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B TexHuKe Bce vallle HaxoOaT LWMPOKOe NpuMeHeHne MeTannbl Tpyaabl mapraHua (Mn, Tc u Re),
a Takxke ux okengel. OgHako B nuTepaType UMeKTCH OrpaHUYeHHbIE CBEAEHNSA O TEPMOANHAMNYECKUNX
CBOMCTBaX CTEXMOMETPUYECKUX OKCUAO0B 3TUX MEeTansoB, JaHHbIE Xe N0 CBONCTBAM MX HECTEXMOMET-
PUYECKMX OKCMAOB KparHe 6egHbl. MoaToMy nNpeacTaBnsieT MHTepec onpegeneHve nx TepMoavHamm-
YeCKMX CBOMCTB, B YACTHOCTWN TEMMIOEMKOCTU, MyTEM TEOPETUYECKOro pacyeTa.

Haunbonbliee npakTnyeckoe 3HavyeHue umMeeT MapraHey. Llenblii knacc nernpoBaHHbIX cTanen
Ha3blBaeTCA MapraHuoBUCTble. MHOroUYNCNEHHbIE CMMaBbl BKOYAOT MapraHel, Kak KOMMOHEHT, Npu-
AarLwmn MM cneunduryeckne CBOMCTBa. TexHeumin n ero coegnHeHus UMeLoT cyrybo TeopeTuyeckoe
3HayeHne. PeHnn — TUNUYHBLIN pacCesiHHbIN NEMEHT, He 0DOpasylLmnn CaMOCTOATENbHbLIX CKOMse-
HU. MapraHey gosonbHO pacnpocTtpaHeH (0,1 % B 3eMHON Kope), NpeMMyLLLeCTBEHHO B chopme pas-
NNYHBIX OKCUOOB.

B pabortax [1, 2] npeanoxeHa matematnyeckas MoAenb AN onpefeneHns cTaHgapTHbIX Tenso-
€MKOCTEN HECTEXNOMETPUYECKNX COEOUHEHMIA. DTa MOAENb OCHOBaHa Ha HaAeXHO NPOBEPEHHON Me-
ToOoMKe pacdeTa WHTerpanbHOW BenuYuMHbl (OObIMHO 3KCMEPUMMEHTANbHO W3MEPEHHOW), ucxoaa wus
andpdepeHumnanbHbIX 3HaYEHUA KOMMOHEHTOB cucTeMbl. Mofenb ocHoBaHa Ha npeactaBneHun, YTo
ONA BCex napannenbHO MpoTeKarLmux npoueccoB (BCTPEYHbIE MPOLECChl Takke ABMASKTCS napan-
nenbHbIMK) cnpaBeanMBa agAMTUBHOCTb OBpaTHbIX BENUYMH. VIHBIMK CroBamu, 3TO NUHEWHas KOM-
OMHaums obpaTHbIX BEMNYMH, TO eCTb rMnepbonnyeckasl B3anmocBsi3b. OTO NOATBEPXKAEHO B paboTax
[1—4].

MapraHeL, TexHeuun 1 peHun HaxogsTtces B VIIB rpynne lNepnognyeckon cCUCTEMbI U ABMASOTCSH
MOMHBIMM 3NEKTPOHHLIMK aHanoramu (d °s?). 3T MeTannbl B CTaHAAPTHLIX YCMOBUAX KPUCTANIU3YOTCS
B MY ctpykType (Mg), a ux Hmnswme okengbl MeO — B LK ctpykType (NaCl). Me3sO,4 n Me, O3 nmetrot
KyBu4eckyto CTpyKTypy Tuna wnuHenu u Mn,Oz cooTBeTCcTBEHHO, MeO, — pombuyeckyto Tuna MnO,.
Wx Bbicuimne okcnabl Me,O; KpUcTannmayTcs B poMBMYeCckon CTpyKType.

Kaxkgon npocTon KpucTanmmMyeckon CTPYKType CBOWCTBEHHA MHOMBWMAyarbHasi reoMeTpudeckas
XapaKTepucTmka — CTPYKTYpHas NMOCTOSIHHAsA, COXHbIM 06pa3oBaHMAM — npou3BoaHas (KOMOuHa-
umne) YacTHbIX KoHcTaHT [1—4]. B aTtom cnyyae gns nepsov obnactu TBepAbix pactsopoB Me—O
0000LEeHHasl CTPYKTYpHasi NOCTOSIHHASA, SIBNSASCb KOMOMHaumen KoHcTaHT ans ctpyktyp OLK n MUK,

coctaBnseT k = %«/ﬁ =0,918559.

B aton obnactn TBepabix pacTBOPOB KpucTannoobpasoBaTenem siBNAETCA MeTann, criefoBa-
TENbHO, YypaBHEHWNE AN TENI0EMKOCTU NPUHUMAET BUA!

1 1 X
Cp(MeOy) C,(Me) Cp(Me)+ Cp(O2)+kCy (Me)

(1)
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lMocne noacTaHOBKM YMCNOBLIX 3Ha4YeHW B (1) HAX04MM ypaBHEHUS A58 TENNOEMKOCTEN OKCUA0B
B nepBow obnacTtu TBepAbIX pacTBOpoB (0.T.p.):

1

— —  =0,038033-0,015353x, 2)
Cp(MnOy)
1 _0038516-0,015504x , (3)
Cp(TcOy)
;=0,039610—0,015842x. (4)
Cp(ReOy)

Bo BTOpoK obnactn TBepAbIX pacTBOPOB B KayecTBe KpuctannoobpasoBatens (penepa) MOXHO
BblGpaTb Nt0GOM YCTOMUMBBLIN OKCUA. YpaBHEHME AN TENSIOEMKOCTU B 9TOM 06nactn nmeeT BUA:

1 _ 1 3 X—Xpen _
Cp(MeOy) ¢, (MeO, . ) C,(MeO, )+Cp(0z)+kiCp(MeO, . )

()

Mpu BbIGOpe B kavecTBe penepa MeO, BenuyMHa NOCTOAHHOW K4 ANA TBepAblX pacTBOPOB BO BTO-
p0|71 obnactu sBnsetTca kKoMbrnHaLmen NoCToAHHbIX Ang pombudeckon u MY cTpykTyp u coctaBnset

3 f 3,26599 .

