THERMODYNAMIC FUNCTIONS CALCULATION FOR THE CASE OF ROTATIONAL ISOMERISM: GLYOXAL EXAMPLE
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The rotational isomerism has place for many organic and inorganic molecules. Usual approaches to thermodynamic functions calculation of such substances in ideal gas state are analysed and a new one is suggested. The method of internal partition function calculation is based on direct summation over torsional levels taking into account molecular constants (vibrational frequencies and moments of inertia) dependence on torsional quantum number. The approach is applied to glyoxal for which reliable data on potential function of internal rotation and molecular constants for cis- and trans-isomers are available and recent calculations of thermal functions were made [1]. The results of the two calculations are compared in the Table 1. We can see from the table that there is good agreement at low temperatures and remarkable differences at high temperatures.

Table 1. Thermodynamic functions of glyoxal C2H2O2(g)

	T
	Cpo(T)
	So(T)

	K
	J.K-1.mol-1

	
	This work
	[1]
	Δ
	This work

	Δ

	100
	41.808
	41.428
	0.380
	219.256

	0.245

	200
	49.812
	50.525
	-0.713
	250.619

	0.105

	298.15
	59.735
	60.612
	-0.877
	272.300

	-0.208

	300
	59.935
	60.819
	-0.884
	272.670

	-0.213

	400
	70.845
	72.398
	-1.553
	291.411

	-0.545

	600
	88.896
	92.680
	-3.784
	323.794

	-1.586

	800
	99.894
	105.446
	-5.552
	351.017

	-2.940

	1000
	106.410
	112.807
	-6.397
	374.066

	-4.285

	1500
	114.790
	121.030
	-6.240
	419.033

	-6.914

	2000
	118.906
	124.204
	-5.298
	452.678

	-8.582
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