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Pedepar:

1. O6'ext mocaimkeHHs: La- Ta Gd-BMicHi Hikesb-K06anbTOBI pepuTtu. MeTa mociifmpkeHHs: cuntesdyBaTtu La- i Gd-
BMiCHi HiKeJIb-K06aabTOBi (epUTU 30J1b-T€JIb METOJOM CaMO3aMMaHHS i BiJHOBHUM CIIiBOCaJI)KEHHSIM Ta JOCIiAUTH
BryuB ioHiB La(IIl) i GA(III) Ha cTPyKTYpHO-MOPQOJIOTiYHi XapaKTEPUCTUKY Ta aiCOPOLIiIHI BIACTUBOCTI
HaHodepuTiB. OKC METO0JIOTii /MEeTOIVKY NoCinKeHHs. [ly1sl BUKOHaHHS AUcepTaLiiiHoi poboTH 6ys0
3aCTOCOBAHO Cy4yacHi Qi3UKO-xiMiuHi METOLIM OOCIIiIpKEHHS: TEPMiUYHNIA Ta TEPMOrpPaBiMETPUYHUN aHai3U, X-
IpomeHeBUl nudpakUifiHAN aHali3, CKaHylo4ya eJIeKTPOHHA MiKPOCKOIIiS Ta €HeproJyCIepCiiiHuI aHais,
iH(ppauepBOHa CIIEKTPOCKOIIisl, BUBHAYEHHSI IMTOMOI IOBEPXHi MaTepiasiB MeTOIOM afcop6Lii/mecopobuii a3ory,

METOJ, BUBHaY€HHSI TOUYKU HYJIbOBOTO 3apszy, YP-Bunuma criekrpodoromepist. CrienianbHi iHCTpyMeHTH Ta



anaparypa: nepusarorpad Q-1500D, nudpakromerp HZG-4a, ckaHyounii eneKTpoHHUI Mikpockon PEMMA-102-
02, IY-criektpometp Thermo Nicolet Nexus, cnekrpodoromerpa ULAB 102-UV, cop6omerp Quantachrome
Autosorb, Nova 2200e, pH-meTp Apera Instruments PH800. [TporpamHe 3a6e3nedeHHsl, 1K€ BUKOPHMCTOBYBAJIOCh
IiJ yac ornparoBaHHs OTPUMAaHUX JaHUX 260 AJis mposeneHHs nociimkenHs: FullProf, WinCSD, Image], OriginPro
2018, MS Excel 2016. TeopeTnyHi i IpaKTUYHi pe3yJbTaTU: CTBOPEHO Ta BIOCKOHAJIEHO a/ICOPOEHTH 3
BUKOpHUcTaHHIM La/Gd-BMicHux GeputiB AJ1s1 BUajeHHs] 6apBHUKIB Ta aHTUOIOTUKIB J71s1 OYMCTKY CTiYHUX BOJ,
HoBusHa: nossirae B ToMy, 1110 BIEpPILIE BUSBIEHO, 0 BBeAeHHs ioHiB La(Ill) i GA(IIl) y cTpyKTypy WniHEIbHUX
(epuTIB cripusie 3HAYHOMY PO3BUTKY ME30IIOP, a TAKOXK BCTAHOBJIEHO ONTAMAJIbHY KisbKicTh ioHiB La(IIl) Ta GA(III) B
ctpykTypi Ni-Co HaHodepuTiB 1J1s NMifBUIneHHs eeKTUBHOCTI aicopO1iii opraHiyHNXK 3a6pyIHIOBAYiB; BIIEpILe
BCTAHOBJIEHO KOPEJISILI0 MiXK TEKCTYpHUMU Xapakrepuctukamu Gd-smicHux Ni-Co ¢pepuTiB, CMUHTE30BaHUX
METO/0M 30JIb-T€JIb CaMO3aliMaHH4, Ta iX afCOpOIiliHOI0 EMHICTIO; BIIEPILle 3aIIPONIOHOBAHO MONIN(iKOBaHUN
METO/I BIiTHOBHOTI'O CIIiBOCAIKEHHS 3 BUKOpPUCTAaHHSIM NaBH4 sk BifHOBHUKA 11 CUHTE3Yy ME€30I0pUCTUX La- Ta
Gd-BMmicHUX Hikenb-KO6aMbTOBUX (GEPUTIB 3 MOKPAIIEeHUMU afCOPOLIIITHUMU BIACTUBOCTSIMU; BIlepIlie BCTAHOBJIEHO
3aJIEXKHICTb afcopbuiiiHoi egexkTuBHOCTI La- Ta Gd-BmicHux Ni-Co ¢pepuTiB Bif, ix CTpyKTypHO-MOP(OIIOTiYHAX
XapaKTEPUCTHUK, SKi BiZlirpaloTh BUPIIAIbHY POJIb Y MACONIEPEHOCI Mifl 4ac aficOpOLifHNX /KaTaliTUYHUX IPOLIECIB.
EdexTrBHICTb BIPOBaI>)KEHHS: OTPUMaHi MaTepiasy MaloTh IEPCIIEKTUBY BUKOPUCTAHHS Y BOLOOYUIIEHH], €KOJIOTi]

