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Summary. An attempt is made to explain some experimental facts related to explosives
in terms of the entropy and hence of the free energy of explosives. A discussion is given
on the change with temperature of the sensitivity to impact and on the rate of detonation
of two-phase explosives.

The reference is given now to the work of Urbanski and Sikorska [1]
on the change of sensitivity of TNT to impact with temperature. A pertinent
fact is a noncontinuous trend of the curve with a bend at the melting’
point of the substance (curve I, Fig. 1). Curve [ strikingly resembles that
of the change of free energy (G = H-ST) with temperature and the bend
at the melting point-—curve G [2].
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It is now rationalized that the trend of curve I is due to the increase
of entropy with temperature including a rapid increase with melting.

Another problem crops out from the rate of detonation of the mixtures
which according to my previous work [3] and that of Laffitte and Parisot
[4] deviate from the additivity towards higher values (Fig. 2). It is known
that the entropy of mixtures is higher than that of individual components.
This experimental finding is now rationalized in terms of a relatively high
entropy and lower free energy of two solid phase system.

[ have also found that the rate of detonation of a mixture of equimolar
quantities of mono- and trinitrotoluene is higher than that of dinitroluene
under the same experimental conditions (the same confinement, density and
the charge diameter) [5]. This is shown in Fig. 3.
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In the experiments carried out in [5] and [6] the influence was shown
of adding nonexplosive liquids to solid explosives. The phenomenon is a
complicated function of several factors. This was rationalized as a function of:

(1) the change of “covolume™ « (from the van der Waals equation),

(2) “phlegmatizing” (desentizing) action ¢ of the liquid,

(3) a factor x which was defined as an increase of the rate of detonation
of the two-phase mixed explosives in comparison with additivity.

It is now rationalized that factor x is a function of entropy.

Subsequently the increase of the rate of detonation W should be
presented as:

W= f(a, ¢, S).

Quantitative analysis will be carried out to substantiate the hypothesis
of the role played by entropy in some properties of explosives.
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T. Vpbdaubcku, OO0 IHTPONHH H CBODO/IHONH JHEPrHH B3PLIBYATHIX BelleCTB (NpeaBapHTEIbHOE
cooduenue)

PaGora NpEeACTaBIdgCT MNOIBITKY BBICHCHHUS HEKOTOPBLIX 3KCHEPUMEHTAJIbHBIX SIBJICHMH Kaca-
FOIMXCS B3pPbIBYATBLIX BEUIECTB M3 TOYKHM 3PEHUS SHTPONHUHU H cBoOOAHOM SHEPIUM ITHUX
COC/AMHEHUH. Oﬁcymueuo M3MCHEHHE YYBCTBHTCIBLHOCTH K Yyaapy NOA BJIMSAHUEM TeMmnepa-
TYpbl, @ TaKX¢€ CKOpPOCTh ACTOHQHH.H ﬂByX(bafﬂ'lHX B3PbIBYATBHIX BEIIECTB.
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