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1. CuHTE3 Yy CONBOBUX PO3TONAX Ta BJIACTUBOCTI anaTuTis ckiany (M,M')10(P0O4)6X2, (M - Ca, Sr, Ba, Pb; M' - Eu, Cu;
X - OH, F)

2. Synthesis in saline melts and properties of apatites of the composition (M,M")10(PO4)6X2, (M - Ca, Sr, Ba, Eu, Pb;
M' - Eu, Cu; X - OH, F)

Pedepar:

1. Inceprariito IpUCBSIYEHO PO3pOoOLi CIOCOOiB CUHTE3Y KaJblLieBUX PTOPO- Ta rigpokcoanaTtutis (CadAIl Ta
Carl'AIl), cTpOHLi€BOTrO Ta 3aMillleHOTO €BPOIili- CTPOHLiEBOrO, 6apieBOTO Ta CBUHLIEBOrO (PTOPOANATUTIB Y
COJIbOBUX PO3TOIIax, BUBYEHHIO iXHiX (Pi3MKO-XiMIUHUX BIaCTUBOCTEH Ta iX MOKJIMBOMY 3aCTOCYBaHHIO. BuBYeHO
MexaHi3M cuHTtesy y podroni NaCl-KCl exBiMosIsIpHOTO cKilasly Ta po3p0o06JIeHO HOBU CIIOCIO Oflep>KaHHS allaTUTIB y
posrori Li2ZCO3-Na2CO3-K2CO3 eBTeKTUYHOTO cKaany npu temmnepatypax 700 ta 500 °C, BignoigHo.
BcTaHOBJIEHO 3arajJlbHUI MEXaHi3M CUHTE3Y, 110 MOJISITa€ y PO3YMHEHHI KOMIIOHEHTIB Y COJIbOBOMY PO3TOIIi, iX
B3a€MO/Iii y pO3YMHHOMY CTaHi Ta OCAI>)KEHHI IPOAYKTIB. [IpOBEIEHO TEPMOAMHAMIYHY OLIIHKY PO3YMHHOCTI
KOMIIOHEHTIB IIMXTH Y PO3TOIAX, BCTAHOBJIEHO 3arajibHi 3aKOHOMIPHOCTI ii 3MiHM ITpY KaTiOHHIN Ta aHIOHHIN
3amiHax. [lokasaHo, 10 pO3YMHHICTb MA€ 3pOCTATH MIPU NePexoi Bifl XJIOPUIHOTO A0 KapOOHATHOTO Po3TOoIly. Y
pagni cnosnyk Ca-Sr-Ba-Pb po3unHHICTb y XJI0puIHOMY PO3TOII Mae 3pocTarty, a 'y psagi ¢propun-kapoboHaT-



TiIPOOKCUA-OKCUJ, LYK METAJIIB - 3MEHIIYBAaTUCS. B 1[iToMy ofep>kaHO eKCIIEPUMEHTAJIbHI MiATBEPIKEHHS
PO3paxyHKOBUX AaHux. Metogamu POA ta IY4 cnekTpocKorii BCTaHOBJIEHO, 110 Y KaJbllieBUX allaTUTIB BiZi0yBaeThCs
yacTKOBe 3aMileHHs HoHiB F- Ha OH-, CO32- it OH- Ha CO32-, Cl-. CUHTEe30BaHO y XJIOPUIHOMY PO3TOIIi
CTPOHIIi€eBUI1, 6apieBUil, CBUHILEBUI Ta €BPOIiii-3aMillieHnit CTpoHLieBUil propoanatutu. Metogamu POA,
CHEKTPOCKOIIii 1(y3HOTrO BiIOUTTS Ta JIOMiHECLIEHTHOTO aHaJIi3y BUSIBJIEHO OOMiHHI peakuii ioniB Eu2+y
XJIOPUIHOMY PO3TOIli 3 KaJbl[ieBUM, CTPOHLieBUM Ta 6apieBuM pTopoanaTuTamu Ta GTOpUIaMU BiIIOBiIHUX
MeTaliB. BcTaHoB/I€HO 3arajbHi 3aKOHOMIPHOCTI 11 MeXaHi3M cop6uii oHiB Pb2+ Ta Cu2+ 3 BOIHUX PO3YMHIB
CHHTE€30BaHMMHU B c0J1bOBUX po3Tronax Ca@AIl Ta Cal'All. Kio4oBi c0Ba: CMHTE3, PTOPOANATUTH, IiIpOKCOANaTHUT,

CTPYKTYypa, COJIbOBUI PO3TOIl, KOMIIOHEHTH IINXTH, PO3YMHEHHS], 0OMiHHI peakiiii, cop61is.

2. The dissertation is devoted to the development of synthesis of calcium fluor- and hydroxyapatites (CaFap and
CaHap), strontium and europium-substituted strontium, barium and lead fluorapatites, and to the study of their
physical-chemical properties and possible application. The mechanism of synthesis of apatites in the melt NaCl-
KCl of equimolar composition is studied, as well as a new way of their synthesis in the melt Li2CO3-Na2CO3-
K2CO3 of eutectic composition is developed. The general mechanism of synthesis consists of dissolution of
components in saline melt, their interaction in the soluble state and sedimentation of products. The
thermodynamic estimation of solubility in the melts is carried out and general regularities of its changes at
cationic and anionic substitutions are established. It is shown that solubility decreases at the transfer from the
carbonate melt to chloride one. Solubility should increase in the series of Ca-Sr-Ba-Pb compounds, as well as
decrease in the series of fluoride-carbonate-hydroxide-oxide of metal. The experimental results completely
confirm calculation data. It has been shown by X-ray phase analysis that lattice parameters of synthesised calcium
apatites increase in comparison with standard due to substitution for F- on OH-, CO32- or for OH- on CO32-, CI-.
IR spectroscopy completely confirmed the fact of substitution. X-ray phase analysis, diffuse reflection
spectroscopy and luminescent analysis showed an exchange reactions of Eu2+ ions in chloride melt with calcium,
strontium and barium fluorapatites and fluorides of metals. General regularities and mechanism of sorption of
Pb2+ and Cu2+ ions from aqueous solutions by CaFap and CaHap were established. Keywords: synthesis,
fluorapatite, hydroxyapatite, structure, saline melt, batch components, dissolution, exchange reactions, sorption.
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