Estimation of enthalpies of formation of dinitroethanes, dinitropropanes and their radicals employing quantum chemistry methods
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Enthalpies of formation of dinitroethanes (table 1), dinitropropanes were calculated on the assumption of atomization reactions at various levels of theory (1). 

CnH2n(NO2)2 (1) → nC(g) + 2nN(g) + 4H(g) + 4O(g)                                       (1)
Table 1 Enthalpies of formation of dinitroethanes 

	Compounds
	ΔH°f 298, kJ/mol

	
	B3LYP
	Experiment 



	
	6-31G(d)
	6-311++G(df,p)
	6-311++G(3df,3pd)
	

	CH3CH(NO2)2 
	-70.3
	-36.2
	-91.3
	-102.1

	CH2(NO2)CH2(NO2) 
	-84.5
	-53.8
	-106.8
	-95.8


The energy of the simple bond rupture mechanism, proceeding through C-N bond fission without appearing a transition state structure, were estimated on the basis of enthalpies of formation of initial dinitrocompounds and their radicals according equation (2).
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where R1 and R2 are radicals left after the bond decomposition.
Comparison of calculated and experimental data was made in the accordance with equation (3) 
E=D(R1–R2)+RT







(3)

where E – activation energy, T is the average temperature interval in which the experiment was carried out, R - universal gas constant. 

The process of HONO elimination were studied. The comparison with available experimental data was made.
All calculations were carried out in Joint Supercomputer Center (JSCC) and Supercomputer Center of the Kazan Scientific center of Russian Academy of Science.
_1227100735.unknown

