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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHX PyOPHK: 31.21

Tema gucepranii:
1. KputnuHi B1acTUBOCTI Ta Apyri BipiasbHi KoeQillieHTH opraHiuHUX pe4oBUH Ta ix cymimeil. QSPR anainis 3

ypaxyBaHHSIM MI’XKMOJIEKYJISIPHUX B3a€MOZiN

2. Critical properties and second virial coefficients of organic compounds and their mixtures. QSPR analysis with
the account for the intermolecular interactions

Pedepar:

1. Inceprauiiina po60Ta IpUCBIYEHA PO3pOOLi CUCTEMU TPOTHO3YBAHHS TEPMOAVHAMIUYHUX BJIACTUBOCTEN
OpraHiYHMX PEYOBUH Ta ix 6iHapHUX cymilleil Ha ocHOBi QSPR aHanidy y pamMKax CUMILJIEKCHOTO MigX0[y A0 ONUCY
MOJIEKYJISIPHOI CTPYKTYPH Ha NPUKJIALi KpUTUYHUX BacTUBOCTel, pakropa [liTLepa Ta Ipyrux BipiaJbHUX
KoedinieHTiB. Po3po6sieHO eCKPUIITOPHUI ONHUC iHAMBiAyalbHUX OPraHiyHMX CIIOJIYK, 110 HESIBHO BiLOOPaKye
MI>KMOJIEKYJISIDHI B3aeMogii - "mceBnocymimeBuil” mifxifn Ta JECKPUNITOPU NapHUX B3aeMoZill. Po3pobyeHo Ta
BasinoBaHo QSPR moperi, 110 ONMCYIOTh Ta MPOTHO3YIOTh NOCiIKyBaHi TEpMOAUHAMIYHI BJIACTABOCTI OPraHiyHUX
CIIOJIyK Ta ix 6iHapHUX cyMimieil. [I[poBesieHO Kay3aabHUI aHasli3 MOJIEKYJISIPHUX [TapaMeTpiB, 110 BIJIMBAIOTh HA
¢daxrop Ilitiepa. [TokazaHo, O BUKOPUCTAaHHA "TICEBIOCYMilIeBUX" feckpunTopiB y QSPR Moensx no3BoJisie
3MEHIIUTU CepeHbOKBaAPAaTNUHy NOMUIKY (RMSE) NporHo3yBaHHS KpUTUYHUX BIACTUBOCTEN Ta APYTUX

BipiasibHUX KoedillieHTiB iHIMBiyaIbHUX OPraHiYHUX CIIOJIYK Pi3HUX KJaciB. BusHaveHi cTpykTypHi Ta piznko-



XiMivHi (pakTOpY, 10 BIJIMBAIOTH HA JOCJiIKyBaHi BIACTUBOCTI. Briepiie NpoBeeHO PO3PaxyHKOBY OL[iHKY APYTUX
BipiasibHUX Kpoc-KoediuieHTis (B12), sxi 6e3rnocepeHbO XapaKTepU3yIoTh Pi3HOPiTHI MiKMOJIEKYJISIDHI B3aeMOZIi y
cymimax. PospaxoBani kpusi 3anexxHocrti B12 = f(T). 3a mornomororo 30BHIIIHBO] Basifallii nokazaHo, 1110 OTpUMaHi

MO,ILC]Ii HpI/IﬂaTHi [J14 IPOTHO3YBAHHA BJIACTMBOCTEN HOBUX CITOJIYK Ta paHime HCII‘OC]IU:[)KCHI/IX CYMiI_HefI.

2. The main purpose of the thesis was to develop a system to predict thermodynamic properties (critical
properties, acentric factor, second virial coefficient) of organic compounds and their binary mixtures using QSPR
analysis based on the simplex representation of molecular structure. Novel descriptor representations were
developed able to account for intermolecular interactions - "quasi-mixture" approach and pair interaction
descriptors. The developed QSPR models were validated and proved able to describe and predict investigated
thermodynamic properties of individual compounds and their binary mixtures. The causal analysis was performed
for molecular parameters that influence the acentric factor. Usage of "quasi-mixture" descriptors proved to
decrease a root-mean-square prediction error for critical properties and second virial coefficients of individual
compounds. Influential structural and physic-chemical factors were detected. For the first time the second virial
cross-coefficients (B12) were successfully modeled and predicted. Temperature dependence curves for B12 were
restored from predictions and compared to the initial data. The external validation showed that the obtained
models are applicable towards a prediction of new compounds and previously unstudied mixtures.
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