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Pedepar:

1. Inceprauiiina po60Ta NpUCBSY€HA BUPII€HHIO BaKJIMBOTO HAYKOBO-ITPAKTUYHOTO 3aBJJaHHSI CTBOPEHHS HOBUX
KOMITO3ULiIiHMX MaTepiaiB 3i clieliaJlbHIMU BJIaCTUBOCTSIMU [1J1s1 BUPOOHUIITBA PiIbTPyBaIbHUX Ta MAaCKyBaJIbHUX
MarepiaiB. AKTyasIbHICTb POOOTH 0OYMOBJIEHA TOTPEOOIO B CTBOPEHHI HU3KU HOBUX KOMIIO3ULITHMX BOJIOKHUCTHUX
Marepialis, 10 BOJIOA{IOTh LiTbOBUMHU (PisIbTPYBaIbHUMU, MEXaHIYHUMU Ta (PYHKLiOHAJIbHUMU XapAaKT€PUCTUKAMHU.
O6’eKTOM OCTIIKEHHS € SIBULILE BOJIOKHOYTBOPEHHS [IPU a€POAMHAMIYHOMY MeToAi GOPMyBaHHS BOJIOKHUCTUX
Mmarepiais. [IpeiMeTOM OCIIiIKEHHSI CJIYTYIOTh TEXHOJIOTi BUPOOHUIITBA KOMIIO3ULIIMHNX BOJIOKHUCTUX
Marepiasis CreliaabHOro Npru3HadYeHHs. HaykoBa HOBU3HA OLEP>KAaHUX PE3YJIbTATIB [10JISITA€ Y HACTYIIHOMY:
BIlEeplIe CTBOPEHO KOMIIO3ULIii Ha OCHOBI MOJIIIAKTUAY 3 TPOCTUHHUM Ta OypSIKOBUM IyKpoM. Ha ocHOBI
BCTaHOBJIEHUX KOPEJISLIMHUX 3aJIEXKHOCTEN MiXX IapaMeTpaMy BUDOOHUIITBA Ta BJIACTUBOCTSIMU BOJIOKHUCTUX
MarepiasiB, BAKOPUCTAHO PO3pO6JIE€HI KOMIIO3ULLil 17151 OJlep’KaHHS BOJIOKHUCTUX MaTepiasiB, 10 JeMOHCTPYIOTh Ha
9-12% BuIy 3aTPUMYIOUY 3ATHICTb BiTHOCHO CyOMIKPOHHHUX YaCTOK, TIOPiBHSIHO 3 TPAAULIITHUMU

IIOJIINIPOIIiJIEHOBUMH MaTepiasaMy, 110, IMOBiIpHO, ITOB'S13aHO 3 TUM, 1O LIYKOP Y IPOLeCi epepobIlOBaHHS MOXKe



