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1. Incepraniiina po60Ta IPUCBIYEHA BUPIIEHHIO aKTyaJbHOT0 HAYKOBO-TEXHIYHOIO 3aBJlaHHS, IO [1OJISATa€ y
BCTaHOBJIEHHI (i3MKO-XiMiUHUX 3aKOHOMiIpHOCTE! POPMYBAaHHS CTPYKTYPU Ta BJIACTUBOCTEN KOMIIO3ULIIMHUX
MarepiasiB Ha OCHOBI OJINIAaKTUAY, MOAM(IKOBAHUX MiHEPAJIbHMMH HAallOBHIOBAYaMM Ta HAHOYACTUHKaMU cpiba, a
TaKOX Yy PO3POOJIEHHI TEXHOJIOTIYHUX MiJXO/iB 10 OLEP>KaHHS MaTepiasiB i3 peryJibOBaHUMHU €KCILTyaTallilHUMU Ta
dYHKLiOHAJPHUMU XapaKTepUCTUKaMU. 3alIpONIOHOBAHO MiZIX0AU [IO HAIPaBJIEHOTO Peryyl0BaHHS CTPYKTYpU Ta
BjactyBocTell [1JIA KOMIIO3UTIB MIJIIXOM BBEJI€HHSI MiHEpaJIbHMX HAMlOBHIOBAYIB (TajbKy, KalbLii(ochaTHUX
CIIOJIYK) 1 (PyHKLiOHAIBHUX AO0ABOK, IO CIIpUsie 3MiHi IPOLECiB KpUCTali3alii nojiMepHoi MaTpuLi, GOPMYyBaHHIO
BIIOPSIIKOBAHOI HAIMOJIEKYJISIPHOI CTPYKTYPH Ta MOKpaIleHHIO (i3KO-MeXaHIYHUX i TEXHOJIOTIYHUX BJIACTUBOCTEN
MarepiasiB. BcTaHOBJIEHO OCOGIMBOCTI CUHTE3Y Ta cTabisizallii HAaHOYaCTUHOK Cpibjia y NoJliMEpHOMY CepeloBULi
Ta [10Ka3aHO MO>KJIMBICTb iX BUKOPUCTAaHHS 4J1s1 MOLU(iKyBaHHS NOJIIAaKTUAHUX MaTepiais. [IpoBeneHo anamni3
CYy4aCHOTO CTaHy JOCIIIPKEHD Y Tajy3i CTBOPEHHS MOJIIMEPHUX KOMIIO3MLIMHUX MaTepialiB Ha OCHOBI MOJIINIAKTUY.

