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Crnemianizopana BueHa pajaa HarionansHOro asiariiiHoro ysiBepcutety MOH
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B pobGoti posriasiHyTa Tpiaga ckiajg — CTPYKTypa — (QyHKIIOHAJIbHA
BiactuBicte MaHrau(lV) okcuaie, momoBanux M(I, 1) 3apsaHuMu kaTtioHaMu y
ckiIaai (hIyOPHIHOTO EJICKTPONITY ellekTpokpucTtaiizaiii. Cuctemy kationis M(l)
= NH,*; M(Il) = Co?", Fe?*" mocmimkyBanu Ui CKpUHIHTY €IEKTPOKATaliTHIHOI
aKTHUBHOCTI IIPOJIYKTIB €JICKTPOKPHUCTAII3AIli B peakiiii BiiHOBIeHHs KucHio B 0,3M
KOH. InnykoBaHa pgomyBaHHsSM KoMOiHaIis (a30BUX CTaHIB Ta J0JIaTKOBA
Ne(hEeKTHICT, CTPYKTYpH Majid BIUIMB Ha (PYHKIIOHAIBHICTH. BcTaHOBIEHO, 10
KAaTIOH aMOHII0 € TEMIUIATOM TOJIAHAUTHOI (pa30BOT KOMIIOHEHTH B MPUCYTHOCTI
M(I), a Co?", Fe?®* 3naThi 10 i30MOP(HOrO reTepOBAIEHTHOrO 3aMillEHHS B
CTpykTypi pamcaemity. Metogom [[BA mnoka3zaHo HasBHICTh [0JaTKOBOTO
MOBUIBHOT'O MPOLIECY OKUCHEHHS, MMOBIPHO, TBEPAO(PA3HOTO, 110 3YMOBIIIOE IILJISX
TOMOXIMIYHOI TpaHchopMallil y TolaHAuTHY (a3y y npucyTHocTi kationy NH4'.
[IpoBeneno xapaktepuzaniro okcuaiB Merogamu SEM, XRD, FTIR, EPR,
Mossbauer criektpockortii, MOTEHI[IOMETPUYHOTO TUTPYBaHHS. BCTaHOBJICHO JesKi
ACTMIEKTU KIHETUKH €JIEKTPOKATAIITUYHOTO BIIHOBJICHHS Ta BUBUTLHECHHS KUCHIO Ha
JOCITIKYBaHUX JOIOBAHUX KOMITO3UTHUX OKCHIHHMX €JIeKTpoKarajizaropax. B
TOMY 4YHCIl, CTpyMH OOMiHYy, TIepeHampyra  TOIIO. BHBYEHO Kopemsii
(GYHKIIOHATBLHOCTI 3 BMICTOM JIOTIAHT-10HIB, KIJIBKICTIO moBepxHeBuXx OH-rpym,

BMICTOM KaTIOHHUX BakaHCiH, AedeKTaMu CTPYKTYPHOTO BPOCTAHHS.



Kawouosi cioBa: okcunni marepianu Manrany(IV), enexkrpomituyne
JIONTyBaHHS,  aHOJHE  E€JEKTPOOCAKEHHS,  €JEeKTpPOKaTali3aTrop,  peakiis

CJ'IGKTPOBiI[HOBJIeHHSI KHCHIO, peaKuiﬂ BUBUILHEHHS KHCHIO.

ABSTRACT

Zudina L.V. Doped Fe?*, Co?*, NH,* products of electrocrystallization of the
Mn (IV) system from fluorine-containing electrolytes: composition - structure —
properties. — Qualifying scientific work on the rights of the manuscript.The
dissertation on competition of a scientific degree of the candidate of chemical
sciences (doctor of philosophy) on a specialty 102 "Chemistry". — National Aviation
University, Specialized Academic Council of the National Aviation University of
the Ministry of Education and Science of Ukraine. — Kyiv, 2021. — 202 p.

The triad composition - structure - functional property of manganese(IV)
oxides doped with M(I, Il) charging cations in the composition of the fluoride
electrolyte of electrocrystallization is considered in the work. System of cations M(l)
= NH,4 *; M(Il) = Co?*, Fe?* was investigated to screen the electrocatalytic activity
of electrocrystallization products in the oxygen reduction reaction in 0.3M KOH.
The doping-induced combination of phase states and additional structural defects
affected the functionality. It was found that the ammonium cation is a template of
the golandite phase component in the presence of M(ll), and Co?*, Fe?* /3" are
capable of isomorphic heterovalent substitution in the structure of ramsdellite. The
CVA method showed the presence of an additional slow oxidation process, probably
solid-phase, which determines the path of topochemical transformation into the
golandite phase in the presence of the NH,* cation. The oxides are characterized by
SEM, XRD, FTIR, EPR, Mossbauer spectroscopy, potentiometric titration. Some
aspects of the Kkinetics of electrocatalytic reduction and oxygen release on the
investigated doped composite oxide electrocatalysts have been established.

Including, exchange currents, overvoltage, etc. The correlations of functionality with



the content of dopant ions, the number of surface OH™ -groups, the content of cationic
vacancies, structural ingrowth defects were studied.

Key words: manganese(lV) oxide materials, electrolytic doping, anodic
electrodeposition, electrocatalyst, oxygen reduction reaction, oxygen evolution

reaction.
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