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Abstract: A pyrotechnic mixture of potassium perchlorate and potassium hexacyanoferrate (III) was obtained and
studied and the composition of the mixture and the dispersion of its components were determined. The heat of
combustion of this mixture was determined as well as its sensitivity to impact and electric spark. The mixture
exhibits sensitivity to shock and electrical discharge at a level of lead styphnate. Experimental studies of the process
of its ignition by laser radiation of 405 and 450 nm with a duration of 0.5 to 1000 ms were carried out. The
duration of the ignition pulse and the time delay of initiation were determined and the minimum ignition energy
was estimated depending on the radiation intensity in the range from 20 to 1600 W/cm2. A noticeable decrease
in ignition energy was found compared to infrared radiation which is explained by the photochemical exothermic
decomposition of red blood salt.
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Figure Captions

Figure 1 Photographs of the potassium perchlorate (PP) / potassium hexacyanoferrate (III) (PH) mixture on electron microscope

Figure 2 Absorption spectra of PH solutions at various concentrations: 1 — 0.01 g/100 ml No. 1; 2 — 0.01 No. 2; 3 —
0,01 (+ PP) No. 3; 4 — 0.02; 5 — 0.03; and 6 — 0.005 g/100 ml

Figure 3 Graduation line A = 1025.175038C

Figure 4 Differential scanning calorimetry of PH in nitrogen

Figure 5 Differential scanning calorimetry of PP/PH – cellulose triacetate 4% in air

Figure 6 Oscillogram of PP/PH ignition by a 405-nanometer laser pulse when searching for tm: 1 — laser power supply; and
2 — photosensor signal

Figure 7 Dependence tm = f(P/S) for PP/PH for lasers 405 (1) and 450 nm (2)

Figure 8 Enlarged views of laser spots during ignition failure

Table Captions

Table 1 Sensitivity of PP/PH mixture to impact on a K-44-1 pile driver

Table 2 Combustion characteristics for PP/PH mixture

Table 3 Values of Qpsi and E/S for porous PP/PH sample
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