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2. Physico-chemistry of polymer-polymer composites with controlled functional properties

Pedepar:

1. B po6orti gocminkeno ¢izsuko-xiMiuyHi 3aKOHOMIPHOCTI CHHTE3Y I0JIIMEPHUX KOMIIO3UTIB HA OCHOBI
TEPMOPEAKTUBHUX Ta TEPMOIIJIACTUYHUX II0JIMEPHUX MATPULb, AUCIIEPCHUX MiHEPAJIbHUX Ta €JIEKTPOIPOBITHNX
[I0JIiIMEPHUX HANlOBHIOBA4iB; BCTAHOBJIEHO B3a€MO3B'SI30K MDK YMOBAaMU CUHTE3Y, CTPYKTYPOIO i BJIaCTUBOCTSIMU
OTPMMAaHUX MaTepiasiB. 3alIpONOHOBAHO HOBI MiXOAX 4O CTBOPEHHS (PYHKILIOHAIBbHUX MOJiMEPHUX KOMIIO3UTIB
HOBOTO ITOKOJIiHHS 3 KOHTPOJIbOBAHVMMH BJIACTUBOCTSIMU Pi3HOTO 3aCTOCYBaHHs. PO3TJISIHYTO MEXaHi3MU OTBEPIiHHS
€IIOKCUIHUX CMOJI OTBEPIHUKAMU Pi3HOI NPUPOIY Ta NOCIIKEHO BIUIMB IPUPOIY i BMICTy MiHEpaJIbHUX Ta
[OJIIMEPHUX HANlOBHIOBAYiB HA TEPMOJVHAMIUHI Ta KiHETUYHI NapaMeTpu (POPMYBAHHS [10JIIMEPHUX KOMIIO3UTIB Ha
OCHOBI ernokcugHux cmoi EJ1-20 Ta YIT-655. 3arnporoHoBaHO HOBi KOMIIO3UIIiMHI MaTepianu MoBiiHOTO
IIPU3HAYEHHS HA OCHOBI €MOKCUIHOro osiromepy EJI-20 Ta 1osiMepHUX i MarHiTHUX HAaIlOBHIOBAYiB, 5Ki BOJIOLIOTh
SIK ITOTJIMHAHHSM, TaK i HU3bKUM BifJOVBaHHSIM €JIEKTPOMAarHiTHOrO BUIIPOMiHIOBaHHS Y AianasoHy, a Takox
AQHTUKOPO3iHMMH Ta MilJHICHUMM XapaKTe€PUCTUKaMU. 3'sICOBAHO BIJIMB MOJIIMEPHUX MATPULb (MOJIiBiHiIOBOTO

criupry (IIBC), noniakpunosoi (ITAK) ta nosnimerakpusnosoi (IIMAK) kucsoT, a Takox ctupomatio (CTMA)) Ha



[I0YaTKOBI €Tany OKKUCHEHHS MOHOMEPA, L0 XapaKTEePHO i MIPOLECiB «MaTPUYHOI» rosliMepusanii i
ninTBepakeHo Y cnekTpockorieto. BuBuyeHO yMOBU (GOPMYBaHHS [10JIiMep-TI0JiMEPHUX KOMIIO3UTIB CIIPSDKEHUX
nosliamiHoapeHis (nostiadininy (ITAR), nosni-o-anizununy (IToA), nosi-o-ronyinuny (IToTI)) B matpuusix IIBC, ITAK Ta
[IMAK B yMOBax OKMCHIOBaJIbHOI ITOJIiMepU3aliii aMiHOapEHIB, sIKi MOXKHA BUKOPUCTATH K FHYYKi €JIEMEHTU
ONTUYHUX CEHCOPIB ra30BUX CEPENOBUIL AJ1s1 MOHITOPUHIY TPOAYKTIB Xap4yBaHHS Ta BUSIBJIEHHSI TOKCUYHUX
CIIOJIyK B aTMocepHOMY MOBITpi. Briepiie 3arrponoHoBaHo MeTo, GOpMYyBaHHS KOMIIO3UTIB I1OJIICTUPEH-
nosliamiHopeH (I1IC-TIA) xiMiuHOIO MoJliMepu3allielo aMmiHOapEeHiB (0-TOJyifuHy ab0 aHiJliHy) B TOJIy€JIbHOMY PO34lHi
MOJIICTUPEHY Ta TOJIYEHCYIb(MOKUCIIOTU. JOCIiIKEHO MOJIEKYJISIPHY i KPUCTAJIiUHY CTPYKTYPY, TEPMOCTA01/IbHICTS,
a TaKOX €JIEKTPUYHI BJIACTUBOCTI YTBOPEHUX KOMIIO3UTIB. [Ipy JOCIiIKEHHI €JIEKTPUYHUX BJIACTUBOCTEN MOJIIMEP-
IIOJIiIMEPHUX KOMIIO3UTIB BCTAHOBJIEHO, 1I0 KOHIEHTPALlilIHA 3QJIEXKHICTh [TMTOMOI €JIEKTPOIIPOBIIHOCTI Bif] BMICTY
[OJIIMEPHUX HANlOBHIOBAUiB ITPOSIBJISi€ EPKOJISILIMHNAN XapaKTep 3i 3HAUEHHSIM «Iopory nepkoJsinii» 1,7-10,0 06. %.
3a J01IIOMOr0I0 CKEMJIIHIOBOTrO 3aKOHY (Mogenb Kipknarpika) Bnepiue po3paxoBaHi KpUTUYHI TapaMeTpu
€JIEKTPOIIPOBIGHOCTI «t» 1 «S» 1o i micssa nopory nepkossuii. [IpoanasnizoBaHo pe3yibTaTy TEPMOMEXAHIYHUAX
IOCTiIKeHb KOMIIO3UTIB €J1eKTponpoBinHux nosaimepis (I1AH, [ToA, T1oTI) 3 gieseKTpUYHUMU OJIIMEPHUMU
marpunsmu - [1BC, TIMMA, TIBMA, CTMA. 3’s1COBaHO MOJIMBICTb BUKOPHCTAHHSI OPraHO-HEOPTraHiYHUX TiOPUAHUX
KOMIT03UTiB Ha ocHOBI [1AH Ta I10TI, HanoBHEHNX HEOpPraHiYHMMHU HAMlOBHIOBaYaMu OKcuIHOTo TuIly (Si02, TiO2)

