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1. CuHTe3s i B1aCTMBOCTI OpraHO-HEOPraHiYHUX [IPOTOHO-TIPOBIIHUX MaTepiasliB

2. Synthesis and properties of organic-inorganic proton conductive materials

Pedepar:

1. IucepTarifina po6oTa rmpucBsYeHa po3podIeHHIO HOBUX MOJIIMEPHUX Ta OPraHO-HEOPraHiYHUX MaTepiasiB i3
IIPOTOHOIIPOBiIHUMMU BJIACTUBOCTSIMU [J151 BAKOPUCTAHHS Y IAJIMBHUX €JIEeMEHTaX. 3allpOIIOHOBAaHA CTpaTeTis
CUHTE3y, IIpY SIKill ToJliMepHa MaTpULsd KOMIIO3UTY (popmyBasacs B pesysbrati YP-iHiniiioBaHoi konosimepusaii
aKpWJIaTHUX MOHOMEPIB, a KpeMHe3eMHa CiTKa ribpuHuX MaTepiasiB yTBopioBajacs in situ BHaCigok
O/IHOYACHOTO NPOBEIE€HHS 30JIb-TeJIb IEPETBOPEHHS ITPEKypPCOpa — TeTpaeToKcucuiaany. CHHTE30BaHO
[OJIiaKpWJIATHI Ta MOJIiMEP-KPEMHE3EMHI MaTepiain pi3HOro CKjaay Ha OCHOBI NOJIi(aKpUJIOHITPUII-KO-aKpuIaMiz -
KO-3-CybQONPOIisIaKpUIaTy KaJjiio) Ta MoJi(aKpUIOHITPUI-KO-aKpHIOBa KUCJIOTa-KO-3-CyabdOIpoIIisiakpuiary
KaJlil0-KO-€TUJIEHIJIIKOJIbAUMETUIIaKpUIIaTy). BCTAaHOBJIEHO BILJIMB CKJIAy IOJiIMEPHOI MaTpUlli, BMiCTy
HEOPraHiYHOrO KOMIIOHEHTA, IPUPOH CYJIb(POBMICHOTO MOHOMEpPA Ha BHYTPILIHIO MOP(OJIOTril0 OTPMMaHUX
MaTepiaiB Ta ixHi BJIaCTMBOCTI: TEPMIYHY CTilKiCTb, BOJOIOIJIMHAHHS, IIOTJIMHAHHA METAHOJLY, BiJIbHY [IOBEPXHEBY

€Heprilo, IPOTOHHY NPOBiTHiCTh. [IpOTOHHA NPOBiAHICT MEMOpPAH Ha OCHOBI 10JIi(aKpPUJIOHITPUII-KO-aKpUJI0Ba



KHCJIOTa-KO-3-CyJIb(QONPOIiIaKpUIAT Kajlil0-KO-eTUJIEHIJIIKOIbIUMETUIAKPUIIATY) 3 oAaBaHHsIM 1-7 mac. % 30J1b-
reJjib CUCTeMHU Jocsrae 3HayeHHs 1,12¢10-2 Cm/cM. 3 TemniepaTypHOi 3a/1€5KHOCTI IPOTOHHOI ITPOBiIHOCTI 32
PiBHSIHHSM AppeHiyca o64nCIeHO eHeprilo akTuBalii mpoToHHOro nepexocy (0,12 - 0,14 eB). 3a monesnto Parica-
Pora oliHeHO TPaHCHOPTHI NapameTpu MeMOpaH; 3a piBHsIHHAM HepHcra-EiiHImTeiHa po3paxoBaHo KoedillieHTn
n1@ys3ii NPOTOHIB.

2. The dissertation is devoted to the development of new polymer and organic-inorganic materials with proton
conductive properties for the use in fuel cells. The synthesis strategy was proposed in which a polymer matrix of
the composite was formed by UV-initiated copolymerization of acrylic monomers, and a silica network of the
hybrid materials was formed in situ due to simultaneous sol-gel process of the precursor - tetraethoxysilane. The
polyacrylic and polymeric-silica materials of varied compositions based on poly(acrylamide-co-acrylonitrile-co-3-
sulfopropylacrylate potassium salt) and poly(acrylic acid-co-acrylonitrile-co-3-sulfopropylacrylate potassium salt-
co-ethylene glycol dimethylacrylate) have been synthesized. The effect of the polymer matrix composition,
inorganic component content, sulfocomponent nature on the internal morphology and properties: thermal
stability, water uptake, swelling in methanol, free surface energy, proton conductivity of the obtained materials
was established. The proton conductivity of the membranes based on poly(acrylic acid-co-acrylonitrile-co-3-
sulfopropylacrylate potassium salt-co-ethylene glycol dimethylacrylate) with added sol-gel system (1 - 7 mass %)
reaches the values up to 1,12¢10-2 Sm/cm. The proton transfer activation energy was calculated from the
temperature dependence of proton conductivity using the Arrhenius equation (0.12 - 0.14 eV). According to the
Rice and Roth model, the transport parameters of the membranes; proton diffusion coefficients were calculated
using the Nernst-Einstein equation.
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