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1. Imcepranis npucBg4YeHa BUPIIIEHHIO aKTyaJIbHOI HayKOBO-TEXHIYHO] 3aj1a4i, 110 0JIArae y 3arnobiraHHi
T€PMiYHOMY PYMHYBaHHIO J€PEBUHU y Oy[IiBEJIbHUX KOHCTPYKLiSIX HA OCHOBI PO3KPUTTSI MEXaHi3My YIIOBIIbHEHHS
IIPOLIECY TOPiHHY, MiABUIIEHHS €KCIUTyaTalliHOi 3IaTHOCTI 32 YMOBU 3aXUCTY AEPEBUHU iHTYyMECLLEHTHUMU
MOKPUTTIMU. AHasi3 Pi3uKO-XiMIYHUX BIaCTUBOCTEN I€pEeBUHY [J03BOJIMB BUBHAUUTU NIE€PEBAry i HeJ oKy
IepEeBUHH, SIK KOHCTPYKLIMHOro Martepiainy. BuokpemseHo HalbiblI IOMKUPEHy Baly J€PEBUHHM, a CaMe 3JaTHICTB ii
CTPYKTYPY HE YUMHUTH OIip BOTHEBOMY IIOTOKY, 110 3yMOBJIIO€ BEJIMKUI PU3UK NOXKEKOHEOe3neKu. [IpoBeeHo
OTJI517, CIIOCO0iB Ta 3aC00iB BOTHE3aXUCTy JepeBuHU. [licyss 06pobeHoi iHpopmalii kacudikoBaHi OCHOBHI JieBi
3acobu. BucsitsieHi ixHi HefoJ1iKY Ta nepeBary. BusiBiieHi Hal6inbI €(PEKTUBHI KOMIIO3ULiI 17151 BOTHE3aXUCTY
JIEPEBMHU Ta BCTAHOBJIEHI IXHI HEJOJIIKY, @ CamMe: BUCOKA TOKCUYHICTh, BEJIMKA JUMOYTBOPIOBAJIbHA 30ATHICTD,

