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TEPMOAUHAMHYECKASY XAPAKTEPHCTUKA PEAKLLUHA
B CUCTEME CaCO;—Ca0—ZrSiO0,

[T. I ¥COB, 3. II. COJIOMATHHA

(TTpescraBiieHa HayUHLIM CEMHHAPOM KaeAphl TEXHOJOTHH CHAMKATOB)

[Tpu n3ydeHnu peakifii B cMeCsiX TBEp/BIX BEIECTB AJS YCTAHOBIEHHA
MOCe0BATeIbHOCTH 06pa30BaHisd PasNHYHBIX COEUHEHHIl HMeeT BaXKHOe
3HaYeHHe TepPMOAMHAMMUECKOEe ONHCAHHE COOTBETCTBYIOIHKX peaxuuit. Ileap
TEPMOLHHAMIUECKONO0 AHANH3a 3aK/I0UaeTCs B M3YUEHHH 3aKOHOMEDHOCTH
H3MEGHEHHS HM300apHOrO TIOTEHIIMAJA H COCTABJENIH Ha OQHOBAHHH 3TOTO
PALOB TePMOLHHAMHUECKOH NOCAel0oBaTeTbHOCTH O0OPA30BaHHUs COEAMHEHUN,

ITo nurepatypHpiM aanueiM B cucreMe CaCQO;—Ca0—ZrSiO, Hanbo-
Jee BeposTHO  ob6pasoBanue chaenywomux coeaubenui: CaZrQO;, ZrO,,
CasZrSig0y, Ca0ZrSiyOip. A olleHKH TepMOTMHAMHUECKON IOCJenosa-
Te/IbHOCTH OOPAa30BaHUs 3THX COEJUHEHHH HaMH PacCMOTpeHa 3aBHCHMOCTD
AZ peakipuii OT 'COCTABa MCXOJHBIX cMecel. AHANM3MPOBANHCL 3HAUEHUS
AZ nas cootHoileHHst Hcxoanblx cMeceft ZrSi04.:CaO=1:1, 1:2, 1:3 B TeM-
nepatypuom mateppade 500—1600° K.

- HeoGxoaumele 1719 pacueta TepMOXMMHUECKHe NaHNble B3ATHI H3 JIHTe-
paTypHbIX HeTouHHKoB [3, 4]. Henocrawiine tepMuveckue KOHCTAHTHI pac-
CYMTAHBl NPUOGINKEHHBIM MeTOLOM: AHogs — MOIUMUIHPOBAHHLIM METOAOM
n3oarom C. A. lllyxapesa [1, 2], Soss =2 Sogg OKHCIOB, MPUTOTHHIMU AJS OII-
peresienis TepMUYECKAX KOHCTAHT CHJAUKATOB, HPKOHATOB, THTAllaToB.

[Tpumerenne npuOANKENHEIX METOJOB pacuera T03BOJSET MOJAYIHTD Tep-
MOIHIIaMHYEeCKHe KOHNCTANTLl ¢ TOUHOCTBIO 3—0%, UTo BmoJue npHemaIeMo
1Sl IPAKTHYeCKOTO HCNOJAb30BaHdds. PacdeT peaKmHl, HCXOAS H3 TPOCTHIX
TEPMO/JIHHAMUUECKHX IaHHBIX, MPOBOAMJICH MO cXeMe, mpeaaokennoi Maef-
adoseiM-ITerpocsrom [3].

Buitu paccuutanbl AZ caenyomnx peakui:

I. ITpu cootnomenun ZrSiOy: CaO=1:1

1. ZrSiO4+1CaCO3="7Zr0,+CaSiO3+ COy;
2. ZrSiO4+’Ca\C'O3=fCaZ‘rO3+Si02+1C02;

3. ZrSi0; +CaCO;= % (CasZrSi,01,) + ;— CaO+ % ZrOy+COy;

4. 7r8i0, +CaCO;= % (CasZrSisOq) + % Si02+‘—32— 7rOy+ COy;

I1. Tlpu cootHomennu ZrSiOy: CaO=1:2
5. ZrSi04+2CaCO0;=/CasSiO 4+ ZrOy+12CO0,;
6. ZrSi0,+2CaC0O;=CaZrO;+CaSi03+2CO,;

7. ZrSi0;+2CaCO;= % (CasZrSi,015) + —';-CaO—!— % 7105 +2COs;
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8. ZrSi04-+2CaC0;= —;— (CazZrSio0q) + % CaZrO;+2C0,;
I11. TTpu coornomennn ZrSiO, : CaO=1:3

9. ZrSiO4+ 3CaC0;=2Zr0Oy+Ca3SiOs+3CO,;

10. ZrSi04+3CaC0;=CaZrO;+1CaySi04+3CO;;

[1. ZrSiO4+3CaC0O;= 1— (CasZrSixOyg) F —j—— ZrOp+ =

¢
-

C20+3C0y;
12. ZrSi0; +3CaC0s= % (CaaZrSizOg) + —;—CaZroa-l-SCOg—}—!CaO.

