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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHUX pyOpHK: 31.15.37

Tema gucepranii:
1. KiHeTU4Hi 3aKOHOMIPHOCTI KOJI0iIHO-XiMiYHMX Ta HAaHOXIMiUHUX TpaHCc@opMalill pepyM-OKCUT€HBMiICHUX
crionyk B cucremi FeO(Ct3)-H20-02

2. Kinetic regularities of colloid-chemical and nanochemical transformation of iron-oxygen structures in the
FeO(St3)-H20-02 system

Pedepar:

1. Po3risiHyTO BIMB (i3UKO-XiMiYHUX YMOB, TAKUX K KOHLIEHTPALlisl OKUCHUKA, TEMIIEPATypa, CKJa],
IVCIEPCITHOTO CepeoBUIIA, HA KIHETUYHI 3aKOHOMIPHOCTI YTBOPEHHSI YJIbTPAUCIIEPCHUX CIIOJYK (PepyMy B
cucremi FeO(Ct3)-H20-02. IIpoaHanizoBaHo iX KOJI0igHO-XiMiYHI MeXaHi3MU Ta POJib HAHOXIMIYHUX
TpaHc@opMmalill y [UX IPOLecax, 30KpeMa B yTBOPEHHI [1IepBUHHUX (a3 - [IapyBaTUX MOABIHUX TiAPOKCULIB
depymy. KineTuuHUMHN po3paxyHKaMU [1OKAa3aHoO, 1O /1J1s GibIIOCTI peakiliii KOHCTAHTa peaklii 3a1e>XKUTh
€KCIIOHEHIiaJIbHO Bifl TEMIIEPATypH i BUPAXXa€ThCS PiBHSIHHAM ApeHiyca, po3paxOBaHO €Heprii akTuBallii yTBOPEHHS
MarHeTUTy IJISIXOM BilHOBJIeHHS JleninokpokiTy E = 21,5 kJ[)k /MoJib Ta OKUCHEHHS i TpaHcopmaliii marHetuty E12
= 16,2 x[I>x/Mo71b. JI0CHiIKEHO €/1eKTPOKIHETUYHI BJIACTMBOCTI OTPUMaHUX AucnepcHux ¢as. Busnaueno pH
i30€JIEKTPUYHUX TOYOK /1J11 YACTUHOK MAarHETUTY, KOOAJIbTBMICHOI (pepuILIHET Ta JIEMiLOKPOKITY i BCTAaHOBJIEHO,

IO eJIEKTPOCTAaTUYHUM (PAaKTOP CTAGIIBPHOCTI He Biflirpae BU3HAYANBbHOI POJIi B CTIMKOCTI iX 3071e1. BuaHayaibHUM



(paKTOPOM CTIMKOCTI €, B Ileplly Yepry, rigpatauiiiHnii. BCTAHOBIEHO ONTUMAJIbHi YMOBHU LiJIECIIPSIMOBAHOTO
peryJiloBaHHS BJIACTUBOCTSIMU YJIbTPAAUCIIEPCHUX (PEPYM-OKCUT€HBMICHUX CIIOJYK, 1O A0 3MOTY PO3POOUTH
HOBi pekoMmeHpaujii no orpumanHio YPOC 3 KepOBaHMMU KOJIOITHO-XIMIYHMMU BJIACTUBOCTIMU. OTPUMaHO
HAaHOYACTUHKM MarHeTUTy Ta Ko6asbTBMiCHOI pepuimninesi po3amipamu 50 - 80 M Ta 30 - 50 HM BifIOBITHO, SIKi €
IEPCIEKTUBHUM MaTepiajioM [J151 BAKOPUCTAHHS B SIKOCTi (PYHKIIOHAJIbHUX MaTepiasiB 610710ro-MeguyHOro Ta
TEXHIYHOTO [IPU3HAYEHHSI.

2. Influence of physicochemical conditions such as concentration of oxidant, temperature, composition of the
dispersive medium on kinetic regularities of formation ultrafine iron compounds in the FeO(St3)-H20-02 system is
considered. Their colloid-chemical mechanisms and the role of nanochemical transformations in these processes,
including the formation of primary phase - Fe(II-1II) layered double hydroxides are analyzed. It is shown by the
kinetic calculations that for most reactions the constant of reaction depends exponentially on temperature and is
expressed by the Arrhenius equation, activation energy of magnetite formation is calculated by reduction
lepidocrocite E = 21,5 kJ /mol and by magnetite oxidation and transformation E12 = 16,2 kJ /mol. Electrokinetic
properties of the dispersed phase are investigated. The pH of isoelectric points for magnetite particles,
cobaltcontaining spinel ferrite and lepidocrocite is defined and it is found that electrostatic stability factor does'nt
play a determining role in the stability of their sols. First of all, hydration factor is the determining factor of
stability. Optimal conditions of purposeful regulation properties of ultrafine iron-oxygen structures are defined,
which helped to develop new recommendations for receiving ultrafine iron-oxygen structures with controlled
colloid-chemical properties. Magnetite nanoparticles and cobaltcontaining spinel ferrite, with the size of 50 - 80
nm and 30 - 50 nm respectively, are received, which is a promising material for use as functional materials of bio-
medical and technical purpose.
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