m? - g ! rate of increase
HC 0.717 0.2100 - 0.0715 -
HC06 0.940 0.1715 -18.33% 0.1276 78.46%
HC10 0.746 0.2979 41.86% 0.1038 45.17%
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Molecular Recognition of g-Cyclodextrin to TO and
NTO by MALDI-TOF-MS Mass Spectrometry

ZHANG Min'? | SHI Zhen', BAI Ying-juan'
(1. Department of Chemistry, Northwest University, Xi'an 710069, China;
2. Xi'an Modern Chemisiry Research Institute, Xi'an 710065, China)

Abstract: The molecular recognition of 8-cyclodextrin to 3-nitro-1,2 ,4-triazole-5-one (NTO) and 1,2-dihydro-3H-1,2,4-triazole-3-
one (TO) was respectively studied by matrix-assisted laser-desorption/ionization time-of-flight mass spectrometry ( MALDI-TOF-
MS). The effects of different matrixes and concentrations on mass spectra were investigated. The results show that g-cyclodextrin
has strong recognition ability to NTO and TO. While the mole ratio of sinapic acid used as matrix and complex was 100 : 1, the
hydropeaks of the two kinds of complex used as base peak were determined by MALDI-TOF-MS, so that the molecular weights of TO
and NTO were accurately obtained.

Key words: analytical chemistry; B-cyclodextrin; matrix-assisted laser-desorption/ionization-time-of-flight mass spectrometry;

3-nitro-1,2 ,4-triazole-5-one (NTO) ; 1,2-dihydro-3H-1,2,4-triazole-3-one (TO) ; molecular recognition
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New Type of Anti-infrared Smoke Agent

Based upon Halogenated Organic Compound

WANG Xuan-yu, PAN Gong-pei
(1. Department of Chemisiry, Nanjing University of Science & Technology, Nanjing 210094, China
2. The laboratory of Pyrotechnical Technology, Institute of Chemical Defense, Beijing 102205, China)

Abstract: The screening characteristics of conventional HC (thalogenated organic compound ) smoke to visible light and infrared were
analyzed. According to the limitation and principle of HC smoke,a series of prescription of anti-infrared smoke agents were deter-
mined by a lot of experiments,such as replacing zinc with magnesium,replacing zinc oxide with manganese oxide, adding red phos-
phorus and other organic compounds containing rich carbon. In a medium-sized smoke chamber,the anti-infrared characteristics of
the new smokes were tested. The method of evaluation test was elaborated and the typical thermal images of the infrared object
screened by the smoke were given. On the basis of the experiments,two kinds of new and effective anti-infrared smoke agents based
upon HC were selected and the corresponding infrared extinction coefficients and the Fourier transform infrared spectra were listed.
In contrast with conventional HC smoke, the infrared extinction coefficient of the new smoke has a large increase between
41.86 percent and 78.46 percent in' 3 ~5 microns and 8 ~ 14 microns, so that the characteristics of HC smoke were obviously
improved , especially in far infrared band.

Key words: pyrotechnics; smoke; halogenated organic compound; smoke agent; aerosol; extinction coefficient; infrared spectrum