Po3ryissHyTO 0COBJIMBOCTI [0JIiNaKTUAY K 610pO3KIIaIHOTO 0JliIMepY, 1OTr0 CTPYKTYPY, CIIOCOOM CUHTE3Y Ta OCHOBHI



(disuKo-MexaHivHi i Tenao¢i3nyHi XapaKTEPUCTUKU. Y3araJbHEHO JITEPATyPHi JaHi 00 TEXHOJIOTIYHUX MiAX0iB
IO Oflep>KaHH4 MOJIINIAKTUIHUX KOMIIO3ULIMHNX MaTepiaiB, 30KpeMa METOAIB €KCTPY3ii, KOMIIPECIHOTO
(opMyBaHHS, iHTepKaJIALii 3 po3unHy, TosliMepu3allii in situ Ta po3niaBHOro 3mimysaHHs. Oco6IMBY yBary
MIpUJIiJIeHO JOCTiIKEHHIM KoMNo3UTiB [1JIA 3 KanbLiiBMiCHUMY MiHepaJIbHUMU HAMlOBHIOBaYaMU (TifpOKCianaTur,
TpuKabLifidpocdat, KapooHAT Kasbliiio). [IpoaHani3oBaHo iX BIUIMB HA MEXaHiuHi, Term1oQi3nyHi, CTPYKTYpHi Ta
(dyHKLiOHAbHI BJIACTUBOCTI MOJIIMEPHUX KOMIIO3UTIB. SIK OCHOBHY IOJIIMEPHY MaTPULII0 BUKOPUCTAHO IOJIiJIAKTH]
mapku Ingeo 2500H. 1151 monugiKyBaHHS BIaCTUBOCTEN I0JiIMEPHOI CUCTEMU 3aCTOCOBAHO OPraHivHi Ta
MiHepaJIbHi HallOBHIOBA4i, 30KPEMa KapTOILISIHUI KPOXMaJlb, TaJbK, Tigpokcianatut, TpudocdaT KaubLilo Ta
rinpooprodocdaT Kaniblilo, a TaKOX IIacTU(IKaTOp - eNOKCUA0BaHY COEBY OJMBY. ONNCaHO METOIUKU
oJlepyKaHHS MOJIiIMEPHUX KOMITO3UTIB Ta HaBeJleHO KOMILIeKC (i3MKO-XiMiYHUX Ta MEXaHiYHUX MEeTOJiB
IOCJiIKEHHS CTPYKTYPH i BJIaCTUBOCTEN OTPUMAaHMUX MaTepiaiiB. [TokazaHo, 0 BBE€EHHS MiHEPAJIbHUX
HAIOBHIOBAYiB /10 NOJIIMEPHOI MaTpuLi € e(PEKTUBHUM CIIOCOOOM PETyJIIOBaHHS TEXHOJIOTIYHUX Ta
€KCIIJIyaTaliiHAX XapaKTePUCTHUK NOJiJIaKTUAY. JucriepcHi MiHepasibHi YaCTMHKY 3[aTHI BIJIMBATU HA NPOLIECU
CTPYKTYpOYTBOPEHHS y II0JIIMEPHOMY PO3ILJIaBi, 3BMiHIOBAaTH XapaKTep Tedii MmaTrepiany Ta MoaugikyBaTd peosoriuHy
MOBEIiHKY KOMIIO3ULiHOI cucTemMu. Metogamu iHdpauyepBoHOi ciekTpockonii, CEM Ta peHTreHOCTPYKTYPHOTO
aHasli3y BCTAaHOBJIEHO OCOOJIMBOCTI HaIMOJIEKYJISIPHOI opraHisaLii 1oJinakTuay Ta 3MiHy HOro CTPyKTYpH Iif