BiZICYTHICTb CIIPOTHBY PO3NOBCIOIKEHHIO I10JIyM's [IOBEPXHEIO, 3[ATHICTb 3 4aCOM [0 OCUIIAHHS Ta BilllIapOBYBaHHS



MIOKPUTTIB HA OCHOBi KOMITO3UIIill. BHsIBIEHO 0COGIMBOCT] yTBOPEHHS [TIHOKOKCOBOTO LIAPY TOKPUTTS Ta POJIb
KOMITOHEHTIB, 1110 BXOZSTh 10 MOro CKJIay Ha Ipolec ciydeHHs. OOIpyHTOBAaHO 3aCTOCYBAHHS B iHTYMECLIEHTHUX
IIOKPUTTSIX CIeLliaJIbHUX KaTajizaTopis, BYIJIeBOJHIB, Fa30yTBOPIOBAUIB Ta BSDKY4MX PEYOBUH, SIKi 31aTHI IpU
TeMIIEPaTypPHOMY BILIMBi yTBOPIOBATH MIHOKOKCOBUM 3aXWCHUI Wap. BUusiBIeHO poJib MiHEPaJIbHOI CKJIALIOBO] Y
CTPYKTYpPi BOTHE3aXMCHOT'O [TOKPUTTS, [Ka 3[aTHA, [P BUCOKOTEMIIEPATYPHI 1ii, BCTYNIaTH B XIMIYHY peakiiiio 3
KOMIIOHEHTaMU IIOKPUTTSI Ta YTBOPIOBATU KEPAaMOIIOLiOHI CIIOJIYKY, 10 3[JaTHI BUTPUMYBATH 3HAaYHUN
TeMIIepaTypHUil BIUIUB. [IpoBeleHO MOAEIOBAaHHS ITPOLIECY ITPOCYBAaHHS (PPOHTY (Pa30BUX NIEPETBOPEHS Iifl 4ac
CITy4yBaHHS BOTHE3axXMCHOIO ITOKPUTTS Ta OTPUMaHi pO3paxyHKOBi 3aJ1€XHOCTI, 110 J03BOJISIOTh CITPOTHO3YBaTU
3MiHy JUHaMiK{ CIIy4yBaHHS BOTHE3aXMCHOTO [TIOKPUTTS IIPY BILJIMBI MifBUILIIEHOI TEMIIEPATYpU. 32 OTPUMAHUMU
3aJI€KHOCTSIMU PO3PAXOBAaHO 4aC YTBOPEHHS IIIHOKOKCY IIPU TEPMIYHOMY PO3KJIaZi IOKPUTTS, KU csrae 2,2 C.
Po3pob6seHo ¢iznuHy Mozesb IpoLecy 3aliMaHHs IePEBUHU Ta il MaTeMaTU4HY iHTEepIIpeTallilo, 0COOJIUBICTIO SIKOI €
HasIBHICTb MOTYKHOCTI BU/IiZIeHHS (IIOTJIMHAHHSI) TEIJIOTU MTPU TEPMIYHOMY PO3KJIaZii MaTepiasy Ta MOKa3HMKA
MIBUAKICTb TEPMIYHOTO PO3KJIa/ly CIIOBIJIbHEHHS PEaKLill TOPiHHA [IPU 3aCTOCYBAaHHI BOTHE3aXUCHOTO TIOKPUTTS.
BcraHoBI€HO, 10 MicJIsl BIUVIMBY HA J€PEBUHY BUCOKOI TEMIIEPATypU, IOUYMHAETHCS I0T0 3aliIMaHHs 3 BUJIIZIEHHIM
3HAYHOI TeMIepaTypu. BCcTaHOBIIEHO, WO AJ1s1 HEOOPOOIEHMX 3Pa3KiB IOKA3HUK PO3BUTKY FOPiHHS (0) CTAHOBUTD
0,0152 c™-1, noka3HuK NpunuHeHHs ropinHs (o) = 0. EkcriepyMeHTasbHO BCTAHOBJIEHO, 11O BBEIEHHS MiHepaJIbHUX
HAIOBHIOBAYiB JJO CKJIaly OpraHO-MiHepasbHOi KoMIio3ullii y KisibkocTi 10 % cripuse nifgsuineHHo koedillieHTa
cnydenHs Big 30 no 36,7, mo y 1,5...1,84 pasu 6inblie, Bif 3Hau€HHS KoedillieHTa CITy4YeHHs! OpraHO-MiHepasibHOl
KOMITO3UIIii OIITMMaJIbHOTO CKJIay 6e3 HAallOBHIOBaYiB. PO3p06IeHO KOMILJIEKCHUI MiAXiN 4O OLiHIOBAaHHS
BOTHECTIMKUX BJIACTUBOCTEN 3a MOKAa3HUKAMU 3aIMUCTOCTi, TOPIOYOCTi, IMMOYTBOPIOBAJILHOI 3aTHOCTI.
[TpoBeneHo gocnigkeHHs e(pEeKTUBHOCTI BOTHE3AXUCTY I€PEBSIHOI Tapy /1J1s 30epiraHHs BUOYXOHe6e3IeYHUX
BUPOOIB Ta BCTAHOBJIEHO, 1[0 HEOOPOOIEHNH 3PA30K 31aTHUI 10 3aliMaHHS Ta IOMKUPEHHS MOJIyM’s IOBEPXHEIO, 110
IIPU3BOJUTH 10 CIIPALIOBAHHS [iPONATPOHIB Ta PyHHYBaHHS KOHCTPYKLii. BcTaHOBIIEHO, 110 3pa3oK, 06pobieHni
iHTYMECLIEHTHAM 3aXMCHUM ITIOKPUTTSIM 32 PaxyHOK CTBOPEHHSI CIIy4€HOT0 apy KOKCY 0ibll e(peKTUBHO 3a1obirae
BILJIMBY BMCOKOI TEMIIEPATyPy Ta MIBUAKOCTI OOBYIJIIOBAHHS I€PEBUHU, HiXX IOKPUTTS HA HEOPTraHi4Hiil OCHOBI,
MeXaHi3M Jii AKuX HalpaBJeHU! Ha TEeII0i30J0BaHHs. Po3po6eHo pekomMeH alliil Ta IPaKTH4Hi OCHOBU
OTPUMAaHHS BOTHE3aXUlleHUX Oy liBeJIbHUX MaTepiaiB, a came 0OpOOJISHHS TIOKPUTTSMU iCHYIOUMX KOHCTPYKLIH,
BMMOI'HY 0[O0 3aCTOCYBAHHS 3aXMCHUX 3aC00iB, BUKOHAHHS POOIT Ta yTPUMAaHHS 3axUILEHUX MaTepiajliB, KOHTPOJIb
SIKOCTi POOIT y IIpoLieci 3aXxMCHOro 06po6JIeHHS Ta y NpoLeci eKcIulyaraii. [IpoBe1eHO TeXHIKO-€KOHOMIYHe
OOIPYHTYBaHHS AOLIJIBHOCT] 3aCTOCYBaHHS BOTHE3aXVCHOTO 00p06ieHHs OyZiBeIbHUX MaTepiaiB Ta BUPOOIB.
[TpoBenieHO pO3paxyHOK BOTHE3AXUCTY CKJIQChKUX IIPUMillleHb 36epiraHHs ximiyHux pedoBuH HBII “3axuchi
nokputts” mioileto 8400 M™2 BorHe3axucHUM NOKPUTTAM «DAEPBOJI-BYl» Ta nokputtam «deHikc-1b», ke
HaNOi/IbII ITMPOKO BUKOPUCTOBYETHCS AJIS1 BOTHE3aXUCTY AepPEeBUHU. BuaHaueHo, M0 GaKTUYHNUN eKOHOMIYHUI
eeKT Bif BIIPOBa)KEHHs Po3p06seHOro 3acoby cTaHoBUTSH 1 811 712,00 rpH, a Ipy 3aCTOCYBaHHI aJlbTEPHATUBHOTO

