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1. Y puceprauiiiziil po60Ti BUpillIeHO HAYKOBO-TEXHIUHE 3aBAaHHS, sSIKe I10JISITa€ Y OKpalleHHi aaresii Mix
I€PEBUHOIO i TEPMOIJIACTUYHUM MOJIMEPOM LIJISXOM MOJINQIKYBaHHS MIIOHY JIMMOHHOI KUCJIOTOIO i
BCTaHOBJIEHH] 3aKOHOMIDHOCTEN BIIJIUBY IIOPOJY IE€PEBUHM i TOBIIMHN TEPMOIUIACTUYHOI IJ1iIBKY HA BJIACTUBOCTI
danepu. 3aMiHa KJIACUYHUX TEPMOPEAKTUBHUX KJIeiB, SIKi 3a3BMYall € TOKCUYHUMU BHACJIIZIOK IPUCYTHOCTI
dopmasnberiny, Ha TEPMOILJIACTAYHI [10JIiIMEPH, J03BOJIUTb 3MEHIIUTH KiJIbKiCTh BUKUIIB POPMabIETiNy B
HaBKOJIMIIIHE CEPEOBUILE B MTPOLIECi BUTOTOBJIEHHS (DaHepU Ta MIKiIJINBUI BIJIUB HA KUTTEAISIIIbHICTD JIOOUHY, a
TaKOXX 3MEHILIUTb OOCSTY HAaKOMMYEHHS [IJIACTUYHUX BixoziB. OfHNUM i3 IepCIEeKTUBHUX HANIPSIMIB BUPIilIEeHHS
Mpo6sieMU TOKCUYHOCTI paHepU € BUKOPUCTAHHS TEPMOIIJIACTUYHUX NTOJIiMepPiB, 0COBIMBO NIepepobIeHUX, 3aMiCTh
TOKCUYHUX TEPMOPEAKTUBHUX KJIE€iB. BenKor nepeparoio 1jux mnoJiMepiB € Te, 1o eMicis popManbieriny 3 Takoi
(aHepyu NPaKTUYHO AOPiBHIOE HYIO. le He TiNbKK MOKpallye eKOJIOTiYHi MOKa3HMKY (paHepu Ta YMOBH ii

