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Pedepar:

1. MeTa po60TH - onTHMi3allisg CKIany Ta po3pooKa TeXHOJIOr i GOpMYyBaHHS IIIIOTUHOBUX 6i0KOMIIO3UTHUX
MarepiasliB Ha OCHOBI IPOJYKTIB IEPEPOOKHU BilXOMiB POCJUHHOIO MOXOAKeHH:. HaykoBa HOBU3HA pOOOTU:
1.Briepuie BusIBJI€HO, 110 HAWBUIY MillHICTh Ha cTUCKaHHS (55,7 MIla) MaloTh BUCOKOHAIIOBHEHI IMTIOTUHOBI
6iOKOMIIO3UTHI MaTepiajy 3 ONTUMaIbHUM BMICTOM JUCKPETHUX BOJIOKOH COJIOMU B KinbKocCTi 140 mac. 4. 3i
CTyIeHeM TiJICylyBaHHs KOMIO3ullii 25% 3a paxyHOK yTBOPeHHsI Pi3sNYHUX Ta XIMIYHUX 3B’13KiB MK T0JIiMepHOI0
MaTpULEeIo i TOBEPXHEIO HAallOBHIOBaYa. 2.BCTaHOBJIEHO 3a/1€XXHICTh BMICTYy HallOBHIOBAYa Bif] CTyIE€HS
IifCyIyBaHHS KOMIIO3ULL, 3TiTHO sIKO1 610KOMITO3UTH i3 HUKYMM BMiCTOM HarnoBHIoBava (140 mac. 4. noapibHeHoi
conomy, 160 mac. 4. noxpidHeHux cTebes Kponuay, 190 Mac. 4. KaBOBOI I'ylli) HOTPe6YIOTh 3aCTOCYBaHHSI BUILLIOTO
CTyIeHSs MifCyyBaHHs Komno3ulii 25% i, HaBmaku, A5t 6i0KOMIO3UTIB i3 BUIIMM BMiCTOM HaroBHI0Baua (150 mac.
4. ozpibHeHoi cosomu, 170 mac. 4. nogpidbHeHux crebes kponusy, 200 Mac. 4. KaBOBOI I'yIli) IOCTATHIM €

3aCTOCYBaHHSI MEHILIOTO CTYIIeHs MiicymyBaHHs KoMno3ulii 20%, 110 BKasye Ha eKOHOMIYHY e(peKTHUBHICTb



