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Pedepar:

1. Po6oTa mpucBsii€eHa BCTAaHOBJIEHHIO 3arajlbHUX 3aKOHOMIPHOCTE! BILJIMBY [1apa-MeT-PiB CUHTE3Yy Ha CTPYKTYPHI,
MarHiTHi, MOpQOJIOTiuHi, esleKTPUYHi Ta POTOKATAJIITUYHI BIaC~TUBOCTI OKCUIiB Ta OKCU/I-TiIPOKCHU/IIB 3ai3a i
KOMIIO3UTIB Ha iX OCHOBI Ta Byr-Jle-1e~BUX HAHOTPYOOK 3 anpoballielo OTPUMAHUX CUCTEM SIK OCHOBU
€JIEKT-~POJ,~HOI KOM~T10~3MLii [JI51 €JIEKTPOXiMIYHUX KOHAEHCATOPIB 3 3aCTOCYBAHHSIM IIPO~TOH—~HO-TO
€JIEKT-POJIiTy. BuU-~~KO—~pHCTaHHS Teopil YaCTKOBOTO 3apsiAy [O3BOJINJIO TEOPETUYHO I1e-~pef—~0aunTy yMOBU
oT-—pumManHs ¢a3 Fe304 ta 0-FeOOH, npruyomy oTpruMaHi pe3ysbTaTy 6yJ0 [IEPEBIPEHO eKC~I1ePUMEHTAJIBHO.
[Ipo-ana-yi-30-Ba—HO Cynep-Ji-Hii1~HY IOBEIiHKY YaCTOTHO-3aJIESKHOI IIM~TO—~MOI €JIEKTPO-TIPO—BiTHOCTI
yabTpa-guc-nep-cHux ¢as Fe304 i o-FeOOH. BctaHOBIEHO, 110 €1eKT-poan Ha ocHOBi Fe304 ta 0-FeOOH

Ile—~MOH-CTPY~I0Tb MaKCHMaJIbHi 3HaY€HHs NUTOMOI eM~HOoCTi 32 Ta 80 ® /T, Bin-110-Bin-HO. 3ac-TO~Cy-Ba—~HHS



OT-PUMaHOTO yJIbTPAa3ByKOBOIO TO~MO-Te~Hi~3a-11i10 Komno3uty Fe304 /Byrienesi HAHO~-TPYO—-KU 4O3BOJINJIO
301N TH €MHICTD 110 40 @ /1. [Ipo-1e~MOH~CTPOBaHO edeK~TUB~HICTb BUKOPUCTAHHS Me~TO~1y iOH~HOrO
0OMIHY [1J1s1 OTPMMaHHSI JIiTii-3a71i3H0] mmni~He-Ji 1py TeM-1ne-patypi <120 oC 3 BU~KO~pUC—TaHHSIM
yabTpa-guc-nepcHoro o-FeOOH sk npe-Kyp-copy. O6-I'pyHTOBaHO HE-3aCTOCOBHICTb Mogei [ku-seo-IcikaBu
npu inTepnperanii MecbayepiBCbKUx crieKT—-piB AJis LiFe508. [TigBullieHHsI MOJIIPHOI KOHLLEHTPAllil 3a/1i30BMiCHOTO
pe-Kyp-co-py npu orpuManHi 0-FeOOH meTonom ocan—>KeHHs BeJle 0 3MEHLIEHHS CEPEHIX po3—~Mi-PiB
KPUC—TaJIiTiB OT-PU-~MyBaHUX Ma-Te-pia—JliB, sIKi XapaKTE€PU3YIOTLCSI YACTOTHO aKTMBOBAHOIO [10—JIIPOHHOIO
npo-Big-HicTio. Tecty-BaHH4 0-FeOOH pi3HOro CTyneHs KpUCTaNiYHOCTI IK OCHOBU €JIEKT-POJ~HOI KOMITO3UILLi
BUSIBUJIO, 1110 361/IbIIE€HHS BEJIMYMHU [TUTOMOI EM—~HOC—Ti CIIOC—~Te-pi-ra€Tb-cs 3a yMO—~BU 3MEHILIEHHS
arJOMEPOBAHOCTI MOTO YaCTUHOK. Mak-Ccr-Majib—He 3HaY€HHS IM-TOMOi EMHOCTI €JIeKT-POJIiB Ha OCHOBIi 0-FeOOH
craHoButb 84 ® /r. Bcta-HOB-J1€HO, 10 Komno3utu 0-FeOOH /TiO2 ne-~MOHCTPYIOTb MiIBULIEHY, TIOPiBHSIHO 3
He-/10-TIOBAaHMUM Ji0K~CUJOM TUTaHY, (O-TOKATANITUYHY aKTUBHICTb B peakiii poTo-gerpa-mga-uii
Me~-THU~JIEHOBOT0 6JIaKUTHOTO 6apB-HMKa.[IpoaHai30BaHO €BOJIOLI0 CTPYKTYPU IIpY TEPMOOOPOOLi Ta Ha3oBy
CTabisbHICTD ybTpa-gucnepcHoro o-FeOOH, oTprMaHoro MeTogoM rilpoTEPMaIbHOTO CUHTE3Y. [To-Ka-3a-Ho, 110
BMKOPHMCTaHHSI CYMICHOTO TiIpOTEPMAJIbHOTO METOMY ITPY OTPUMaHHI KoM—110-3uTy 0-FeOOH /Byrnenesi
HAHOTPYOKU J03BOJISIE 361/IbIIUTY BeIMYMHY [TUTOMOI €EMHOCTI eJ1eKTpoiB 1o 87 @/t nopiBHsaHO 3 49 @ /T 1151 0-

