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Pedepar/anoTamnis:

1. Inceprauis Ha 3000yTTs CTyneHs JokTopa dinocodii 3a cneianpHicTio 261 «IloxkeskHa 6e3nexka» —
HaujonanbHui yHiBEpCUTET LMBIIILHOTO 3aXUCTy YKpaiHy, Yepkacy, 2026. AKTyasbHICTb. Boga Ik OCHOBHA
BOTHEraCHa PE4YOBMHA MA€ CYTTEBUI HENOJIIK — HU3bKUI KOE(illieHT KOPMCHOTO BUKOPUCTAHHS 4€PE3 BUCOKUN
[IOBEPXHEBUI HATAT i HELOCTATHIO 3MOYYBaJIbHY 3JaTHICTb. [lepcrieKTHBHUM HanpsMoM € MoaudikyBaHHS BOOU
[IOJIIMEPHUMU T'€JIEYyTBOPIOBAJILHUMY CIIOJIyKAMU, SIKi MiZBUIIYIOTh B'43KiCTb, aIre3ilo Ta LO3BOJIAIOTh peasi3yBaTh
O HOYACHO YOTHMPY MEXaHi3MU raciHHS: OXOJIOAKEHHS, i30J110BaHHS, (JIeTMAaTU3YBaHHS Ta iHTiOyBaHHS.
OnrtrMarsnpHi CKJIaU TaKUX CUCTEM JIOCi HAYKOBO HE OOIPYHTOBaHi. MeTa — BUSIBUTH 3aKOHOMIPHOCTI BILJIMBY
(}i3MKO-XiMIUHUX BJIaCTUBOCTEN KOMIIO3UIIil I0JIiIMEPHUX I'eJIeyTBOPIOBAIbHUX CIIOJIYK Ha OCHOBI
BOZOIIOIJIMHAJIBHOIO M0J1iaKpUIaTy Ha €(PEKTHUBHICTh BOJHUX BOTHETACHUX PEUYOBMH. 3aBIaHHS: aHAJI3 Cy4aCHUX
IiAXOMiB IO TaCiHHS [10XXEXX BOOHUMHU PEYOBUHAMMU; NOCTiIKeHHS Pi3nKo-XiMIYHMX BIACTUBOCTEN MOAN(IKOBAHUX

reJIeyTBOPIOBAUiB; pO3pO0JIEHHS peLenTypy KOHLIEHTPATY [JIsl FaCiHHSI [oXeX Kiacis A i B Ta popmyBaHHS