(popMyBaHHS 6iOKOMIIO3UTIB 3 BUIIMM BMiCTOM HallOBHIOBaYa. 3.BCTaHOB/IEHO, 10 TeMIIEPATypa TEPMiYHOI 06pOOKU
6iokom1o3uTiB Mae ctaHOBUTH 150 C, 110 103BOJIsSIE OTPUMATH 6iOKOMIIO3UTHI MaTepianu Bucokoi mitHocTi (115-121
MIIa) 3 BMicTOM NIOfIpiOHEHUX CTeOes KPONMBY Ta YAAPHOI B'SI3KOCTi (4,5-6,5 K[>k /M2) 3 BMiCTOM IIO/IPiOHEHO]
COJIOMMU 32 PaxyHOK 3a0€3I1e4eHHsI ONTUMaJIbHOI WinbHOCTI (1,38 r/cM3) Ta BUCOKOTO CTYIEHSI CTPYKTYPYBaHHS
6iokoMII03UTiB. 4.Briepie BusiBIE€HO, 10 GOPMYBaHHS 6i0KOMIIO3UTIB, SIKi MICTSITh BOJIOKHUCTI HallOBHIOBAYi
(moppibHeHa cosioMa, oLpiObHEeH] cTebsia KpONYBY) B ONITUMAJIbHI KijIbKOCTI mif, BUliuM TUcKoM (11 MITa) mosBoisie
HiJBUIIUTY yAApHY B'SI3KiCTb MaTepiasiB Ha 39-51% 3a paxyHOK YTBOPEHHSI 6ibII0i KiIbKOCTi XiMiYHMX 3B’513KiB MiXk
KOMIIOHEHTaMU CUCTEMH, IO MiATBEPKEHO BUIIMMU 3HAUYE€HHS ONTUYHOI 'YCTUHU [1J151 JAHUX O10KOMIIO3UTHUX
marepiainis. Po3gin 1. TIpencraBieno kiacudikaliiio Ta XapakTepUCTUKY OCHOBHUX T10J1iMePiB HaTypajibHOTO
noxokeHHs. HaBeneHo kiacudikariito Ta B1aCTUBOCTI BOJIOKHUCTUX HATIOBHIOBAYiB IPUPOSHOIO TTOXOIKEHHSI.
BusHaueHO OCHOBHI NpO6JIeMH, SIKi BUHUKAIOTD Iifl 4aC BUKOPUCTAHHS BOJIOKHMCTUX HAlTIOBHIOBAYiB IPUPOJHOTO
[IOXOJKEHHS B IKOCTI HAIIOBHIOBAYiB KOMITO3UTHUX MaTepiasis. [TogaHo orisag mpakTUYHOIO 3aCTOCYBaHHS
6iOKOMIIO3UTHUX MaTepiasiB Ha OCHOBI 6Gi0PO3KJIATHUX Ta HATIOBHIOBAYIB ITPUPOJHOTO MTOXOKEHHSI Ta BKa3aHO ix
nepesaru. Pozpin 2. Tlonano oCHOBHi XapaKTEPUCTUKY Ta BJIACTUBOCTI BUKOPHUCTAHUX B POOOTI KOMIIOHEHTIB /1714
(opMmyBaHHS 610KMOTNIO3UTIB. BUKOpUCTAaHO Cy4yacHi Ta KJIaCU4YHi METOAU AOCiI)KEHHSI MEXaHIYHUX BJIAaCTUBOCTEN
(MiLHICTP HA CTUCKAHHS, YIapHa B'I3KiCTh) 6i0KOMIIO3UTHUX MaTepiajiB. MikpoCTpyKTypy po3pobyieHux
6iOKOMIIO3UTHUX MaTepiaiB focaimkeHo MeTogamu [Y-crnekTpockorii, onTu4HOi Ta e1eKTPOHHOI MiKPOCKOTTii.
3nilicHeHO MaTeMaTUYHy O6POOKY 3 METOI0 ONTUMI3alii Cklany 6i0KOMIIO3UTY Ta PEKUMY (POPMYBAHHS METOJIOM
6araToQakTOPHOrO MJIaHyBaHHS eKCIIepUMeHTY. Po3nisn 3. Po3pobiieHo TexHoori0 popMyBaHHS ITIIOTHHOBUX
0i0OKOMIIO3UTHUX MaTepiasiB, HallOBHEHUX IOJIpiOHEHUMU CTebIaMU 3/1aKOBUX KYJIbTYP. JOCiIPKeHO BILJIMB
IifCyIIyBaHHs KOMIIO3ULii Ta JOJATKOBOI TEpMiYHOI 06POOKY Ha BIACTUBOCTI Ta CTPYKTYPYBaHHS 6i00KMIIO3UTIB.
BcTaHOBIIEHO, 10 MIlIHICTh HA CTUCKAHHS 6i0KOMITIO3UTHUX MaTepiasiiB 3pOoCTae i3 361/IbIIE€HHSIM CTYIIEHS
nifcymyBaHHs KOMIO3ULi 10 25% BHacHinoK GopMyBaHHS ONHOPIZHOI LIiIbHOI CTPYKTYPU B pe3yJbTarTi
BUJIJIEHHSI Ha[IJIMIIKY BOJIOTY 3 06'eMy MaTepiasny. HaliBullli 3Ha4yeHHs MillHOCTi Ha cTuckaHHs 87,6MIla maioTh
0iOKOMITIO3UTH i3 CTYNEHEM MifiCyLIyBaHHS KoMo3ulii 20%, AJ1si SK1MX IPOBELEHO NOLATKOBY TEPMiuHy OO6POOKY 32
temnepatypu 50 C mpotsirom 4 rog. Po3nin 4. BctaHOB/IEHO, IO ONTUMaJbHUM B 6i0KOMIIO3UTHOMY MaTepiaJii €
BMICT KaBOBOI I'yili B KizibKocTi 200 Mac. 4. i3 cTyneHeMm miacymyBaHHS KoMnosullii 20% Ta MmilbHICTIO KOMITO3UIL]
1,17 r /cm3. MiLiHICTh Ha CTUCKaHHS IaHOTO 6iOKOMIIO3UTY CTaHOBUTS 75,8-79,6 MIIa. BcTaHOBIIEHO, 110
ONTHMAJIbHUM € HACTYITHUI peXuM TepMidHoi 06po6ku: 1 roz 150 °C + npecysanHs + 1 rog 150 °C. V Bunagxy

CKOPOYEHHSI TPUBAJIOCTI BUTPUMKH BifOyBaeThCs 3HMKEHHS Ha 19-30% MexaHiYHUX BJIACTUBOCTEN 6iIOKOMITO3UTIB.

2. The purpose of the work is to optimize the composition and develop a technology for forming glutin
biocomposite materials based on waste processing products of plant origin. Scientific novelty of the work: 1.For the
first time, it has been discovered that the highest compressive strength (55.7 MPa) have highly filled glutin-based
biocomposite materials with an optimal content of discrete straw fibers amounting to 140 parts by weight and a
degree of drying of composition of 25%. This is due to the formation of physical and chemical bonds between the
polymer matrix and the filler surface. 2.The dependence of the filler content on the degree of drying of the
composition has been established. Biocomposites with a lower filler content (140 parts by weight of discrete straw
fibers, 160 parts by weight of crushed nettle stems, 190 parts by weight of coffee ground) require the use of a
higher degree of drying of the composition 25% and, conversely, for biocomposites with a higher filler content (150
parts by weight of discrete straw fibers, 170 parts by weight of crushed nettle stems, 200 parts by weight of coffee
ground), the use of a lower degree of drying of the composition 20% is sufficient. This indicates the economic
efficiency of forming biocomposites with a higher filler content. 3.1t was established that the temperature of
thermo-mechanical processing of biocomposites should be 150 C. This allows obtaining biocomposite materials of
high strength (115-121 MPa) with the content of crushed nettle stems and impact strength (4.5-6.5 kJ/m2) with the
content of crushed straw by ensuring optimal density (1.38 g/cm3) and a high degree of structuring of
biocomposites. It was found that the formation of biocomposites containing fibrous fillers (crushed straw, crushed
nettle stems) in optimal quantities under higher pressure (11 MPa) allows to increase the impact toughness of
materials by 39-51% due to the formation of a greater number of physical and chemical bonds between the



