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B nocnegHee BpeMsi B TEXHUKE BCE Yalle HaxodaT npumeHeHune Takme metannel, kak V, Nb un Ta,
a Takke mnx okcmabl. OgHako B NUTepaType MMEKTCS NULb OrpaHUYeHHble CBeAEeHUs O TepMoanHa-
MUYECKMX CBOMCTBAX CTEXMOMETPUYECKUX OKCUAOB 3TUX METAOB, AaHHbIE e N0 CBOMNCTBAM UX He-
CTEXMOMETPUYECKMX OKCUAOB KpanHe GedHbl. MoaToMy npeactaBnaeT MHTepec onpeneneHne nx Tep-
MOOUHAMUYECKUX CBONCTB, B YaCTHOCTU TENNOEMKOCTU, MyTEM TEOPETUYECKOro pacyeTa.

B pabotax [1, 2] npeanoxeHa matemaTu4eckas Mogenb Ans onpeaeneHns cTaHgapTHbIX Tenno-
€MKOCTEN HECTEXNMOMETPUYECKNX COEOMHEHUI. DTa MOOENb OCHOBaHa Ha HAgEeXHO NMPOBEPEHHON Me-
TOAMKE pacyeTa WHTerpanbHOW Benu4YMHbl (OBbIYHO 3KCMEpUMEHTanbHO M3MEpPEHHOW), UCXOAs U3
anddepeHumnanbHbIX 3HaYEHUA KOMNOHEHTOB CUCTEMBI.

OTa mMogenb OCHOBaHa Ha NMpPeACTaBneHUK, YTO ANA BCEX napansfenbHO NPOTEeKarLWmX npouec-
COB (BCTpeYHble MpOoLeCcChbl Takke ABMASAKTCA NapannenbHbiMW) cnpasegnvea agauTMBHOCTL obpat-
HbIX BEMWYUH. VIHBIMM crnoBamu, 3TO NMHENHas KOMOuHaums obpaTHbIX BENUYMH, TO €CTb runepbonu-
Yyeckas B3aMMOCBSA3b.

BaHapguii, HMoGui n TaHTan Haxogatca B VB rpynne MNeprnogudeckon cuctembl U SBNSAOTCSA MNOJ-
HbIMW 3MNEKTPOHHLIMW aHanoramn. 3TW MeTansbl B CTaHAaPTHbIX YCroBusx kpuctannuaytotca B OLK
CTpykType Tvna a-Fe, nx Huawwme okcmabl MeO — B UK ctpyktype (NaCl), Me,O; — B rekcaroHasnb-
How cTpykType Tvna o—Al,O3;, a MeO, — B TeTparoHanbHOn CTpyKkType unu B cTpyktype CaF, (dntoo-
puT). X Bbiclume okcmabl Me;Os KpucTannuayoTcd B poOMBUYECKON CTPYKTYpE.

Kaxxgom npocTon KpuCTannmMyeckow CTPYKTYpe CBOWCTBEHHA WHAMBMAYanbHas reoMeTpuyeckas
XapakTepucTka — CTPYKTYpHas NOCTOSIHHAsA, CMOXHbIM 0Bpa3oBaHMaAM — npou3BoaHas (KombuHa-
LMs) YacTHbIX KOHCTaHT [1, 2]. B atom cnyyae anga nepeon obnactu TBepabix pactesopos Me — O
0600LLeHHas CTPYKTypHasa NOCTOsSIHHALA, ABMSSACb KOMOUHaumnen KoHcTaHT ans cTpyktyp OUK um MUK,

coctaBndeT Kk = i =1,1547005.

J3

B aton obnactu TBepObiX pacTtBOpPOB KpI/lCTaJ'IJ'IOO6paSOBaTeJ'IeM ABNAEeTCA MeTann, cnegoBa-
TeNbHO, YpaBHeHMe and TenyioeMKoCT NpuHMMaeT BUa:

1 1 X
= - 1 !
Cp(MeOy) Cp(Me) Cp(Me)+§Cp(02)+ka(Me)

(1)

lMocne nogCcTaHOBKM YNCIIOBLIX 3HA4YeHUN B (1) HAX04MM ypaBHEHUS 41151 TENSTOEMKOCTEN OKCUOO0B
B NepBoi obnactu TBepabiX pacTBOPOB:
1

———=0,040850-0,014829x, (2)
Cp(VOy)
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1
Cp(NbO,)

1
Cp(TaOy)

=0,040925-0,014850x, (3)

=0,039414-0,014418x . (4)

Bo BTOpOM 0bnacTtu TBepAbIX pacTBOPOB KpucTannoobpasoBaTenem ABnseTca Hanbonee ycTtom-
ymebli okeng MeO,s. BennumHa noctosiHHOM k¢ Ans TBepAblX pacTBOPOB BaHaaus B 3TOW obnactu

cocTaBnsgeT %%%%: 2,93318. [Ina tBepabix pactBopoB Nb 1 Ta codyeTaHMe rekcaroHarnbHbIX
N TeTparoHasnbHbIX CTPYKTYPHbIX MOCTOSAHHbIX AaeT K, =%\/§ =2,177324 . YpaBHeHue ons Tenno-
€MKOCTU B 3TOM 06nactu umeeT BUA:

