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Abstract: A quantum-mechanical calculation of the structure and energy characteristics of triethylaluminum
Al(C2H5)3 (TEA) was carried out during which three of its isomers were found. The processes of isomerization of
TEA are considered and the corresponding equilibrium constants and the equilibrium isomeric composition of TEA
are obtained. The main thermodynamic properties (heat capacity, enthalpy of formation, entropy, and reduced
Gibbs energy) of the found isomers and the equilibrium composition are calculated over a wide temperature range.
An approximation of the reduced Gibbs energy was carried out in accordance with the analytical representation
adopted in the reference book “Thermodynamic properties of individual substances” edited by L. V. Gurvich.
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Figure Captions

Figure 1 Equilibrium constants for TEA isomerization processes: 1 — K12; and 2 — K23

Figure 2 Equilibrium composition of TEA: 1 — Al(C2H5)3-iso1; 2 — Al(C2H5)3-iso2; and 3 — Al(C2H5)3-iso3

Figure 3 Reduced Gibbs energy (a), entrophy (b), heat capacity at constant pressure (c), and enthalphy (d) of TEA isomers:
1 — Al(C2H5)3-iso1; 2 — Al(C2H5)3-iso2; and 3 — Al(C2H5)3-iso3

Table Captions

Table 1 Geometric structure of TEA isomers and their energies

Table 2 Thermodynamic properties of the Al(C2H5)3-iso1 isomer (–fH0(0) = −631,991 kJ/mol; –fH0(298,15)
= −366,782 kJ/mol)

Table 3 Thermodynamic properties of the Al(C2H5)3-iso2 isomer (–fH0(0) = −640,511 kJ/mol; –fH0(298,15)
= −373,338 kJ/mol)

Table 4 Thermodynamic properties of the Al(C2H5)3-iso3 isomer (–fH0(0) = −639,552 kJ/mol; –fH0(298,15)
= −370,250 kJ/mol)

Table 5 Thermodynamic properties of the equilibrium composition of TEA (–fH0(0) = −640,511 kJ/mol; –fH0(298,15)
= −371,93 kJ/mol)

Table 6 Approximation coefficients for the reduced Gibbs energy�(T ) for isomers and the equilibrium composition of TEA
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