3J_

Mocne NoaCTaHOBKM YACMOBbLIX 3HAYEHMUI B (5) NoNy4nuM ypaBHeEHUs As pacyeTa TensioeMKocTei
BO BTOPOM 06Gnactu TBepablX pacTBOPOB:

1

———=0,026136-0,003839x, (6)
Co(MnOy,)
1 _0026941-0,003947x, )
C,(TcO,)
1 _0,024692-0,003643x. 8)
C,(ReOy)

3.3

Mpu BbiGope B kadvecTBe penepa MeOzs BenMYMHa MOCTOSAHHOW Kq COCTaBUT 3T=1’94856

N ypaBHEHUA ONA pacdeTa TENJI0EMKOCTUN BO BTOpOIZ obnactu TBEPAbIX pacTBOPOB NMPUMYT BUA:
1

—  =0,026134-0,003839x, 9)
C,(MnO,)
1 _0,026934-0,003941x, (10)
C,(TcOy)
1 _0,024766-0,003641x (11)
C,(ReOy)

CoBmecTHOe peLlleHue ypaBHeHun (2) u (6), (3) n (7), (4) n (8) unmn (2) n (9), (3) n (10), (4) n (11)
no3BonsieT onpeaenvTb COCTaBbl OKCUAOB, COOTBETCTBYHOLUMX rpaHnLam obnacten TBepAablX pacTBo-
poB, a ypaBHeHUs (2)—(4) n (6)—(11) — BeNMYMHbLI TENNTIOEMKOCTEN 3TUX oKcMaoB. KoopauHaThl To-
Yyek paBHoBecua X(1-2) coctaBnsaoT: Mn — 1,031; Tc — 1,002; Re — 1,220.

PesynbTatbl pacyeToB npuBedeHbl B Tabnuue. MNepBoi CTpoKoW npuBeaeHbl 3HAYeHWs, onpeae-
NEHHbIe 3KCnepMMeHTarnbHO [5—8], BTOpoMr 1 TpeTbEN — pacCYMTaHHbIE TEOPETMYECKM MO Yp. (2)—(4)
ONng nepBou 0.T.p., Ansa BTOpon 0.7.p. — no yp. (9 —(11) n (6)—(8). Ha pucyHke pesynbTaTthbl pacyeToB
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no ypaeHeHusiM (2) n (6) ona cuctembl MNn—QO npeacTtaBneHbl rpadpuyeckn. Ona cuctem Tc—O

n Re—O OHM MMEIT aHanorM4yHbIn BMA.

Tennoemkoctn okcugos Mn, Tc n Re (Ox/monb-K)

Me MeO MeO1 333 MeO; 5 MeO, MeOs3 MeOg; 5 MeOyx1-2)
26203+ | 44129+ | 4750+ | 49194+ | 54177+ 78,384 +
U | £0209 | 0200 | £0139 | 0419 | +0209 +0,209
44,092 | 47448 | 48934 | 54007 | 68,134 78385 | 45,029
47579 | 49074 | 54177 | 68404 78,743
25,063 + 52,502 + 76,005 +
- | £0.208 +0,209 +0,209
43455 | 46127 | 47568 | 52488 | 66177 76,101 | 43,502
46129 | 47572 | 52502 | 66,225 76,182
25,246 + 57450+ | 72135+ | 83171+
ne | £0:209 +0209 | +0419 | +0.105
42,073 | 50222 | 51,801 | 57195 | 72,239 83177 | 49,293
50,416 | 52009 | 57451 | 72,658 83,741
0,04
[«
0,03
e
&)
0,02 ~_
\\
0,01
0 1 2 3

3aBnCcMMOCTb cTaHAapTHoWM Kenmku (0bpaTHO BeNMYMHBI CTaHAAPTHOW MOSSIPHO TEMNI0eMKOCTH)

3akntouyeHue

OT CoCTaBa okcmaa, OTHECEHHOM K OAHOMY MO0 MapraHua

1. Matemartnyeckass mogernb pacdeta TEMMOEeMKOCTM NPOBEPEHA Ha OKCMAAx MapraHua, TexHe-
uusa u peHus. HabnogaeTcs xopollee corrnacue akcnepuMeHTarnbHbIX U pacYeTHbIX BEMUYMH.
2. NMonyyeHbl ypaBHEHNS AN pacyeTa TennoeMKOCTeNn HECTEXMOMETPUYECKNX OKCUAOB B NEPBON

1 BTOpOK 06nacTsix TBEPAbIX pacTBOPOB.

3. OnpepgeneHbl COCTaBbl OKCUAOB, COOTBETCTBYIOLMX rpaHuLam obnacteil TBepAbIX PacTBOPOB

Ha guarpamme Cg — X N HageHbl NX TENJIOEMKOCTH.

4. Ncnonb3oBaHWe Mogenuv no3eosivno npeackasaTb HEM3BECTHbIE BENMYMHbLI CTaHAAPTHBLIX Ten-
noemkocten B cuctemax Mn, Tc, Re — kucrnopoga.
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