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1. Inceprauis npucBg4YeHa BUPIIIEHHIO aKTyaJbHOI HAyKOBO-TEXHIUHO] 3aJjadi, 110 MoJIsIrae y 3arnobiraHHi
TEpMiYHOMY PyMHYBaHHIO J€PEBUHU y Oy1iBeJIbHUX KOHCTPYKIisIX HA OCHOBI PO3KPUTTSI MEXaHi3My YIIOBiIbHEHHS
IIpolLiecy rOpiHHS, MiABUIIEHHS €KCILIyaTalliHOl 30aTHOCTI 32 YMOBHU 3aXUCTY AEPEBUHY iHTYMECLIEHTHUMU
MOKPUTTAMU. AHAMI3 Pi3NKO-XiMiYHUX BIACTUBOCTEN AEPEBUHU JO3BOJIMB BU3HAYNTH II€peBaru i HeJ0liKu
IlepeBUHH, IK KOHCTPYKIiITHOro MaTtepiainy. BuokpemseHo HalbiIbLI [IOMIKMPEHy Bafly JepeBUHH, a caMe 31aTHICTB ii
CTPYKTYPY HE YMHUTU OIIip BOTHEBOMY ITOTOKY, 110 3yMOBJIIO€ BEJIMKMI PU3MK MOXKEKOHEOe3neKu. [IpoBeeHo

OTJI517, CIIOCOGiB Ta 3aC00iB BOTHE3aXUCTY JepeBUHU. [licg 06pobieHoi iHpopmalii kacugikoBaHi OCHOBHI Ji€Bi



