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2. Development of biocomposite materials based on modified components resistant to atmospheric factors

Pedepar:

1. B po60Ti po3ryisiHyTO 0CO6IMBOCTI (OPMYBaHHS CTPYKTYPU Ta AOCJIIPKEHO BJIaCTUBOCTI 6iKOMIIO3UTHUX
MarepiasiiB Ha OCHOBI 6ionosriMmepHoi MaTpuli 6i7IKOBOi IPUPOY Ta HANIOBHIOBAUiB POCIMHHOIO IIOXOKEHHS, SIKi
monudixkoBani rimpodpobHNMM peyoBUHAMU. Lle T03BOMUTD MiABUIIUTH CTiHKICTh 6i0KOMIIO3UTHUX BUPOOIB 110
eKCIyaTalii y BOJIOTOMYy CEpPeIOBUIL|, 3a IOHMKEHUX TEMIIEPATYP Ta B YMOBAxX LIUKJIIYHOI 3MiHM TEMIIEPATYPU.
Merta po6oTH - JOCIiAUTY BIACTUBOCTI Ta OCOOJIMBOCTI POPMYBaHHS CTPYKTYpPU MOIU(PiKOBaHMX 6i0KOMIIO3UTIB Ha
OCHOBi KOMIIOHEHTIB ITPUPOJHOTO MOXOIKEHHS, SIKi MAIOTh CTiMKiCTb IO BIJIMBY aTMOCc(epHUx GakTopis 3a
PaxyHOK BUKOPUCTaHHS IigpodobHuX pedoBrH Ta TexHoorii Mmogudikauii matepianis. Haykosa HoBu3Ha poboT: 1.
Briepiue BCTaHOBJIEHO, 1110 32 ONITUMAJIBHOTO BMIiCTy napadiHy B KiJIbKOCTi 4 Mac.4. Ta BTPAaTH BOJIOTOCTi KOMIIO3ULIil
10 % BimOyBaeTbcs nigBuIeHHs Ha 20 % MILIHOCTI Ha CTUCHEHHS ITIIOTHHOBUX 0i0KOMITO3UTHUX MaTepialiB, sKi
MICTSITh TOPOIIOK JiepeBHOro 60pouHa (100 Mac.4.), o MOB'sI3aHO 3 (POPMYBAHHSIM IIiIILHOI CTPYKTYpU

