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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHyHHX PyOPHK: 31.15

Tema gucepranii:
1. KinpkicHa oliHKa aicOpOLIifiHUX PiBHOBAT SIK PeaKllill KOMIIEKCOYTBOPEHHS HA IIOBEPXHI N0y a3 KpeMHe3eM

- BOJHUI PO34UH

2. Quantitative estimation of adsorption equilibria as complexation reactions onto silica - aqueous solution
interface

Pedepar:

1. Ancop61ii0 MMUPOKOro KoJia XiMidYHUX CIOJIYK Pi3HOI IPUPOIY PO3TJISIHYTO B TEPMiHax Teopii
KOMILJIEKCOYTBOPEHHS Ha NOBEPXHi. PO3p00671€HO Ta pO3BMHYTO KOHCTPYKTUBHUI MifXif, 17151 BUOOPY peaKiiii
KOMILJIEKCOYTBOPEHHS, SIKWI 6a3y€eThCsl Ha CIIiBCTaBJIEHHI CTaHY PO3YMHEHO] peYOBUHU i QYHKIIOHATIBHUX IPYIL
[IOBEPXHi KPEMHE3EMY B 3aJIEKHOCTI Bif, pH, i10HHOI ¢y i KOHLIEHTpaLlii KOMIIOHEHTIB PO34MHY. 3 BUKOPMCTaHHSAM
6a3oBoi mogeri llltepHa Ta nporpamu GRFIT Bu3HaueHO KOHCTaHTH iOHi3allii C1IaHONBHUX IPYI Ta KOHCTAHTU
PiBHOBaru peaxiuiii KOMILIEKCOYTBOPEHHS MOJIEKYJI T MOHIB 3 HEUTPAJIbHUMU 1 iOHI30BaHMMHU CUJIAaHOJIbHUMU
rpynamu. [TokasaHo, 1110 pe4OBMHU OCHOBHOI IIPUPOJIA COPOYIOTHCS MTEPEBAKHO Y BUTJIST KaTiOHIB 3 yTBOPEHHSIM
30BHIIIHBOC(HEPHUX KOMIIEKCIB. AICOPOLisl MaJIOPO3UNHHUX PEUYOBMH OOYMOBJIEHA TrifpodpoObHUM
BUILITOBXYBAHHSIM 3 BOGHOTO PO3YMHY, YOMY CIIPUSIE 3HKEHHS 1i€JIEKTPUYHOI IPOHMKHOCTI BOJU [TOOJIN3Y

IIOBEPXHi OKcuAy. [oHY nepexifHUX MeTasliB yTBOPIOIOTh Ha IIOBEPXHi KpeMHe3eMy BHYTPIIIHbOC(EPHi KOMIIJIEKCH.



HasBHiCTh B pO3YMHaxX OPraHiYHUX CIIOJIYK IPUBOAUTH IO (POPMYBAHHS [IOTPIMHUX (Pi3HOJIraIHNX) KOMIJIEKCIB, B
SIKWX CUJIAHOJIbHI TPYIIY BUCTYTIAIOTh Y POJIi JliraHziB. Bu3Ha4€eHi KOHCTAaHTHU CTiIKOCTi yTBOPEHUX Ha [IOBEPXHI
KpeMHe3eMy KOMILIEKCiB. ByZj0By afcopOLifiHUX KOMIJIEKCIB MiATBEPIKYEHO CIIEKTPOCKOIIIYHUMHU METOLAMMU.
OpeprkaHi pe3yIbTaTy 4O3BOJISIIOTh IPOTHO3YyBaTH aICOPOLIiMHI BIaCTUBOCTI KPEMHE3€EMY MO0 XiMiYHUX CIOJIYK
pi3Hoi npupoau. BUKOPUCTOBYIOUYM 3aJI€5KHOCTI afcopoLii Bifl (isuko-XiMiuHMX apaMeTpiB, MOXKHA MepenoadnTu
YMOBU CTBOPEHHS MaTepiajliB 3 Hallepe], 3aJaHMMU BJIACTUBOCTSIMU, HAIIPUKJIA], JIIKAPCHKUX IIPEINapariB
IIPOJIOHTOBAHOI [Iii 3 KOHTPOJILOBAHUM BUBIJIbHEHHSIM aKTUBHUX KOMIIOHEHTIB.

2. The adsorption of a number of chemical compounds of various nature is considered in terms of the surface
complextion theory. A constructive approach to the choice of complex formation reactions is developed, which is
based on the comparison of the state of the solute and the functional groups of the silica surface, depending on
the pH, ionic strength and concentration of the components of the solution. Using the basic Stern model and the
GRFIT program, the ionization constants of the silanol surface groups and the equilibrium constants of complex
formation reactions between molecules and ions and neutral or ionized silanol are determined. It is shown that
substances of the basic nature are sorbed predominantly in the form of cations with the formation of outer-sphere
complexes. Adsorption of low soluble substances is due to hydrophobic repulsion from the aqueous solution,
which is facilitated by a decrease of dielectric permittivity of water near the surface of oxide. Transition metal ions
form on the silica surface inner- sphere complexes, and the presence of organic compounds in solutions leads to
the formation of ternary (mixed ligand) complexes in which silanol groups act as ligands. Stability constants of
these adsorption complexes are determined. Their structures are confirmed by spectroscopic technique. The
obtained results allow predicting the adsorption properties of silica in relation to chemicals of a different nature.
Using the dependence of adsorption on physicochemical parameters, it is possible to predict conditions for the
creation of materials with predetermined properties, for example, drugs of prolonged action with controlled

release of active components.
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