FeOOH 6e3 ByryeneBoi KOMIOHEHTH.

2. The study is dedicated todetermine the patterns of synthesis influence on structural, magnetic, morphological,
electric and photocatalytic properties of iron oxides and oxide-hydroxides and composite based on these
materials, and carbon nanotubes with using the-se obtained systems as a base of electric composition for
electrochemical capacitors with pro-ton electrolyte. The usage of partial charge theory allowed to predict
conditions for ob-taining Fe304 and o-FeOOH phases by deposition method, moreover the experi-men-tal
ve-ri-fication of obtained data was done. The superlinear behavior of frequency-depen-dent spe-cific electrical
conductivity of ultrafine Fe304 and o-FeOOH phases was analyzed. It was established that electrodes based on
Fe304 and o-FeOOH shows the maximum values of specific capacitance 32 and 80 F /g, respectively. The usage of
obtained by the method of ultrasonic homogenization electrodes based on composite Fe304 /carbon nano-tu-bes
didn’t demonstrate prominent increase of specific capacitance, which didn’t exceed 40 F /g. The efficiency of using
the ion exchange method to obtain complex iron and lithium oxides with spinel structure at temperature <1200C
with usage of ultrafine o-FeOOH as precursor. Main patterns of structural-morphological dependence and
depen-den-ce of micro magnetic properties of LiFe508 on synthesis conditions were defined, as well as there was
explained that Gileo-Isikawa model can’t be used for interpretation of Mosbauer spectra of these materials. It was
defined that the increase in the molar concentration of iron-containing pre-cur-sor during o0-FeOOH synthesis by
deposition method leads to the decrease in the average si-ze of crystallites of the obtained material, which are
characterized by frequency-activated po-laron conductivity. The application of o-FeOOHwith different crystallinity
degree as a ba-se for electrode composition demonstrated the increase in specific capaci-tance under the
con-dition of agglomeration decreasing of 0-FeOOH particles, which have the “core-shell” structure. Moreover, the
precursorconcentrationincreasing leads to the increase in-near-surface defective layerthickness. The thickness of
near-surface layer doesn’t depend on iron-containing component morphology for o-FeOOH /carbon nano-tu-bes
composite ma-te-rials. The particles size decreasing leads to the increase in charge car-riers scattering
in-flu-~ence on defects in near-surface layer in contrast to electrical con-ductivity increasing as a result of the
increase of o-FeOOH nonstoichiometry and Fe2+ ions concentration. The ma-xi-mum value of specific capacitance
for an electrode based on o-FeOOH is 84 F /g. For-ma-tion of composites with nanotubes leads to decreasing the
value of specific capacitance due todecrease in trans—por-tefficiency of charge carriers. It was established that o-
FeOOH / TiO2 composite ma-terials demonstrate increased photocatalytic activity in pho-to-deg-ra-dation
reaction of me-thy-lene blue dyecompared toundoped titanium dioxide that can beexplained by increase in the
photogenerated current carrierslife time as a resultof elec-trons and holesseparation by heterojunction field on
the phase boundary. The structural evolution during heat treatment and phase stability of the obtained by the
method of hydrothermal synthesis ultra fine 0-FeOOH was analyzed. There was shown, that the usage ofcompatible



hydrothermal method to obtain o-FeOOH /carbon nano-tubes composite materials allows obtaining effective
electrode material for hybrid capa-citors with water electrolyte with increased value of specific capacitance up to
87 F/g com~pared to 49 F /g for 0-FeOOH without carbon component.
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