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Effect of Fuel on the Performance of Pyrotechnic Formulations
Containing CR and CS as Tear Agents

A. Nassaji, H. Fakhraian®, H. Momenian, S. M. Pourmortazavi
Imam Hossein University
(Received: 11/3/2015, Accepted: 3 /9/2016)
Abstract

Aerosolization of tear agents using pyrotechnic formulation containing fuel, oxidant, coolant and binder was investigated.
In this study, various tablets including different amounts of potassium chlorate (as oxidizer), lactose or sucrose (as fuel),
silica and aluminium oxide (as coolant), nitrocellulose, castor oil and ethyl acetate mixture (as binding system) together
with terphtalic acid (as effective agent) were prepared. The optimized formulation was chosen regarding to the various
parameters such as time, temperature, and ignition procedure and then CR was used as tear agent in the optimized
formulation. Gas chromatography (GC) and thermal analysis (TG/DTA) techniques were used to determine the quality of
aerosolization. The results showed that the time of ignition and efficiency of aerosol production by pyrotechnic formulation
containing lactose is higher than using sucrose as fuel. TG thermal analysis showed that mass reduction in the
Sformulations with each of the two types of fuel in temperature range of 125-180 °C was related to evaporation of CR.
Finally, CR aerosolization with the efficiency of 45% and 85% were obtained with sucrose and lactose as fuel, respectively.

Keywords: Pyrotechnic, Aerosolization, Riot Control Agent, Dibenz[B,F][1,4]Oxazepine (CR).
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