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The probiem of calculating thermodynamic functions of a high explosive 
is really the problem of evaluating them for the complex assembly of' product 
gases, (for an explosive is no longer an explosive beyond a temperature of about 
500°C1) given by the explosive on exvlosion or detonation. ID view of the fact 
that the product gases have pressures and temperatures of the order of 10" at- 
mos~heres and lo4 OK respectively, an appronriate equation of sate has to be 
used for the calcvlations. In  this paper the following equation of state in the 
virial form, as used by Jonesa, has been employed- 

where V' and N' are tbe volume and number of moles of the product gases ; b, 
and d are the virial coefficients, which are functions of temperature and of gas 
composition. In the present calculations however they have been assumed to 
be constants i.e. independent of temperature and the same for all gases. Their 
values which have been determined by compdrison with experimental data, on 
detonation velocity versvs loading density are2-- 

p being in units of 1000 Kg./cm2. The composition of the products a t  1 5 . 9 ~  
lOZO dyneslcma and 3400 OK, pressure and temperature respectively in the 
detonation wave front ot TNT, has been found out by Jones2, assuming chemi- 
cal and thermal equilibrium. The number of gm. moles of different products 
are- 1 

N~~=0.0035, &o== 0626, NN,=~ .50, Ns20=1. 10- 

Nc~,=0.70, Nco,=2*45, No (Solid carbon-assumed Fgraphite)-3.90. - .  

This gives N'=5.82. The value of N' as also the gas compositicn changes, as 
products expand, till the equilibrium is frozen, and the assembly acquires a 
aonstant composition. But here both N' and gas composition have been taken 
to be constant throughout. -% 

Thermal energy 8 is the sum of two parts Ep and El, Ep being the energy 
of gases if they werg all perfect, and El, the correction due to imperfections a t  
high press=, and at these pressures El is mainly due to the forces to repulsiop 
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betweep the molecufes. Assuming Ep to be a linear function of T, its value 
above that a t  room temperatme, for the detfinntion products" of TNT in K. call 
mole of TNT is given by the expression Ep = 0.0875T-26.25 

E, is given by-El=--(& cp-8 dp3) 1 kale uf the'mixture, so that 
E=0.0875 T-26.25-5.82 112 op2 + dp3) 

By irtegrating the equation 

with the help of the equatibn of state, the total heat HTP in K.c als. at  any tern- 
perature and pressure, above T=300°K, p = l  atmosphere, is given by the ex- 
pression 
H~~=(Ep-+5.82RT)+5.82(bp+$ cp2+$dp3)-3.492 

In a similar way the eq~iatior 

1 

gives an integration, the value of'tbe antropy, above that at  room conditions, in 
K. cals./degree/mole of TNT. 

8pP=-RNr  leg p+0.0991 log T--0.5865 
Other functions are simple well known combinations of these-the ' work 

function F==(E-TS) and Gib1)s free energy G=(H-TS). 
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