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Ocmanenxo 1.A.
TOB «/IpykKiBCbKUIT BOTHETPUBKHUH 3aBOI»

TEOMETPO-TOIOJOTTYHI XAPAKTEPUCTHUKH
CYBCOJIIIYCHOI BYIOBU CUCTEMHU MgO - FeO - TiO,

Y cmammi pospaxosano ma npoananizoéano eeomempo-monono2iuHi Xapakmepucmuky cyoconioycHoi

o6yoosu cucmemu MgO — FeO — TiO,, a makodc Haoano pexomeHoayii o000 payionarbHux ckiadie socHe-
MPUBKUX Mamepianie, wo Haiexcams 00 yici cucmemu. Y pesynvmami nposeoeHo2o mepmoOuHaAMi4HO20
ananizy cucmemu MgO — FeO — TiO, ecmanogneno, wo po3oumms cucmemu Ha el1eMeHmapHi mpuxKymuuxku
3a3HA€E 3MiH Y Mpbox memnepamypHux inmepsanax: I — 0o memnepamypu 1115 K, Il — y memnepamypromy
inmepeani 1115 — 1413 K, 11l — suwye memnepamypu 1413 K. Pospaxosarno ma npoananizo8ano 0CHOBHI 2eo-
Mempo-mononociuni xapaxmepucmuxu cyoconioycrnoi 6yoosu cucmemu MgO — FeO — TiO, ma ii ¢a3z, wo
BKIIIOYAIOMb NA0WL eleMeHMAaAPHUX MPUKYMHUKIG, CMYNilb iX acumempii, niowi obnacmetl, y SAKUx iCHYIOmMb
¢asu, imosipnicmo ichyeanus az. Yemanoeneno, wo 6 konyenmpayiinit oonacmi cucmemu MgO — FeO —
TiO,, sixa oomesicena enemenmapnum mpuxkymuuxom MgO — FeO — Mg,TiO,, payionanvno po3poonsmu Ho8i
8UOU NEPUKTIAZ0WNIHEILHUX 80CHEMPUBIE 13 Ni08uuieHo0 mepmocmitikicmio. 1lioguwenns mepmocmiikocmi
OJIs1 MAKUX B02SHEMPUBIE MOJCHA 00CAMU 304 PAXYHOK Op2aHi3ayii MIKpOMPIWUHy8amoi cmpykmypu uepes
8iOMIHHOCMI Koeghiyicnmig ninitino2o poswupenus nepuxiazy (MgO) i mumanomaenicgoi wnineni (Mg,TiO,).
Ipu yvomy cnio suxnouumu HaasHicmo 8inbHo2o FeO y cknadi euxionoi wuxmu. Taxum uunom, pe3yivmamu
cybconioycroi 6yoosu cucmemu MgO — FeO — TiO, naoaroms 0ocionuxam saxiciugy ingopmayiio o1s eubopy
PAYIOHALHUX MEXHON02TUHUX Onepayill i napamempie npo8ederHs NPoYecie CUHMe3) B0CHEMPUBKUX Mamepi-
anié y yitl cucmemi i3 3a30ane2iob 3a0anHUM azo8uUm CKIA0OM.

Kniouosi cnosa: cybconioycna 6yoosa, 2eomempo-monono2ivti Xapakxmepucmuxu, 602HempueKull mame-
pian, yibeowninenb, K8anoLim.

MocTranoBka mpodsieMu. BupoOHHMIITBO cydac-
HUX BOTHETPUBKHX MarepiajiB BHMAara€e BIIPOBa-
JDKCHHST HOBHX TEXHOJIOT1M 03 TPHBAIOTO €KCIIePH-
MEHTAJIBHOTO MiA00py CKIAAIB Mac i TeMIrepaTypHuX
PEKUMIB, TOOTO aKTyalli3yeTbCs MUTAHHS TEOPETHY-
HOTO MPOTHO3YBaHHA 1 LIJECTIPSIMOBAHOTO PEryJo-
BaHHA ()a30BOTO CKIIAJy, CTPYKTYpPH 1 BIaCTUBOCTEH
MarepiamiB. TeopeTWdHi pe3ydapTaTH JOCIHITKEHb
JTO3BOJISTIOTH MOJICPHI3yBaTH HasIBHI a00 CTBOPIOBATH
HOBI €()eKTHBHI TEXHOJOTIYHI CXeMHU BUPOOHHIITBA
Takux MarepianiB. HaiiOinpm mnoBHy iH(opMmaio