3acobu. BucsitiieHi ixHi HefoJIiKY Ta epeBary. BuspieHi Hal6ibII €(PEKTUBHI KOMIIO3ULi 1711 BOTHE3aXUCTY
IlePEBMHM Ta BCTAHOBJIEH] iXHi HEIOJIIKY, @ CAM€E: BUCOKA TOKCUYHICTb, BE€JINKA AMMOYTBOPIOBAIbHA 31aTHICTB,
BiZICYTHICTb CIIPOTHBY PO3IOBCIOIKEHHIO I10JIyM's [IOBEPXHEIO, 3ATHICTb 3 4aCOM [0 OCUIIAHHS Ta BillIapOBYBAaHHS
IIOKPUTTIB HA OCHOBiI KOMIIO3ULill. BusIBIEHO 0CO6IMBOCTI yTBOPEHHSI [1IHOKOKCOBOTO LIapy NOKPUTTS Ta POJib
KOMIIOHEHTIB, 0 BXOISTh O MOT0 CKJIaZy Ha Ipolec ciydeHHs.. OGIPYHTOBAHO 3aCTOCYBAHHS B IHTYMECLIEHTHUX
IIOKPUTTSIX CIeLliaJIbHUX KaTajizaTopiB, BYIJIeBOJHIB, Fa30yTBOPIOBAUIB Ta BSDKY4YMX PEYOBUH, SIKi 3IaTHI IpU
TeMIIEPaTypPHOMY BIIMBi yTBOPIOBATH INIHOKOKCOBUH 3aXUCHUI ap. BUusiBieHO poJib MiHEpasIbHOI CKIaNIOBO] ¥
CTPYKTYpPi BOTHE3aXMCHOTO ITIOKPUTTS, gKa 3aTHA, [P BUCOKOTEMIIEPATYPHI 1ii, BCTYNaTH B XiMI4YHY peakiiiio 3
KOMITOHEHTaMU IIOKPUTTSI Ta YTBOPIOBATU KEPaMOIIOLiOHI CIIOJIYKHY, 10 3aTHI BUTPUMYBATH 3HAYHUN
TeMIlepaTypHuil BIIUB. [IpoBeileHO MOZEI0OBaHHS ITPOLIECY IPOCYBaHHS (PPOHTY (Pa30BUX NIEPETBOPEHb Iifl 4ac
CITy4yBaHHS BOTHE3aXMCHOTO ITIOKPUTTS Ta OTPMMaHIi PO3PaxXyHKOBI 3aJI€3KHOCTI, 10 JO3BOJISIIOTh CIIPOTHO3YBaTU
3MiHY IMHaMIK/ CIly4yBaHHS BOTHE3aXMCHOTO [IOKPUTTS IIPY BILJIMBI MigBUILIEHOI TEMIIEPATYPU. 34 OTPUMaHUMU
3aJIEKHOCTSIMU PO3PAaXOBaHO 4aC YTBOPEHHS MIIHOKOKCY IIPU TEPMIYHOMY PO3KJIaZi IOKPUTTS, SIKUM csrae 2,2 C.
Po3pob6seHo ¢izuuHy Mozesb NpoLecy 3aliMaHHs IepeBUHU Ta ii MaTeMaTHU4HY iHTepIIpeTallilo, 0COOJIMBICTIO SIKOI €
HasIBHICTb MTOTY>KHOCTI BUAiJIEHHS (IIOTJIMHAHHS) TEIJIOTYU NIPYA TEPMIYHOMY PO3KJIaJli MaTepialy Ta MOKa3HUKa
MIBUAKICTb TEPMIYHOTO PO3KJIa/ly CIIOBIIbHEHHS PEaKIill TOPiHHA [IPU 3aCTOCYBaHHI BOTHE3aXUCHOTO TIOKPUTTS.
BcraHoB/I€HO, 1O MiCJIs BIJIMBY HA I€PEBUHY BUCOKOI TEMIIEPATYPH, TIOYMHAETHCA MOTO 3aliMaHHS 3 BULIJIEHHAIM
3HAYHOI TeMIepaTypu. BcTaHOBIIEHO, O AJ151 HEOOPOOIEHMX 3pa3KiB NIOKA3HUK PO3BUTKY FOPiHHS (0) CTAHOBUTD
0,0152 ¢™-1, NOKa3HUK MPUIIMHEHHS TOpiHHA (O) = 0. EKCIIeprMeHTasIbHO BCTAHOBJIEHO, 1I0 BBEJIEHHS MiHEPa/IbHUX
HAIOBHIOBAYiB JJ0 CKJIaly OpraHO-MiHepasbHOi KoMIio3ullii y KinibkocTi 10 % cripuse nigsuineHHIo koedillieHTa
cniydenHs Big 30 1o 36,7, mo y 1,5...1,84 pasu 6inblie, Bif 3HaueHHs KoedillieHTa CITy4yeHHs! OpraHO-MiHepasibHOi
KOMITO3UIIii OIITMMaJIbHOTO CKJIay 6€e3 HAallOBHIOBaYiB. PO3p06IeHO KOMILJIEKCHU MiAXiN 40 OLiHIOBaHHS
BOTHECTIMKUX BJIACTUBOCTEN 3a MOKa3HUKAMU 3aIMUCTOCTi, TOPIOYOCTi, IMMOYTBOPIOBAJILHOI 3aTHOCTI.
[TpoBeneHo gocigkeHHs e(peKTUBHOCTI BOTHE3aXUCTY IePEBSIHOI Tapy /1J1s 30epiraHHs BUOYXOHe6e3eYHUX
BMPOOIB Ta BCTAHOBJIEHO, 110 HEOOPOOJIEHUH 3Pa30K 3JaTHUM [0 3aliIMaHHS Ta [IOMMPEHHS MOJIyM'sl IOBEPXHEIO, 110
IIPU3BOJUTS [I0 CIIPALIOBAaHHS MiPONATPOHIB Ta PyIHYBaHHS KOHCTPYKLii. BCTaHOBJIEHO, 1110 3pa3okK, 06p0o6IeHU
iHTYMECLIEHTHUM 3aXUCHUM ITIOKPUTTSIM 32 PaxyHOK CTBOPEHHSI CIIy4eHOT0 apy KOKCY 6iybil epeKTUBHO 3a1obirae
BILJIMBY BMCOKOI TEMIIEPATYPH Ta MIBUAKOCTI OOBYIJIIOBAHHS I€PEBUHU, HiXK IOKPUTTS HA HEOPTaHiuHii OCHOBI,
MEXaHi3M Jiil SKUX HalpaBJjleHUI Ha TeIy10i3010BaHHS. PO3p0o6yieHO peKoMeHJallii Ta MPaKTU4YHi OCHOBU
OTPUMAaHHS BOTHE3aXUIIeHNX OyliBeJIbHUX MaTepiaiB, a came 0OpOOJISHHS TOKPUTTSMHU iICHYIOUMX KOHCTPYKLIH,
BMMOI'Y 110J0 3aCTOCYBAaHHS 3aXMCHUX 3aC00iB, BUKOHAHHS POOIT Ta yTPUMaHHS 3axXUILEHUX MaTepiajliB, KOHTPOJIb
SIKOCTi POOIT y IpoLeci 3axucHOro o6po6sIeHHs Ta y NpoLeci ekcruyaratii. [IpoBeleHO TeXHIKO-€KOHOMIYHe
OOI'PYHTYBaHHSI IOLIIJIbHOCTI 3aCTOCYBAHHSI BOTHE3aXMCHOTO 06pO6JIeHHS Oy IiBeJIbHUX MaTepiasliB Ta BUPOOIB.
[TpoBenieHO pO3paXxyHOK BOTHE3AXUCTY CKJIaIChKUX IIPUMillleHb 36epiraHHs ximiyHuX pedoBuH HBII “3axuchi
nokputts” mioileto 8400 M2 BorHe3axucHUM NOKPUTTAM «DAEPBOJI-BYl» Ta nokputtam «deHikc-1b», ke
HaMOi/IbII IMPOKO BUKOPUCTOBYETHCS IJ151 BOTHE3AXUCTY N€PEBMHU. BU3HaY€HO, MO (PaKTUYHNN EKOHOMIYHUI
eeKT Bif BIIpOBaIpKeHHs Po3p06seHoro 3acoby ctaHoBuTh 1 811 712,00 rpH, a Ipy 3aCTOCYBaHHI aJIbTEPHATUBHOTO

BapiaHTty 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-WOOD” 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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