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Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA PO3BSI3aHHIO aKTyaIbHOI HAYKOBO-TIPUKJIALHOI TpobseMu y cpepi MOKeKHOI
0e31eKy — PO3BUTKY HayKOBUX OCHOB IIPOTHO3YBAHHSI IIapaMETPiB [10XKEKOBUOYXOHEOE3I€YHOCTI BYTJIEBOHIB Ta iX
noxigHux. HarnpsiMom pocigkeHHs1 06paHo MOIIYK, BLOCKOHAJIEHHS Ta CTBOPEHHS HOBUX 0a30BUX [1apaMeTPiB Ta
METOJIMK PO3PaxyHKY, IKi MOXYTb MifIBUIIATHA TOYHICTb IPOrHO3YBAaHHS [1apaMETPiB I10’KE>KOBUOYXOHEOE3IeYHOCT]
Ha OCHOBIi BpaxXyBaHHS HaIMOJIEKYJISIPHOI Oy#oBU. Ha OCHOBI NpuIyIIeHHS], W0 KJIACTEPU OJHAKOBOI JOBKMHU Ta
MOJISIPHOI MacU MalOTh OJIHAKOBY TEMIIEPATYPY IJIABJIEHHS, PO3PO6JIEHO TIOKA3HUK «JIETKOCTi IJIABJIEHHS» Ta
dopmyty, sIKa TaKOX J03BOJISIE€ OLIIHIOBATU HAJIMOJIEKYJISIPHY O6y10BY. [lJI1 PO3UMHHOCTI Y BOZi JOJATKOBO
BPaxOBaHO KiJIbKICTb aCOLiHOBaHUX MOJIEKYJI BOAU. PO3p006JIeHO (POPMYIly pO3PaxyHKy TEMIIEPATYPHU CIIANaxy
pinnH pi3HUX rOMOJIOTIYHUX KJIaciB. PO3p0671€HO METOAUKY PO3PaxXyHKy TEMIIEPATYPHUX MEX MOLIMPEHHS [TOTyM's

Ta TEMIIEPATyPHU CIajlaxy CyMilllel TOPIOYMX PiivH, CyMillel 3 BOJOIO Ta KPUTEPi HETOPIOYOCTi CyMillli.



Po3po6sieHo mozesti TPOrHo3yBaHHs MiHiMalIbHOI €Heprii 3aMaslloBaHHS MOBITPSIHUX CyMilllell Ta eHeprii
Hacu4eHHs. Po3po61eHO MeTOAMKY BU3HAUYEHHS CEPEIHbOI JOBXKUHY OPTaHiYHUX MOJIEKYJI 3 BDaXyBaHHSAM €(EKTIB
[IePEPO3IOIiNy €JIeKTPOHHOI WiIJIbHOCTI Y MOJIEKYJIi i METOLUKY PO3PaxyHKy TEMIIEPATypPU CaMOCIIajlaXyBaHHS.
Po3pob6seno npunan gupepeHLiiHO-TePMIYHOTO aHali3y TBEPAUX MaTePiasliB B OJHOYAPYHKOBIN CUCTEMI, @ TAKOXK
METOAMKY PO3PaxXyHKy CXUJIbHOCTI MaTepiasliB 4O TEIJIOBOTO CaMO3aliMaHHs Ha I1ifiCTaBi IOKa3HUKIB AOCIimy.
BcTaHOBJIEHO 3B'130K CXUJIBHOCTI TBEpIUX MaTepiasiB o camo3aliiMaHHs 3 BUOYXOHEOe3I1eKO0 iX aepo30JIiB.
OcuumnsLifiHICTh IapaMeTpiB 0XeXX0BUOYXOHEO6Ee3I1€YHOCTI H-a/IKaHiB ONIMCAHO SIK YTBOPEHHS i, Yac iHilliloBaHHS
TOPiHHS PO3YMHY FOPIOY0i PEYOBMHY Y KUCHI Ta IEPOKCUIHUX KJIACTEPIB, IKi MAIOTh GijIbIy MOJIIPHY MAcCy Ta
3[IaTHICTb [0 KOHZeHcalii. Bubyx onncaHo sk KoonepaTUBHUU NIPOLieC YTBOPEHHSI HaJIMOJIEKYJISIPHOi OyI0BY 3
HACTYITHUM PO3KJIaZaHHIM. 3MOJIE€JIbOBAHO JIOBXKMHY NEPOKCUAHUX KJIACTEPIB Y MOJYyM'i Ta po3po6sieHO GopMyTy
PO3paxyHKy TEMIIEpaTyp caMmoclasnaxyBaHHs. Ha nifcTasi NOKa3HMKA «JIETKiCThb IJIABJIEHHS» PO3PO0JIEHO ITOKa3HUK
CXUJIbHOCTI 10 AeToHauii. [IokasaHo, 0 HaNpOCTINIA LIAX IPUNIMHEHHS FOPIiHHA PiIMH — 1€ 3MEHIIEHHS
iHTEHCUBHOCTI BUIIADOBYBAHHS, 110 MOKHA JOCATTU OXOJIOJIKEHHSIM a00 i30JII0BaHHSM [TOBEPXHI 17151 3a6€311eYeHHs
NOTPiGHOrO KoedillieHTa CIOBiIbHEHHS BUIIaPOBYBAaHHS, HAIPUKJIAJ, I1JIaBy4y0l0 CUCTEMOIO Ha OCHOBI IMIHOCKJIA [J151
IIO>KEKOTACiHHS MOJISIPHUX Ta HEMOJISIPHUX PiIMAH: IOKPUTTS MiHOCKJIA TeJIeM MTOKPAIIy€ i30JII0BaHHS, @ 3MOYyBaHHs
BOZOI0 — OXOJIOZPKYIO4i BIACTUBOCTI. JJOCIIiIPKEHO KOPEJIALLI0 BOTHETAaCHOTO MAapy MiHOCKJIA 3 Pi3HUMU
napameTpamu PisrKo-XiMiYHUX BIACTUBOCTEN Pe4OBUHY, 6inblINi KoedillieHT KOpeJIsLii JOCSATHYTO 32

