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Pedepar:

1. ocnimKeHHs IPUCBSYeHe CTBOPEHHIO Ta Moaudikalii tepeBUHHO rojyrimepHux Komrosutis (1K), mo
[IOEHYIOTh BJIACTUBOCTI A€PEBUHU Ta I10JIiIMEPIB i MalOTh NIEPCIIEKTUBYU 3aCTOCYBaHHS Y OYAiBHULTBI Ta iHIIMX
ranyssix. PO3rysiHyTO BUKOPUCTaHHS MiHEepaJIbHUX HAllOBHIOBAYIB (30J1IbHUM 11JI, POC(OTiIIC) Ta OPraHiyHUX
MoaudikaTopiB (cTeapuHOBA KACJIOTA, €IIOKCUI0OBaHA COEBA OJIist). MeTa po60TH — pO3pOOKA TEXHOJIOTIH
BUTOTOBJIEHHS] KOMIIO3UTiB 3 BUCOKOIO MilIHiCTIO, JOBFOBIYHICTIO Ta CTIiMKiCTIO 4O 30BHIilIHIX BIIUBIB. [IpoBeneHo
€KCIIEPMMEHTAaJIbHI JOCIiIpKEHHS BIJIMBY J06aBOK Ha Pi3MKO MeXaHiuHi, TEXHOJIOTIUHI Ta eKCIIyaTaliliHi
BJIACTMBOCTi MaTepiaiB. BCTaHOBJIEHO, 1110 BBEIEHHS CT€APUHOBOI KUCJIOTH Y KinbKocTi 0,8-1,25 mac.% 3a6e3nedye
IOKpaleHHs MinHocTi ipu BuruHi (zo 51,3 MIla, +20%) Ta ymapHoi B'SI3KOCTi (+37%), a TAaKOXK 3MEHIIyE
BOJIOIIOTJIMHAHHS U KoeillieHT TepMiuyHOro po3uupeHHs. Ontumisalis ii BMiCTy ciipusie NiABUILEHHIO CTa0iIbHOCTI
Ta NPOAYKTUBHOCTI ITpoliecy eKCTpysii. Bnepie nokasaHo, mo BBeseHHs 0,5 Mac.% enoKCUA0BaHOI COeBOI OJIii
3HAYHO MOKPAlly€e XapaKTEPUCTUKM KOMIIO3UTY: yjapHa BSI3KiCTb 3pocTae maibke yrpudi (1o 20,0 kIk/m2),

MiHicTs npu BuruHi - no 50,8 MIla, koedilieHT TepMiYHOTO pO3LIMPEHHS 3MeHIIYeThCs Ha 15%. [Toganbie



