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Chlorine-free Red Flare Pyrotechnic Composition with Low Strontium Content and High Purity

LIU Fei-fan, TANG Jing-shuang, WANG Yi-kai, ZHU Chen-guang

(School of Chemistry and Chemical Engineering, Nanjing University of Science and Technology, Nanjing, 210094)

Abstract: To avoid the possibility of forming carcinogenic polychlorinated aromatic compounds of traditional red flare
pyrotechnic composition, and reduce the potential hazards associated with strontium salts, the effect of strontium salts on
lithium salt spectra was investigated, a chlorine-free red flare pyrotechnic composition formulas with different strontium
content was designed, and the properties were tested. The test results show that the formula containing 10% strontium salt

possesses high brightness and high color purity. The formula doesn’t contain chlorine, and adopts StOH and Li as red light

emission source, which is corresponding to the development tendency of green pyrotechnic composition.
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Tab.1 Main reagents in the experiment
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Tab.2 Main experimental instruments
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Tab.3  Formulas of pyrotechnic composition with
different content of Sr(NQO;),

5%y A B C D E F
Li,COs 30 29 28 27 25 20
Sr(NOs) - 1 2 3 5 10
Mg(100 H) 40 40 40 40 40 40
GN 30 30 30 30 30 30
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Tab.4 Sabatini's chlorine-free red composition
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Fig.1 Spectrum of formula A~F
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Fig.2 Spectrum of control formula
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Tab.5 Formula G~1

L% G H I
Li»CO; 30 25 20
Sr(NOs) - 5 10
Mg(100 H) 45 45 45
GN 25 25 30
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Tab.6 Test results of formula G~1

i) DW/nm SP/% Lijed BT/s
po=diiyasl 608.5 88.8 2037.3 5.20
G 602.5 75.4 358.8 4.50

H 606.6 82.6 763.0 4.35

I 608.4 87.6 1592.5 4.10
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Fig.3 Photo of combustion flame
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Tab.7 Thermodynamic calculation product

S TK XLi Xsr XSrOH X510
XTELEC )T 2566 - 0.023906  0.002498  0.000 205
G 2304 0.209 206 - - -

H 2330 0.181390  0.006 525 0.000147  0.000 005
1 2359 0.151 144 0.013586  0.000378  0.000014
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