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1. “3eneHnit” cuHTE3, CTPYKTYPHI I1apaMeTpu Ta afCcopOLiiHO-KaTaliTUYHI BJIACTUBOCTI KOGANbT-LIMHKOBUX (EpUTiB

2. “Green” synthesis, structural parameters and adsorption-catalytic properties of cobalt-zinc ferrites

Pedepar:

1. O6'ext pocaimkeHHs: ¢peput Ko6anbTy(ll) Ta KobanbT-UMHKOBI Ppeputu ckiuany Znl-xCo?Fe204 (ge x = 0:13
KpokoM 0,2), CUHTe30BaHi 3 BAKOPUCTAHHSM IPUPOJHUX POCIMHHUX €KCTPAKTiB. MeTa JOCiI>)KeHHS: IPOBEAEHHS
«3esieHoro» cuHTte3y CoFe204 Ta kobanbT-LUHKOBUX depuTiB ckinany Znl-xCoxFe204 (ne x=0:1 3 kpokom 0,2) i3
BUKOPHCTaHHSIM IIPUPOJHUX POCIMHHUX €KCTPAKTIB SIK BiJHOBJIIOBAJIbHUX Ta CTA01/Ii3yI0UMX areHTiB, LOCIiI>)KEHHS
BIUJIMBY TUITy €KCTPAKTy HA CTPYKTYPHO-MOP(QOJIOTiUHI Ta TEKCTYPHI IapaMeTpU CUHTE30BaHMX MaTepiaJis, Ha
PO3IIOZiN KaTiOHIB y MIMiHEbHIN CTPYKTYPI, @ TAKOK BCTAHOBJIEHHS B3AEMO3B 3Ky LIMX [IapaMeTpiB 3 aiCOPOLiitHO-
KaTaJliTUYHOIO aKTHBHICTIO GEPUTIB y IIpolieci ounllieHHs Bogu. TeopeTuyHi i IpakTU4Hi pe3ysbTaTy: BcTaHOBIIEH]
3aKOHOMIPHOCTI BIUIMBY TUIly POCJIMHHOTO €KCTPAKTY Ta KaTIOHHOTO 3aMillleHHS Ha CTPYKTYPHi, MOP(OJIOTiuHi,
TEKCTYPHi Ta aficOpOLiiiHO-KaTaliTU4Hi BJIACTUBOCTi KOOAJIbTOBUX (PEPUTIB JO3BOJISIOTH LiN€CIPSIMOBAHO

PeryoBaTH iX XapaKTepUCTUKY [1Jis MifBuIlleHHs e(DeKTUBHOCTI y Ipoljecax OYMIeHHs Bogu. HaHoyacTuHKY,



CHHTE30BaHi 3 BUKOPUCTAHHSIM POCJIMHHUX €KCTPAKTIB, MICTSATh Ha CBOil IOBEPXHi (PYHKIIOHAJBHI IPyNIX
POCIMHHOTO MOXOPKEHHS, 110 3a6e3redye ix 6i0CyMiCHICTb i pOOUTh EPCIIEeKTUBHUMU JJ1s1 IOJAJIBIINX 6i0XiMIiUHNIX
Ta MeJUYHUX 3acTocyBaHb. OTpUMaHi MaTepiajy BiANOBIAIOTh CyYaCHUM BUMOTaM «3€JIeHOI» XiMii i MOXKYTb 6yTU
BUKOPUCTaHI y TPOMHUCJIOBUX Ta €KOJIOTTYHUX TEXHOJIOTiAX. HOBM3HA: BIiepIle [T0Ka3aHo, 110 CTYIIiHb iHBepCii
KO00asbT-(PepUTOBUX 3pa3KiB, CHHTE30BAaHNUX i3 BUKOPUCTAHHSIM €KCTPAKTy aiiBH, 3aJI€KUTb Bifl TUILy BUXiZHOI COli
kob6anbTy(Il). BctaHOBINEHO, 10 HaHOYacTUHKU Col-xZnxFe204, cuHTe30BaHi i3 BUKOpUCTaHHIM eKcTpakTy Ginkgo
Biloba, neMOHCTPYIOTh €BOJIOLIHUI NEPEXif, CIIIHOBOTO CTaHy BiJi 4aCTKOBO BIOPsAKoBaHOro (11pu x=0) 1o
napamarsitHoro (rpu x=0,6) 3i 3pocTaHHsIM BMICTYy ioHiB Zn2+. Briepie nocigkeHo, mo 3pa3ok Co0,6Zn0,4Fe204,
XapaKTepU3y€eThCsl MAKCUMAaJbHOIO afcOpOLiiiHOI0 3HaTHiCTIO (56,82 Mr/T); BcTaHOB/IEHO BILIMB iOHIB Zn2+ Ha
MilHIiCTb 3B’3KiB M-O y K06asbT-IMHKOBUX (P€PUTAX, CHHTE30BaHUX 3 €KCTPAKTy BUHOrpany. [lokasaHo, o
(POpMyBaHHSI ME30IIOPUCTOI CTPYKTYPU CYTTEBO MifBUILy€E alCOPOLIiNHY 31aTHICTb (epUTiB 1OA0 6apBHNUKA KOHro
4YEPBOHOTr0, IOCAralodM MakcuMasbHoi ctasnoi Jlenrmiopa KL = 0,40 s1/mr nipu X(Zn)=0,8. BcTaHOBIEHO KOPENALLiI0
KaTaJliTHYHOI aKTUBHOCTI po3kiiananHs H202, i3 30iblIeHHSIM aMIIEpOMETPUYHOrO CTPYMY Ta LIBUAKICTIO
Ierpanauii 6apBHMKA. BCTaHOBJIEHO, 1O TUII 6i0EKCTPAKTy Ta KaTIOHHOTO 3aMillleHHs CYTTEBO BIIMBAE Ha CTYIiHb
iHBepCii WIiHeNbHOI CTPYKTYPH, KATIOHHUI PO3IOI Ta KaTaaiTuyHy akTuBHICTE CoFe204: 3pa3ok, CUHTE30BaHU 3
ekcTpakToMm nymnuHHs ¢izanicy (CoFe204-H) mae HallBUIIME CTYIiHb iHBEpCii, 110 CYyIIPOBOIKYETHCS
MaKCHMMaJIbHOI KOHCTaHTOMO MmBUAKOCTI peakuii (k = 0,0157 xB-1) Ta Hai6iNbIIUM IPUPOCTOM CTPYMY B
€JIEKTPOXiMIYHUX BUMIPIOBaHHSIX, TOJ] K 3pa30K, OTpMMaHuil 3 ekcrpakrom Ginkgo Biloba, xapakrepusyerbcs
HAIHIDKYUM CTynieHeM inBepcii. EQekTuBHiCTb BIPOBaIpKeHHS: AICOPOLiITHO-KaTaliTU4Hi BJ1aCTUBOCTI
CHMHTE30BaHMX KOOAIbTOBUX (PEPUTIB JO3BOJISIOTH iX BUKOPUCTAHHS [1J1S1 MiJBUILEHHS €(PEKTUBHOCTI y Ipolecax
ouulleHHs Boau. HasBHICTh Ha NoBepxHi QyHKIiOHANIBHUX I'PYI POCIIMHHOIO OXOKEHHS, 3a0e3Ieuye ix
6i0CYMiCHICTb i pOOUTD NEPCMEKTUBHUMU IJ1s51 IOJAJIBIIMX O6iOXIMIYHMX Ta MEIMYHUX 3aCTOCYBaHb. ['aiy3b

