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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: KuiBChKMil HAI[iOHAJILHUI YHIBEPCUTET TEXHOJIOTIH Ta IU3aiiHy
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 61.59

Tema gucepranii:
1. HaykoBi OCHOBU TEXHOJIOTi} CTPYKTYPHO-MOAM(}PIKOBAHUX NOJIIMEPHUX MaTePiasliB Ta KOMIIO3UTIB

MYJIbTU(QYHKLIOHATIBHOTO MPU3HAYEHHS

2. Scientific bases for technologies of structural modified polymeric materials and composites for multifunctional
applications

Pedepar:

1. Incepraliiio pUCBSYEHO BUPIIIEHHIO BaKJIMBOI HAYKOBO-TE€XHIYHOI TPO6JIEMU CTBOPEHHS iHHOBALITHUX
NoJIiMEpPHUX MaTepiasiB 3 IPOrpaMOBaHUMU CTPYKTYPOIO Ta BIACTUBOCTSIMU IIJISIXOM PO3POOKM HAyKOBUX OCHOB
TEXHOJIOTI! CTPYKTYPHO-MOAN(IKOBAaHUX MOJIMEPHUX MaTepiajiB Ta KOMIIO3UTIB, 1j1s1 CTBOPEHHS II0JIIMEPHUX
IIPOAYKTIB JJ151 33[J0BOJIEHHS IOTPe6 Cy4acHOro IPOMUCIIOBOrO BUPOOHUIITBA. BCTaHOBIEHO 0COOIMBOCTI
mopu@ikauii noniedipis obaBkamu pisHOro TUlly. Briepiie BUsIB/IEHO siBULLE HENOBHOI gecop6buii HMP ta itoro
BIIJIVB HA 3MiHY BJIACTMBOCTEN MOJIIMEPHUX MaTepiajliB Ta KOMIIO3UTiB. Bniepiie BCTaHOBIEHO 3aKOHOMIPHOCTI
cop6uii Ta gecop6buii ony y naposiii ¢asi y noJiinporiisied Ta BUpobu 3 HbOro pizHOi CTPYKTYypHU. JoCaimKeHo
OpieHTalliliHe BUTSITYBaHH IIOJiIMEPHUX CyMillleil Ta M1acTu(ikoBaHUX MOJIMEPHUX MaTepiasiB i 10ro BIIJIMB Ha
3MiHy BJIaCTUBOCTEN MOJIIMEPHUX MaTepiasiB. Brepiue foCiIkKeHo 0CO6INBOCTI OPi€HTALIIIHOTO BUTSTYBaHHS

nostiedipiB pi3HOi 6yZ10BU y CTaHi piBHOBa)KHOI cOpOLii Ta HETTOBHOI iecop61iii. Po3po6ieHo TeXHOJIoTii OTpuMaHHs



CHiHeHUX NOJiMEPHUX BUPO6IB METOIOM aIUTUBHOTO (POPMYBAHHS. BcTaHOBIIEHO 3a7exXHicTb nopuctocti [TETT,
MonrdiKoBaHOro eTusalleTaToOM Bif TapaMeTpiB aAUTUBHOTO BUPOOHUIITBA, 30KpeMa UIBUAKOCTI Ta TeMIIepaTypHu.
Po3p0o6s1€HO TEXHOJIOriI0 BUPOOHNUIITBA HETKAaHUX QibTPyBaJbHUX MaTepialiB HA OCHOBI I10JIIMOJIOYHOI KUCJIOTH.

P03p06s1€HO TEXHOJIOT 0 BUPOOHUIITBA YacTOYKOBOI MiHu 3 [1ET 3 mifgBuieHoIo TerIoCTifKICTIO.