mpo ¢a3oBi MEPETBOPEHHS 1 TEPMOAUHAMIYHY CTa-
OUThHICTH KOMOIHAIH (a3 (3aJeKHO BiJl 3MIHH TEM-
Teparypy) MICTATh JiarpaMd CTaHy, a JJIi BOTHE-
TPUBKUX MaTepialliB HAHOIIBII IIIHHOIO € iH(popMaItis
100 CYOCOITiTyCHOT OYTOBH CUCTEMH.

AHaJi3 ocTaHHIX JOCTigxkeHb i myOikamiii.
V 6inapuiit cucremi FeO — TiO, € Tpu TepmoauHa-
MIYHO CTaOUThHI cronyku: yasBomminens Fe,TiO,,
imemeHIT FeTiO; Ta nceBno6pykirt FeTi,Os.

®azoBa miarpama cucremu MgO — TiO, mocumi-
JOKyBanacs JOCHUTh JaBHO. Y OUIBIN paHHIX JOCIHi-
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JOKEHHSIX TOBOPHJIOCSI MPO /B CHONYKH (KBaHAUTIT
Mg, TiO, i xappoitr MgTi,0O;s). [1izHime Oyno omucano
CTEX10METPHYHY CHONYKY Teikemt MgTiO;.

VY cucremi MgO — FeO monmBiiHHX CHONYK He
ICHYE€, a YTBOPIOIOThCS Oe3MepepBHi TBEPi PO3UNHU.

HesBakatoun Ha HasiBHI BioMocTi Hpo OiHapHi
nigcucremu FeO — TiO, [1-3] ra MgO - TiO, [4-6],
10 BXOISTH 0 CKJIaLy TPHUKOMIIOHEHTHOI CHCTEMHU
MgO — FeO — TiO,, BizomocTi po NOBHY ii Oym10oBY
BIJICYTHI, € JIUIIC YaCTKOBI BiJJOMOCTI, 3HaYHA KiJIb-
KiCThb SIKUX Ma€ PO3paxyHKOBHH Xapakrep [5—8].
3BaXkarouM Ha 1€, aKTyaJbHUM € IMUTAaHHS BUBYCHHS
oynosu cucremu MgO — FeO — TiO, B obmacTi cy0co-
migycy. [loTpiiHNX OKCHIIHUX CHOIYK y JOCIiIKyBa-
Hill cucTeMi He BUSBIICHO.

IMocranoBka 3aBaanns. Mera pobotu — po3pa-
XyBaTH Ta IpOaHaJi3yBaTl T'€OMETPO-TONOIOTIYHI
XapaKTEePUCTUKN CyOcomiaycHOi OyIoBH CHCTEMHU
MgO - FeO — TiO,, a Takok CITPOTHO3YBAaTH PaIlio-
HaJIbHI CKJIaJld BOTHETPUBKUX MarepialiiB, 10 Haje-
5KaTh OO LI€l CHCTEMH.

Bukiaan ocHOBHOro Marepiajly JOCTi:KeHHS.
VY pe3ynbTari IpOBEACHOTO TEPMOJUHAMIYHOTO aHa-
mizy cuctemu MgO — FeO — TiO, 3a meromukoro [9],
aBTOpaMH BCTAHOBJICHO, IO PO3OUTTS CHUCTEMH Ha
€JIEMEHTapHI TPUKYTHHUKH 3a3HA€ 3MiH Y TPHOX TEM-
neparypHHX iHTEpBaiax:

