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MOXiTHMX
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Pedepar:

1. Inceprauiiina po60Ta NPUCBSIYEHA PO3B'AI3aHHIO aKTyaJIbHOI HAYyKOBO-TIPUKJIAAHOI IPO6IeMH y cPepi MOKEKHOI
6e3IeKu — PO3BUTKY HAayKOBUX OCHOB IIPOTHO3YBaHHsI IApaMeTPiB [10XKeXXOBUOYXOHEOe3I1eYHOCT] ByTJI€BOIHIB Ta ix
noxigHux. HanpsiMom mocitiipkeHHs: 06paHo MOIIYK, BAOCKOHAJIEHHS Ta CTBOPEHHS HOBUX 6a30BUX NapaMeTpiB Ta
METOJMK PO3PaxyHKY, sIKi MOKYTb MiIBULIIUTYA TOYHICTb IPOTHO3YBAHHS IIapAMETPIB 0XKEKOBUOYXOHEOE3IEYHOCT]
Ha OCHOBI BpaxXyBaHHSI HaIMOJIEKYJISIpHOI OyoBy. Ha OCHOBI pumyIneHHs, 1o KjIacTepy OJHAKOBOI JOBKUHU Ta
MOJISIPHOI Macu MaloTb OJHAKOBY TEMIIEPATypy IJIaBJIEHHS], PO3PO6JIEHO [TI0Ka3HUK «JIETKOCT] IIJIaBJIEHHS» Ta

dbopMyty, sika TaKOX [I03BOJISIE OL[{HIOBATH HAIMOJIEKYJISIPHY OYZOBY. [1J11 pO3UMHHOCTI y BOAIi OJATKOBO



BPaxOBaHO KiJIbKiCTh aCOLiOBAaHUX MOJIEKYJ BoAu. Po3po6seHo popmysly po3paxyHKy TEMIIEPATYPU Cranaxy
PiguH pi3HUX rOMOJIOTIYHUX KJaciB. PO3po61eHO METOINKY PO3PAXyHKy TEMIIEPATYPHUX MeX IIOMUPEHHS TTIOJIyM s
Ta TEMIIEPATYPU CIajaxy CyMilllel TOPIOYMX PivH, CyMillel 3 BOJOIO Ta KPUTEPi HETOPIOYOCTI CyMillli.
Po3po6sieHo mozesli TPOrHO3yBaHHs MiHiMa/IbHOI €Heprii 3aMasloBaHHS MOBITPSIHUX CyMilllell Ta eHeprii
Hacu4yeHHs. Po3po61eHO MeTOIMKY BU3HAYEHHS CEPEIHbOI JOBKUHY OPTaHIYHUX MOJIEKYJ 3 BpaxyBaHHSM e(deKTiB
[IepEPO3IOIiNy €JeKTPOHHOI WiIIbHOCTI Y MOJIEKYJIi i METOOUKY PO3PaxyHKy TEMIIEPAaTypyu CaMOCIIajaXyBaHHS.
Po3pob6seHo npunan gudepeHLiiHO-TePMIYHOTO aHali3y TBEPAUX MaTepiasliB B OJHOYAPYHKOBIN CUCTEMI, @ TAKOXK
METOAMKY PO3PaxXyHKy CXWJIbHOCTI MaTepiasliB 4O TEIJIOBOrO CaMO3aliMaHHs Ha I1ifiCTaBi IOKa3HUKIB AOCIIiay.
BcTaHOBJIEHO 3B'130K CXUJIBHOCTI TBEpAUX MaTepiasiB o camo3aliiMaHHs 3 BUOYXOHEOe3IeKO0 iX aepOo30JIiB.
OcuumnsLifiHiCTh IapaMeTpiB 10XeXX0BUOYXOHeO6e31eYHOCTI H-aJIKaHiB ONIMCaHO SIK YTBOPEHHS Mifl, Yac iHilliloBaHHS
TOpiHHS PO3YMHY FOPIOY0i PEYOBMHY Y KACHI Ta IEPOKCUIHUX KJIACTEPIB, 5IKi MAIOTh OijIbIITY MOJIIPHY Macy Ta
3IaTHICTb 4O KOHJeHcalii. Bubyx onncaHo sk KOONepaTUBHUIA IPOLIeC YTBOPEHHS HAZIMOJIEKYJISIPHOI Oy10BU 3
HACTYITHUM PO3KJIaIaHHIM. 3MOJI€JIbOBAHO JIOBXXMHY IEPOKCUIHUX KJIACTEPiB Y NOJAyMi Ta po3pobsieHo Gopmyty
PO3paxyHKy TeMIlepaTyp camocliazaxyBaHHs. Ha nifcTasi NOKa3HUKA «JIETKiCTh IJIaBJIEHHS» PO3PO0JIEHO ITOKa3HUK
CXWJIBHOCTI [0 meToHalii. [TokasaHo, 1m0 HAaNNPOCTINH MIJISIX IPUIIMHEHHS TOPIHHS PiIUH — 1€ 3MEHIIEHHS
iHTEHCUBHOCTI BUIIapOBYBaHHS, 1110 MO>KHA JOCSITU OXOJIOIPKEHHSIM ab0 i30/I0BaHHSM [TOBEPXHI [1J151 3a0e3MeYeHHsI
NOTPiGHOrO KoedillieHTa CIOBiIbHEHHS BUIaPOBYBAaHHS, HAIIPUKJIaJ, I1JIaBy4y0l0 CUCTEMOIO Ha OCHOBI IiIHOCKJIA J71s1
IIO>KE>KOTACiHHS MOJISIPHUX Ta HEMOJISIPHUX PiIMH: IOKPUTTS MiHOCKJIA TeJleM IIOKpallye i30JII0BaHHS, @ 3MOYyBaHHs
BOJIOIO — OXOJIOIKYI0Yi BJIACTUBOCTI. JIOCIiIKEHO KOPEJISILi0 BOTHETACHOIO APy MHOCKIIA 3 PI3HUMU
napameTpamu PisrKo-XiMiYHUX BIACTUBOCTElN pe4oBUHY, 6inbuIni KoedillieHT KopessLii JOCATHYTO 32

napaMeTpomMm €KBiBaJIEHTHOI JOBXHNHU KJIACTEDPY.

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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