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[IpenBuhame ocoOMHA BHUCOKOCHEPTETCKUX jelAMberha MoMohy Meroma Teopuje ¢yHKIIMOHaAIaA
rycture (DFT) je musp Benukor Opoja Teopujckux cryauja [1]. Jeman ox Haj3HaYajHUjUX anarta 3a
npenBuhambe  OCETJBUBOCTH  BHUCOKOCHEPTeTCKHMX  MOJIEKyJda Ka JCTOHAIlMju Ccy  Mare
enekTpoctatnukor noteHnujana (MEP). Tlosnato je ma monekymu kinacuuamx C, H, N, O -
eKCIUIO3MBa MMajy BEOMa MO3UTHUBHE BPEIHOCTH EIEKTPOCTATHUYKOT MOTECHIMjaja Y LEeHTPaTHHM
pernoHrMa noBpiIHe MoJiekyna [2]. Mako je mo3HaTo /1a BOJOHHYHO BE3MBAaHE MOXKE J1a yTHUE
Ha OCETJbUBOCT BHCOKOCHEPIeTCKUX MoJieKyna [3], yTHIa] XaJoreHOr Be3UBama y MOJIEKYJInMa
KOJU caJ[pyKe aToMe XaJor'eHa JOIll yBEK HHU]€ PacBETJbEH.
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Cauka 1. a) ['eomerpuja u3 kpuctanne crpykrype NAHTEY, b) mamna enekrpocTaTH4KOr TOTEHIIUjala 3a
cucreM 1,3,5-tpujon0-2,4,6-TpHHUTPOOCH3EH ca THOYPEOM U C) Marlla eJIeKTPOCTaTUIKOT TIOTeHIIHjala 3a
1,3,5-tpujon0-2,4,6-TpHHATPOOCH3EH

VY okBHUpY OBOT paja npeTpaxeHna je KemOpuuka 6a3za ctpykrypHux noaaraka (CSD) y morpasu 3a
KPHUCTAJIHUM CTPYKTypaMa eKCIUIO3HMBa KOJU caJjp)Ke XaJloreHe elieMeHTe. Ha ocHOBy aHammse
XaJIOTEHOT Be3MBamlba y OBHUM CTPYKTypama, HarpaBJbeHH cy Mozeln cucteMu 3a DFT npopauyne u
M3padyHaTe Cy Marle eJIeKTpOCTaTHUKUX MOTeHIIMjana. AHalu3a pe3yiTaTta IpopadyHa je rmokasania
Jla ce XaJloTEHO Be3MBalke MOXKE KOPHCTUTH 3a IOJCIIaBamke BPEJHOCTH €JIEKTPOCTATHUKHUX
NOTCHIIMjala U3HAJ IEHTPAJIHHUX JIeJIoBa €HepreTCKUX MoJieKyna. Pesynratu oBe cTyauje Mory
OuTH O 3Hauaja 3a pa3BHjabe HOBHX BHCOKOCHEPTeTCKHX MaTepHujajia KOJU caJpiKe XaJoreHe
CJIEMEHTE.

HctpaxuBame crnpoBeneHo y3 monapimky Ponma 3a Hayky Pemybmuke Cp6uje, [TPOMUC,
#6066886, CD-HEM. MuHucTapcTBO TpOCBETe, HayKe M TEXHOJIOMIKOT pa3Boja PermyOmmke
Cpb6wuje, EBunennmonu 6poj: 451-03-9/2021-14/200168 u 451-03-9/2021-14/200288.
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Prediction of the characteristics of new energetic compounds using Density Functional Theory
(DFT) calculations is the ultimate goal of many theoretical studies [1]. One of the most important
tools for revealing the sensitivity of the energetic molecules is Molecular Electrostatic Potential
(MEP). It 1s known that molecules of classical C, H, N, O-explosives have strongly positive elec-
trostatic potential above the central areas of the molecular surfaces [2]. While it is known that
hydrogen bonds do affect the electrostatic potential and sensitivity of the energetic molecules [3],
influence of halogen bonds in halogen-containing energetic molecules is yet to be revealed.
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Figure 1. a) Geometry of NAHTEY crystal structure, b) electrostatic potential map for 1,3,5-triiodo-2,4,6-
trinitrobenzene bis(thiourea) system and c) electrostatic potential map for 1,3,5-triiodo-2,4,6-trinitrobenzene
molecule. Energies of critical points are given in Hartree.

In this study, Cambridge Structural Database (CSD) was searched for the crystal structures of
halogen-containing molecules of explosives. Based on the analysis of halogen bonding patterns in
crystal structures, model systems for DFT calculations were made and electrostatic potential maps
were calculated. Analysis of the results of the DFT calculations showed that halogen bonding
could be used as a tool for adjusting the values of the energy of electrostatic potential above the
center of the molecules of energetic materials. Results of this study could be of great importance
for the development of the new halogen-containing energetic materials with improved sensitivity
toward detonation.
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