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Thermodynamic analysis of dehydrogenation reaction of isobutane
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Abstract : Thermodynamic calculations of isobutane dehydrogenation and side cracking reaction were carried out. The thermo-
dynamic data including enthalpy (A H, ), Gibbs energy(A,G, ), and equilibrium constant of reaction at 298-900 K were
obtained. The influences of isobutane dehydrogenation and cracking reaction at different temperatures and pressures were ana-
lyzed. The correlation curves between equilibrium conversion of isobutane dehydrogenation and reaction conditions, such as

temperature and pressure, were plotted. It is found that the conversion rate of isobutane increases with the rise of tempera-

ture, while it decreases with the rise of reaction pressure. The calculated data can be applied to guide the production of

isobutene by isobutane dehydrogenation.
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Table 1 Basic thermodynamic data of each

component in reaction ( 7=298. 15 K)

AH, a/(J - 10°6/  10%¢/(J -
4ty i (kJ/ K'- (J-K?.- K3-
mol ) mol ") mol ) mol ™)
i-C4Ho(g) —134.52  —6.841  409.643 -220.547
i-C4Hg(g) -16.90 7.084  321.632 -166.071
C3He(g) 20.414  3.305 235.86  —117.600
CH,(g) —74.847 17.451 60. 46 1. 117
H,(¢g) 0 29.08 -0. 84 2
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Fig.1 AH_,A G, and InK, of isobutane dehydrogenation reaction and cracking reaction at different temperatures
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Fig.2 Equilibrium conversion of isobutane at different

temperatures and different pressures
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