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Pedepar:

1. lucepTaris npucBsyeHa po3poolli TEOPETUYHUX MiIXO0/IiB 4O BUBYEHHS MEXaHi3MiB i KIHETUKU peakLiiit
HITPOapOMAaTUYHUX CHOJIYK i HIMKJIIYHMX HITPOAMiHIB, [0 JO3BOJI€ MPOTHO3YBaTU METOAU €(PEKTUBHOTO BUITyYEHHS
iX 3 HABKOJIMIIHBOTO cepenoBuina. [IpoBeeHo AeTaJbHUM aHaji3 Pi3HUX TeOPETUYHUX HAOIKEHb i
COJIbBATALITHMX MOJIE€JIEN HA NIPEAMET TOYHOCTI PO3PAaXyHKY IIOTEHLIiaJIiB BifHOBJIEHHS i OKUCHEHHS
HiTpOapOMaTUYHUX CIIOJYK i a3alIMKJIIYHUX CIIONYK. B 06paHuX HAOGNMKEHHSX, SKi 3a0€31e4yI0Th TOUHICTb
po3paxyHky 0,1-0,2 eB 1715 naHuxX KiaciB CIIOJNYK, PO3Pax0BaHO BEIMYMHU NOTEHIIAJIiB BiTHOBJIEHHS i OKUCHEHHS
CIIOJIyK, [7I51 SIKUX eKCIIepUMEHTAJIbHI JaHi BiicyTHI. 3'1COBaHO, 110 afcopO1iist 3HUXKYe 3[JaTHICTh rifpaToOBaHUX
HITPOApOMAaTHUYHUX CIIOJIYK i HUKJIIYHUX HITPOAMiHiB O OKUCHO-BiJHOBHUX II€peTBOPEHb. PO3po6iieHo miaxin aJis
MOJIEeJII0OBAaHHS KiHETUKM 6araToCTafiiiHOI peakuii 3a pi3HMX YMOB i3 3a7Iy4€HHSM YCiX, TEOPETUYHO TPOrHO30BAHUX,

iHTepmeiaTiB. BCTaHOBIEHO MEXaHI3M BiTHOBJIEHHS HITPOTPYIH Y HITPO30TPpyIy 3a JOIIOMOTIOI0 HiTPOPELYKTAa3.



3MOeIbOBAHO MEXAaHI3M MOYAaTKOBUX CTalil JIY’KHOTI'O TigpOJIi3y TAKUX HITPOAPOMATUYHMX CIIOJIYK i UMKIIIYHUX
HiTpoamiHiB, sIK TNT, DNT, DNAN, RDX, HMX, CL-20. ITokazaHo, 110 Tifip0JIi3 HiTPOCIOJIYK Ilepebirae y HalpsiMKy
IIpUEHAHHS IipOKCU-i0OHY i 3aMillleHHs HITpOrpyIl ripOKCUIbHUMU I'PyIIaMU 3 IOOIYHUM EITPOTOHYBAHHSIM,
sIK€ TIPU3BOIUTD 10 YTBOPEHHS KOMILJIEKCIB SIHOBCBHKOTO i, B IOJAJIBUIOMY, 10 CIIOJIYK 3 BUCOKOIO MOJIEKYJISIPHOIO
macoo. PoToakTuBallis 3HAYHO NPUCKOPIOE NpoLiec yXHOro rigposidy DNAN. Tinposi3 HiTpoamiHiB cKafaeTscs 3
[TI0YaTKOBOT'O [AENPOTOHYBAHH4 i BijllleTIJIEHHS HITPUT-10HY, IPUENHAHHS TiIPOKCU-iOHY 3 OJHOYaCHUM PO3PHUBOM
LIMKJIy, IOJAJIbIIMM IIEPETBOPEHHSIM LIJISIXOM pOo3puBY 3Bs13KiB C-N i nprenHaHHA riipoKcua-iony. 3MOeIb0BaHO
KiHeTUYHi KpuBi AJ1s ay>xHoro rigpoaizy TNT, DNT, DNAN, RDX, HMX, mo gae indpopmalito npo mBUIKICTb
PO3KJIaly BUXIIHUX CIOJYK i HAKOIIMYEHHS IPOIYKTiB. 3MOJI€/IbOBAHO MEXAHI3MM OKMCHEHHS CUHIJIETHUM KHUCHEM
HiTpoapoMatnyHux crioayk DNAN i NTO Ta mexaHi3Mu OKMCHEHHS rifpokcu-pagukaaoM cronyk DNT, DNAN,
NTO, RDX. Iloka3aHo, 1110 OKUCHEHHS CIOJIYKaMU, IKi FEHEPYIOTh TiAPOKCU-PAOUKAJI, € BUCOKOEK30TEPMIYHUM
npouecom. Po3yMiHHS MexXaHi3My IIpoLecy Jerpagaiiii HiTpOCIIONYK MIJISAXOM JIY>KHOTO TifgposIisy, min gieto
CHHTJIETHOT'O KMCHIO Ta FIPOKCUL-PAIUKAIy CIPUITUME BIOCKOHAJIEHHIO TEXHOJIOTIN [711 BULAJIEHHS HITPOCIIOJYK

3 HABKOJIMIIHBOT'O CEPENOBUIIA.

2. The dissertation is devoted to the development of theoretical approaches to the study of the mechanisms and
kinetics of reactions of nitroaromatic compounds and cyclic nitroamines, which allows predicting the methods of
their effective removal from the environment. A detailed analysis of different theoretical approximations and
solvation models on the accuracy of reduction and oxidation potentials calculation for nitroaromatic compounds
and azacyclic compounds is performed. The best approximations provide reproduction of experimental values
with an accuracy of 0.1-0.2 eV for these classes of compounds. The MPWBIK /tzvp approximation using
SMD(Pauling) model to describe the solvation of molecule and PCM(Pauling) model to describe the solvation of
anion radical as well as the M06-2X /6-31+G(d) approximation taking into account the solvation of molecule and
anion radical using models SMD(Pauling) and PCM(Bondi), respectively, can be proposed to calculate the reduction
potentials for a wide range of nitrocompounds in aqueous solution. The combinations of SMD(UAHF) solvation
model for molecule and PCM(Bondi) and SMD (Bondi) models for cation radical with MPWIK functional and 6-
31+G(d) basic set were the most accurate for calculating the oxidation potential of azacyclic compounds in
acetonitrile and were used to predict the oxidation potentials of a number of azacyclic nitrocompounds with no
experimental data. The adsorption complexes of nitroaromatic compounds TNT (1-methyl-2,4,6-trinitrobenzene),
DNT (1-methyl-2,4-dinitrobenzene), DNAN (I-methoxy-2,4-dinitrobenzene), NTO (5-nitro-2,4-dihydro-3H-1,2,4-
triazol-3-one), ANTA (5-amino-3-nitro-1H-1,2 4-triazole), and nitroamines RDX (1,3,5-trinitro-1,3,5-
triazacyclohexane), HMX (1,3,5,7-tetranitro-1,3,5,7-tetraazacyclooctane), CL-20 (2,4,6,8,10,12-hexanitro-
2,4,6,8,10,12-hexaazatetracyclo[5.5.0.03,11.05,9]dodecane) with hydroxylated surface of n-quartz (001) were
modeled. Adsorption was found to reduce the ability of hydrated nitroaromatic compounds and cyclic nitroamines

to redox transformations.
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