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1. Incepraliiio pUCBSIYEHO BUPIIIEHHIO aKTyaJlbHOI HAYKOBO-TEXHIUHOI 3a7ja4i, 110 0JIArae y 3anobiraHHi
TEPMOJECTPYKIiI IEePEBUHU 32 PAXyHOK CTBOPEHHS Ha [NOBEPXHI AEPEBUHU CIIyYEHOTO 1APY I1iHO KOKCY, 110
VIOBIJIBHIOE IIPOLIEC TOPiHHS, Ta MiJBUIIy€e eKCIITyaTaliliHi TOKa3HUKU 32 paxyHOK 00pO0JIeHHS IepeBUHU
OpraHOHEOPraHiYHMMU KOMIIO3ULisIMU. HaBenieHO aHai3 CTPYKTypU Ta BJIACTUBOCTEN AepeBUHU. Bu3HaueHo, 1mo
Haiibinbil He6e3MeYHOI0 BJIACTUBICTIO AEPEBUHU € ii 30aTHICTh 3aliMaTuCs. BCTaHOBIEHO, 1110 HANO6iIbII
ePeKTUBHUMU 3aC00aMU BOTHE3aXUCTy JE€PEBUHU € OPTaHO-HEOPraHiuHi aHTumipeHu Ha GpocpopHO-aMOHINHIN
OCHOBI. BusiBieHO MexaHi3M po6OTU NMOKPUTTIB, 3JaTHUX YTBOPIOBATH TEIJIOI30JII0I0UMI Iap Ha IIOBEPXHi
IlepeB’STHUX BUPOOIB, i BCTAHOBJIEHO POJIb PEUYOBHUH, 10 BXOISTh 10 CKJIaAy IOKPUTTIB Ha NPOLEC CITyYEHHSI.
BusHayeHO OLiIbHICTS 3aCTOCYBaHHS B CIIyYYIOUMX MOKPUTTAX KaTasi3aToOpiB HA OCHOBI KUACJIOT, B IKOCTI

ra3oyTBOPIOBaYiB — Kapbamif] Ta B'SKY4MX KOMIIOHEHTIB Ha OCHOBI IPUPOAHUX OPraHiYHMX PEYOBYH, SIKi 3TaTHI [1py