IIPOSIBJISITY 3[IaTHICTD 10 YaCTKOBOI Mirpatlii Ha NOBEpxHIO CPOPMOBAHMX BOJIOKOH. BHACIIIIOK 1bOTO Bif0yBa€ThCS
JIOKaJIbHe MiABUILEHHS aAre3iiiHOi akTUBHOCTI BOJIOKOH, IO cHIpusie 6ibll e(peKTUBHOMY YTPUMAHHIO
IpibHOAMCIIEpPCHUX aePO30JIbHUX YacToK (po3mipom 0,3-1,0 MKM). BcTaHOBII€HO, 1110 32 BMICTY BYIJIELIEBUX
HAaHOTPYOOK NOHAaA 3% y BOJIOKHACTUX MaTePiajliB Ha OCHOBI TAKMX KOMIIO3ULi/ CITIOCTEPIraloThCs HE TiIbKU
AQHTUCTATUYHi BJIaCTUBOCTI, ajle i 11051Ba 30aTHOCTI TaKMX BOJIOKHUCTUX MaTepiaiiB 10 €(pEeKTUBHOTO MOTJIMHAHHS
€JIEKTPOMarHiTHOro BUNpoMmiHioBaHHs (0o 40 1B BTpaTy iHTEHCUBHOCTI BiIOMTOr0 BUIIPOMIHIOBaHHS B Jiana3oHi 3-
14 TTu). BusiBJIeHO CMHEPriYHUI BIJIMB KapOOHINBHOrO 3ajli3a 3 ByIJleleBUMU HAaHOTPYyOKaMU Ha ITMTOMUH OIip Ta
pazionorjrHaabHi BJaCTUBOCTI KOMIIO3ULIMHMX BOJIOKHUCTUX MaTepiaiB 3 nmosiyperany. BctaHoBj€HO, 10
D0JaBaHHs 5% KapOOHINIbHOTO 3ajli3a 10 BOJIOKHUCTOrO Marepiany 3 3% ByTJjleLieBUX HAHOTPYOOK [03BOJIsI€ 3HU3UTU
nutoMuii omip Ha 3,15%106 OM /0, a iIHTEHCUBHICTb BiIOMTOTO €JIeKTPOMArHiTHOro BUITPOMiHIOBaHHS 110 14 nb,
NIOPIBHSHO 3i 3pa3KOM, IO MiCTUTb TiIbKK 3% BYTJIELIEBUX HAHOTPYOOK. [1pn 11bOMY KOMIIO3U1Li}iHi BOJIOKHUCTI
Marepiany Ha OCHOBI TEPMOIIJIACTUYHOTO MOJliypeTaHy, 0 MICTSITh y CBOEMY CKiafi 5-50% KapOOHiNbHOTO 3aii3a
He IIPOJIEMOHCTPYBAJIN CYTTEBOr'O BILIMBY HA MPOBiJHICTb Ta PAAiONOIIMHAIbHI BIaCTUBOCTI BOJIOKHUCTUX
Marepiais. [licTanu noganbuoro po3BUTKY ySIBJAEHHS PO BIJIUB KAPOOHATY KaJblIilo Ta OPraHiuHUX
Moau@ikaTopiB Ha pi3MKO-MEXaHiuHi, CTPYKTYPHI Ta (QiJbTPyBabHi BIACTUBOCTI BOJIOKHUCTUX MaTepialiB Ha
OCHOBI IoJIinporninexy Ta nojinakTuay. BussieHo, 1o 3a He3MiHHUX TEXHOJIOTIYHUX YMOB I1IepepoO6IeHHS,
BBEJICHHS HAIllOBHIOBAa4a Ha OCHOBi KapOOHATYy KaJbliilo 10 15% cripusie 3MEHIIEHHIO CEPEJHBbOTO JliaMeTpa BOJIOKOH
HETKAaHMX N0JI0TeH Ha 20-24%, 301/IbIIEHHIO 3aTPUMYIOYOi 3TaTHOCTI BiTHOCHO CyOMIKpOHHUX 4acToOK Ha 3-13% Ta
301/IbIIEHHIO BUJIOBXKEHHSI BOJIOKHUCTUX MaTepiasis rpu po3pusi Ha 0,2-3%. Taki 3MiHM IMOBiIpHO MOB'sI3aHi 3
BILJIMBOM KapOOHATY KaJbllilo Ha PEOJIOriio PO3ILIaBy TEPMOIIACTUYHUX 10JIiMepiB BHACJIIIOK 1OTO BiTHOCHO
BHICOKOI TEIJIONPOBiAHOCTI. [IpakTUUHEe 3Ha4€HHS OJleP>KAaHUX PE3YJIbTaTiB [I0JISITa€ B HACTYITHOMY: Ha OCHOBI
pe3yJIbTaTiB AOCiIKEHHS PO3PO6JIEHO TEXHOJIOTIYHI CXeMHU IPOLeCy OjiepKaHHS KOMITO3ULITHMX BOJIOKHUCTUX
MarepiaJiB 111 BUTOTOBJIEHHS 610p0o3KIafHuX (PinbTpyBasbHUX MaTepiasiB. Po3po6sieHo TEXHOJIOTIYHY ABOETAIIHY
CXEMY OJlep’KaHHs KOMIIO3ULIMHMX MaTepialiB [Jj1s1 BATOTOBJIEHHS Pa/liOMaCKyBaJIbHUX, TEIJIO-MaCKyBaJIbHUX Ta
nemndepHUx matepiais. Po3po6yieHO TEXHOIOTIYHI pillleHHs 119 3MEHLIEHHS] BMICTY IOJIIMPOIIiJIEHY B
BOJIOKHMCTHUX MaTepiajax MJIsSIXOM BBeI€HHSI KApOOHATY KaJIblIilo Ta MIPOMiIEHOBUX e1acToMePiB. CTBOPEHO
BOJIOKHMCTi MaTepiasy Ha OCHOBI IIOJIIJIAKTULY, 1110 3a6e31e4yioTh Ha 5-14% Bullly 3aTpUMYIOUY 31aTHICTb BiTHOCHO
4aCTOK CyOMIKpDOHHOTO [liaMeTpa, IOPiBHSAHO 3 TPaAULIIHMMY BOJIOKHUCTMMHU MaTepiajaMy Ha OCHOBI
noJlinpornineny. Po3po61eHo KOMIIO3ULiMHI BOJIOKHUCTI MaTepiajii Ha OCHOBI NOJIIIAKTULY, MO MiCTSATh 6%
mopudikaTopa a OCHOBI oiGyTUIIeH anumnar tepedranaty Ta 15% MiHepasibHOTO HallOBHIOBAYa Ha OCHOBI
KapOoHaTy KaJbllilo. BcTaHOBIIEHO, 110 TaKi MaTepiasy MatoTh Ha 17-22% BuILy 3aTPUMYIOUY 3aTHICTb, Ha 5% BUILE
BUIIOBKE€HHS [IpY PO3PUBI Ta B 2-4 pa3y BUILLY MiLJHICTb [IPY PO3PUBI IIOPIBHSIHO 3 TPALULIMHUMU BOJIOKHUCTUMU
MaTepiajlaMy Ha OCHOBI IOJIIPOIIisieHy. Briepie CTBOPEHO BOJIOKHUCTI MaTepiaau Ha OCHOBI TEPMOIIJIACTUYHOTO
1oJliypeTaHy MEeTOIOM ae€POJIMHAMIYHOTO PO3MUJIEHHS PO3IIIaBy Ha 06JIaJHAaHHI, IPU3HAYEHOMY [IJIsl IEPEPOOKU
nosiinpormnineny. Takuil Miaxin CyTTeBO BiAPI3HAETHCA Bil TPALULIMHOI TEXHOJIOTI] OTPUMAaHHS MOJIiypPETaHOBUX

