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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYyOPHK: 31.17

Tema guceprauii:
1. Cucremn Cu2S-CuBr(I)-"P2S5": ¢pa3oBi piBHOBaru, ofep>KaHHs Ta BJIACTUBOCTI MPOMDKHUX (a3

2. The Cu2S-CuBr(I)-"P2S5" system: phase equilibrium, obtaining and properties of intermediate phases

Pedepar:

1. MeTomamu nudepeHLiiiHO-TepMIiYHOTO Ta PEHTTeHO(pA30BOro aHali3iB Blieplle BUBYEHO (Pi3UKO - XiMiuHY
B32€MOJiI0 Ha KBazibiHapHux nepepizax Cu2S - CuBr(I), Cu2S - Cu6PS5Br(I), CuBr(I) - Cu6PS5Br(I), Cu7PS6 -
Cu6PS5Br(I) kBazinoTpiitHux cuctem Cu2S-CuBr(I)-P2S5, nobynoBaHo BiAIOBiHI fiarpamMu cTany. B cucremi
Cu7PS6 - CubPS5Br Bulje Temieparyp nojliMOp(pHUX [I€PETBOPEHD BCTAHOBJIEHO YTBOPHHS HEIIEPEPBHOTO PSAY
TBEPIUX PO3YMHIB 3 MiHIMyMOM. 3 BUKOPUCTaHHSIM METOly MaTEMaTUYHOTO MOJIE/IIOBaHHS IOOYL0BAaHO MTOBEPXHI
JIIKBiZyCy Ta MPOCTOPOBI Jiarpamu CTaHy BTOPUHHMX KBazinoTpiriHux cuctem CuBr - Cu2S - Cu6PS5Br, Cu2S -
Cu7PS6 - Cu6PS5Br, Cul - Cu2S - Cu6PS51, Cu2S - Cu7PS6 - Cu6PS5I. Po3po6sieHo 67113bKi 0 ONTUMaJbHAX YMOBU
ozlep>kKaHHSI MOHOKpUCTaiB crionyk Cu7PS6, Cu6PS5Br, Cu6PS5I Ta TBepAux po34MHiB Ha iX OCHOBL. MeTonom
PiTBesiba yToYHEHO KpUCTasiyHy CTPYKTYpy Cu7PS6. JJocaimKeHo MexaHi3sMu YyTBOPEHHS TBEPIUX PO3YUHIB y
cucremax Cu7PS6 - Cu6PS5Br ta Cu7PS6 - Cu6PS5I. BctaHoBseHO, 1110 IpY YTBOPEHHI TBEPAUX PO3YMHIB



BiZIOyBa€ThCS MPOIiEC FETEPOBAJIEHTHOrO i3o0Mopdi3my Br?S, 3 KommneHcallielo 3apsy aToMaMu KyIIpyMy.
Anpo60BaHO NOBEiHKY KYIIPYM-CeJIeKTUBHUX €JIeKTPO/IiB, BUTOTOBJIEHUX Ha OCHOBI 0Zlep>kKaHNX MOHOKPUCTAJIIB y
MOJeJIbHUX pOo34MHax. BusHaueHo pobodi aianazonu pH, Mexxi BUsIBJIEHHS y amiayHo - xjiopugHomy (pH 9,8),
rininuHoBomy (pH 9,8) Ta amiauHo - aueratHomy (pH 5,3) 6ydepHUx po3unHaX, BIIJIMB 3aBa’KAIOUMX iOHIB Ha
METPOJIOTIYHI XapaKTePUCTUKUA CEHCOPIB.

2. Phase equilibriums in quasibinary sections Cu2S - CuBr(I), Cu2S - Cu6PS5Br(I), CuBr(I) - Cu6PS5Br(I), Cu7PS6 -
Cu6PS5Br(I) of quasiternary systems Cu2S-CuBr(I)-P2S5 were investigated by methods of differential-thermal, X-
ray diffraction analysis, phase diagrams have been built. The eutectic type of interaction was established in the
systems Cu2S - CuBr, Cu2S - Cu6PS5Br(I), CuBr(I) - Cu6PS5Br(I), Cu7PS6 - Cu6PS5I. Refinement of physico -
chemical interaction in Cu2S - Cul system shows a wide homogeneous region based on Cul compound. In the
Cu7PS6 - Cu6PS5Br system nonlimited solid solution based on high temperature modifications is formed.
Projections of liquidus surfaces and space diagrams of ternary systems CuBr - Cu2S - Cu6PS5Br, Cu2S - Cu7PS6 -
Cu6PS5Br, Cul - Cu2S - Cu6PS5I, Cu2S - Cu7PS6 - Cu6PS51 have been constructed using the mathematic
simulation method. The optimum technological conditions for growing of single crystals of Cu7PS6, Cu6PS5Br,
Cu6PS5I compounds by the directional crystallization method and solid solutions by the vertical zone
crystallization method have been developed. Crystal structure of Cu7PS6 was calculated using Rietveld refinement
methods. Mechanism of formation of solid solutions in Cu7PS6 - Cu6PS5Br and Cu7PS6 - Cu6PS5I systems has
been established. The heterovalent isomorphism Br?S with the charge compensation of copper atoms have been
observed during formation of the solid solutions. The copper - selective electrodes constructed from grown
crystals were tested in the model solutions. The working range of pH, the range of detection, the obstructive ions
to the metrology characteristics of the sensors have been measured in the ammonia-chloride (pH 9.8), glycine (pH
9.8) and ammonia-acetate buffer solutions.
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Penensentu

VIII. 3ak1104Hi BiZOMOCTI
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TOJIOBH pagu
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