BOTHE3aXHUCHUX CMYT B €KOCHUCTEMAX; TPOBE/IEHHS BOTHEBUX €KCIIEPUMEHTIB i pO3pO0JIEHHS METOIUYHUX
pexoMeHpaii. Metonu. KOMIIeKCHUN MifxXin: aHasli3 HAyKOBUX JIKEPEJI, MATEMAaTUYHE MOJIEIIOBAHHS PYXY KYJIbKU
y B'SI3KOMY CepeoBULLi 17151 BUBHAUEHHSI IMHAMIYHOI B'SI3KOCTI, IIJIaHYBaHHS €KCIIEPUMEHTY, CTaTUCTUYHA 06pOOKa
I QHUX, BOTHEBI BUIIPOOYBAaHHS B YMOBAaxX HAOJIMKEHUX [I0 pealbHUX. HayKoBa HOBU3HA: — BIleplIe€ BCTAaHOBJIEHO
3aKOHOMIPHICTb BIUIMBY KOHLIEHTPALil IOJIiaKpUiIaTy Ha aAresito rigporesito 4o MOBEPXHI JEPEBUHU, 110 JO3BOJISE
320€3MeYuTH YTPUMaHHS PEYOBUHU HA TBEPIMX FOPIOUMX [TI0BEPXHSX; — BCTAHOBJIEHO 3aJI€5KHICTh B'SI3KOCTI
BOTHETaCHOT0O PO3UYMHY Bifl KOHLIEHTPALlii IoJliakpuarty, o 3a6e3redye peryaoBaHHs PEe0JIOTiYHUX BIACTUBOCTEN
3aJI€KHO Bifj yMOB I10JKEXXOTaCiHHS; — BUSHAYEHO ONTUMAJILHUM CKJIA, KOHLIEHTPATY: [oJjiakpuiar — 28%, pancosa
padinosana omist — 24%, niHOyTBOPIOBaY — 4%, Boza — 44%. TexHoJIOris IPUTOTYyBaHHS — NBOETAIHA: CIIOYATKY
3MilllyBaHHS [10JIiaKPUJIATy 3 OJIi€l0, IOTIM JOLABaHHS [IIHOYTBOPIOBAYa i BOAU; — YIOCKOHAJIEHO METOIUKY
BU3HA4YEHHS IMHAMIYHOI B'I3KOCTi KOJIOIIHUX PO3unHiB y AianaszoHi 0,05-20000 cIT Ha 0CHOBi KOMGiHYBaHHS
3akoHiB [lyazeiing i CTokca 3 yrouneHHsM Jlanen6ypra. OCHOBHi pe3ysbTaTi 110 po3zinax. Po3zin 1. AHamni3
CBITOBOTO i BITYM3HSIHOTO JOCBi/ly 3aCTOCYBaHHSI BOJHUX BOTHEraCHUX peyoBUH. OGI'PYHTOBAHO IepeBaru
MoU(DIKOBaHUX CUCTEM — MiBUIleHa CTA0UIbHICTh KOJOITHO-JUCIIEPCHUX CUCTEM i KOMIIJIEKCHUH BILJIUB Ha
npolec ropinHs. Po3gin 2. JlocainskeHo peoJioriyHi BaCTUBOCTI MOAM(DIKOBAHUX CKJIATiB. BcTaHOBIEHO
TUKCOTPOIHY MOBEMIHKY: IPU 3POCTaHHI MBUAKOCTI 3CYBY B'SI3KiCTb 3HKYETHCS — 11O IOJIETIIYE TPAHCIIOPTYBAHHS
yepes 00J1aHaHHS, MicJIsl 10Jadi — BiIHOBJIIOETHCS, YTBOPIOIOUM CTabisibHE MOKPUTTS. JloBeIeHO MiABUILEHY
3ATHICTb YTPMMYBATUCh HA NOXMJIMX i BEPTUKAJIBHUX MOBEPXHSIX. Po3ain 3. PO3po6iieHO penenTypy KOHLEHTPATiB.
BBeneHo moaudiKyBasbHi areHTH: a€pOCUJI, COPOITAHMOHOOJIEAT, PariCoBa OJlisl. BCcTaHOBIEHO 10 BMiCT
nostiakpuiary 1,5-2,0% 3abesnedye onTuMabHy OGHOPITHICT 6€3 rpyoK. OTpMMaHO yHiBepcayibHuUi 3aci6 1jis
raciHHs MOXKEeX Pi3HUX KiaciB. Po3zin 4. BOrHEBI eKCIIEpUMEHTH MIATBEPAUIIM TI€PEBAry rejleBUX PeYOBYH HAL
4ICTOIO BOZOI0 — 3a MIBUJIKICTIO JIOKaIi3aLii i TpMBaicTIO TepMOi30aLiitHOro edexty. Oco61BO e(PeKTHBHI Ha
BEpPTUKAIbHUX [TOBEPXHSIX. [JOBEI€HO CYMICHICTb 3 HAsSIBHUM I1OKEXHO-TeXHIYHUM 006s1agHaHHSIM. [IpakTuyHe
3HaueHHs. Pe3ysbTaTul BIpoBamykeHo B AistnbHicTb HBD «dakrop», IHALI3 HYLI3 Vkpainu Ta M06inbHOTO LIEHTPY
JCHC — 30Kkpema arpo60BaHO TEXHOJIOTIIO NI0/IaYi reJIeBOl pEeYOBUHU 3 O€3MiJIOTHUX JIiTa/IbHUX alapartiB Ha BUCOTI

1o 70 MeTpiB.