BUCOKOTEMIIEPATYPHIN Aii yTBOPIOBATY TEIJIOI30II0I0YMI AP 3 [IiIHO KOKCY. BCTaHOBJIEHO BILIMB IPUPOIHUX
B'SDKY4YUX BYIJIEBOJHIB B CKJIaJi BOTHE3axUCHOTO ITIOKPUTTS, SIKi 37aTHI 0 yTBOPEHHS Ha [TOBEPXHi IepeBUHU
3aXMCHOI IIiBKH, SKa IIPY BUCOKOTEMIIEPATYPHIN [Iii yTBOPIOE HA ITOBEPXHi 3aXMCHUN IMIHO-KOKCOBUH 1Iap.
[IpoBeneHO MOZEIOBAHHS MTPOLIECY 3alIMaHHS 3pa3Ka AEPEBUHU Ta BCTAHOBJIEHO [TIAPAMETPU 4Yacy 3alajlOBaHHS,
IIO a€ MOXJIMBICTD BIJIMBATU Ha Liey npouec. [IpoBeleHO MOEI0OBaHHS TPOLECy NePeaBaHHs TeIJIa JePEBUHOIO
pu ii 3aXUCTi MOKPUTTSIM, BU3HAYEHO KoedillieHT TeNI0NPOBIAHOCTI Ta OTPUMAHO 3aJI€SKHOCTI, IO TO03BOJISIIOTh
OJIEP>KyBaTU 3MiHY IMHaMIKu Terionepenayi Npy ClydyyBaHHi IOKPUTTS. Po3po6s1eHO MaTeMaTUYHY MOJIEJb
BUMMBaHHS aHTUMIPEHIB 3 3aCTOCYBaHHSAM T0JIiIMEPHOI OO0JIOHKY 3 OPraHiyHOrO MaTepiasny B IKOCTi MOKPUTTS, 10
I03BOJISIE€ OLIHUTU e(PEeKTUBHICTh MOJIiMEepPHOI 000JIOHKY 32 KiJIbKICTIO BUMUTOr'O aHTUITipEHY. 32 PO3PaxyHKOBOIO
CXEMOIO JOCJIIPKEHO JUHAMIKY BUXOly BOJOPO3YMHHMX aHTHUIIIPEHIB 3 Iapy aHTUIIIPEHY IIPU 3aCTOCYBaHHI
[I0J1iypETaHOBOI 0O0JIOHKU. BUSIBJIEHO MEXaHi3M BOTHE3aXUCTY AEPEBUHU IIPY 3aCTOCYBaHHI OPraHOHEOPraHiyHoi
KOMIIO3U1Lii, IKUI MOJISITa€ B yTBOPEHHI Ha IIOBEPXHIi IE€PEBUHU CITyYE€HOTO APy IiHO KOKCY. BcTaHOBIEHO
BiZIITOBiHICTh BOTHE3aXMCHUX BJIACTUBOCTEU IepeBUHU 06p0HIeHOI OpraHo-HEeOPraHiyHO0 KOMIIO3ullie. B
Pe3yJbTaTi IPaKTUYHUX Ta TEOPETUYHUX JOCIiIPKEHb OTPMMAHO HOBUI TUII TIOKPUTTIB HA OCHOBi OpraHo-
HEOPraHiYHMX PEYOBUH, IKUI 3IaTHUI YTBOPIOBATY Ha [IOBEPXHI AEPEBUHNU CIIy4EHWI TEIJIOI30/I0BaJIbHUAM LIap
IIiHO KOKCY Ta 3a1o6iraTy IpOHMKHEHHIO BUCOKOI TemriepaTypu. Po3po6eHo 6aratodakTOpHMII METO], OLiHIOBaHHS
€KCIlIyaTaliliHAX [TI0Ka3HMKIB, 30KPEMa, BUMUBAHHS, TNIPOCKOIIIYHICTh, KOPO3iliHa [1is HA METaJIU, Ta BOTHECTINKUX
BJIACTMBOCTE! 3a [NI0Ka3HMKAaMU rOPIOYOCTi, IOMNAPEHHS IOJIyM's Ta AUMOYTBOPIOBAJILHOI 30aTHOCTI. Pe3ybraT
BU3HA4YEHHS BJIACTUBOCTEN I€PEBMHN 3aXMIIEHOI BiJ] BOTHIO I10Ka3aJly, 110 00po6IeHi MaTepianu 3 1epeBUHU IPU
3aCTOCYBaHHI rizpodobizaTopa BifHOCATHCS 10 aTMOCPEPOCTINKUX Ta BaXKKO roprounx. Ha ocHOBI BUIIpoOyBaHb Ha
MOJ€JIbHUX 3pa3Kax JePEeBUHM 3aXUIIEHO] Bifl BOTHIO [TOKa3aJIy, 10 IOKPUTTS IIPU il BUCOKOI TeMIlepaTypu
YTBOPIOE CITyYEHUI MAap MMiHO KOKCY, CIIPUSIE TEIJI0I30/10BaIbHIN MOBEPXHI AEPEBMHY, TA 3a100ira€ NpOXOIPKEHHIO
BHCOKOI TEMIIEPATypH A0 MaTepiajy i BATOPaHHIO iepeBUHMU. [IpU 11bOMY 3HMKYETHCSI JUMOYTBOPIOBAHICTS i
ropinHs marepiainy. 3arajsom e(eKTHUBHICTb BOTHE3aXUCTy JE€PEBUHU, OTPUMaHa Ipy 6araToPpakTopHOMY
BM3HAUEHHi NOXXE>XXKOHEOE3NeYHNX BIIACTUBOCTEN, [10Ka3aJa, 10 BUPOOU HaJIeXXaTh 0 BAXKKOTOPIOYMX MaTepiasis,
SKi IIOBUILHO MMOMMPIOIOTH IIOJYM'sS Ta 3 HU3bKOIO IMMOYTBOPIOBAJIbHOIO 31aTHICTIO. [TifTBEPIKEHO NPaBOMIPHICTD
CIIiJIbHOT'O 3aCTOCYBaHHSI Iiipo¢d06i3aTOpPiB 3 BOrHE3aXMCHUM ITOKPUTTSM JIePEBUHU Ha KOHKPETHUX MOJEJISIX
BILJIMBY 3MiHU BOJIOTOCTi i TemniepaTypu. [IpoBenieHi JOCIiIKeHHS 3 BU3HAYEHHS CTyIeHs rinpodobisalii nepeBuny,
KOPO3ilHOI [Iii 3aXMCHUX 3aCO0iB HAa METAJIM T TPUBAJIOCTI BOTHE3AXUCTy JE€PEBUHM LJISIXOM iX BUTPMMYBAHHS IIPU
IepeMiHHUX 3HaYEHHSX TeMIIEPaTyPH Ta BOJIOTOCTi ITOKa3aJIy, 0 3aCTOCYBaHHS rifpod06i3aTopa CyTTEBO 3aXUIIA€
IlepEeBUHY BiJ Aii BOJIOrY Ta MacONepEeHOCY aHTUIIIPEHIB, a caMe, IPOHUKA0YY B IIOPU JePeBUHM, rigpodobizyioTh
Kamninigpy Ta MiKpOTPIlMHY ITOBEPXHI, yTBOPIOIOYM 3aXMCHY IOJIIMEPHY IUIIBKY, 10 MiBUILy€E €KCIIyaTalliiHi
NOKa3HUKU. JlociizkeHa e(peKTUBHICTb BOTHE3aXUCTY [IePEB'SIHOI Tapy [71s1 30epiraHHs1 BUOYXOHEOe3IeYHNX
BHPOOIB Ta BCTAHOBJIEHO, 1110 HEOOPOOJIEHUH 3Pa30K 3 aTHUI [0 3aliIMaHHSI Ta IOLIMPEHHS MOJIyM'sl TOBEPXHEIO, 1110
IIPU3BOJUTH 10 CIIPALIOBAHHS MipONATPOHIB Ta PyMHYBaHHS KOHCTPYKLii, HATOMICTb, MOZ,EJIbHUI 3Pa30K JepeB’THOi
KOHCTPYKLii 06p06sIeHMI BOTHE3aXUCHUM IIOKPUTTSIM I1iCJISI BUTOPAHHS NAJILHOTO He TOPiB, IPU LIbLOMY