BUKOPUCTAHHS: OYMIIEHHS BOIU, KAaTaJiTUYHIi TPOLIECU, €KOJIOTIYHI TEeXHOJIOTI].

2. Object of study: cobalt(Il) ferrite and cobalt-zinc ferrites of composition Zn1-xCoxFe204 (where x = 0:1 with a
step of 0.2), synthesized using natural plant extracts. Purpose of the research: conducting a "green" synthesis of
CoFe204 and cobalt-zinc ferrites of the composition Znl-xCoxFe204 (where x=0:1 with a step of 0.2) using natural
plant extracts as reducing and stabilizing agents, studying the effect of the type of extract on the structural-
morphological and textural parameters of the synthesized materials, on the distribution of cations in the spinel
structure, as well as establishing the relationship of these parameters with the adsorption-catalytic activity of
ferrites in the water purification process. Theoretical and practical results: the established patterns of the
influence of the type of plant extract and cationic substitution on the structural, morphological, textural and
adsorption-catalytic properties of cobalt ferrites allow for targeted regulation of their characteristics to increase
efficiency in water purification processes. Nanoparticles synthesized using plant extracts contain functional
groups of plant origin on their surface, which ensures their biocompatibility and makes them promising for further
biochemical and medical applications. The obtained materials meet the modern requirements of "green" chemistry
and can be used to industrial and environmental technologies. Novelty: It is shown for the first time that the
degree of inversion of cobalt-ferrite samples synthesized using quince extract depends on the type of initial
cobalt(Il) salt. It was found that Col-xZnxFe204 nanoparticles synthesized using Ginkgo Biloba extract
demonstrate an evolutionary transition of the spin state from partially ordered (at x=0) to paramagnetic (at x=0.6)
with increasing Zn2+ content. It was first investigated that the sample C00.6Zn0.4Fe204 is characterized by the
maximum adsorption capacity (56.82 mg/g); The influence of Zn2+ ions on the strength of M-O bonds in cobalt-
zinc ferrites synthesized from grape extract was established. It was shown that the formation of a mesoporous
structure significantly increases the adsorption capacity of ferrites for Congo red dye, reaching the maximum
Langmuir constant KL = 0.40 1/mg at x(Zn) = 0.8. A correlation established between the catalytic activity of H202
decomposition with an increase in the amperometric current and the rate of dye degradation. Researched that the
type of bioextract and cation substitution significantly affects the degree of spinel structure inversion, cation
distribution and catalytic activity of CoFe204: the sample synthesized with physalis extract (CoFe204-H) has the
highest degree of inversion which correlated by the maximum reaction rate constant (k = 0.0157 min-1) and the



largest current increase in electrochemical measurements. The sample obtained with Ginkgo Biloba extract
characterized by the lowest degree of inversion. Efficiency of implementation: The adsorption-catalytic properties
of synthesized cobalt ferrites allow their use to increase efficiency in water purification processes. The presence of
functional groups of plant origin on the surface ensures their biocompatibility and makes them promising for
further biochemical and medical applications. Field of application: water purification, catalytic processes,
environmental technologies.
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