1 1 x—-2,5

()

Cp(MeOy) Cp(MeOy5) cp(Me02,5)+;cp(oz)+k1cp(/we02,5)

lMocne noacTaHOBKM YNCAOBLIX 3HAYEHMI B (5) NONy4YuM ypaBHEHUS ANst TENNOEMKOCTEN BO BTO-
pon obnacTtn TBepAblX PacTBOPOB:

1

— —_-0,025053-0,003760x,
C,p(VOy)

(6)

1

— —-0,02630200,004458x ,
Cp(NbO,)

(7)

1

. -0,025737-0,004366x .
Cp(TaOy)

(8)

CoBmecTHOe pellueHue ypasHeHun (2) un (6), (3) u (7), (4) n (8) nossonseT onpegenuTb COC-
TaBbl OKCWOOB, COOTBETCTBYHOLUMX FpaHuuamMm obnacTten TBepablX pacTBOPOB, a ypaBHeHust (2)—(4)
n (6)—(8) — BenuuMHbI TennoemMkocTen aTux okcuaos. KoopaumHaThl Todek paBHoBecust x(1-2) co-
crasnstoT: V — 1,42714; Nb — 1,40714; Ta — 1,36062.

PesynbTaTthl pacyeToB npuBedeHbl B Tabn. 1—4. B BepXxHMX CTpoOKax MpuBedeHbl 3KCMEPUMEH-
TanbHO onpedeneHHble 3HaYeHUs], B HXKHUX CTPOKax — paccyutaHHble TeopeTunyecku. Ha puc. 1 pe-
3ynbTaTbl pacyeToB No ypaBHeHusM (2) un (6) ana cuctemsl V — O npeacTtaBneHbl rpaduydeckun. Ans
cucteM Nb — O n Ta — O oHM UMeloT aHanornyHbIn BUA,.

Tabnuua 1
TennoemkocTtun okcmaoB V, Nb n Ta (dx/monb-K)
Me MeO MeO1,5 MeO1,75 MeOz M602|5 Meox(1.2)
38,420 + 0,419 | 51,958 + 0,314 57,359 £ 0,419 | 63,885 + 0,314
1 \Y, 24,480 £ 0,209
38,430 51,512 54,133 57,035 63,885 50,795
57,660 £ 0,419 | 65,975 + 0,209
2 Nb | 24,435+ 0,209
38,351 50,981 54,052 57,517 65,976 49,927
67,4675 £ 0,209
3 Ta | 25,372+0,126
40,006 52,116 55,259 58,806 67,467 50,514
Tabnuuya 2
TennoemkocTtn okcupgos V (Ox/Monb-K)
X 0,5 0,86 1,15 1,29 1,39
Cp 29,908 35,591 42,023 46,039 49,413
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Tabnuua 3
TennoemkocTtun okcmagoB Nb (Ox/monb-K)
X 2,4167 2,4545 2,4680 2,480
Co 64,398 65,105 65,361 65,590
Tabnuuya 4
TennoemkocTtn okcmuagoB Ta (Ox/monb-K)
X 0,25 0,5 1,667
Co 27,925 31,051 54,174
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3aBUCUMOCTb CTaHZapTHOM Kenaxu (obpaTHOW BENUYUHBI CTAHAAPTHOW MOJSISIPHON TEMMOEMKOCTM)

OT cocTaBa OKcuAa, OTHECEHHOWM K OoAHOMY MOJTHO MeTarna.

B pabote [2] 6bin npoBedeH pacyeT cTaHAAPTHLIX TENNTOEMKOCTEN OKCUMOOB BaHAAUS C UCMOSb-
30BaHMEM Benn4MHbI TennoemkocTn okcmaa VO, B kayecTBe penepa. B HacTosiwen pabote B kavecT-
Be penepa BbibpaH okcug V,Os. HangeHHble B 06enx pabotax BenuMyMHbl TEMNOEMKOCTEN nexart

B Npefenax norpeLlHoCcT 3KCNepMMEHTa U XOPOLLIO COrfacytoTcs Mexay cobon.

3aknoyeHue

1. MatemaTtnyeckasi MoAenb pacyeTa TENOEMKOCTM NPOBEPEHA Ha oKkcuaax BaHaausi, HIOGMS 1 TaH-

Tana. Habniogaetcs XopoLuee cornacune akcnepmnMmeHTalibHbIX 1 paC4eTHbIX BENTNYNH.

2. lonyyeHbl ypaBHEHUS ONS pacyeTa TEMNSIOEMKOCTEN HECTEXMOMETPUYECKUX OKCUOOB B MNEpPBOU

1 BTOpOM obnacTsix TBepAblX pacTBOPOB.
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3. OnpeneneHbl cocTaBbl OKCUAOB, COOTBETCTBYIOLIMX rpaHMLaM obracTeit TBepAblX pacTBOPOB Ha
anarpamve Cg — X W HaOeHbl UX TenOeMKOCTH.

4. Ncnonb3oBaHne MoAenv MNO3BONMWUIO Npeackas3aTb HEU3BECTHblE BESIMYMHBbI CTaHAAPTHbLIX Ten-
noemkocten B cuctemax V, Nb, Ta — kucrnopog.
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