3a(iKCOBAHO CITyYEHHS 3aXMCHOIO IIOKPUTTS Ha OKPEMUX [iJISTHKAX ITif, Yac Aii moyym’s, 30Kpema y HIDKHIN YaCTrHI.

2. The dissertation is devoted to the solution of an actual scientific and technical problem, which consists in
preventing the thermal destruction of wood in building structures based on the creation of a swollen layer of coke
foam on the surface of the wood, which slows down the combustion processes and increases the operational
capacity when processing wood with organic-inorganic compositions. An analysis of the structure and properties
of wood is given. It was determined that the most dangerous property of wood is its ability to ignite. It has been
established that the most effective means of fire protection for wood are organic-inorganic flame retardants based
on phosphorus-ammonium. The mechanism of operation of coatings capable of forming a heat-insulating foam
coke layer on the surface of a wooden structure was revealed, and the role of the substances contained in the
coatings on the swelling process was established. The expediency of using acid-based catalysts in intumescent
coatings, urea as gas generators, and binding components based on natural organic substances, which are capable
of forming a heat-insulating layer of pinocoke under high-temperature action, has been determined. The effect of



natural binding hydrocarbons in the composition of the fireresistant coating, which is capable of forming a
protective film on the surface of wood, which, under high-temperature action, can form a protective foam coke
layer on the surface, has been established. The ignition process of a wood sample was simulated and the
parameters of the ignition time were set, which makes it possible to influence this process. Modeling of the
process of heat transfer by wood during its protection by a coating was carried out, the coefficient of thermal
conductivity was determined and the obtained dependences were obtained, which allow obtaining a change in the
dynamics of heat transfer when the coating swells. A mathematical model of the leaching of flame retardants,
when using a polymer shell made of organic material as a coating, was developed, which makes it possible to
estimate the effectiveness of the polymer shell based on the amount of flame retardants washed out. According to
the calculation scheme, the dynamics of release of water-soluble flame retardants from the fire-resistant layer of
wood when using a polyurethane shell was studied. The mechanism of fire protection of wood when using an
organic-inorganic composition was revealed, which consists in the formation of a swollen layer of coke foam on
the surface of the wood. The compatibility of fire-resistant properties of wood treated with an organicinorganic
composition was established. As a result of practical and theoretical research, a new type of coating based on
organic-inorganic substances was obtained, which is able to form a swollen heatinsulating layer of pinokok on the
surface of wood and prevent the penetration of high temperatures. A multifactorial method of evaluating
operational, in particular, leaching, hygroscopicity, corrosive action on metals, and fire-resistant properties based
on indicators of flammability, flame spread, and smoke-generating ability has been developed. The legality of the
joint use of hydrophobizers with a fire-resistant coating of wood on specific models of the effect of changes in
humidity and temperature has been confirmed. Conducted research on the determination of the degree of
hydrophobization of wood, the corrosion effect of protective agents on metals and the duration of fire protection
of wood by keeping them at variable values of temperature and humidity showed that the use of a hydrophobizer
significantly protects wood from the action of moisture and mass transfer flame retardants, namely, penetrating
into the pores of wood, hydrophobizes capillaries and microcracks of the surface, forming a protective polymer
film that increases performance. The effectiveness of fire protection of a wooden container for storing explosive
products was investigated and it was established that the untreated sample is capable of ignition and flame spread
through the surface, which leads to the firing of pyro cartridges and the destruction of the structure. Instead, the
model sample of the wooden structure is treated with a fire-resistant coating after burning out the fuel. was
burning, while the swelling of the protective coating was recorded in some areas during the action of the flame, in
particular in the lower part.
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