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A Method for Qualitative Analysis of Pyrotechnic Composition Ingredient Nitrocellulose
PENG Hai-feng, ZHANG Xiao-cheng, ZENG Zhi-zi, WAN Jun, OUYANG Bing-yong

(Jiangxi Fireworks Quality Supervision and Inspection Station, Yichun, 336000)

Abstract: In order to qualitatively analyze the nitrocellulose of pyrotechnic composition, based on the characteristics of
saponification reaction of nitrocellulose to generate nitrite, a qualitative analysis method for determining nitrocellulose by
determining nitrite was proposed, with p-aminobenzenesulfonic acid and a-naphthylamine as color-developing agents. Qualitative
analysis of pure nitrocellulose and common chemical raw materials for fireworks and firecrackers was carried out through
experiments, and the effects of the ratio of color developer components and saponification decomposition temperature on the test
results were studied. The results show that nitrocellulose in the samples are detected and the commonly used chemical raw
materials of fireworks and firecrackers do not interfere with the inspection results; 0.01mg nitrocellulose can be detected, and the
minimum detection concentration (mass fraction) is 0.5%, which can meet the detection requirements of fireworks and
firecrackers industry; When the mass ratio of p-aminobenzenesulfonic acid and a-naphthylamine of color developer is 10:1 and
the saponification decomposition temperature is above 70°C, the color development effect is the best and the detection time is the
shortest.
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Fig.1 Chemical structure of fully nitrated nitrocellulose
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Fig.2 Two possible mechanisms of nitrocellulose
saponification under alkaline conditions
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Tab.1 Qualitative test results of different samples
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Fig.3 Color development effects of the different samples
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Tab.2 Results of the sensitivity experiments
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Fig4 Color rendering results of different proportions
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