Ta XiMiYHill TPOMHUCIIOBOCTI. ['ajly3b BUKOPUCTaHHS: OYMILEHHS BOIY, MaT€PiaJIO3HABCTBO, EKOJIOTI.

2. Object of research: La- and Gd-containing nickel-cobalt ferrites. Purpose of the research: to synthesize La- and
Gd-containing nickel-cobalt ferrites by sol-gel self-ignition and reductive coprecipitation and to investigate the
influence of La(Ill) and Gd(III) ions on the structural and morphological characteristics and adsorption properties
of nanoferrites. Description of the research methodology /techniques: thermal and thermogravimetric analyses, X-
ray diffraction analysis, scanning electron microscopy and energy dispersive analysis, infrared spectroscopy,
determination of the specific surface area of materials by nitrogen adsorption/desorption method, method for
determining the point of zero charge, UV-visible spectrophotometry. Specialist tools and equipment: Q-1500D
derivatograph, HZG-4a diffractometer, REMMA-102-02 scanning electron microscope, Thermo Nicolet Nexus IR
spectrometer, ULAB 102-UV spectrophotometer, Quantachrome Autosorb sorbometer, Nova 2200e, Apera
Instruments PH800 pH meter. Software that was used during the processing of the obtained data or for
conducting research: FullProf, WinCSD, Image], OriginPro 2018, MS Excel 2016. Theoretical and practical results:
adsorbents using La/Gd-containing ferrites for the removal of dyes and antibiotics for wastewater treatment have
been created and improved. Novelty: is that it was first discovered that the introduction of La(III) and Gd(III) ions
into the structure of spinel ferrites contributes to the significant development of mesopores, and the optimal
number of La(IlT) and Gd(I1I) ions in the structure of Ni-Co nanoferrites was also established to increase the
efficiency of adsorption of organic pollutants; for the first time, a correlation was established between the textural
characteristics of Gd-containing Ni-Co ferrites synthesized by the sol-gel self-ignition method and their
adsorption capacity; a modified reductive coprecipitation method using NaBH4 as a reducing agent for the
synthesis of mesoporous La- and Gd-containing nickel-cobalt ferrites with improved adsorption properties was
proposed for the first time; for the first time, the dependence of the adsorption efficiency of La- and Gd-
containing Ni-Co ferrites on their structural and morphological characteristics, which play a decisive role in mass
transfer during adsorption /catalytic processes, has been established. Efficiency of implementation: the materials
obtained have prospects for use in water treatment, ecology and the chemical industry. Field of application:
chemical industry, materials science, ecology.
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