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DIFFERENTIALS
The total differential of a function f of several variables is the 
sum of all partial differentials [1]. In the absence of chemical
changes, all state thermodynamic parameters are total 
differentials and depend on two variables (Table 1).

[1] M. Hazewinkel, Encyclopaedia of Mathematics: An Updated and Annotated 
Translation of the Soviet "Mathematical Encyclopaedia." Dordrecht, 
Netherlands: Reidel, 1988, p. 228.

Table 1. Differentials of thermodynamic parameters

E = internal energy; S = entropy; V = volume; n = number of particles
in the absence of chemical changesdE = T·dS - p·dV
provided that no chemical changesdni = 0 for each i
in the presence of chemical changesdE = T·dS - p·dV + Σi·μi·dni
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OBJECTIVES

Identifying the heat from reversible process dQrev = T·dS
and mechanical work in the form of that from quasi-static 
processes dwcvs = -p·dV, these two thermodynamic 
quantities (dQ and dw) became total differentials. The 
condensed collection of the Bridgman’s thermodynamic 
equations [2] was used as starting point in this study. A 
series of codification schemas were developed and 
implemented in order to obtain all first order partial 
derivatives [3] (Table 2).

[2] P.W. Bridgman, A complete collection of thermodynamic formulas, Phys. Rev. 
3, 1914, 273-281.

[3] L. Jäntschi, General Chemistry Course, AcademicDirect Publishing House, 
2013.
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BRIDGMAN’S THERMODYNAMIC EQUATIONS

Table 2. Gradients after pressure (p), volume (V) and 
temperature (T) of an unknown function (f)
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3fpV = fTV·TpVfVp = fVT + fTV·TVppTV
1fTV = fpV·pTVfVT = fVp + fpV·pVTTpV
4fpT = fVT·VpTfTp = fTV + fVT·VTppVT
2fVT = fpT·pVTfTV = fTp + fpT·pTVVpT
5fTp = fVp·VTpfpT = fpV + fVp·VpTTVp
6fVp = fTp·TVpfpV = fpT + fTp·TpVVTp

f = Efzx = fyx·yzxfxz = fxy + fyx·yxzyxz

OrderVariable
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RESULTS

Inputs: state parameters, process differentials, 
thermodynamic equations and gradients. 

Output: first order partial derivatives, counting a 
number of two-hundred and forty equations

http://l.academicdirect.org/Chemistry/ChemPhys/
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FUTHER WORK

The transformation of an interactive interrogation 
is conducted in our lab in order to allow selecting 
the function, the variable and the constant before 
generation of the thermodynamic equation first 
order derivatives.
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