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1. Po3po6ka 6i0KOMIIO3UTHMX MaTepiajliB Ha OCHOBI [VIIOTUHY, HAIIOBHEHUX [IPOAYKTAMU IIepepOOKU BiTXOmiB

POCJ/IMHHOTO IMMOXOI>KEHH A

2. Development of biocomposite materials based on glutin filled with products of plant waste processing

Pedepar:

1. MeTta po60oTu - ONTUMI3allisl CKIaAy Ta pO3pOOKa TEXHOJOTII POPMyBaHHS IIIOTUHOBUX 6i0KOMITO3UTHUX
MarepiasiB Ha OCHOBI IPOAYKTIB IEPEPOOKU BiIXOIiB POCIIMHHOrO NOXOAKEHHs. HayKoBa HOBU3HA POOOTU:
1.Briepuie BUsIBJIEHO, 1110 HAWBUIIY MiLlHICTh Ha cTUCKaHHS (55,7 MIla) MaloTh BUCOKOHAIOBHEHI IVIIOTUHOBI
6i0OKOMIIO3UTHI MaTepiaiu 3 ONTMMaJIbHUM BMICTOM JUCKPETHUX BOJIOKOH COJIOMH B KijbKocTi 140 mac. 4. 3i
CTyIIEHEM TiJCylyBaHHS KOMIO3uLii 25% 3a paxyHOK YTBOPEHHsI (Pi3N4HUX Ta XiMIYHUX 3B’13KiB MK IOJIiMEPHOIO
MaTPULEIO i TOBEPXHEIO HAIIOBHIOBAYa. 2.BCTAaHOBJIEHO 3a/1€XKHICTh BMICTy HallOBHIOBAYA Bif] CTYIE€HS
IiiCyIIyBaHHs KOMIIO3ULLii, 3riHO sIKOi 610KOMIIO3UTH i3 HUXKYMM BMiCTOM HaroBHIoBava (140 mac. 4. noipi6HeHo]

cosomy, 160 mac. 4. noapibHeHuX cTebes Kponuay, 190 Mac. 4. KaBOBOI I'ylli) HOTPeOYIOTh 3aCTOCYBAHHSI BUILLIOTO



