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ABSTRACT

The thermal decomposition characteristics of boron-potassium nitrate (BKNO;) were investigated by
non-isothermal thermal gravimetric analysis (TGA). Two steps of mass loss were observed in the
temperature range between room temperature and 600 C. Kinetic parameters of the thermal
decompositions were evaluated from the measured TGA curves using the AKTS Thermokinetics

Software. For the first step of mass loss (220-360 TC) corresponding to the thermal decomposition
process of the binder (Laminac/Lupersol), the activation energy is in the range of approximately 120270
KkJ/mol when evaluated by Friedman's iso-conversional method, while the value of activation energy

varies in the range of approximately 150400 kJ/mol during the second step process (360-550 ).
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A : pre-exponential factor
BKNO3 : boron-potassium nitrate
fla) : reaction rate
DsC : differential scanning calorimetry
E : activation energy
R : gas constant
SEM : scanning electron microscope
T : temperature
T, : maximum peak temperature
t : time
TGA : thermal gravimetric analysis
ZPP : zirconium-potassium perchlorate
a : reaction progress
0} : heating rate
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Table 1. BKNO; Formulation reported in MIL-P-
46994B[3]
Weight | Particl
Materials eolg aTEC | Remark
% size
Potz';lssmm 70.7+2.0 15 um )
Nitrate max.
Boron 23.7+2.0 L5 um amorphous
max.
Laminac/ ..
+ _
Lupersol 5.610.5 liquid
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Fig. 2 TGA diagram of BKNO; (¢= 8°C/min).
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Fig. 3 TGA diagram of binder (Laminac/Lupersol)
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Fig. 4 DSC diagram of binder(Laminac/Lupersol)
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Fig. 5 Reaction progress (a) and rate (do/dt) for the

decomposition of BKNOs between 220°C and
360C.
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Fig. 6 Activation energy (E) and In(Ala) - f(a) as
a functon of reaction progress (a)
between 220C and 360C.
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Fig. 7 Plot of In(d) and 1000/T, for BKNO;
decomposition (220°C to 3607C).
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Fig. 8 Comparison of simulated reaction progress
(@) with experimental data for BKNOs
between 220°C and 360C (¢= 8°C/min ).
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Fig. 10 Activation energy (E) and In(A(a) « f(a)) as
a function of reaction progress (a)
between 360°C and 550C.
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Fig. 11 Plot of In(@) and 1000/T, for BKNOs
decomposition (360C to 550C).
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