I — nmo temneparypu 1115 K chiBicHyroOTh Taki
koMOiHamii da3: TiO, — FeTiO,, FeTiO, — MgTi,0;,
TiO, — MgTi,0,, FeTiO, — MgTiO,, MgTi,05 — MgTiO,,
FeTiO, - Fe, Ti0O,, MgTiO; - Fe, TiO,, MgTiO; — Mg, TiO,,
Fe,TiO, — Mg,TiO,, Fe,TiO, — FeO, Mg,TiO, — FeO,
MgO - FeO, MgO — Mg,TiO,. BianosiaHo, cuc-
TeMa pO30MBAETHCSI HA IICTh CIIEMEHTAPHUX TPH-
kytrukiB: 1) TiO, — FeTiO; — MgTi,0;, 2) FeTiO; —
MgTi,0; — MgTi0,, 3) FeTiO, — MgTiO, — Fe,TiO,,
4) MgTiO, — Fe,TiO, — Mg,TiO,, 5) Fe,TiO, —
Mg, TiO, — FeO, 6) MgO — FeO — Mg,TiO,;

IT — B inTepBan temneparyp 1115 — 1413 K Big-
OyBaeThCs mepeOyaoBa KOHHOI, a caMe 3HHKA€E KOH-
Homa MgTiO, — Fe,TiO, Ta 3’sBisi€eThbCsI KOHHOAA
FeTiO, — Mg,TiO,, 1110 BHOCHTH BiJIIOBi/HI 3MiHU
JI0 pO30UTTSI CUCTEMH HA €IEeMEHTAPHI TPUKYTHHUKH:
1) TiO, — FeTiO; — MgTi,Os; 2) FeTiO; — MgTi,05 —
MgTiO;; 3) MgTiO, — FeTiO, — Mg, TiO,; 4) FeTiO, —
Mg,TiO, — Fe,TiO,; 5) Fe,TiO, — Mg,TiO, — FeO;
6) MgO — FeO — Mg,TiO,;

III — Bume temneparypu 1413 K 3minu B Tepmo-
MUHAMIYHIA (a30Biii piBHOBa3i CUCTEMH 3yMOBIEHI
crabinpHICTIO IceBnoOpyKiTy FeTi,Os, mo BHOCUTH
Taki 3miHM: 3HMKae koHHonma TiO, — FeTiO, i moma-
1oTbes kKouHoau: TiO, — FeTi,Os, FeTi,O5 — FeTiO;,
MgTi,0, — FeTi,Os, mo po3busae cucrtemy Ha 7 ene-
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MeHTapHuX TpukyTHuKiB: 1) TiO, — MgTi,05 —
FeTi,Os; 2) FeTi,O5 — MgTi,O; — FeTiOs; 3) FeTiO, —
MgTi,O; — MgTiO;; 4) MgTiO; — FeTiO, — Mg, TiO,;
5) FeTiO, — Mg,TiO, — Fe,TiO,; 6) Fe,TiO, —
Mg, TiO, — FeO; 7) MgO — FeO — Mg, TiO,.

Pesynbratn po3outra cucremu MgO — FeO —
TiO, Ha eneMeHTapHI TPUKYTHHUKH BiIIOBiTaE mpa-
Bmry Kypnakosa [7]: X;=1+5=6; X;=1+5=6;
Xp=1+6="17.

Uepes BiACYTHICTh Y CHCTEMi MOTPIHHUX CHOIYK
TOTIOJNIOTIYHMI Tpad)oM B3aEMO3B’SI3KY eJeMeHTap-
HUX TPUKYTHHUKIB y BCIX TEMIIEPaTypHUX iHTepBaJIaxX
€ TIpsIMa JIiHiS.

st XapakTepuCTUKH  CyOCOJiaycHOI OymoBH
cucremu MgO — FeO — TiO, 3po6ieH0 po3paxyHOK
noBkuH koHHOJ (L), pe3ynmpraTu SIKOro mpeacTaB-
nexo B Tao0m. 1.

I3 Tabn. 1 BHAHO, 11O JOBKHHA KOHHOJ MaKCH-
MansHOI Ta MiHiMansHOT (Mg, TiO, — FeO i MgTi,O, —
MgTiO, BianoBiHO) 30epiraloTbcs B yChOMY TEMIIE-
parypHomy iHTepBaii cyocomigycy (MgO — FeO He
BpaxoByBaJIU, OCKIJIbKM BOHA 30ira€ThCsl 31 CTOPOHOIO
KOHIICGHTPALIHHOTO TPUKYyTHHKAa cuctemMu MgO —
FeO — Ti0,). CuiicayBanus Mg, TiO, — FeO Bkazye
Ha HAasBHICTh MPOTSHKHOI 00jacTi (a3, 1m0 CHiBic-
HYIOTh 1 IO BOJIOJIIFOTh KPUCTAJIYHOK CTPYKTYPOIO
KyOi4HOTO THITY.