BapianTy 607 488 rpH.

2. The dissertation is dedicated to the solution of an actual scientific and technical problem which lies in the
prevention of the thermal decomposition of wood used in building structures based on the revelation of the
mechanism of slowing down of the burning process and raising of the serviceability in case of wood protection
with intumescent coatings. Analyzing of physiochemical properties of wood made it possible to identify the
advantages and disadvantages of wood as a structural material. The most common defect of wood was
distinguished, namely the ability of its structure not to resist the fire flux which causes high risk of fire hazard.
Review of methods and means of fire retardant treatment of wood was conducted. Principal effective means were
classified upon information processing. Their drawbacks and advantages were highlighted. The most effective
compositions for wood fire retardant treatment were identified and their disadvantages were revealed, namely:
high toxicity, high smoke-forming ability, unavailability of any resistance to flame spreading across the surface,
and ability to crumble over time and delamination of the coatings based on the compositions. Specific features of
expanded coke coating formation as well as influence of the components being its constituent parts on the
expansion process were revealed. Application of special catalysts, hydrocarbons, gas forming compounds and



binding agents capable of forming protective expanded coke layer in the intumescent coatings was substantiated.
Role of a mineral additive in the structure of the fire protective coating capable of reacting with coating
components in case of high temperature exposure and form ceramic-like compounds which can withstand
vigorous thermal exposure was revealed. Necessary condition of ensuring fire retardant treatment efficiency is the
determination of any principal transformations (flammability, combustibility, flame spread, smoke-forming ability
and toxicity of fire effluents) combined with the environmental and serviceability performance. Simulation of the
process of propagation of the phase conversion front was conducted for the time of expansion of the fire
protective coating and some calculation relationships were derived which allow forecasting changing of the
expansion dynamics of the fire protective coating under elevated temperature exposure conditions. Using derived
relationships we calculated duration of expanded coke formation at the time of thermal decomposition of the
coating which equals to 2.2 s. Physical model of wood ignition and its mathematical interpretation were developed
specific feature of which was availability of heat evolution (absorption) rate at the time of thermal decomposition
of the material and index of the rate of thermal decomposition causing deceleration of burning reactions when
applying fire protective coating. It was revealed that upon wood exposure to high temperature its ignition was
initiated with the high temperature development. It was revealed that for the specimens having not been subjected
to fire protective treatment index of burning development was equal to 0.0152 s”™-1, and index of burning
cessation was 0. It was revealed experimentally that introduction of some mineral fillers to the organic and mineral
composition in the amount of 10 % promoted enlargement of expansion factor from 30 to 36.7 which was 1.5 to 1.84
times higher than expansion factor of the organic and mineral composition of optimum formulation containing no
fillers. A comprehensive approach was developed to the estimation of fire resistance performance by indices of
flammability, combustibility and smoke forming ability. Research of efficiency of fire retardant treatment of wood
tare used for explosives storage was conducted; it was established that a specimen having not been treated was
capable of catching fire and spreading flame across its surface; these facts lead to operation of pyrocartridges and
collapse of the construction. revealed that the specimen having been treated with intumescent coating prevented
more efficiently influence of high temperature influence and wood charring compared with coatings based on
organic compounds mechanism of effect of those was purposed at heat insulation due to formation of expanded
coke layer. Calculation of the amount of the materials necessary for the fire retardant treatment of chemicals
storage rooms belonging to “Zakhysni pokryttia” SME area of those equals to 8,400 m”™2 was conducted for the
case of “FIREWALL-WOOQOD” fire protective coating as well as “Phoenix-DB” coating being the most widely used
agent for fire retardant treatment of wood. We revealed that economical effect due to introduction of the
developed agent was equal to UAH 1,811,712.00 whereas that due to introduction of the alternative option was equal
to UAH 607,488.
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