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Table1 Chromaticity coordinates of different colored light
emitters

radiator X y radiator X y

Sr 0.141 0.033 CuO 0.315 0.187
SrO 0.593 0.406 CuOH 0.290 0.666
SrOH 0.679 0.321 CuH 0.167 0.009
SrCl 0.720 0.280 CuCl 0.156 0.073
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Fig.1 Diagram of wavelength calculation of complementary

colors
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Table 2 Types and contents of colored light emitters

No. Meen/My e types and contents of colored light emitters No. Myen/My e types and contents of colored light emitters
Sr 0.000 CuO 0.047 Sr 0.008 CuO 0.094

a 420/380 SrO 0.001 CuOH 0.116 d 480/320 SrO 0.014 CuOH 0.142
SrOH 0.006 CuH 0.830 SrOH 0.080 CuH 0.661
Sr 0.001 CuO 0.053 Sr 0.016 CuO 0.098

b 440/360 SrO 0.001 CuOH 0.128 e 490/310 SrO 0.032 CuOH 0.130
SrOH 0.007 CuH 0.811 SrOH 0.160 CuH 0.564
Sr 0.001 CuO 0.065 Sr 0.024 CuO 0.100

¢ 460/340 SrO 0.001 CuOH 0.140 f 500/300 SrO 0.051 CuOH 0.118
SrOH 0.007 CuH 0.786 SrOH 0.230 CuH 0.477

K3 AR KRS BT AR

Table 3 Calculation results of performance parameters of different pyrotechnics

No. formula mass ratio oxyg_en balance chromaticity coordinates light color virtual dominant COl?r

/g-g”" wavelength/nm purity

a 420/380/120/80 -0.13 (0.1917,0.0958) bluish violet 462 0.23

b 440/360/120/80 -0.12 (0.1946,0.1051) bluish violet 462 0.20

C 460/340/120/80 -0.11 (0.1978,0.1152) bluish violet 462 0.24

d 480/320/120/80 -0.11 (0.2449,0.1497) purple 446 0.40

e 490/310/120/80 -0.10 (0.2926,0.1749) reddish purple 562 0.41

f 500/300/120/80 -0.10 (0.3357,0.1969) reddish purple 561 0.53
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No. formula ratio chromaticity coordinates light color virtual dominant wavelength/nm color purity
a 42/38/12/8 (0.2057,0.1105) bluish violet 453 0.21
b 44/36/12/8 (0.2094,0.1176) bluish violet 450 0.18
C 46/34/12/8 (0.1980,0.1005) bluish violet 454 0.24
d 48/32/12/8 (0.2425,0.1588) purple 439 0.44
e 49/31/12/8 (0.2987,0.1947) reddish purple 564 0.43
f 50/30/12/8 (0.3335,0.2023) reddish purple 564 0.50
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Formulation Design of Purple-Light-Emitting Pyrotechnic Compositions with Multi Flame Colorants

BA Shu-hong, LIU Qi, XU Bo-ming, YANG Yu-long
(School of Equipment Engineering , Shenyang Ligong University , Shenyang 110159, China)

Abstract: The pyrotechnic formulation, that emitting purple light by using the synergetic effect of multi flame colorants, was de-
signed and optimized theoretically. Based on the principle of additive color mixing, one purple-light-emitting pyrotechnic formu-
lation containing flame colorants that generating red and blue colors was proposed. The types and contents of different colored
light emitters were determined by REAL program. The color coordinates, wavelengths, color purities and chromaticity diagrams
of different formulations were calculated by MATLAB program, and then the optimized pyrotechnic composition with purple
light was determined. The theoretical results showed that the optimal formulation of purple-light-emitting pyrotechnics was
Sr(NO,),/2CuCO,-Cu(OH),/Al/CH, O, , with the ratio of 48/32/12/8. The oxygen balance of the formulation was =0.11 g-g”'
and the colored light emitters were Sr, SrO, StOH, CuO, CuOH, and CuH, respectively. The purple chromaticity coordinate
point was (0.2449,0.1497). The virtual dominant wavelength of purple light was 446 nm, and the color purity was 0.40. The ex-
perimental measurements of the above formulation showed that the chromaticity coordinate point was (0.2425,0.1588), the vir-
tual dominant wavelength of purple light was 439 nm, and the color purity was 0.44. The purple light was actually produced by
the mixing of red light (766 nm) and blue light (418 nm), with good purple effect. The simulation results are in good agreement
with the experimental results. This design method can provide a theoretical basis for the formulation optimization of other
colored-light-emitting pyrotechnic compositions with multi flame colorants and the study of related problems.

Key words: purple-light-emitting pyrotechnics;multi flame colorants;theoretical design;formulation optimization
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