OCHOBHI T€OMETPO-TOMOIOTIYHI XapaKTEPUCTHKH
cyocomimaoi OymoBu cucteMu i ii ¢a3, mo BKIOYa-
IOTh TUIOIII €JIEMEHTapHUX TPUKYTHHUKIB, CTYIiHb 1X
acumerpii (L,,,./L,,,), TJIOILYy 00JIaCTeH, y IKUX iCHY-
10Th (a3u, UMOBIpHICTh icHyBaHHS (a3 y cHCTeMi
MgO — FeO — TiO,, po3paxoBaHi 3a MeTOIUKOIO [7],
HaBezeHo B Taoi. 2, 3.

I3 mpencraBieHNX pe3yabTaTiB BUIHO, IO HAaii-
OUIBIIIOI0 IUIOIICIO BUPI3HAETHCA CJIEMEHTApHUH
TpukyTHUK MgO — FeO — Mg, TiO, (500). Bin Takox
Mae HallMeHIMH cTyniHb acumertpii (2,000) npots-
T'OM YCBHOT'O TEMIIEpaTypHOro iHTepBany. OfHaK HasB-
HicTh FeO oOMexye BHKOpPUCTaHHS HOTO IJIST OTPH-
MaHHS BOTHETPUBKUX MarepiajiB, IO IMOB’SA3aHO 3
MOXITUBICTIO OKHCHEHHSI OKCHJTY 3ajli3a B CKJIaJi LUX
Marepiaiis, To0to nepexoxy FeO y Fe,O; 3i 306imb-
LIEHHSIM 00’ eMy 110 26% 1, SIK HACHIIJOK, pyHHYBaHHS
IUTICHOCTI BOTHETPHBY.

