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Pedepar/anoTanis:

1. 3a pesyspTaTaMy BUKOHAHOTO KOMIIJIEKCHOTO JOCTIiIKEHHS 10JJ0 PO3PO0JIEHHS, TEOPETUYHOTO OO PYHTYBaHHS
Ta €KCIIEPMMEHTAJIbHOI I1epeBipKU e(PeKTUBHOCTI KOMIJIEKCHOI N10JIiIMEepHOI aHTUNipeHoBoi cucremu «AMOK-1»
17151 BOTHE3aXMCTy JE€PEBUHMU Ta LEeJII0JI030BMICHMX MaTepiajiB OTPMMAHO LI psif, pe3yJbTarTiB. B po6oTi
IIPOBEJEHO CUCTEMHUHI aHasli3 Ta Kjiacu@ikaliilo cydacHUX 3aC006iB IOBEPXHEBOI'O BOTHE3aXUCTy IepeBuHu. Ha
ocHoBi Hakazy MBC N 1064 «IIpo 3arBeppxeHHs [IpaBui 3 BOrHe3axXuCTy» Kylacu(ikoBaHO BOrHE3aXUCHI 3aco0U 3a
4OTUPMa O3HAKaMU: CKJIAZOM i BIACTUBOCTSMU, METOLOM 3aXMCTY, TOBLIMHOIO HAHECEHHS Ta YMOBaMM
ekcruryaTaii. [[poBeieHo OPiBHAIBHUI aHAJIi3 BiTYM3HSIHUX TA 3apYODKHUX BOTHE3aXUCHUX (Papo, J1aKiB i

IIpocoyeHb. BCTaHOBIIEHO, 1O TPaAuLiliHi npocoyyBanbHi 3acoou (MC, I, KOC-I, AJTAHA, ECOSEPT 450-1 Ta in.)



