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2. The structure of electrochemical interfaces, determined by neutron and X-ray reflectometry

Pedepar:

1. luceprauis cki1agaeTbes 3i BCTYIy, YOTUPbOX OPUTiHAJIBHUX PO3LiiB, BUCHOBKIB, CIIMCKY BUKOPUCTAHUX IPKEPE
Ta JOJATKY. Y BCTYIi BUCBITJIEHO aKTyaJyIbHICTb BUOPAHOI TEMU JOCJIIPKEHHS Ta CPOPMYJIbOBAHO METY
IycepTaLifiHoi po6OTH — BUBYEHHS HAHOPO3MipHOI0 IIPUIIOBEPXHEBOIO APy Ha rpaHULli [IoAiNy piiuHHa cucTeMa
- TBEpJe TiJIO i Ioro napameTpiB (TOBIYHA, 'YCTUHA AOBKMHU PO3CisSIHHSI HEMTPOHIB, IOPCTKICTh, [IOPUCTICTD), HA
IIPUKJIAJ] JOCTiIKEHHS CTPYKTYPU MXK(a3HOT0 TBEPAOrO APy €JIEKTPOJIiTYy Ha TPaHuLli TBEPIOTO €JIEKTPOAY 3
PiIKMM €JIEKTPOJIITOM Y JIiTiil — iOHHKX aKyMyJisiTopax. O6'€KTOM JOCJIiIPKEHHS € TapaMeTpy (TOBIIMHA, TyCTUHA
IIOBXKMHU PO3CisSIHHSI HEUTPOHIB, IOPCTKICTh, MOPUCTICTh) HAHOPO3MiIPHOTO MPUIIOBEPXHEBOTO Mi>K(Pa3zHOTO
TBEPJOro apy eJIEKTPOJIITY Ha I0BEPXHI KOHTAKTy METaJIEBOrO €JIEKTPOAY 3 PiIKUM €JIEKTPOJIITOM Ta IIPOLEC ix
€BOJIIOLI i/l 4ac 3apsiy aKyMyJsiITOpa, @ TAaKOX IIiJl BIVIMBOM JIOMILIOK TE€TPAaOyTUIaMOHIIONIEepXJIOPaTy 10 PiKoro

eJIeKTpoIiTy. [IpegMeToM IOCHiIKEHHS € HAHOPO3MipHUI IPUIIOBEPXHEBUHN LIAP HA IPAHULLi KOHTAKTY TBEPLOTO



METAJIEBOTO €JIEKTPOLY 3 PIIKUM €JIEKTPOJIITOM. CTPYKTYPHI ITapaMmeTpu IIPUNOBEPXHEBUX 1APIB PiTUHHUX CUCTEM
CTaHOBJISITh 3HAYHUH iHTEpec IpU NOCIiKeHHI IPOoLeCiB, SIKi Bi6yBalOThCS Ha TPaHULi IOy PifKoro
cepeJoBUIIA 3 TBEPAMM ab0 ra3onofi6bHum cepepopuileM. Tak, HaNpUKIIaz, CTPYKTypa JOCiIKyBaHOTO y pOOOTi
HaHOPO3MIPHOTO IPUIIOBEPXHEBOTO MAPY Mix($a3HOro TBEPAOTro eJIEKTPOJITy Mae 3HAYHUII BILJIMB HA OCHOBHI
XapaKTEPUCTUKMU JIiTiil — iOHHNUX aKyMyJISITOPIiB (IUTOMA €MHICTb, HAZliliHICTh, 6€3ME€YHICTb, LBUAKICTb 3apsay).
BuBueHHsI [Ipo1iecCiB, sIKi € 0CHOBOIO (POPMYBaHHS Ta €BOJIIOLi IPUIIOBEPXHEBOI0 MK(a3HOro TBEPLOro Lapy
€JIEKTPOJITY Iif, yac pOOOTH aKyMyJISITOPA € OJHI€I0 3 331a4 MOJIEKYJISIPHOI Pi3NKY, a IPUKJIAHUM aCIIEKTOM
OTpUMaHoOi iH(opMallii € BIOCKOHAJIEHHS! JIiTill — IOHHUX aKyMYJISITOPIB.

2. The dissertation consists of an introduction, four original chapters, conclusions, a list of used sources, and an
appendix. The introduction highlights the relevance of the chosen research topic and formulates the aim of the
dissertation - studying the nanoscale interfacial layer at the interface of a liquid system - solid body and its
parameters (thickness, neutron scattering length density, roughness, porosity). This is exemplified by investigating
the structure of the solid electrolyte interface layer on the interface of a solid electrode with a liquid electrolyte in
lithium-ion batteries. The research object is the parameters (thickness, neutron scattering length density,
roughness, porosity) of the nanoscale solid electrolyte interface layer on the contact surface of a metal electrode
with a liquid electrolyte, and the evolution of these parameters during the battery charging process and under the
influence of tetrabutylammonium perchlorate impurities in the liquid electrolyte. The subject of the research is the
nanoscale interfacial layer at the contact interface of a solid metal electrode with a liquid electrolyte. Structural
parameters of interfacial layers in liquid systems are of significant interest in studying processes occurring at the
interface between a liquid medium and a solid or gaseous medium. For example, the structure of the investigated
nanoscale interfacial layer of the solid electrolyte in this work significantly influences the key characteristics of
lithium-ion batteries (specific capacity, reliability, safety, charging speed). Investigating the processes that underlie
the formation and evolution of the solid electrolyte interface layer during the battery operation is one of the tasks
of molecular physics, and the applied aspect of the obtained information is the improvement of lithium-ion
batteries.
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