2. Thesis is dedicated to the solution of important technical and scientific problem of the development innovation
polymer materials with programmable structure and properties. Technology development for structure modified
polymer materials and composites for manufacturing of polymer articles with predictable or programmable
properties for modern industrial usage. Modification of polymer properties by interaction with low molecular
weight substances was studied as modification techniques for polyester copolymer family - PET, PETG and PCTG
and for copolymers and homopolymers of PLA. First investigated new properties for interaction of PETG, PCTG
and PET with low molecular weight acetic acid esters, like ethyl and butyl acetate. Sorption and desorption
kinetics is investigated for different types of polymers, polymer blends and composites in liquid and vapor phase.
First discovered that desorption of ethyl acetate in polyester is not complete under ambient condition witch
results in stable concentration of low molecular weight ester under prolonged period of time in range from 3,5 to
5,5 %. Incomplete desorption is a result of strong intermolecular forces based on hydrogen bonds. Further study
was found that polyester materials with incomplete desorption of low molecular weight ester can be processed
further by different techniques like extrusion, injection molding, orientation drawing. Single direction orientation
drawing was used for polyesters modified by sorption of ethyl acetate in different conditions. High level of
stretching ratio was achieved for PETG and PCTG samples with increased value of tensile strength. Low
temperature stretching of PET and PCTG is possible for samples which was modified with ethyl acetate.
Modification of PP and PP copolymer with Iodine in vapor phase was studied for different samples. Sorption and
desorption kinetics was recorded together with materials properties changes. First developed technology for FFF
additive manufacturing for creation of foamed article with application of incomplete desorption of EA in PETG
which was applied for PETG filament in solid state way. Articles created with new technology having low bulk
density and high impact strength. High temperature resistant foamed article was created with application of PET
and PET /PETG blend as starting material for solid state filament modification. Modification of PETG and PET with
supercritical CO2 was carried out with utilization of ethyl acetate and solid polyester oligomer additive. Reduction
of sorption time was observer for modified samples. Low molecular weight ester modified polyester undergoes
crystallization during ester sorption. Combined process of low molecular weight ester and supercritical CO2
modification is investigated for PETG and PCTG, significant CO2 sorption intensification is observed. Composite
materials based on PLA and calcium carbonate filler with high filling ratio and high impact properties was created
based on polyester oligomer modification techniques. Technology of high thermal resistant PET and PETG particle
foam was development with application of chemical blowing and low molecular weight oligomer modification. First
developed new manufacturing technology for additive manufacturing of nonwoven filtering materials from PLA
and PP from bicomponent polymer blend. Semi-finished article created by addition manufacturing was solvent
treated for partial dissolution and extraction for one of the blend components. Electrically conductive and flame
retardant materials based on modified TPU was created and applied for additive manufacturing of radio wave
interactive material and custom shape ESD materials. First developed new additive manufacturing technology of
liquid consumables based on PVC plastisols and organosols. Technology allows creation of extremely soft and
elastic articles from liquid PVC plastisol with conversion of widely used FFF equipment. New foaming technology
for PET and PETG was developed by application of pyromellitic dianhydride (PMDA) hydrolysis products.
Masterbatch of PMDA was solid state hydrolyzed and used in pellet form for foaming process which was carried
out in hot air flow. High temperature resistant PET particle foam was created and evaluated for promising

application in novel composite materials.
Jep>kaBHHHM peecTpaniiiHuii Homep JiP:
IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKH!

CrpareriyHuii npiopUTETHUHA HaNIPSIM iIHHOBALLiHHOI JisJIbHOCTI:



ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bypam HOpiit OnekcaHgpoBrAY
2. Budash Yuriy Oleksandrovuch

KBasigikamnis: 1. 1. 1., 05.17.06, 05.17.15
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiiHHSL:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Bypam IOpiit OnekcaHgpoBuy
2. Budash Yuriy Oleksandrovuch

KBasigikamis: n. 1. 1., 05.17.06, 05.17.15
ImenTudikarop ORCID ID: He zactocoyeTrbes
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs
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PeuenseHTu

VIII. 3aKkJIl04Hi BiZoMOCTi
ByacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pajgu

BiiacHe IIpi3Buine Im'sa Ilo-6aThKOBI
rOJIOBYIOYOTO Ha 3aciJaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mo €
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CaBueHko borman MuxaijnoBuy

CaBueHKO borgan MuxannoBu4

IOpuenko T.A.



