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1. ®i3uKo-XiMiuHiI 3aKOHOMIPHOCTi KUCJIOTHO-OCHOBHUX B3a€MOIill Y IOHHUX PO3TOIIaX HA OCHOBI raJIOTeHITiB S~

eJIEMEHTIB

2. Physico-chemical regularities of acid-base interactions on the background of molten halides of s-elements

Pedepar:

1. O6’exT: peakuii 06MiHy OKCHA-iOHAMHU Y PO3TOIJIEHUX COJISIX. MeTa: BCTAHOBJIEHHS 3aKOHOMIDHOCTEH repebiry
XiMIYHMX B3a€MO/Iil 32 Y4aCTIO OKCUIHUX CIIOJIYK Yy iOHHUX PO3YMHHUKAX Ha OCHOBI XJIOpU/IiB, OpOMiZiiB Ta onuziB
anyxHux (Na, K, Cs) ta ny>kHo3eMenbHUX (Ca, Sr, Ba) MetasiB. MeToau: NOTEHL[iOMETPUYHE TUTPYBAHHSI, aTOMHO-
eMiCiliHUI cieKTpanbHU aHai3, peHTreHo(da30BUi aHai3, METO, i30TEPMIYHOTO HACUUEHHS, METO], TOCiJOBHUX
I06aBOK. BcTaHOB/IEHO 3aKOHOMIPHOCTI BIUIMBY aHiOHHOTO Ta KaTiOHHOTO CKJIafly, KUCJIOTHOCTI, TEMIIEPATypH
iOHHUX PO3TOIIiB HAa OCHOBI raJIOTEHITiB JIy’)KHUX Ta JIY>)KHO3EMEJIbHUX METaJliB Ha N1epebir KUCJIOTHO-OCHOBHUX
npouecis 3a Jlykcom-dynom (OKCOKUCIOTHICTB) Ha 11oro (oHi. CPopMyIbOBAHO y3arajlbHEHE BU3HAUEHHS KUCJIOT
i OCHOB [1J11 CUCTEMU PO3YMHHUKIB, IIPUIATHE N7 ONKCY B3aEMOJIN K Y MOJIEKYJISIPHUX, TaK i B iIOHHUX