2. Dissertation for the Degree of Doctor of Philosophy, Specialty 261 "Fire Safety” — National University of Civil
Protection of Ukraine, Cherkasy, 2026. Background. Water remains the primary firefighting agent worldwide, yet
its practical effectiveness is significantly limited by high surface tension and poor wetting ability, which cause
rapid runoff from burning surfaces and substantial water loss during firefighting operations. A promising solution
lies in modifying water with polymer gel-forming compounds, which increase viscosity and adhesion while
enabling four simultaneous fire suppression mechanisms: cooling, isolation, phlegmatization, and inhibition.
However, the optimal compositions of such systems have not been scientifically established. Objective. To identify
the governing relationships between the physicochemical properties of polymer gel-forming compositions based
on water-absorbing polyacrylate and the effectiveness of water-based fire suppression agents. Research tasks:
review of current approaches to water-based firefighting; investigation of the physicochemical properties of
polymer-modified gel-forming agents; development of a concentrate formulation for Class A and B fires and the
creation of fire protection barriers in ecosystems; fire suppression experiments and development of practical
application guidelines. Methods. A comprehensive methodology was applied, combining literature analysis,
mathematical modeling of sphere motion in viscous gel media for dynamic viscosity measurement, experimental
design planning, statistical data processing, and fire suppression tests conducted under conditions closely
simulating real fire scenarios. Scientific contributions: — For the first time, the relationship between polyacrylate
concentration and hydrogel adhesion to wood surfaces was established, enabling precise control of agent
retention on solid combustible materials; — The dependence of solution viscosity on polyacrylate concentration
was determined, allowing adjustment of rheological properties to suit specific firefighting conditions; — The
optimal concentrate composition was identified: polyacrylate — 28%, refined rapeseed oil — 24%, general-purpose
foam agent — 4%, water — 44%. The preparation process is two-stage: polyacrylate and oil are first blended into a
uniform mixture, followed by the addition of the foam agent and water; — A refined methodology for measuring



the dynamic viscosity of colloidal solutions across the range of 0.05-20,000 cP was developed, combining
Poiseuille's law, Stokes' method, and the Ladenburg correction. Key findings by chapter. Chapter 1. A
comprehensive review of domestic and international experience in water-based fire suppression was conducted.
Modified gel systems were shown to outperform conventional water through enhanced colloidal stability and
multi-mechanism fire suppression action. Chapter 2. Rheological behavior of modified compositions was studied in
detail. All formulations exhibited pronounced thixotropy: viscosity decreases under shear stress — facilitating
transport through firefighting equipment — and recovers immediately upon application, forming a stable
protective coating. Significantly improved retention on inclined and vertical surfaces was demonstrated. Chapter
3. Concentrate formulations were developed with the addition of modifying agents: aerosil for adhesion control,
sorbitan monooleate as emulsifier, and rapeseed oil as an evaporation stabilizer. A polyacrylate content of 1.5-2.0%
was found to provide optimal homogeneity without clumping, making field preparation straightforward. The
resulting formulation proved effective across multiple fire classes. Chapter 4. Fire suppression experiments
confirmed the clear advantage of gel-based agents over plain water in both speed of flame localization and
duration of thermal insulation effect. Performance was particularly strong on vertical surfaces due to the agent's
ability to adhere and evaporate gradually. Full compatibility with standard firefighting equipment was
demonstrated. Practical implementation. The research findings have been adopted by Scientific Production Firm
"Factor”, the Research Institute of Civil Protection of the National University of Civil Protection of Ukraine, and the
State Emergency Service of Ukraine Mobile Rapid Response Center — including field trials of gel agent delivery
from unmanned aerial vehicles at altitudes of up to 70 meters.
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