BUPOOHUIITBA, A ¥ 3MEHIIlye HeraTUBHUI BIIJIMB TaKUX I10J1iMEePiB HAa HABKOJIMIIHE CepelOBUIIle BHACIIOK



TPHUBAJIOTO INpoLecy ix biogerpagauii. 3acTocyBaHHs TEPMOILIACTUYHOI IUTiBKU SK KJIEIO 17151 CKJICIOBAHHS IIIIOHY,
OKpiM TOro, 110 IJIiBKa He MiCTUTh (OpMasberiny, 3Ha4HO CIIPOLIyE TEXHOJIOTIIO TOPIBHSIHO 3 BUKOPUCTAHHSM
pinkux kieis. Kpim Toro, nepepobsieHi TepMonacTUyHi oJiMepHi MaTepiaiu € Biixogamy BUPOOHULITBA i
IeUIeBIli, HDK IepBUHHI NIoJliMepU. TakuM YMHOM, YTUJIi3allis Iepepo6IeHUX TEPMOIVIACTUYHAX CUHTETUYHUX
BiZIXOZiB 03BOJII€ EKOHOMHO BUKOPMCTOBYBATY PECYPCHU ITEPBUHHUX TOJIMEPIB i 0JHOYACHO 3aXMIIATH
HaBKOJIMIIHE cepefoBulle. Y aucepTaliliiHiil po6OoTi 3's1COBaHO BIIUB TUITYy TEPMOILJIACTUYHOI I10J1ieTUIIEHOBOI
IJ1iBKHY, il TOBIIMHY, IOPOAU IE€PEBUHU Ta CIIOCOOY MOIM(iKyBaHHS IOBEPXHI MINOHY Ha (i3UyHi Ta MexXaHiuHi
BJIaCTUBOCTI (paHepu. [IpogeMOHCTPOBAHO, 1110 BTOPUHHA TEPMOIIACTUYHA IJ1iBKa MOJIETUIeHY HU3bKOI T'YCTUHU
(ITEHTI'B) migXoOuTh [J1s OTPUMAaHHS €KOJIOTIYHO YMCTUX (paHepHUX MaHesel i3 MIOHY Pi3HUX [OPin AepeBrHU 3
XapaKTepUCTUKaMU, IPUAATHUMHU [1JIs YCIIIITHOTO BUKOPUCTaHHS BcepeyHi npuMileHs. Kpim toro, ¢pisnyni Ta
MEXaHi4Hi BJIAaCTUBOCTI He [T0Ka3ajIM CTAaTUCTUYHUX BiIMIHHOCTEN MK 3pa3kamu (paHepu, ckpimienoi [IEHIB, i
3paskamu aHepH, CKPilIeHOI IEPBUHHOIO TEPMOIIACTUYHOIO IIJIIBKOIO ToJlieTUuieHy Hu3bkoi ryctunu ([IEHI ).
JJoBeneHa OCHOBHA IlepeBara Liix [0oJIiMepiB sIK Kileto [1jis paHepH, sKa [10JIsIrae B TOMY, 110 KiJIbKiCTb
dopmasnberiny, o BUginseTscs paHepolo, 61usbka 1o 1y (0,01-0,10 mr/m2 -rop). JoseneHo, mo ITEHTT i
[TEHT'B pi3HOi TOBIIMHYM MO>XHA YCIIIIHO BUKOPUCTOBYBATH [J151 CKJIEIOBaHHS (paHepU 3 BUKOPUCTAHHSM IITIOHY 3
pi3HUX nopin nepeBuHu — 6yKa, 6epesu, rpada, Tomnoii. bepezoBuit, 6ykoBuii i rpaboBuii MIOH 3a6e3nedye dpaHepi
OinbIny 1iNIbHICTD, MiLIHICTb Ha 3TMH, MOJYJIb IPY)KHOCTI Ta HAa6PsIKaHHS 3a TOBLIMHOIO (paHepH, ajie HuXK4e
BOJOIOIJIMHAHHS, HDK TONOJIeBUI WIOH. HaBnaky, 3pasku (paHepu, BUTOTOBJIEH] 3 BAKOPMCTAaHHSM LIIOHY TOMOJII,
