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ABSTRACT

The thermal decomposition characteristics of the ZPP(Zirconium/Potassium perchlorate), widely used
as a primary charge of initiators, were investigated by differential scanning calorimetry(DSC). The DSC
results with different heating rates were elaborated with AKTS-Thermokinetics software for the
determination of the kinetic parameters of the thermal decomposition of ZPP. There was good
agreement between the experimental and the simulation curves, based on the determined kinetic
parameters, which indicates the validity of the kinetic description of the thermal decomposition process
of ZPP.
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P : pressure T (@7t Eq. 22 ALE F e AR
E  : activation energy & adll Wt dAT A E 3 ddEY FHE
E, : activation energy at a Zte Aow ALgH F AN vgstu B
Q  : accumulate heat A HHEEAS zZte dukEd Afdde ool
R : gas constant wE H$ELT, doMdtE Friedmaned SZ3H
T  : temperature (isoconversional method)(Eq. 3)& Ab&3ste] 3|
T, : temperature at a A3t o 3HT}[7,8].

t : time

ta : time at a dov Elo 1

a : reaction progress IH(E) In(A(a)f(a)) = 5?) T(t) )
@ : heating rate

AH,v, : total heat of reaction
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Fig. 1 Schematic diagram of experimental procedure.
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Fig. 2 Contour plot of temperature(T) for ZPP
compositions, P=1000 psia,(graphite=1%).
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Fig. 3 Heat flow curve of ZPP by DSC at ¢ = 8 C/min.
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ig. 4 Reaction progress(a) and rate(da/dt) for the

decomposition of ZPP.
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Fig. 6 Activation energy(E) and In(A - f(a)) as a
function of reaction progress(a).
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Table 1. Reaction mechanisms of KCIO4/Mg suggested
by Kang et al[14].

2 Mg + Oy(air) — 2 MgO
KClO; + xMg — KCl + xMgO + (2-x/2)O,
KCIO, — KCIO; + 1/2 O
KCIO; — KCl +3/2 O,
2 Mg + Oy(KCIO4) — 2 MgO
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Fig. 7 Peak separation of overlapping peaks in the
thermal decomposition of ZPP at ¢ = 8'C/min.
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