[lonyuenHble pe3yJabTaThl cBejfeHbl B Taba. 1 ¥ TpeAacTaBJ]eHbl Ha PHC.
| a, 6, 8.

Pesyabratel pacueroB AZ 1o cocraBaM MO3BOJIMJIH COCTaBHTL  PAAbL
TEPMOJUHAMHYECKOH YCTOHUHBOCTH COeJUHEHHUHA, DTH DPIABlL IPEACTABJEHbl B
BHJle COOTBETCTBYIOWLEH Tabauubl 2, B KOTOPOH BeJMuuHHa H300aPHOTO HOTEH-
HHasa yBeJAHUHBAeTCsd CJeBa HAOpaBo, YCTOHYHBOCTb, COOTBETCTBEHHO,
yMEHbLIAeTCs.

Tabaumwa 2

Tepmon‘u‘namnqemaﬂ MOCASN0OBATEJALHOCTD yCT'Ol'/‘l‘lHBOCTM COCJ],‘HHCHMﬁ CHCTEMBI
, CaCO3—CaO—Zr51O4

TepMOIHHAMUYCCKHH DAJ yCTOHUHBOCTH, HauuHas
€ MAKCHMAJBHO YCTOHYMBOrO COeIHHEHHS B HHTepBaJe
1100—1600°K

Cootnomenne ZrSiOy4: Ca0

ZI‘OQ, CaQZI'Si4O12, CaZPO:;, Ca32rSi209
Zr0,, CaZrOs, CasZrSisO1, CasZrSis0q
CaZr03, Caserizog, CagerhOlz

——
LW R —

Auajuz noJdyueHHbIX KPHBBIX MO3BOJAAET CHeJaTh cjelyioline olilue
BoBOAB, Teopetwdecku navanao peakuun mexay CaCOs u ZrSiOy okasel-
LAaeTCh BOBMOXKHBIM, HaunHas ¢ H20°K.

IIpu coornomenun ZrSiO4:CaO=1:1, Hauboabweld TepMOIHHaAMHUYeE-
CKOH BEPOATHOCTbIO obpasoBanust obiagaer ZrO;, OHO XKe sIBJAETCS YCTO#-
UHBLIM COeJIHHEeHHeM B 06JacTy BBICOKHX TEMIEPaTyp.

Ilpu coornomennu ZrSiO,: CaO=1:2, nmepBuunbsiM NpoJyKTOM 06pa-
sopanus saBasercs CaZrOs, Ho B uHTepBaje Temuepatyp '11100—1600° K
ZrOy u CaZrO;z obianaioT paBHOH TepMOAHHAMHYECKOH YCTOHWHBOCTbIO, I1O-
sTomy cyuiectsoBante CaZrO; m ZrOg B 3ToM TemmnepaTypHoM HHTEpBaje
6yaer onpefcaaTbCs KuHeTHYecKuMu (axrtopami. [TpncoorHonieHud ZrSiOy:
:Ca0=1:3 nepBUIHBIMU U YCTOHUMBLIMH B 00JACTH BBICOKHX TEMIEPATYP
gaJjsiores CaZrO;z u CasZrSisOe.

Cneayer 3aMeTuTh, UTO HavyaJbHas TeMmuepaTypa o0pasoBaHHsi LHPKO-
HaTa KaJbllHA BO BCeX HCCJeNyeMBIX cMecsiX HHXKe TeMimepaTypsl o6pasoBa-
HUS JPYrHX coenuHeHHi. [ToaToMy MOKHO TMPEANOJOXKHUTD, UTO, HE3ABHCHMO
OT COOTHOILEHHSI HCXOJHBIX KOMIIOHEHTOB B CMeCH, NeDPBHUYHBIM SIBJSETCS
o6pasopanue CaZrQs;, KOTOPBIH BIOCJELCTBUM BCTYMAET BO B3aHMOAEHCT-
BUe ¢ U36LITKAMH HCXOAHBIX KOMIOHEHTOB ¢ o0pasoBaHueM APYTHX COeLU-
HeHu.
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Prc. 1. 3asucuniocts AZ peaxkunit 8 cucreme CaCO3—CaO—
—7rSi0; or TemnepaTyphl B uHTepBaje 500—1600° K past coor-

HOUIEHHIA:
a) ZrSi0CaO=1:1;
6) ZrSi04:Ca0=1:2;
B) ZrSi04:Ca0=1:3.



