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phases

Pedepar:

1. O6’eKT moCiI>)XKeHHs: HAHOOUCIIEPCHI aMOpP(Hi, HAHOKPUCTAJIYHi Ta CyOMIKpOKpUCTaiuHi 3pazku gocdaris
KasbLilo 3i 3HaueHHIMU 1.0 < Ca/P < 1.67. MeTa: BcTaHOBJEHHS (i3UYHUX 3aKOHOMIPHOCTE! i MeXaHi3MiB
dhopMyBaHHS BUXITHOTO CKJIafly Ta CTPYKTYPH, KpUCTasli3allii piBHOBa)KHUX i MeTacTabinibHUX (a3, TepMIiYHUX
(dazoBux nepexofiis i ocobauBocteit yminpHeHHs OK 3 BinHomenHsaMm 1.0 < Ca/P < 1.67, a Tako>XX BU3HAUYEHHS
ONTUMAaJIbHUX YMOB OTPMMAaHHS IEPCIEKTUBHUX 6iomaTepiaiB Ha iXHill OCHOBL. MeToAM: B3a€MHO-IONIOBHIOKYI
MeToau (Pi3svKu TBEPIOTO Tijla: PEHTTeHiBChbKa TU(PAKTOMETPIs, paCTPOBA €JIEKTPOHHA MIKPOCKOIIis 3
PEHTTeHiBCbKUM MiKpOaHasi3oM, TepMorpaBimMeTpis Ta audepeHiiaapbHui TepMiuHui aHanis, [Y-crnekTpomeTpis,
MacC-CIIEKTPOMETPIif, METOAM XIMIYHOTO Ta XiMiKO-KOJIOPOMETPUYHOrO aHai3y. TeopeTuyHi i NpakTu4Hi
pe3yJIbTaTH, HAyKOBAa HOBU3HA: JOCIIKEHO €BOJIOLII0 CKIAy, CTPYKTYpU Ta Mop¢oorii amoppHUX

HAHOIIOPOUIKIB i3 3ajaHuM BinHomeHHsIM Ca/P = 1 B inTepsasni temnepatyp 20-1000 °C; BCTaHOBJIEHO, 1110 YTBOPEHi



¢$asu 6y HAHOKPUCTAJIIYHMMH, Y 3B'513Ky 3 UMM MOPOIIKY IPOSIBUIIM BUCOKY 3[ATHICTb 0 CIiKAHHS; TIpoLecu
VLIiIIbHEHHS B HUX PO3IIOYMHAJIMCS 32 TeMIIepaTyp, sKi Ha 150-200 °C meHIIi 3a TUIOBI [J1s1 CIIiIKaHHS KOMIIAKTiB i3
docdaTiB kamnblliio; Beplie NOCHiIKEeHO MEXaHi3MU Ta BU3HAYEHO XapaKTePUCTUKU KPUCTai3allil MeTacTabiibHOro
o/-nipodocdary kambuito (o/-ITPK), a Takoxk ¢gazosoro nepexony o/-IIOK o o-IIOK i pocty 3epeH y nux ¢asax;
I'PYHTYIOYMCh HA 3HAYEHHAX €HEPriil akTUBallii Ta €KCIIOHEHT ABpaMi, M€XaHi3MU NIEPETBOPEHD BU3HAYEHO SK
IIepeBa’KHO II0BEPXHEBY NU(Py3ilo 3a cepeiHix TeMmIiepaTyp i KoOMOiHOBaHY [IOBEPXHEBO-00'€MHY — 32 BUCOKUX;
YTBOPEHHSI BUCOKOTEMIIEPATYPHUX (a3 3a CEpPeIHiX TeMIEPaTyp MOBI3aHO 3 IPaBUJIOM CTyIleHiB OCTBasbia, a
BojHOYac ABox ¢a3 0/-I1OK i o-I1OK i3 ogHOro nonepegHuka - i3 popMyBaHHSIM JBOX TUIIB KJIACTEPIB neper,
KpUCTasi3alji€lo; IPyHTYIOUNCh HAa OTPUMAHNX HAYKOBUX PE3yJIbTaTax, BU3HAYEHO ONTUMAJIbHI YMOBU OTPUMAaHHS
IepCleKTUBHUX OiomaTepiaiB i3 pocdaris Kamnbiiio 3 MeTacTabinbHumu dpazamu [1OK i Tpukansuiiipocdary, a
TaKOX PaJlieHTHUX i0HO3aMIiIlleHMX KepaMiK Ha OCHOBI KaJbLili-Ae(dillUTHOrO rifpokcuanaTury. [IpakruyHe
3HaYeHHS: Pe3yJIbTaTh BUKOHAHUX AOCJIIKEHb IOMIOBHIOIOTh 3HAHHS 11070 MIPOLeciB KpucTasisauii amoppHux
YTBOpE€Hb, IPUPOLY KpucTasizoBaHux (a3 i TepmiuHi pazosi nepexonu B pocdarax Kasybliilo 3 METACTA0IIbBHUMU Ta
ioHo3aMimeHnumu $pazamu. 3apoONOHOBAHUH MiXi[ Y MiKDOXBUJIbOBOMY CUHTE3i I'PalieHTHUX HATPil-3aMillleHux
®K Moske 6yTH BUKOPUCTaHUI IIpY po3po61i HOBITHBOI TEXHOJIOTII OTpMMaHHS cropigHeHux marepianis. Chepa
BHUKOPHCTaHHS: Y HaBYaJIbHO-METOAMYHiI po6OTi IpU MifgroTosli (paxiBiis 3a crerjianizarieio «dizuxa
6iomarepiamiB i MeguUHe MaTepiaslo3HAaBCTBO», @ TAKOXK IIPU MiJrOTOBL MiAPYyYHUKIB, HAaBYaJIbHUX [1OCIOHUKIB Ta