BILJIMBOM JIOJJATKOBO] T€I1JI0BOi 06pOOKY i BBEZ,leHHS MiHepaJIbHUX HallOBHIOBAUiB. BUsIB/I€HO, 1110 BBEIEHHS TaJIbKY
IO MOJIiNaKTUAY crpusie iHTeHcu@ikauii mpouecy Kpucrasnisalii nojiMmepHoi MaTpuLi Ta OPMYBaHHIO OiIbLI
PO3BMHEHOI KPUCTAiYHOI CTPYKTYPU. YaCTUHKU TajIbKy BUCTYNAIOTh €(PEKTUBHMMU HYKJICIOI0YMMU areHTaMu, SiKi
CTHMYJIIOIOTh TeTepOoreHHe 3apoAKOYTBOPEHHS KpucTasidyHoi ¢asu. [TokasaHo, 1o nomaBaHHs nactudikaropa Ta
HaTMBHOI'O KPOXMAJIIO BILUIMBAE HA MIPOLECH CTPYKTYPOYTBOPEHHS Y IIOJIIMEPHI CUCTEMI Ta 3MiHIOE CTYIIiHb
KpUCTaniyHOCTI MaTepiany. OTprMaHi pe3yJbTaTy CBif4aTh, IO PErYJI0BAHHSA CKJIaAy KOMIIO3ULIN JO3BOJIIE
LIi7IecrpsIMOBaHO 3MiHIOBATY CTPYKTYPY MOJIJIaKTUAHUX MaTepiasiB i KepyBaTH ix (isuko-mexaHiyHUMU
BJIACTMBOCTSIMU. JlOCIIiZPKEHO 0COOJIMBOCTI CUHTE3y HAaHOYACTUHOK Cpibjia Ta BJaCTUBOCTI MJ1iIBKOBUX
MOJIIJIAKTUIHUAX MaTepiaiB, MOOU(PiKOBaHMX TAKMMHU HaHOYACTUHKaMU. [10Ka3aHo, 110 BUKOPHUCTaHHS
HAaHOYAaCTHMHOK METAaJiB, 30KpemMa cpibiia, € epeKTUBHMUM CIIOCOOOM HaIaHHS IOJIIMEPHUM MaTepianam oZaTKOBUX
(dyHKLiOHATBHUX BIACTUBOCTEN, 30KpEMa aHTUMIKPOOHOI aKTUBHOCTI Ta MOKpallleHUX 6ap'€pHUX XapaKTEPUCTUK.
JocninkeHo oco6amnBoCTi GOpMyBaHHS IJ1IBKOBUX MaTepiasliB Ha OCHOBI NOJIIJIAKTULY, MO (PIKOBAaHUX
HaHOYaCTUHKaMu cpibia. [TokazaHo, 10 BBEJJ€HHSI HAHOYACTUHOK Cpibiia y MoiMepHy MaTpULIIO He MOpyIIye
npouec GOpMyBaHHS IJTiIBOK Ta [I03BOJISIE OTPUMYBATH OJHOPIAHI MaTepiany 3 piIBHOMIpHUM pO3MOiIoM
HaHOHANOBHIOBa4a. OTpUMaHI IIJIIBKOBi MaTepiaiyu XapaKTepU3yOThCS NOCTaTHLOIO MEXaHIYHOI0 MILIHICTIO,
CTabiJIbHOIO CTPYKTYPOIO Ta MOKPALIEHMMHU (PYHKLIOHAJIbHUMU BJIACTUBOCTSIMU. HasiBHICTh HAHOYACTHMHOK Cpibia
Ha/la€ MiBKaM BUPAXKEHUX aHTUMIKPOOHUX BJIACTUBOCTEI, 110 € 0COOIMBO BAKJIMBUM [1JI51 3aCTOCYBaHHS y
[IaKyBaJIbHUX MaTepiayax [Jjisl XapuoBUX MTPOAYKTIB i papMalieBTUYHOI IPOIYKLi.