components of the system, which is confirmed by higher optical density values for these biocomposite materials.
Section 1. The classification and characteristics of the main polymers of natural origin are presented. The
classification and properties of fibrous fillers of natural origin are given. The main problems that arise when using
fibrous fillers of natural origin as fillers for composite materials are identified. An overview of the practical
application of biocomposite materials based on biodegradable and fillers of natural origin is given. Advantages of
using of biocomposites are indicated. Section 2. The main characteristics and properties of the components used
in the work for the formation of biocomposites are presented. Modern and classical methods of studying the
mechanical properties (compressive strength, impact strength) of biocomposite materials were used. The
microstructure of the developed biocomposite materials was studied by IR spectroscopy, optical and electron
microscopy. Mathematical processing was carried out to optimize the composition of the biocomposite and the
formation mode using the multifactorial experimental design method. Section 3. A technology of forming glutin
biocomposite materials filled with crushed stalks of cereal crops has been developed. The influence of preliminary
and additional heat treatment on the properties and structuring of biocomposites has been studied. It has been
established that the compressive strength of biocomposite materials increases with an increase in the degree of
drying of the composition to 25% due to the formation of a homogeneous dense structure as a result of the
removal of excess moisture from the volume of the material. The highest values of compressive strength of 87.6
MPa are found in biocomposites with a degree of drying of the composition of 20%. Additional heat treatment of
biocomposites was performed at a temperature of 50 °C for 4 hours. Section 4. It was established that the optimal
content of coffee grounds in the biocomposite material is 200 parts by weight with a degree of drying of the
composition of 20% and a density of the composition of 1.17 g¢/cm3. The compressive strength of this biocomposite
is 75.8-79.6 MPa. The optimal mode of thermo-mechanical treatment (1 h 150 °C + pressing + 1 h 150 °C) has been
established. A decrease of 19-30% in the mechanical properties of biocomposites occurs in the case of a reduction
in the holding time.
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Baacue IlpizBumie Im's I1o-6aTbKOBI:

1. FOp>xeHko Makcum Bosmogumuposuy

2. Maksym V. Yurzhenko

KBasigikamis: 1. 1. u., npodecop, uien-kop. HAH Ykpainu, 05.03.06
ImenTudikarop ORCID ID: 0000-0002-5535-731X

JoparkoBa indpopmamuist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT eslekTpo3BapioBaHHs iM. €. O. [Tarona HaujoHanbHOI

akazeMii Hayku YKpaiHu

Kopg 3a €PIIOY: 05416923



Micue3HaxoaKeHHS: ByJ1. Kazaumupa Manesuua, 6yg. 11, Kuis, 03150, YkpaiHa
dopma ByracHoCTI:
Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MesibHn4yK Mukosia IMUTpOBUY

2. Mykola D. Melnychuk

KBasigikamis: k.r.u., nouenr, 05.02.01

InenTudgikarop ORCID ID: 0000-0001-6813-250X

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: JIylbKuil HALIOHAJILHUIA TEXHIYHMIA YHIBEpCUTET
Kopg 3a €IPIIOY: 05477296

Micue3HaxoaKeHHS: ByJL. JIbBiBCEKA, OYA. 75, JIynbK, JIyupkuil p-H., 43018, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im'a Ilo-6aTbKOBI:
1. Im6ipoBuy Harasnis IOpiiBHa

2. Nataliia Y. Imbirovych

KBasigikamnis: . . u., gorr., 05.02.01

Inentudikarop ORCID ID: 0000-0001-8276-6349

JoparkoBa iHdpopmamuist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: JTylbKuil HAL[iOHAJILHUIA TEXHIYHU yHIBEPCUTET
Kopg 3a €IPIIOY: 05477296

Micue3HaxoaKeHHS: ByJL. JIbBiBCEKa, OYH. 75, JIynpbk, JIlyupkuii p-H., 43018, Ykpaina

dopma BracHOCTI: JlepxaBHa

Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
Biacue Ipizsumie Im'st [To-6aTbKOBI [oscranoit Onexcaunzp IOpifiosny

TOJIOBH pajgu



Biacue IIpizBume Im's [10-6aTbKOBI loscrano#t Onexcannp HOpiiosiy
TOJIOBYIOYOTO Ha 3acCiiaHHi
BiagmoBizasibHUM 32 MiATOTOBKY Bosipceka Inna Bonogumupisra

00JIiKOBUX JOKYMEHTIB

PeectpaTop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