iHII0i HABYaJILHOI JIITEPATYPH i3 3a3HaYEHUK OVCLUILIIIH.

2. Object of the study: nanodisperse amorphous, nanocrystalline and submicrocrystalline samples of calcium
phosphates with a ratio of 1.0 < Ca / P <1.67. Objective: establishing the physical regularities and mechanism of the
formation of the initial composition and structure, the crystallization of equilibrium and metastable phases, the
thermal phase transition and the peculiarities of compaction of calcium phosphates with a ratio 1.0 < Ca/P < 1.67,
as well as the optimal conditions for obtaining perspective biomaterials based on them. Methods: complementary
methods of solid state physics: X-ray diffraction, scanning electron microscopy with X-ray microanalysis,
thermogravimetric and differential thermal analyzes, IR spectrometry, mass spectrometry? atomic absorption
spectroscopy and colirometry. Theoretical and practical results, scientific novelty: the evolution of the
composition, structure and morphology of amorphous nanopowders with a starting ratio Ca/P = 1in the
temperature range 20-1000 °C was studied; it was found that the formed phases were nanocrystalline, due to
which the powders showed a high sintering ability; compaction processes in them began at temperatures that are
150-200 °C lower than typical for sintering of calcium phosphate compacts; for the first time the mechanisms and
crystallization characteristics of metastable o/-calcium pyrophosphate (n/-CPP), as well as the phase transition of
o/-CPP o o-CPP and grain growth in these phases were determined; based on the values of activation energies and
Avrami exponent, the mechanisms of transformations were defined as mainly surface diffusion at medium
temperatures and combined surface-volume diffusion at high temperatures; the formation of high-temperature
phases at medium temperatures is associated with the Ostwald's rule of stages, and at the same time two phases
o/-CPP and o-CPP from one precursor - with the formation of two types of clusters before crystallization; based on
the obtained scientific results, the optimal conditions for obtaining promising biomaterials from calcium
phosphates with metastable phases of CPP and tricalcium phosphate, as well as gradient ion-substituted ceramics
based on calcium-deficient hydroxyapatite were determined. Practical significance: The results of the performed
research supplement the knowledge about the crystallization processes of amorphous formations, the nature of
crystallized phases and thermal phase transitions in calcium phosphates with metastable and ion-substituted
phases. The proposed approach in the microwave synthesis of gradient sodium-substituted CP can be used in the
development of the novel technology for obtaining of related materials. Scope of application: in educational and
methodical work in the training of specialists in the specialization "Biomaterials Physics and Medical Materials
Science", as well as in the preparation of textbooks, manuals and other educational literature in these disciplines.
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