[IOKa3aJI1 MilIHICTb CKJICIOBAHHS, iI€HTHUYHY 3pa3KaM, BUTOTOBJIEHUM 3 BUKOPHCTAaHHSIM LIIIOHY 6epe3u Ta rpaba.
MiKpOCKOMIYHUMU JOCIIPKEHHSIMU MigTBEPIKEHO, 1[0 OCHOBHUM MEXaHi3MOM CKJICIOBAHHS JE€PEBUHHOTO LITIOHY 3
TEPMOIIJIACTUYHUM TI0JIIMEPOM € “MexaHiuHe 3'€JHaHHS", yTBOPEHE 3aTiKaHHSIM PO3ILJIaBJIEHOrO I0JliIMEpY B
MIOPO>KHUHU JIEPEBUHMU i YTBOPEHHSM KJI€MOBUX 3aMKiB. [Iy1g okpameHHs MixkdasHoi afresii Mk TepeBUHHUM
IITTIOHOM i TEPMOIIJIACTUYHOIO IJTiIBKOIO 3aIIPOIIOHOBAHO IOIIepeHE T0BepXHeBe 0OPOOJIeHHS MIIOHY PO3YMHOM
JINMOHHOI KUCJIOTU. Take 06pobIeHHs IOKpalllye CYMICHICTh Pi3HOIOJIIPHUX MaTepiaiB, TaKUX SK rinpodinbHa
IlepeBrHa Ta rifpo@obHUI TEPMOIIIACTUYHUY NTostiMep. [ToKa3HUKY BOOOTIOTIIMHAHHS Ta HaOpsIKaHHS (aHEpPH 3
IOHY MOAN(IKOBAaHOTO PO3UNHOM JIMMOHHOI KUCJIOTH 3MEHIINIINCS, @ MIIIHOCTI Ha 3pi3 i MilfHOCTi Ha 3ruH
nigBuIMiIKCcs. 30KpemMa, 06po6JIeHHS MIINOHY JIMMOHHOIO KUCJIOTOIO J03BOJISIE MiIBULIUTY MiLIHICTb CKJICIOBaHHS 10
31% nopiBHSHO 3i 3pa3kamy KOMIIO3UTHOTO MaTepialy 3 HEOOPOOJIEHOro MIIOHY. BCTaHOBJIEHO, 110 BJIACTUBOCTI
(paHepu, CkIe€HOi 3aNPONIOHOBAaHUMU BUJAMU IJIiBOK, HE ITIOCTYNAIOTHCS BiATIOBIAHMM MMOKa3HUKaM 3Pa3KiB
(anepwu, cCkIe€HNX TUTTOBUM TEPMOPEAKTUBHUM KapbaMino-dopmasnbaerinHuM KiieeM. 3'sICOBaHO, MO MIIIHICTh Ha
3pi3 ¢aHepu ckileeHux TepmoniactTuyHumu 1utiskamu IEHT Binnosinae Bumoram ctanpapty EN 314-2 (cyxi ymoBu).
ExosioriuHo uncTi ¢paHepHi aHeJli, CKJIe€Hi TEPMOIIJIACTUYHOIO [10JIIETUIIEHOBOIO IJIiBKOI0, MOXYTb YCIIIIIHO
BUKOPUCTOBYBATHUCS BCEPENMHI IPUMilleHb. 3alIPOIIOHOBAHO TEXHOJIOTIYHMI IPOL,EC BUTOTOBJIEHHS (paHEPH, B
SIKOMY 3aMiCTb PiJKOTO CUHTETUYHOT'O TEPMOPEAKTUBHOTO KJI€I0 MiXK CYMDKHUMMU JINCTaMU LIIIOHY llepefdadeHo
BMKOPHCTaHHS TEPMOIIACTUYHUX MOJIMEPIB y BUIJISIAIL IJTIBKY, @ TAKOK OOPOO6JIEHHS TOBEPXHI LITIOHY JINMOHHOIO
KUCI0TO10. Crioci6 BUTOTOBJIEHHS TaKOi (PAaHEPH 3aXUIIEHO MATEHTOM YKpaiHM Ha KOPUCHY MoAesb. Ha 0cHOBI
BUKOHAHHUX [OCJIiJI)KEHb BCTAHOBJIEHO 3aKOHOMIPHOCTI BIVIMBY TOPOJAY NEPEBUHY, TUILY i TOBLIVMHU
TEPMOTIJIACTUYHOI IIJTIBKM Ha BIACTUBOCTI (haHepH i 3alpoOIOHOBAHO CIOCiO MOKpaleHHs aaresii