3a26€31e4yI0Th 3aXUCT IPOTArOM 1,5-2 POKiB, TOI SIK IOKPUTTS 3 MiATBEPIPKEHUM TepMiHOM ii 3a6e31e4yloTh
BOTHE3aXUCT y cepenHboMy 1o 10 pokiB. BapTicTe cepTudiKOoBaHUX iIMIIOPTHUX iHTYMECLLEHTHUX 3aC00iB CTAHOBUTD
54-105 rpH/M?, 0 y 2-3 pa3u nepesuliye codiBapTicTh po3pobsieHoi cucremu AMOK-1. [TpoananizoBaHo
HOPMAaTUBHO-TEXHIUHY 06a3y y c(pepi BOTHE3aXUCTy JepeBUHU B YKpaiHi. BUsBiI€eHO akTUBHUI IIpoLec ii rapMoHi3alii
3 €BPOIEMChKUMHU CTaHzapTaMu: 3anpoBamkeHo JCTY 9291:2024 «3axuct Big noxxexi. Boruezaxuct 6yaiBesbHUX
KOHCTPYKIIiil. 3aranbHi BUMOTM Ta METOIM KOHTPOJIIOBaHHS», [ICTY 9314:2025 «HacTtaHoBY 100 TPOEKTYBaHHS,
BMKOHAHHSI POOIT Ta NiATPUMaHHs eKCIulyaTaliliHoi IpUAATHOCTI», a Takox JJCTY EN 13381-2:2024. BonHovac psp
3aCTapifivx HOPMaTHMBHUX OKYMEHTIB pagsgHcbkoro 3paska ([OCT 16363-98, TOCT 30219-95) me 3a1unaeTsCs
YUHHUM, 110 YCKJIaHIOE YHi(iKalliio MeToIiB KOHTPOJIIO e(peKTUBHOCTI BOTHE3axXUCHUX 3aC00iB i IoTpebye
[I0/1Q/IBLIIOTO OHOBJIEHHSI HOPMAaTUBHO] 6a3u. AHai3 po3ziny naB 3Mory cOpMyJIIOBaTH BUMOTH [0 HOBOTO
BOTHE3aXHUCHOTO 3ac00y: 3a6€31e4eHHs IJIMO0KOro IPOCOYEHHS! IePEBUHY, (POPMYBaHHS MIiJIbHOTO i TEPMOCTIMKOTO
IIIHOKOKCOBOTO 1Iapy MPU TEIJIOBOMY BIUIMBi, BUCOKA 10YATKOBA i JOBrOTpUBaa €(EeKTUBHICTb, CTIMKICTb 10
atMoc@epHux (PaKkTopiB, LOCTYIIHA BApPTiCTb (00 33 I'pH/M?) Ta BUKJIIOYHO BiTUM3HSIHA CUPOBMHHA 6a3a. Lli Bumoru
CTaJIi OCHOBOIO [1J151 po3pobieHHs cucteMu «AMOK-1». Jlocil>keHO TeOpeTHUYHI IIepelyMOBU BOTHE3AXUCTY
IlepEBMHU Ta PO3KPUTO KiHETUKY il TEPMIYHOI AecTpyKuii. JlepeBrHa € CKIagHOI0 CYMILIIIIO IIPUPOLAHUX IT0JIIMEDIB:
uesosno3a (~50 %), reminemnionosa (~25 %) Ta girHin (~25 %), 0 MalOTh Pi3HY TEPMIiUHY CTilKicTh. HaliMeHI
TEPMOCTINKOIO € reMilleJ110J103a, Halbinbll — JIirHiH. JleTajJbHO PO3KPUTO NBOCTANiMHUN MEXaHi3M TOPiHHSL:
nosiym’siHa ctafist (250-450 °C, 55-60 % 3arasbHOro TENIOBUiIEHHS) — FOPiHHS ra30MoAiOHUX TPOLYKTIB
niposisy, Ta rereporeHHa crafis (750-850 °C, 40-45 % TennoBuiseHHs) — 6€3M0JyMEHEBE OKACIEHHS BYTJIMCTOTO
3anmuiky. KizbKiCHO 0XapaKTeprU30BaHO KiHETUKY TEPMIYHOI AeCTPYKIii IePEeBUHU: MIBUIKICTh I€PEBYIJIIOBAHHS B
peasIbHUX YMOBax Noxexi craHoBUTh 0,1-0,2 MM /XB Ta 3pOCTa€ i3 30i7IbIIE€HHSIM LBUIKOCTI IOBITPSIHOTO [1OTOKY.
CepepnHs rinbuHa niposiizHoro mapy micis 30 XBUIrH TeryioBoro Biuay 1pu 500-600 °C cTaHOBUTE: AJ1s1 COCHU
— 15-25 MM, 6epesu — 18-25 MM. BcTaHOBIIEHO, 1110 HAPOCTAHHS BYIVIUCTOTO APy MifBUIIY€e TEPMIUHUM OIIip
Marepiasy i 3a 1€BHOI TOBIMHU MOXKE CIIPUYMHUATH CAMO3TaCaHHs — Liell e(PeKT € TEOPETUYHOI0 OCHOBOIO 3aXUCTY
3a JOIIOMOT0I0 iIHTYMECLIEHTHUX MOKPUTTiB. CUCTEMATU30BAHO 1iCTh OCHOBHUX LJISIXiB 3HUKEHHSI TOPIOYOCTI
I€PEBUHU: BBE€JJ€HHSI PEUOBUH 3 BEJIMKOIO €HTaJIbIIiel0 (pa30BOro repexomy Npu TeMIeparypax HIbK4e TeMIIepaTypu
nipoJiizy; 3MiHa TEPMIYHOI AeCTPYKLil y HallpsIMKY 30iJIbII€HHS] BUXO/ly HErOPIOYMX IasiB; MiBUILIIEHHS BUXOLY
BYIVIUCTOIO KAPOOHI30BaHOIO 3aJIMLIKY; BBEIE€HHSI XIMIUHUX iHTi06ITOPIB FOPiHHS; HAHECEHHS MaTepiaiB, 3TaTHUX
YTBOPIOBATHU TEMJIOI30/II0BA/ILHUN MIAP; KOHCTPYKTUBHE OOJIMIIOBAHHS HETOPIOUMMY MaTepiasaMu. KoXeH i3 1yux
MeXaHi3MiB MOXXe peasli3oByBaTHCS OKpeMo abo B KOMbGiHalii, [0 Bu3Hayae BUOip TUILY aHTUILIPEHOBOI CUCTEMM.
JleTasbHO NPOaHai30BaHO BIUIUB IPUPOAHUX Ta XIMIYHMX YMHHUKIB Ha I€PEBUHY. BCTAHOBJIEHO, 1110 BOJIOTICTh
HIDKYE 55 % cIipusie pO3BUTKY I'PUOKOBUX 3aXBOPIOBaHb, TOAI SIK IIpYU IOBHOMY BOJIOHACUYEHHI IepeBUHA CTilika 10
6ioJ1oriuHMX PYIHIBHUKIB. [list KOHIIEHTPOBAHMX KMCJIOT Ta iIKMX JIyTiB [IPY MiBUIEHUX TEMIIEPATypax CIPUYMHSIE
rizipoJii3 1eJ110J1031 3 YTBOPEHHSM I110K03H. Lli XiMiuHI IepeTBOpeHHs HeoOXinHO BpaxoByBaTy Ipu GOPMYBaHHI
CKJIaJly BOTHE3aXUCHUX CUCTEM JJIs1 YHUKHEHHS Jerpajalii [epeBUHY Yepe3 B3aeMO/Iil0 3 KUCTIOTHUMU
KOMIIOHEHTaMU aHTUIIpeHiB. BctaHoBIEHO, 0 (GOCPOPHO-a30THI AHTUNIPEHOBI CUCTEMU € HANOiIbII

ebEeKTUBHUMM.