BOJIOKHMCTHUX MaTepiajiB 3 pO34MHY.

2. The dissertation focuses on a significant scientific and practical issue: the development of new composite
materials with unique properties for producing filtering and masking materials that must be addressed. The
relevance of the work lies in the need to create new composite fibrous materials that have targeted filtering,
mechanical, and functional characteristics. The purpose of this work is to develop technologies for producing
composite fibrous materials for specialized application purposes. The object of the study is the phenomenon of
fiber formation during the melt-blown method of forming fibrous materials. The subject of the study is the
production technology of composite fibrous materials for special purposes. The scientific novelty of the results
obtained is as follows: For the first time, compositions based on polylactic acid with cane and beet sugar were
created and, based on the established correlations between production parameters and properties of fibrous
materials, they were used to obtaining fibrous materials that demonstrate a 9-12% higher retention capacity for
submicron particles compared to traditional polypropylene fibrous materials, probably because the sugar during
the processing can exhibit the ability of migration to the surface of the formed fibers. This results in a local



increase in the adhesiveness of the fibers, which contributes to a more effective retention of fine aerosol particles
(0.3-1.0 um in size). It was established that with a carbon nanotube content of more than 3%, fibrous materials
based on such compositions exhibit not only antistatic properties but also the ability of such fibrous materials to
effectively absorb electromagnetic radiation (up to 40 dB loss of reflected radiation intensity in the range of 3-14
GHz). The synergistic effect of carbonyl iron on the resistivity and radio-absorbing properties of composite fibrous
materials made of polyurethane-containing carbon nanotubes was revealed. It was established that the addition of
5% carbonyl iron to a fibrous material with 3% carbon nanotubes allows a reduction of the resistivity by 3.15x106

Q /o and the intensity of reflected electromagnetic radiation by 14 dB compared to a sample containing only 3%
carbon nanotubes. At the same time, composite fibrous materials based on thermoplastic polyurethane, containing
5-50% carbonyl iron in their composition, did not demonstrate a significant effect on the conductivity and radio-
absorbing properties of fibrous materials.
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