30ibLIEHHS il BMICTY IPM3BOAUTD A0 MOTiPIIEHHS MEXaHIYHUX BJIACTUBOCTEH, IO BU3HAYAE ONTUMAJIbHUI PiBEHb
mopudikanii. 3aMineHHs KaJbLUTy 30JIbHUM ITUJIOM CIIPUSIE€ 3MEHIIEHHIO BOJOIOIIMHAHHS, TEPMIYHOTO
POBLIMPEHHS Ta YCAAKH, & TAKOX MifBUIYye MiLJHICTb I1py BUTUHI (7o 55,8 MIla). BogHouac ygapHa B'3KiCTb
3HIDKYETBCS OiJIbII HIX yABiYi, [0 MOTPedye BpaxyBaHHs IIPU IPAKTUYHOMY 3aCTOCYBaHHi. BukopucraHHg
docdorirncy sSK arpTepHATHBHOIO HAIIOBHIOBAYA 3a6€e31e4ye CTabibHICTb BJIACTUBOCTEN KOMIIO3UTY Ta 3HIKYE
CO6iBapTiCTh BUPOOIB, BiTKpHBaIOYX HOBI MOXKJIMBOCTI /1715 €KOJIOTIYHO OPieHTOBaHOro BUpOOHULTBA. [I06ynoBaHi
perpeciiiHi Moesi NifTBepanY 3HaYYIIA BIIJIMB MOAU(IKATOPIB, IPU LIbOMY B3aEMOJis1 MixK €[TOKCHIOBAHOIO
CO€EBOIO OJI€I0 Ta 30JIbHUM ITUJIOM BUSBUJIACS CTATUCTUYHO HE3HAUYIOIO, IO CBIIYUTh ITPO aAUTUBHUN XapaKTep
ixHbOro BIIUBY. PO3p06JieHi BUCOKOHAIIOBHEHI KOMIIO3UTH 3 IOpUIHUM HallOBHIOBAYEM [TOEIHYIOTh €KOJIOTIYHICTh
Ta €KOHOMIUHYy €(eKTUBHICTb, BUKOPUCTOBYIOUU [1I€PEBAXKHO BiIXO[M Ta BTOPMHHI MaTepianu. Bonu
XapaKTEePU3YIOThCSI BUCOKOIO MIlIHICTIO, CTIMKICTIO 1O TEPMiYHUX Iedopmallill Ta BOLOCTINKICTIO, IOBrOBIi4YHICTIO Ta
CTiMKiCTIO 10 6107I0TYHUX YMHHUKIB. Lle po6uTh iX NpUIATHUMMU 1151 32CTOCYBAHHS Y 30BHILIHIX KOHCTPYKLISIX
(Tepacu, oropoxi, ¢pacany), a TakoX y BUpOOHULITBI Me6J1iB. Po3pobiieHa peLienTypa yCHillHo anpoboBaHa y
BUPOOHMYMX YMOBax. EkcrieprMeHTasbHa NapTis NiATBepAnsia CTabiIbHICTb BAIaCTUBOCTEN, EKOHOMIYHY
e(EeKTUBHICTb Ta €KOJIOTiUHY JOLIJIBHICTb NigX0ay. BOpoBapKeHHS 3a0€3Me4YnsIo 3HKEHHS CO0iBapTOCTI,
€HEProCIOXXMBAHHS Ta MiHiMasbHi BUTPATU Ha aJallTallilo TEXHOJIOTI], 10 CBiMUTh PO FOTOBHICTh MaTepiany 1o
CEepiHOro 3aCTOCYBaHHS Ta Or0 KOHKYPEHTOCIIPOMOXKHICTh Ha PUHKY 037,00/110BaJIbHMX BUPOOiB. PedynbraTu
IOOCJIiI)K€HHS] MalOTh HAyKOBY HOBU3HY Ta MTPAKTUYHE 3HAYEHHS [JIs CTBOPEHHS €KOJIOTIYHO 6€3[eYHUX, CTablIbHUX

i TexHOJIOTIYHO edeKTUBHUX MaTepiasiB, IO BifIOBiIaI0Th Cy4aCHUM BUMOT'aM CTaJIOTO PO3BUTKY.

2. The research is devoted to the development and modification of wood-polymer composites (WPCs), which
combine the properties of wood and polymers and have promising applications in construction and other
industries. The study considers the use of mineral fillers (fly ash, phosphogypsum) and organic modifiers (stearic
acid, epoxidized soybean oil). The aim of the work is to develop technologies for producing composites with high
strength, durability, and resistance to external influences. Experimental studies were conducted to evaluate the
effect of additives on the physico mechanical, technological, and performance properties of the materials. It was
established that the introduction of stearic acid in the amount of 0.8-1.25 wt.% improves flexural strength (up to
51.3 MPa, +20%) and impact strength (+37%), while reducing water absorption and the coefficient of linear thermal
expansion. Optimization of its content enhances the stability and productivity of the extrusion process. For the
first time, it was shown that the addition of 0.5 wt.% epoxidized soybean oil significantly improves composite
properties: impact strength increases almost threefold (up to 20.0 kJ /m?), flexural strength rises to 50.8 MPa, and
the coefficient of thermal expansion decreases by 15%. Further increase in its content leads to deterioration of
mechanical properties, which determines the optimal level of modification. Replacing calcite with fly ash reduces
water absorption, thermal expansion, and shrinkage, while increasing flexural strength (up to 55.8 MPa). At the
same time, impact strength decreases more than twofold, which must be considered in practical applications. The
use of phosphogypsum as an alternative filler ensures the stability of composite properties and reduces product
cost, opening new opportunities for environmentally oriented production. Regression models confirmed the
significant influence of modifiers, while the interaction between epoxidized soybean oil and fly ash proved
statistically insignificant, indicating an additive nature of their effects. The developed highly filled composites with
hybrid fillers combine environmental friendliness and economic efficiency, utilizing mainly waste and secondary
materials. They are characterized by high strength, resistance to thermal deformation and water, durability, and
resistance to biological factors. This makes them suitable for outdoor structures (terraces, fences, facades) as well
as for furniture production. The developed formulation was successfully tested under industrial conditions. The
experimental batch confirmed the stability of properties, economic efficiency, and environmental feasibility of the
approach. Implementation provided reduced production costs, lower energy consumption, and minimal expenses
for technology adaptation, demonstrating readiness for serial application and competitiveness in the finishing
materials market. The results of the study possess scientific novelty and practical significance for the creation of
environmentally safe, stable, and technologically efficient materials that meet modern requirements of sustainable
development.
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