0iOKOMITIO3UTIB Yepes3 3MEHIIEHHSI OIIOPY IePEeMIIIeHHIO YaCTHHOK HAIllOBHIOBAYa, HA II0BEPXHI SIKUX 3HAXOIUTHCS



rizpodo6Ha nob6aBka. 2. [lokasaHo, 1110 BUKOPUCTAHHS NapadiHy B ONTUMAabHI KiIbKOCTI 14 Mac.4. B KOMIIO3ULi 3
nosapibHeHnMHU cTebamu gukopocanx Tpas (100 Mac.y.) 3abesnedye HifBuleHHs Ha 76-78 % MinHOCTI Ha
CTHICHEHHS 6i0KOMIIO3UTIB B pe3yJIbTaTi aHTUPPUKLIAHOIO BIUVIUBY rifnpodo6HOi 106aBKY, sKa 3abe3rneyye
KOMIIaKTHE PO3TalllyBaHHS YaCTMHOK CTe6e1 B 6ionosiMepHii MaTpuLi Ta GopMyBaHHS (i3UKO-XiMiYHMX 3B'I3KiB
MiX aKTUBHUMU I'PyIIaMy 1006aBKU Ta KOMIIOHEHTaMu 6i0KOMIT03UTY. 3. BcTraHoBseHo, mo BBeneHHs oJidpu OKcosib
IO cKjlasy 6Gi0KOMIIO3UTHOT'O MaTepiajy B ONTUMAaJIbHIN KiJIbKOCTI (4 Mac.4.) 3 0AATKOBOIO 06POOKOI0 6i0KOMIIO3UTY
B CE€peJIOBUIII PO3IJIaBI€HOTo Napadiny 3adesneyye (popMyBaHHS 3aXMCHOTO LIapy y BUMVISIA] IIJTiBKY, 110 JO3BOJISIE
3HUBUTH TrPOCKOIIYHICTh 6i0KOMITO3UTHUX MaTepiaiB o 0,37 % B yMoBax eKcIulyaTalii 3a miBUIEeHOi BOJIOTOCT.
4. lopaTkoBa 06pobKa y cepenosulli ojihu OKCOJIb IIIOTUHOBUX 6i0KOMITIO3UTHUX MaTepiaiB, sIKi MiCTSITh lepeBHe
60po1IHO Ta rifpodobHy 106aBKY 0J1ipy B ONTUMAJbHIH KinbKocTi 4,0 Mac.4., nigBuiye y 3,0-6,3 pa3 mexy
MIIIHOCTi Ha CTUCHEHH$ Yy BUMIAJIKy UMKJIiYHOi 3MiHM TemnepaTypu Bif, 25 °C 1o -25 °C 3a paxyHOK (OpMYyBaHHS
CTilIKOI 3aXMCHOI IJIiBKY Ha MTOBEPXHi 6i0KOMIIO3UTHOTO MaTepiany. [IpakTHYHUM pe3ysIbTaTOM POOOTHU € po3pooKa
HOBUX 0iOKOMIIO3UTHHUX [TOKPUTTIB, 5IKi MAIOTh BUCOKY MIlIHICTh Ha CTUCHEHHS, yIapHY B'sI3KiCTb, MO>KJIUBICTb 10
eKCIulyaTalii B yMoBax MiJIBUILIEHO] BOJIOTOCTI, IOHWKEHUX 200 MiABUIEHUX TEMIIEPATYP, LUKIIiYHOI 3MiHU
temnepartyp. Poanin 1. [IpencTaBieHo XapakKTepUCTHKY 6i0KOMITO3UTHUX MaTepiasiB Ha OCHOBI CUHTETUYHUX
MaTpuilp Ta 6ionosiMepis. [TokazaHo niepeBaru 6iOKOMITO3UTHUX MaTepiaJliB, MPeACTaBIeHO MUPOKUII CIIEKTD BUIIB
HaIlOBHIOBAYiB, sIKi SIBJISIOTH COOOIO BiIXOMIU CiJIbCHKOTOCIOIAPChKOT'O BUPOOHUIITBA 200 XapuOBOi TPOMHUCIIOBOCTI.
Pospnin 2. BUKOPMCTaHO Cy4acHi Ta KJIaCU4YHi METOIM LOCIIIPKEHHS MEXaHIYHUX Ta eKCIUTyaTalilH1X BJIaCTUBOCTEN,
a TaKOXX MIKpOCTPYKTYpH 6i0KOMIIO3UTHUX MaTepiasiiB. BusHaueHO MexaHiuHi XapaKTepUCTHUKYU 610KOMITO3UTHUX
marepiasiB: aaresifiHa MillHiCTb, TBEpPiCThb, MIlIHICTh HAa CTUCHEHHSI Ta YIapHa B'I3KiCTb. BU3HaUeHO CTilKiCTb
6iOKOMITO3UTIB y BOJIOTOMY CEpe/IOBHIIl, B yMOBaX MIOHMKEHUX TEMIIepaTyp Ta HUKJIiYHOI 3MiHU TeMIlepaTypHu.
Po3pin 3. BusHaueHo aaresiiiHy MillHICTb IJIIOTUHOBOTO 6iOMOJIIMEPY 3aJI€5KHO Bifl TPUBAJIOCTI BUTPUMKHU B
TEIJIOBOMY T10JIi Ta TEMIIEPATypH TepMiuHOI 06poOKY, siKa 3abe3neuye rnpoiec popmyBaHHS Pi3UKO-XIMIUHNIX
3B's13KiB. B pesysbTaTi BBeJleHHs napadiHy B KiJIbKOCTi 4 Mac.4. BiiOyBaeThCs NMifBUILEHHS Ha 26-39 % MILlHOCTI Ha
CTMCHEHHS, 1110 BU3HAYAEThCS 3[aTHICTIO MaTepiany popMyBaTH yIIiibHEHY CTPYKTYpY Yepe3 HasBHICTb
rinpodo6HOi 706aBKHY, sIKa BUKOHYE MAacTUJIbHY PyHKI 0. Po3nin 4. HaiiBuily rirpockomniyHy BosoricTs (18,5 %)
MarTh 6i0KOMITO3UTHI 3pa3KiB 6e3 rifpodoOHOro MOKPUTTS Ta TOJATKOBOI TEPMiYyHOI 06po6KU. TepmiuHa 06pobKa
3abesnevyye GOpMyBaHHS LIiIBHOI CTPYKTYPH 6i0I0s1iMepHOI MaTpulli, 0 YCKIIANHIOE IPOHUKAHHS MOJIEKYJ BOOY
BCEpeIUHY I7100yJ1 aMiHOKMCIIOT TTII0TUHOBOI MaTpuli. [TofgaHo TexHoorio GpopmyBaHHS 6i0KOMIO3UTHUX BUPOGIB,
SIKi MiCTSTb KOMILJIEKC HAIIOBHIOBAUIB (IepeBHEe OOPOLIHO Ta NOpibHeHi cTe6sa JUKOPOCINX TPaB) B ONITUMAJIbHIN
KiJIbKOCTi Ta MoauQiKyouy 106aBKy (apadiH).

