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Abstract 
In the framework of the density functional method B3LYP 6-311++G(3df,3pd), for the first time a force 

field for 2,4-dinitrotoluene was obtained in the coordinates Хδ
0at the saddle point. Determined generalized 

force coefficients for the relations in the coordinate Хδ
0 calculated frequency (wave number) of normal 

vibrations and carried out their assignment to certain types of vibrations. 
It is obtained that the most intense band in the vibrational spectrum has a value of 1367 cm-1. Preferably 

in this vibration involves the two available atoms of the nitro groups. These are valence vibrations of C-N 
bonds, which move in an antiphase with respect to each other. For bonds N-O each of the nitrogroups in this 
vibration there are symmetrical type.  However, the two nitro groups, they are in antiphase. Following the 
intensity band is mostly "owned" as nitrogroup. It has a value of 1581 cm-1. This vibration is also involved N 
atoms, O atoms (of nitro group) and C atoms with the benzene ring. Asymmetric vibrations of two N-O bonds 
are observed in relation to the nitrogroups.The nitro group also participates in the vibrations, represented by 
the wave numbers: 168 cm-1 (asymmetric deformation vibration of the two C-C-NO2), 293 cm-1 (symmetric 
deformation of the two C-C-NO2), 349 cm-1 (valence vibration of C-N bond of the nitro group located at the 
para-position by –CH3), 358 cm-1 (valence vibration of C-N bond of the nitro group being in ortho-position to 
–CH3), 515 cm-1 (asymmetric deformation of the two vibration CNO), 654 cm-1 (deformation vibration 
ONO of the nitro group located at the para-position), 714 cm-1 (asymmetric deformation vibrations of the 
two ONO), 758 cm-1 (out of the plane of the nitrogen atom of the nitro group at the para-position), 797 cm-1 
(out of the plane of the nitrogen atom of the nitro group in ortho-position), 858 cm-1 (symmetric deformation 
of the two vibration ONO), 932 cm-1(asymmetric valence vibration for the two C-N), 1078 cm-1 (the 
stretching C-N of the nitro group in ortho-position), 1146 cm-1 (asymmetric valence vibration of the two 
bonds C-N), 1381 cm-1 (asymmetric valence vibration of the two bonds C-N symmetric and synchronous 
vibrations of links N-O), 1591 cm-1 (asymmetric vibrations of bonds N-O common mode for the two nitro 
groups), 1641 cm-1 (asymmetric vibrations of bonds N-O antiphase to two nitro groups), 1648 cm-1 
(asymmetric vibrations of bonds N-O nitro group in the ortho-position). 
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