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1. Cunte3 Ta ¢i3uKo-xiMiyHi BIaCTUBOCTI €JIEKTPOAHUX MaTepiasiB AJ1s1 ri6PUAHUX €JIeKTPOXiMIiUHUX CUCTEM.

2. Synthesis and physicochemical properties of electrode materials for hybrid electrochemical systems.

Pedepar:

1. Y nuceprauiiiHiii po60Ti IpefCcTaBieH0 KOMILJIEKCHE IOCTIiI)KeHHS! IPOLIECiB CUHTE3y Ta BCTAHOBJIEHHS
3aKOHOMIpHOCTe! CyMiCHOTO PyHKIIOHYBaHHS eJIeKTPOAHUX MaTepiasliB riOpuHUX €J1eKTPOXiMiYHUX CUCTEM.
OnTuMi30BaHO METOAMKYM OTPUMAHHS BYIJIELIEBUX MaTepiaiB i3 CHpOBUHU OPraHiYHOrO MOXOKEHHS Ta
JIITINBMICHUX HIMiHEJIeH, BCTAHOBJIEHO BILUIMB YMOB CUHTE3Yy Ha IIapaMeTpH TriOpUIHUX €JIEKTPOXIMIYHUX CUCTEM,
BUTOTOBJIEHUX Ha iX OCHOBI.JIOCTIiIZKEHO CTPYKTYPHO-MOP(QOJIOTiyHi Ta €J1IeKTPOXiMiuHiI BJACTUBOCTI ByTJIeLeBUX
MarepiasiiB IIp1 BUKOPUCTAHHI iX Y SIKOCTi €JIEKTPOLIB €JIEKTPOXiMIiYHUX KOH€HCATOPiB. BCTaHOBJIEHO BKIIaJ, B
3arajibHy €MHICTb €MHOCTI ITOJBITHOTO €JIEKTPUYHOrO APy Ta ICEBLOEMHOCTI TPM BUKOPUCTaHHI JaHUX
MatepiaiB y IKOCTi €JIEKTPOAIB €JIEKTPOXIMIYHUX KOHIEHCATOPIB B PsAZii PO3YMHIB €JIEKTPOJIITIB. 3aIIPOIIOHOBAHO i

arpo60BaHO BUKOPUCTAHHS JITIMBMiICHUX 3aji303aMillieHyx MIITiHeIe! SIK akTUBHOTO MaTepiany ¢papaneiBcbkoro



€JIEKTPOJia B riOpUAHUX €JIeKTPOXiMIYHUX cucTeMax. JOCiIKeHO BIUIUB 3aMillleHHs 3a1i30M Ha CTPYKTYPHI Ta
€JIEKTPOIPOBiIHI BTACTUBOCTI CUHTE30BaHUX MaTepiasiB.BUrOTOBIEHO MaKeTH TibpUIHNX eTeKTPOXiMIYHIX
KOHJIEHCATOPIB, B SIKUAX B SIKOCTI IIOJISIPU30BAHOTO €JIEKTPOA BUKOPUCTOBYBAJIMCS OTPUMAaHi ByIJIeLieBi MaTepiany, a
B SIKOCTi papasieiBcbKoro — cuHTe30BaHi mninesi Lil+zMn2-z04 (z = 0.0-0.5) u LiMn2-zFezO4 (z = 0.05, 0.2, 0.5, 1),
Ta BCTAHOBJIEHO IX IIMTOMI €MHICHI Ta €HEpreTUYHi napaMeTpu. BCTaHOBJIEHO ONITMMAJIbHI YMOBY CyMiCHOTO
(YHKLiOHYBaHHS €JIeKTPO/IiB Pi3HOi IPUPOLH.

2. The dissertation presents a complex study of the processes of synthesis and establishing of patterns of
compatible functioning of the electrode materials of hybrid electrochemical systems. Methods of obtaining carbon
materials from raw materials of organic origin and lithium-containing spinels have been optimized. The influence
of synthesis conditions on the parameters of hybrid electrochemical systems based on the obtained carbon
materials and lithium-containing spinels has been established.The structural, morphological and electrochemical
properties of carbon materials when used as electrodes for electrochemical capacitors have been investigated. The
contribution of the pseudocapacitance and the electric double layer capacitance to the total specific capacitance
of the electrode materials in a number of electrolyte solutions has been established. The use and application of
lithium-containing iron spinels as the active material of the faradaic electrode in hybrid electrochemical systems
has been proposed and tested. The effect of iron substitution on the structural and conductive properties of the
synthesized materials has been investigated. The models of hybrid electrochemical capacitors in which the
obtained carbon materials are used for polarized electrode and the synthesized Lil+zMn2-z04 (z = 0.0-0.5) and
LiMn2-zFezO4 (z = 0.05, 0.2, 0.5, 1) spinels are used for faradaic electrode have been formed. The specific
capacitive and energy parameters of these systems have been calculated. Optimal conditions for compatible
functioning of electrodes of different mechanisms of charge accumulation have been established.
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