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Confirmation of Long-term stability on THPP using
thermodynamic and kinetic analysis
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ABSTRACT

When stored for long periods in a powder-based device (PMD), the explosive power in the
device is aged and the explosive power is changed. Thus, The gunpowder used in the PMD
must be chemically and physically stable for both internal and external factors. Since BKNO3 and
THPP are wused as representative gunpowder, thermodynamic and kinetic analyzes were
performed based on these gunpowders. Differential scanning calorimeter (DSC) was used to
analyze the calorific value and reaction rate. As a result, there was no significant change in
caloric value and reaction rate in THPP. In addition, XPS and TEM-EDS analyzes were performed
to confirm the formation of oxide films directly related to aging, and no oxide films were
observed as a result of thermal analysis. In addition, XPS and TEM-EDS analyzes were
performed to confirm the formation of oxide films directly related to aging. As a results, no
oxide films were observed. It can be concluded that THPP is the most famous gunpowder in

terms of long-term stability.
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Fig. 1 DSC profiles of a. BKNO3 and b. THPP.

Table 1 Summary of Relative heat of explosion
(reaction rates) for BKNO3 and THPP
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Fig. 3 Transmission electron microscopy (TEM)
(EDS) profiles and images of BKNO3 and THPP

Table 2 Summary of thickness of oxide shells
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