NapaMeTpomMm €KBiBaJIEHTHOI AJOBXHNHU KJIACTEPY.

2. The dissertation work is devoted to solving a topical scientific and applied problem in the field of fire safety - the
development of scientific foundations for predicting the fire and explosion hazard parameters of hydrocarbons
and their derivatives. The direction of the research was chosen to search, improve and create new basic
parameters and calculation methods that can increase the accuracy of predicting the fire and explosion hazard
parameters based on the consideration of the supramolecular structure. Based on the assumption that clusters of
the same length and molar mass have the same melting point, an indicator of "ease of melting" and a formula were
developed that also allows assessing the supramolecular structure. For solubility in water, the number of
associated water molecules was additionally taken into account. A formula for calculating the flash point of liquids
of different homologous classes was developed. A method for calculating the temperature limits of flame
propagation and the flash point of mixtures of flammable liquids, mixtures with water and the criterion for non-
flammability of the mixture were developed. Models for predicting the minimum ignition energy of air mixtures
and saturation energy were developed. A method for determining the average length of organic molecules, taking
into account the effects of electron density redistribution in the molecule, and a method for calculating the
autoignition temperature have been developed. A device for differential thermal analysis of solid materials in a
single-cell system have been developed, as well as a method for calculating the susceptibility of materials to
thermal self-ignition based on experimental indicators. A relationship has been established between the
susceptibility of solid materials to self-ignition and the explosiveness of their aerosols. The oscillation of the fire
and explosion hazard parameters of n-alkanes is described as the formation during the initiation of combustion of
a solution of a combustible substance in oxygen and peroxide clusters, which have a higher molar mass and ability
to condense. The explosion is described as a cooperative process of forming a supramolecular structure with
subsequent decomposition. The length of peroxide clusters in the flame has been modeled and a formula for
calculating autoignition temperatures has been developed. Based on the "ease of melting" indicator, an indicator of
detonation susceptibility has been developed. It has been shown that the easiest way to stop the burning of liquids
is to reduce the intensity of evaporation, which can be achieved by cooling or insulating the surface to provide the
required coefficient of evaporation retardation, for example, a floating system based on foam glass for fire
extinguishing of polar and non-polar liquids: coating the foam glass with a gel improves insulation, and wetting
with water improves cooling properties. The correlation of the fire-extinguishing layer of foam glass with various
parameters of the physicochemical properties of the substance was investigated, a higher correlation coefficient
was achieved for the parameter of the equivalent cluster length.
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