2. Based on the results of a comprehensive study on the development, theoretical substantiation and experimental
verification of the effectiveness of the complex polymer flame retardant system "AMOK-1" for fire protection of
wood and cellulose-containing materials, a number of studies have been carried out. In the first chapter a
systematic analysis and classification of contemporary surface fire-protection agents for wood is carried out. On
the basis of MIA Order No. 1064 —On Approval of Fire-Protection Rulesn, fire-protective agents are classified along
four criteria: composition and properties, protection method, application thickness and service conditions. A
comparative analysis of domestic and foreign fire-protective paints, varnishes and impregnations is carried out. It
is established that traditional impregnating agents (MS, PP, KOS-D, ALANA, ECOSEPT 450-1, etc.) provide
protection for 1.5-2 years, whereas coatings with a confirmed service life provide fire protection for an average of
up to 10 years. The cost of certified imported intumescent agents amounts to 54-105 UAH /m?, which is 2-3 times
the cost of the developed AMOK-1 system. The regulatory and technical framework for wood fire protection in



Ukraine is analysed. An active process of harmonisation with European standards is identified: DSTU 9291:2024
—Fire Protection. Fire Protection of Building Structures. General Requirements and Control Methodso, DSTU
9314:2025 —Guidelines for Design, Construction and Maintenance of Performancen, as well as DSTU EN 13381-
2:2024, have been introduced. At the same time, a number of outdated Soviet-era regulatory documents (GOST
16363-98, GOST 30219-95) remain in force, which complicates the unification of effectiveness-control methods
and requires further updating of the regulatory framework. The analysis of the chapter enabled the formulation of
requirements for the new fire-protective agent: ensuring deep impregnation of wood, formation of a dense and
thermally stable char-foam layer under thermal exposure, high initial and long-term effectiveness, resistance to
atmospheric factors, an affordable unit cost (up to 33 UAH /m?) and an exclusively domestic raw-material base.
These requirements formed the basis for the development of the —AMOK-1o system. In the second chapter the
theoretical prerequisites for wood fire protection are investigated and the kinetics of its thermal degradation are
elucidated. Wood is a complex mixture of natural polymers: cellulose (~50 %), hemicellulose (~25 %) and lignin (~25
%), which differ in thermal stability. Hemicellulose is the least thermally stable, lignin the most. The two-stage
combustion mechanism is elaborated in detail: the flaming stage (250-450 °C, 55-60 % of total heat release) —
combustion of gaseous pyrolysis products — and the heterogeneous stage (750-850 °C, 40-45 % of heat release) —
flameless oxidation of the carbonaceous residue. The kinetics of thermal degradation of wood are characterised
quantitatively: the charring rate under real fire conditions is 0.1-0.2 mm/min and increases with rising air-flow
velocity. The mean depth of the pyrolysis layer after 30 minutes of thermal exposure at 500-600 °C amounts to:
15-25 mm for pine, 18-25 mm for birch. It is established that the growth of the char layer raises the thermal
resistance of the material and, beyond a certain thickness, can cause self-extinction — this effect constitutes the
theoretical basis for protection by intumescent coatings. Six principal mechanisms for reducing the combustibility
of wood are systematised: introduction of substances with a high enthalpy of phase transition at temperatures
below the pyrolysis temperature; modification of thermal degradation in the direction of increasing the yield of
non-combustible gases; increasing the yield of carbonaceous char residue; introduction of chemical flame
inhibitors; application of materials capable of forming a thermally insulating layer; structural cladding with non-
combustible materials. Each of these mechanisms may be realised individually or in combination, which
determines the choice of antipyrene-system type. The effects of natural and chemical factors on wood are
analysed in detail. It is established that a relative humidity below 55 % promotes the development of fungal
diseases, whereas at full water saturation wood is resistant to biological degraders. The action of concentrated
acids and caustic alkalis at elevated temperatures causes hydrolysis of cellulose with formation of glucose. These
chemical transformations must be taken into account when formulating fire-protective systems in order to avoid
degradation of wood through interaction with the acidic components of antipyrenes. It is established that
phosphorus-nitrogen antipyrene systems are the most effective.
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