CTYIEHSI MifCyyBaHHs KoMno3ulii 25% i, HaBnaku, aj1st 6i0KOMIO3UTIB i3 BUIIMM BMiCTOM HaroBHIOBaua (150 mac.
4. nofpibHeHoi cosomy, 170 mac. 4. nogpibHeHux credes Kponusy, 200 Mac. 4. KaBOBOI I'yIli) LOCTATHIM €
3aCTOCYBaHHS MEHILOTO CTYIIE€Hs MiiCylyBaHHs KoMno3ulii 20%, 1110 BKasye Ha eKOHOMIYHY e(PEeKTHUBHICTb
(opMyBaHHS 6iOKOMIIO3UTIB 3 BUIIAM BMiCTOM HallOBHIOBaYa. 3.BCTaHOBI/IEHO, 10 TeMIIEPATypa TEPMidYHOI 06pO6KU
6iokommo3uTiB Mae ctaHoBUTH 150 C, 1m0 103BOJISIE OTPUMATH 6IOKOMIIO3UTHI MaTepianu Bucokoi minHocTi (115-121
MIIa) 3 BMicTOM nofipiOHEHUX cTebes KPONUBY Ta yAAPHOI B'SI3KOCTi (4,5-6,5 K[>k /M2) 3 BMiCTOM IIOAIPiOHEHO]
COJIOMMU 32 PaxyHOK 3a0€e3I1eueHHs! ONTUMaJIbHOI WinbHOCTI (1,38 r/cM3) Ta BUCOKOTO CTYIIE€HSI CTPYKTYPYBaHHS
6i0KOMIIO3UTIB. 4.Briepiie BUSBIEHO, IO (OPMYBAHHS 610KOMIIO3UTIB, SIKi MiCTSITh BOJIOKHUCTI HAIIOBHIOBAYi
(moppi6bHeHa cosomMa, MoLpibHeHi cTebsia KpONKBY) B ONITUMAJIbHI KijIbKOCTI mif, BUluM THcKoM (11 MITa) mo3Bosisie
NiABUILMTY yIAPHY B'SI3KiCTh MaTepiasiB Ha 39-51% 3a paXyHOK YTBOPEHHS 6iJbIIO] KiJIbKOCTi XiMiYHUX 3B’13KiB MiXX
KOMIIOHEHTaMU CUCTEMH, 1O MifTBEPIPKEHO BULIMMU 3HAaY€HHS ONITUYHOI T'YCTUHU 151 JAHUX 6i0KOMIIO3UTHUX
marepiasis. Po3zin 1. TIpeacraBieno knacudikaliito Ta XxapakKTePUCTUKY OCHOBHUX I10J1iMepiB HATypaJIbHOTO
noxoykeHHs1. HaBeneHo kimacudikariito Ta B1aCTUBOCTI BOJIOKHUCTUX HATIOBHIOBAYiB ITPUPOIHOIO TTOXOIKEHHS.
BusHaueHO OCHOBHI Ip06JieMU, SIKi BUHUKAIOTD Iifl 4aC BUKOPUCTAHHS BOJIOKHUCTUX HAIIOBHIOBAYiB IPUPOJHOTO
MIOXOJI)KEHHSI B IKOCTi HAalTOBHIOBAYiB KOMITIO3UTHUX MaTepiaiiB. [IonaHo orysag NpakKTUYHOTO 3aCTOCYBAHHS
6iOKOMIIO3UTHUX MaTepiasiB Ha OCHOBI 6GI0PO3KJIATHUX Ta HATIOBHIOBAYIB ITPUPOJHOTO MOXOKEHHS Ta BKAa3aHO ix
nepesaru. Po3nin 2. [TogaHo OCHOBHI XapaKTE€PUCTUKHU Ta BJIACTUBOCTI BUKOPUCTAHUX B POOOTi KOMIIOHEHTIB /1151
(opMyBaHHs 6iOKMOIIO3UTIB. BUKOPUCTAHO Cy4yacHi Ta KJIACUYHi METOM JOCJIIKEHHS MEXaHIYHUX BJIaCTUBOCTEMN
(MinHiCTb Ha CTHMCKAHHY, ylapHa B'3KiCTb) 6i0KOMIIO3UTHUX MaTepiasiB. MiKkpOCTPYKTYpY pO3pO6IeHIX
6iOKOMIIO3UTHUX MaTepiamiiB JocaimkeHo MeTogamu [Y-crnekTpockornii, oNTUYHOi Ta eJ1IeKTPOHHOI MiKPOCKOTTii.
3nilicHeHO MaTeMaTUYHy O6POOKY 3 METOI0 ONTUMI3alii ckylany 6i0KOMIIO3UTY Ta PEKUMY (POPMYBAHHS METOJIOM
6aratoakTOpPHOTrO MJIaHYBaHHS eKCriepuMeHTy. Po3in 3. Po3po6seHo TexHOoTiio (GOpMyBaHHS TJIIOTUHOBUX
6i0OKOMITO3UTHUX MaTepiasiB, HallOBHEHUX MOIpiOHeHNMU CTebIaMU 3/1aKOBUX KYJIbTYP. JOCiIPKeHO BILJIUB
IifCcyiyBaHHs KOMIO3ULI Ta JOJATKOBOI TEpMidHOI 06pOOKY Ha BIACTUBOCTI Ta CTPYKTYPYBaHHS 6i00KMIIO3UTiB.
BcTaHOBIIEHO, O MILHICTh HAa CTUCKAaHHS 6i0KOMIIO3UTHUX MaTepiajliB 3pOCTa€ i3 30i/IbIIEHHSIM CTYIIEHS
nizcyumyBaHHS KOMNO3uLi 10 25% BHACIIOK (OpMYyBaHHS OJHOPIIHOI WiNbHOI CTPYKTYPU B PE3YJIbTATI
BUJIAJIEHHSI Ha[IJIMIIKY BOJIOTY 3 06'eMy MaTepiasny. HaliBuili 3Ha4yeHHs MillHOCTi Ha cTuckaHHs 87,6MIla maoTh
6iOKOMIIO3UTH i3 CTYNEHEM MiJICyLIyBaHHS KoMno3ulii 20%, AJ1st SKuX IPOBELEHO NOAATKOBY TEPMiuHy O6POOKY 32
temnepatypu 50 C mpotsrom 4 rog. Po3nin 4. BctaHOB/IEHO, IO ONTUMaJbHUM B 6i0KOMITO3UTHOMY MaTepiaJii €
BMICT KaBOBOI I'ymli B KizibKocTi 200 Mac. 4. i3 cTyneHeMm miacymyBaHHS KoMnosullii 20% Ta MmilbHiICTIO KOMITO3UIL
1,17 r/cM3. MilHICTbh Ha CTMCKAaHHS AAHOTO 6iIOKOMITO3UTY CTAaHOBUTS 75,8-79,6 MIla. BctaHOB/IEHO, 1110
ONTHMAJIbHUM € HACTYITHUI peskuM TepmidHoi 06po6ku: 1 rox 150 °C + npecyBanHs + 1 rog 150 °C. V Bunagxy