2. The paper considers the peculiarities of the formation of the structure of biocomposites. The properties of
bicomposite materials based on a biopolymer matrix of protein nature and fillers of plant origin, which are
modified with hydrophobic substances, were investigated. This will make it possible to increase the resistance of
biocomposite products to operation in a humid environment, at low temperatures and in conditions of cyclic
temperature changes. The purpose of the work is to investigate the properties and features of the formation of the
structure of modified biocomposites based on components of natural origin, which are resistant to the influence of
atmospheric factors due to the use of hydrophobic substances and material modification technology. Scientific
novelty of the work: 1. It was established for the first time that at the optimal paraffin content in the amount of 4
parts by weight and moisture composition of 10%, the compressive strength of glutinous biocomposite materials
containing wood flour powder (100 parts by weight) increases by 20%. This is due to the formation of a dense
structure of biocomposites due to a decrease in the resistance to the movement of filler particles on the surface of
which there is a hydrophobic additive. 2. It is shown that the use of paraffin in the optimal amount of 14 parts by
weight in a composition containing chopped stems of wild herbs (100 parts by weight) provides a 76-78% increase
in the compressive strength of biocomposites due to the antifriction effect of the hydrophobic additive. This
additive ensures a compact arrangement of stalk particles in the biopolymer matrix and a formation of physical
and chemical bonds between active groups of additives and components of biocomposite. 3. It was established that
the introduction of drying oil Oksol into the composition of the biocomposite material in the optimal amount (4



parts by weight) with additional treatment of the biocomposite in a molten paraffin ensures the formation of a
protective layer as a film coating. This makes it possible to reduce the hygroscopicity of biocomposite materials to
0.37% in operation conditions with high humidity. 4. Additional treatment in drying oil Oksol of glutinous
biocomposite materials, which contain wood flour and a hydrophobic oil additive in an optimal amount of 4.0 parts
by weight, increases the compressive strength by 3.0-6.3 times in the case of cyclic temperature changes from 25
°C to -25 °C due to the formation of a stable protective film coating on the surface of the biocomposite material.
The practical result of the work is the development of new biocomposite materials that have high compressive
strength, impact toughness and the ability to operate in conditions of high humidity, low or high temperatures,
and cyclic temperature changes. Chapter 1. The characteristics of biocomposite materials based on synthetic
matrices and biopolymers are presented. The advantages of biocomposite materials are shown. A wide range of
types of fillers, which are waste from agricultural production or the food industry, is presented. Chapter 2. Modern
and classic methods of studying mechanical and operational properties, as well as the microstructure of
biocomposite materials are used. The mechanical characteristics (adhesive strength, hardness, compressive
strength and impact strength) of biocomposite materials were determined. The stability of biocomposites in a
humid environment, in conditions of low temperatures and cyclic temperature changes was determined. Chapter
3. The adhesive strength of the glutinous biopolymer was determined depending on the duration of exposure in
the heat field and the heat treatment temperature, which ensures the process of forming physical and chemical
bonds. Compressive strength increases by 26-39% with the addition of paraffin in the amount of 4 parts by weight,
which is determined by the ability of the material to form a compacted structure due to the presence of a
hydrophobic additive that performs a lubricating function. Chapter 4. Biocomposite samples without hydrophobic
coating and additional heat treatment have the highest hygroscopic moisture (18.5%). Heat treatment ensures the
formation of a dense structure of the biopolymer matrix, which makes it difficult for water molecules to penetrate
into the globules of amino acids of the glutinous matrix. The forming technology of biocomposite products
containing a complex of fillers (wood flour and chopped stalks of wild herbs) in the optimal amount and a
modifying additive (paraffin), is presented.
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