TEPMOIIIIACTUYIHOTO HO]IiMepy 40 OEPEBUHU.

2. In the dissertation work, the scientific and technical task was solved, which consisted of improving the adhesion
between wood and thermoplastic polymer by modifying the veneer with citric acid and establishing the
regularities of the influence of the wood species and the thickness of the thermoplastic film on the properties of
plywood. Replacing conventional thermosetting adhesives, which are usually toxic due to the presence of
formaldehyde, with thermoplastic polymers will allow reducing the amount of formaldehyde emissions into the
environment during the plywood production and the harmful impact on human life, as well as reduce the volume
of plastic waste accumulation. One of the promising directions for solving the plywood toxicity is the use of
thermoplastic polymers, especially recycled ones, instead of toxic thermosetting adhesives. The great advantage of
these polymers is that formaldehyde emission from such plywood is practically zero. This not only improves the



environmental performance of plywood and the conditions of its production but also reduces the negative impact
of such polymers on the environment due to the long process of biodegradation. The use of a thermoplastic film as
an adhesive for bonding veneers, in addition to the fact that the film does not contain formaldehyde, greatly
simplifies the technology compared to the use of liquid adhesives. In addition, recycled polymers are production
waste and are cheaper than virgin polymers. Thus, the utilization of recycled thermoplastic synthetic waste allows
the economical use of primary polymer resources and at the same time protects the environment. The effect of the
type of thermoplastic polyethylene film, its thickness, the wood species, and the method of veneer surface
modification on the properties of plywood is clarified in the dissertation work. It has been demonstrated that the
recycled film of low-density polyethylene (rLDPE) is suitable for obtaining environmentally friendly plywood
panels of various wood species with characteristics ideal for successful indoor use. In addition, the properties did
not show statistical differences between the plywood samples bonded with rLDPE and virgin thermoplastic low-
density polyethylene film (LDPE). The main advantage of these polymers as an adhesive for plywood is proven,
which is that the amount of formaldehyde emitted by plywood is close to zero (0.01- 0.10 mg/m?2 -h). These results
confirm the effectiveness and environmental benefits of using recycled plastic waste. It has been proven that
rLDPE and LDPE of different thicknesses can be successfully used for bonding plywood using various wood species
- beech, birch, hornbeam, and poplar. Birch, beech, and hornbeam veneers provide plywood with higher density,
bending strength, modulus of elasticity, and thickness swelling of plywood, but lower water absorption than poplar
veneer. In contrast, plywood made using poplar veneers showed bond strength identical to samples made using
birch and hornbeam veneers. Microscopic studies have confirmed that the main mechanism of bonding wood
veneer with thermoplastic polymer is a "mechanical connection" formed by the flow of molten polymer into the
cavities of wood and the formation of adhesive locks. To improve the interfacial adhesion between the wood
veneer and the thermoplastic film, preliminary surface treatment of the veneer with a solution of citric acid (CA) is
proposed. This treatment improves the compatibility of hydrophilic wood and hydrophobic thermoplastic polymer.
The indicators of water absorption and thickness swelling of plywood made with veneers modified with a solution
of CA decreased, and the shear strength and bending strength increased. In particular, treatment of the veneer
with CA allows to increase the bonding strength by up to 31% compared to plywood from untreated veneer. It was
established that the properties of plywood bonded with the proposed types of films are not inferior to the
corresponding indicators of plywood bonded with typical urea-formaldehyde adhesive. It was found that the shear
strength of plywood bonded with films of LDPE meets the requirements of the EN 314-2 standard. Environmentally
friendly plywood bonded with film can be successfully used indoors. The technology of plywood is proposed, in
which instead of liquid synthetic adhesive between adjacent sheets of veneer, the use of thermoplastic polymers in
the form of a film is provided, as well as the treatment of the surface of the veneer with CA. The method of
manufacturing such plywood is protected by a patent of Ukraine for a utility model. Based on the conducted
studies, the laws of the influence of the wood species, the type and thickness of the thermoplastic film on the
properties of plywood were established, and a method of improving the adhesion of the thermoplastic polymer to
wood was proposed.
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Kopg 3a €IPIIOY: 02070996

Micue3HaxoaKeHHSI: By ['enepana Uynpunky, 6yx. 103, JIbsis, 79057, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue Ipizsume Im's I10-6aTbKOBI Maescbkuit Bonogumup OnekcanipoBuy
rOJIOBH pagu

Biacue IpizBume Im's [1o-6aTbKOBI Maescbkuil Bonogumup OsnexcanapoBuy
rOJIOBYIOYOTO Ha 3acigaHHi

BigmoBigaabHUI 3a Hi,ZII‘OTOBKy MakcumiB Hesnsg OnekcaHapiBHa

00JIIKOBHX JJOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