[J11 CTBOPEHHSI HOBUX CEHCOPHUX MaTepiaJIiB 3 KOHTPOJIbOBaAaHVMHU BJIACTHBOCTAMU.

2. The study investigated the physico-chemical regularities of synthesising polymer composites using thermoset
and thermoplastic polymer matrices, dispersed mineral and conductive polymer fillers. The relationship between
synthesis conditions, material structure and properties was established. Effective methods for synthesising
functional polymer composites with controlled properties were developed.New approaches to the creation of
functional polymer composites of a new generation with controlled properties for various applications are
proposed. The mechanisms of hardening of epoxy resins with different types of hardeners were considered, and
the influence of the nature and content of mineral and polymer fillers on the thermodynamic and kinetic
parameters of the formation of polymer composites based on ED-20 and UP-655 epoxy resins was investigated.
New dual-purpose composite materials based on ED-20 epoxy oligomer and polymer and magnetic fillers are
proposed, which have both absorption and low reflection of infrared electromagnetic radiation in the IR range, as
well as anticorrosion and strength characteristics. IR spectroscopy confirmed the influence of polymer matrices,
including polyvinyl alcohol (PVA), polyacrylic (PAA), polymethacrylic (PMAA) acids, and styromal (StMA), on the
initial stages of monomer oxidation in «matrix» polymerization processes. The study investigated the conditions
for forming polymer-polymer composites of conjugated polyaminoarenes (PANi, PoTI, PoA) in matrices of polyvinyl
alcohol (PVA), polyacrylic acid (PAA), and polymethacrylic acid (PMAA) through oxidative polymerization of
aminoarenes. These composites can serve as flexible elements in optical gas sensors for monitoring food products
and atmospheric air in modern conditions. For the first time propose a method of forming polystyrene-
polyaminoarene (PS-PA) composites by chemically polymerization of aminoarenes (o-toluidine or aniline) in a
toluene solution of polystyrene and toluenesulfonic acid. The study analysed the molecular structure,
morphological formation characteristics, and electrical properties of PS-PA composites. When studying the
electrical properties of polymer composites based on PVA, PMMA, PBMA, StMa and conjugated PA polymer
matrices, it was found that the concentration dependence of the specific electrical conductivity on the content of
polymer fillers shows a percolation character with a low value of the «percolation threshold», which is 1.7-10.0 vol.
%. For the first time, based on the scaling law (Kirkpatrick model), the critical parameters of the electrical
conductivity «t» and «s» before and after the percolation threshold. The study also presents the results of
thermomechanical analyses of composites made of electrically conductive polymers (PANi, PoTI, PoA) with
dielectric polymer matrices - PVA, PMMA, PBMA and StMA. The possibility of using organic-inorganic hybrid
composites based on polyaniline and polyorthotoluidine filled with oxidic inorganic fillers (SiO2, TiO2) to create
new sensor materials with controlled properties has been clarified.

Jeps>kaBHu# peectpanifinuii Homep JiP: 0116U006016, 0119U00051, 01150003262, 0118U003613, 0121U1117.
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