CKOPOYEHHS TPMBAJIOCTi BUTPUMKU BiIOyBa€ThCS 3HUKEHHS Ha 19-30% MeXaHiYHUX BJIAaCTUBOCTEN 6i0KOMIIO3UTIB.

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.It 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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Micueanaxonmeunﬂ: IIPOCIEKT YIIAKoBa, oya. 20, Xepcon, 73000, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHiBEPCUTETCHKUIL

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. IOp>xenko Makcum Bosopumuposud

2. Maksym V. Yurzhenko

KBasigikamis: 1. 1. n., npodecop, uien-kop. HAH Vkpainu, 05.03.06

InenTudgikarop ORCHID ID: 0000-0002-5535-731X



JoparkoBa iHdpopmamnist:

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

akagemii Hayku YKpainu

Kopg 3a €APIIOY: 05416923

MicueSHaxon)KeHHH: ByJ1. Kazaumupa Manesuua, 6yg. 11, Kuis, 03150, YkpaiHna
dopma Bi1acHoCTI:

Coepa ynpaBiiHHS: HaujoHanbHa akazemist HayK YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

CeKTOop HayKH: AkafeMidHuiT

PeuenseHTu

BaacHe IlpizBume Im's I10-6aThKOBI:
1. MesibHMYyK MuKoJia IMUTPOBUY

2. Mykola D. Melnychuk

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

InenTudikarop ORCHID ID: 0000-0001-6813-250X

JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: JIylbKuil HALIOHAJILHUIA TEXHIYHMIA YHIBEpCUTET
Kopg 3a €IPIIOY: 05477296

Micue3HaxoaKeHHS: ByJL JIbBiBCBKA, OYA. 75, JIyLbK, JIyupkuii p-H., 43018, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHIBEPCUTETCHKUIL

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Im6ipoBuy Haranis IOpiiBHa

2. Nataliia Y. Imbirovych

KBasigikamnis: . . 1., gor., 05.02.01

InenTudikarop ORCHID ID: 0000-0001-8276-6349

JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOM: JIylibKUil HAliOHA/ILHUIT TEXHIYHUI yHIBEPCUTET
Kopg 3a €IPIIOY: 05477296

Micue3HaxoaKeHHS: ByJL. JIbBiBCEKA, OYA. 75, JIyLbK, Jlyupkuii p-H., 43018, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu



InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETCHKUI

VIII. 3aKkJII04Hi BiZOMOCTi
Biacsue Ipizsume Im'st [To-6aTbKOBI [oscranoit Onexcanap IOpifiosny

TOJIOBH paju

Biacue IlpisBume Im'st I[To-6aThKOBI [oscranoit Onexcanap HOpiiosir

TOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBimasbpHUI 3a Hi,ILI‘OTOBKy Bospceka IHHa BonopumupiBHa

00JIiKOBUX JOKYMEHTIB

Peecrparop VkpIHTEI

KepiBHuKk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCTpallilo HayKOBOi IOpuenko TeTsna AHaTosiiBHA

OisSIIBHOCTI