2. The dissertation is devoted to solving a pressing scientific and technical problem, which involves establishing
the physicochemical regularities governing the formation of the structure and properties of composite materials
based on polylactide (PLA), modified with mineral fillers and silver nanoparticles, as well as developing
technological approaches for obtaining materials with tailored operational and functional characteristics.
Approaches for the directed regulation of the structure and properties of PLA composites through the
incorporation of mineral fillers (talc and calcium phosphate compounds) and functional additives are proposed.
These modifications influence the crystallization behavior of the polymer matrix, promote the formation of an
ordered supramolecular structure, and improve the physicomechanical and processing properties of the materials.
The features of the synthesis and stabilization of silver nanoparticles in a polymer medium are established, and
their applicability for modifying PLA-based materials is demonstrated. The current state of research in the field of
PLA-based polymer composite materials is analyzed. The characteristics of polylactide as a biodegradable polymer,
including its structure, synthesis methods, and main physicomechanical and thermophysical properties, are
considered. Literature data on technological approaches to the production of PLA composites are summarized,

including extrusion, compression molding, solution intercalation, in situ polymerization, and melt mixing. Special



attention is given to PLA composites containing calcium-based mineral fillers such as hydroxyapatite, tricalcium
phosphate, and calcium carbonate, and their influence on the mechanical, thermophysical, structural, and
functional properties of the composites. Polylactide grade Ingeo 2500H was used as the polymer matrix. Organic
and mineral fillers, including potato starch, talc, hydroxyapatite, calcium triphosphate, and calcium hydrogen
phosphate, as well as epoxidized soybean oil as a plasticizer, were employed to modify the polymer system.
Methods for the preparation of polymer composites are described, and a komnekc of physicochemical and
mechanical characterization techniques is presented. It is shown that the incorporation of mineral fillers into the
polymer matrix is an effective approach for regulating the technological and operational characteristics of PLA.
Dispersed mineral particles affect the structure formation processes in the polymer melt, alter the flow behavior,
and modify the rheological properties of the composite system. Infrared spectroscopy, scanning electron
microscopy (SEM), and X-ray diffraction analysis were used to investigate the supramolecular organization of PLA
and the changes in its structure under the influence of thermal treatment and filler incorporation. It was found
that the addition of talc enhances the crystallization of the polymer matrix and promotes the formation of a more
developed crystalline structure. Talc particles act as effective nucleating agents, stimulating heterogeneous
nucleation. The addition of a plasticizer and native starch was shown to influence structure formation and alter
the degree of crystallinity. The results indicate that controlling the composition enables purposeful modification of
the structure and, consequently, the physical and mechanical properties of PLA-based materials. The synthesis of
silver nanoparticles and the properties of PLA-based film materials modified with such nanoparticles were also
investigated. It was demonstrated that the use of metal nanoparticles, particularly silver, is an effective way to
impart additional functional properties to polymer materials, including antimicrobial activity and enhanced barrier
performance. The incorporation of silver nanoparticles does not disrupt film formation and allows the production
of homogeneous materials with a uniform distribution of the nanofiller. The resulting films exhibit sufficient
mechanical strength, structural stability, and improved functional characteristics. The presence of silver
nanoparticles provides pronounced antimicrobial properties, which is particularly important for applications in
food and pharmaceutical packaging.
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BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH TeMaMH: 0122U000953, 0124U000789

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's I1o-6aTbKOBI:
1. Ckopoxoza Bosogumup Mocunosuy

2. Volodymyr Skorokhoda

KBasigikanis: a.1.u., npodecop, 05.17.06

ImenTudikarop ORCID ID: 0000-0002-2352-5964

JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBepcuteT "JIbBiBCbKA MOJTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. CrenaHa banpepu, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VII. BimomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. JlebeneB Bonogumup BosogumupoBuy

2. Volodymyr V. Lebedev

KBasigikanis: g.1.1., npod., 05.17.07



I,T.[eHTI/I(l)iKaTop ORCID ID: 0000-0001-6934-2349
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupnuyosa, Xapkis, XapKiBchkuii p-H., 61002, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CoBa Hapis BonogumupiBHa

2. Nadiya V. Sova

KBasigikamis: 1. 1. ., npodecop, 05.17.06

InenTudikarop ORCID ID: 0000-0003-3550-6135

JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=56685569600

IloBHe HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: KuiBChKMil HAL[iOHAIbHUIA YHIBEPCUTET TEXHOJIOTIH Ta AU3aiiHy
Kopg 3a €IPIIOY: 02070890

Micuesnaxo,zm(eunﬂ: ByJI. Masna IllusiHoBCEKA, KniB, 01011, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. BapBapeHnko Cepriii MukonainoBuy

2. Serhiy M. Varvarenko

KBasidikanis: 1. x. u., npodecop, 02.00.06

InenTudgikarop ORCID ID: 0000-0001-7374-7787

JoparkoBa iHdpopmamuist:

IloBHE HaliIMEeHYBaHHS IOPUAMYHOI 0CO0H: Hauionanbuuii yHiBepcurert "JIbBiBCbKA MOJITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueBHaxo,ereHHﬂ: ByJ. CrenaHa banpepu, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu



InenTudikarop ROR:

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:

1. MopaBcbkuii Bonogumup CrenaHoBud

2. Volodymyr S. Moravskyi

KBasigikanis: . . u., gou., 05.17.06
InenTudikarop ORCID ID: 0000-0001-8524-6269

JopaTkoBa iHpopmamist: https://www.scopus.com/authid /detail.uri?authorld=55856808900;
https:/ /www.webofscience.com /wos /author /record /1404809;
https://scholar.google.com.ua/citations?hl=ru&user=jFz09hwAAAAJ

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBIBCbKA OTIITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micueanaxo,rpkeunﬂ: ByJ. Crenana banpepu, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Crenymun FOpiii Borpanosud
rOJIOBH paau

ByacHe IlpizBumie Im's I1o-6aThKOBI Creuumun IOpiit BornaHosid
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiamoBigaibHHUH 32 MiZTOTOBKY 'HaTiB 3.41.
00JIIKOBHX JOKYMEHTIB

Peecrpa'rop Opuenko TersiHa AHaTOJIiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 3a PEECTpalLilo HayKoBoi IOpuenko TeTsHa AHaTofiiBHA

OisIJIbHOCTI