PO3YMHHUKAX. 3aIIPOIIOHOBAHO I1apaMeTp «iH[IeKC OCKCOOCHOBHOCTI» K XapaKT€PUCTHKY KUCJIOTHUX



BJIACTMBOCTEY iOHHOTO PO3TOIY i OGIPYHTOBAaHO METOAY MO0 BU3HAYEHHS. 3 BUKOPUCTAHHSIM LIbOTO MAPAMETPY
o0y OBaHO 3arajibHi LKA OKCOKMCIIOTHOCTI iIOHHUX PO3TOIIB HA OCHOBI XJIOpUiB, OpPOMIiZiB Ta MOIUIB JIy>KHUX
Ta JyKHO3eMesbHUX MeTasiB ripu 600, 700 Ta 800 oC. [IpoBeneHo NosiTepMiYHi LOCIIKEHHS PiBHOBAr AucoL;ianii
KapOOHAT-iOHIB i pO3UMHHOCTI OKCUIB y PO3TONAaX Ha OCHOBI rajloreHifliB Jy>KHUX MeTaiB. [TokasaHo, 1o
3aJI€XKHICTb KOHCTAHTHU AMcCOLiallii KapooHaTy BiJ 06EpHEHOI TeMIIepaTypy Ma€ TaKuil camuil KyToBuil KoedillieHT,
SIK 1 3aJI€5KHOCTI TUCKY pO3KJjIalaHHsl BifllIOBigHMX KapOoHaTiB. B iHTepBasi Temneparyp 600-800 oC 3miHa
PO3YMHHOCTI OKCUIIB 3 MiZBULIEHHSIM TEMIIEPATYPU 3aI0BIJIbHO Y3rompKyeThes 3 piBHAHHAM Llpenepa-Jle llartesbe.
PO34YMHHICTb OKCHUIIB JTY)KHO3EMEIbHUX MeTasiB, 3d-enemeHTiB (Mn, Co, Ni, Cu, Zn) Ta Pb y po3ronax Ha OCHOBI
raJIOTEeHITiB JY>KHUX METAJIiB 3pOCTa€ 3i 3pOCTaHHSM PajliyCy KaTiOHY, IO BXOJUTb 10 HOTO CKIANy, KUCIOTHOCTI
PO3TOIY i BMEHIIEHHSIM Pafiiycy rajaoreHif aHiony. JJocaiikeHo po60Ty MEMOPaHHOTO KMCHEBOIO €JIEKTPOLY
Pt(02)|ZrO2(Y203) y BKazaHUX rajJloreHijHIX po3TOoIax, I0Ka3aHo, o 3anesxxHocTi EPC Bin koHLeHTpaii okcua-
i0OHY pO3rayXyITbCs Ha [IBi AiJITHKY 3 KyToBUMU Koedinientamu 1,15 RT /F npu Hu3bkux KoHIeHTpauisx O2- ta 2,3
RT /F nipu BUCOKUX KOHLIEHTPaLisIX OKCUA-iOHY. 3MiHa IIOJIOXKEHHS LIbOTO 3J71aMy 3 IIiIBULLIEHHSIM TeMIlepaTypy Ta
KUCJIOTHOCTI PO3TOIy Y3TrOJKY€EThCS 3 YSIBJIEHHSIMU PO NIEPOKCUIHY (PYHKLIiI0 ra30BUX KUCHEBUX €JIEKTPO/IiB.
CTyniHb BIIPOBA/I)KEHHS: METOJIMKY BU3HAYEHHS 3arajlbHOrO BMiCTY KHMCHIO BIIPOBAKEHO Ha BUPOOHUIITBAX 3

BUPOILYBaHHS CUUHTUJISLIHHAX MOHOKPHCTAJIIB.

2. Object of investigation: reactions of oxide ion exchange in molten salts. Purpose: finding regularities of running
chemical interaction with the participation of oxide compounds in ionic solvents based on alkali (Na, K, Cs) and
alkaline earth (Ca, Sr, Ba) metal halides. Methods: potentiometric titration, atomic-emission spectral analysis, X~
ray phase analysis, isothermal saturation and sequential addition method. Some common regularities of effect of
anion and cation composition of the ionic solvent, its acidity and temperature on running Lux acid-base reactions
(oxoacidity) on the background of melts based on alkali and alkaline earth halides were stated. The generalized
definition of acids and bases of the solvent system was introduced. The “oxobasicity index” was proposed as a
measure of acidic properties of ionic melts and the methods for its determination were substantiated. Using this
parameter common acidity scales of the ionic melts based on alkali and alkaline metals halides at 600, 700 1 8000C
are constructed. Polythermal studies of equilibria with the participation of carbonate ion dissociation and oxide
solubility the ionic melts based on alkali and alkaline earth metal halides were performed. The dependence of the
dissociation constant of carbonate vs. reverse temperatures has been shown to possess the slope close to that of
the corresponding carbonate decomposition. The oxide solubility changes in 600-800 oC temperature range has
been found to agree with the Shreder-Le Chatelier equation. The solubility of alkaline metal oxides and oxides of
3d-elements (Mn, Co, Ni, Cu, Zn) and Pb in melts based on alkali and alkaline earth metal halides was found to
increase with the cation radius, the melt acidity and the decrease of halide ion radius. The reversibility of
Pt(02)|ZrO2(Y203) membrane oxygen electrode in the halide melts was studied. The plot of e.m.f. vs. oxide ion
concentration was shown to consist of two linear parts with slopes of 1,15 RT /F at low oxide ion concentrations
and 2,3 RT /F athigh concentrations of O2-. The change of the position of this point of inflection with the increase
if the melt temperature and acidity increase agrees with the existence of so-called peroxide function of gas oxygen
electrodes. A degree of application: the methods of determination of common content of oxygen were applied in
the manufactures of scintillation single crystal growth.
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