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Catalytic Effect of FeMnQO; Material on Potassium Perchlorate-based Coloured Smoke Producing Agent
TANG Jing-shuang!, ZHU Chen-guang?, WU Hao!
(1. Shaanxi Applied Physics and Chemistry Research Institute, Xi’an, 710061; 2. School of Chemical Engineering,
Nanjing University of Science and Technology, Nanjing, 210094)

Abstract: In order to improve the smoke producing effect of potassium perchlorate-based coloured smoke producing
agent, a perovskite-type material FeMnQO; was adopted as catalytic material and its catalytic effect on potassium
perchlorate-based combustion system was studied. On this basis, dispersed red was chosen as the dye to prepare potassium
perchlorate-based red smoke producing agent, and the changes in the smoke producing performance of the agent before and after
the addition of catalytic material were investigated. The results of thermal analysis show that the addition of FeMnOs advances
the peak exothermic temperature of the reaction in the combustion system by 20.1 °C, advances the temperature as the agent
reaching the maximum reaction rate by 24.7 °C, and increases the maximum weight loss rate by 10.78%min'.The results of
combustion analysis show that the addition of FeMnOs increases the mass burning speed of the combustion system by 1.52
times, the average flame area is increased by 33.64 cm?, and the average flame temperature is increased by 41.4°C. The smoke
producing test results show that the addition of FeMnO; improves the smoke producing performance of the potassium
perchlorate-based coloured smoke producing agents with same formulation.
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Tab.2 Formula of red smoke producing agent
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Fig.7 Flame temperatures curves of combustion components
A and B versus time
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