Enementapuwuii tpukythuk Fe,TiO, — Mg, TiO, —
FeO (nmopiBHSAHO 3 iHIIMMHU €TeMEHTaPHUMHU TPUKYT-
Hukamu (3a BuHATKOM MgO — FeO — Mg,TiO,))
Mae HaiOumpmy twromy (179) i cepemniit CTyIiHB
acuMmeTtpii (2,426), mo BKa3zye Ha BIICYTHICTh HEOO-
XiZHOCTI B TOYHOMY [I03yBaHHI KOMITOHEHTIB 1
PETENBHOCTI iX 3MillyBaHHs. Y IIbOMY TPUKYTHUKY
CHIBICHYIOTh TaKi I[iHHI MIMiHeNbHI a3y, sk Fe,TiO,
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Tabmms 1 Tabmug 2
JoB:xnan konHox cucremu MgO — FeO - TiO, XapakTepuCTHKA eJIeMeHTAPHUX TPUKYTHHUKIB
Ne | IMo3Ha4yeHHsI KOHHOAM | L, %o cucremu MgO - FeO - TiO,
ao temneparypu 1115 K N 2 =
I [MgO_FeO 1000 5 = | ES
2 [Mg,TiO, - FeO 366 Ne | EjneMeHTApHUN TPHKYTHHK E =. E
3 |Fe,TiO, — Mg, TiO, 585 = | ©8
4 |MgTiO, — Fe,TiO, 557 1o Temnepatypu 1115 K
5 |MgO—Mg,TiO, 500 1 | TiO, — FeTiO, — MgTi,0 95 | 2,370
6 |TiO, - FeTiO, 474 2 |FeTiO; — MgTi,0 — MgTiO, 63 | 3,172
7 |FeTiO; — MgTiO, 422 3 |FeTiO, — MgTiO, — Fe,TiO, 56 | 3,296
8 | FeTiO, — MgTi,05 412 4 |MgTiO, — Fe,TiO, — Mg,TiO, | 107 | 3,502
9 |Fe,TiO, — FeO 357 5 |Fe,TiO, — Mg,TiO, — FeO 179 | 2,426
10 | TiO, — MgTi,05 200 6 |MgO—FeO —Mg,TiO, 500 | 2,000
11 |FeTiO, — Fe,TiO, 169 Y 1000 _
12 |[MgTiO, - Mg,TiO, 167 max 500 | 3,502
13 |MgTi,0; — MgTiO; 133 min 56| 2,000
B inTepBaii remneparyp 1115 — 1413 K B inTeppai Temneparyp 1115 — 1413 K
I [MgO - FeO 1000 1 [TiO, - FeTiO, — MgTi,0; 95 [ 2,370
2 [MgTiO, - FeO 266 2 |FeTiO,— MgTi,0,—MgTiO, | 63 | 3,172
3 MgQTiO4 _ FezTiO4 585 3 MngO3 — FeTiO3 — MngiO4 79 2,922
4 Mgo _ MngiO4 500 4 FeTiO3 - MngiO4 - FeZTiO4 84 3,462
5 [FeTiO, - Mg,TiO, 438 5 |Fe,TiO, — Mg, TiO, — FeO 179 | 2,426
6 TiO2 _ FeTiO3 474 6 MgO —FeO - MngiO4 500 2,000
7 |FeTiO, - MgTiO, 422 ) 1000 1 -~
8_[FeTiO, - MeTi0, 412 max 00 g:gg%
) F.CZTIO“ _ Fe.O 357 puie Temneparypu 1413 K
10 _|TiO, - MgTi,O; 200 I | TiO, - MgTi,O; - FeTi,0, 62 | 1,550
I1_|FeTiO, ~ Fe,Ti0, 169 2 [FeTi,0, — MgTi,0; — FeTiO, 3 | 2512
12 |MgTiO; - Mg, TiO, 167 3 |FeTio, — MgTi,0, - MgTiO, | 63 | 3,172
13 | MgTi,0; — MgTiO, 133 4 |MgTiO, — FeTiO, - Mg, TiO, | 79 | 2,922
Buwme Temneparyph 1413 K 5 |FeTiO, — Mg,TiO, — Fe,TiO, 84 | 3,462
I |MgO —FeO 1000 6 |Fe,TiO, — Mg,TiO, — FeO 179 | 2,426
2 |Mg,TiO, — FeO 866 7 | MgO — FeO — Mg,TiO, 500 | 2,000
3 |Mg,TiO, — Fe,TiO, 585 5 1000 —
4 |MgO - Mg,TiO, 500 max 500 | 3,172
5 | FeTiO; — Mg,TiO, 488 min 33 1,550
6 |FeTiO; — MgTiO, 422
7 |MgTi,05 — FeTiO, 412 MOPIBHSHO BHCOKHI CTYIHB iCHYBaHHS (TIOPiBHAHO
8 |Fe,TiO, — FeO 357 3 IHIIMMH TTOIBITHIMY CTIOTYKaMH CHCTEMH, BUKITIO-
9 | TiO, - FeTi,04 310 varoun kBauaimit (0,114 no Temneparypu 1115 K, a
10 | MgTi,0; — FeTi,05 272 Buwle niei Temneparypu — 0,087)).
11| TiO, — MgTi,05 200 Bue remneparypu 1115 K ctanosuts inTepec me
12 |FeTiO, - Fe,TiO, 169 onuH ereMeHTapHuit TpukytHuk FeTiO; — Mg, TiO, —
13 |MgTiO, — Mg, TiO, 167 Fe,TiO,, sxuii Mae MEHIIy IUIONIY, HIK IOMEpenHi
14 |FeTi,O5— FeTiO; 164 I(Ba, aJie HAMOLIBITy MOPIBHSIHO 3 iHIIMMH (84), X0ua
15 |MgTi,O5 — MgTiO, 133 Ma€ BUCOKHUH CTYIiHb aCUMETPIi, 110 BKa3ye Ha HEOO-

(ynmeBomminens) — Mg,TiO, (kBaHAiNIT), TPHYOMY
KBaHIIIIT Mae HaHOIbIly WMOBIPHICTh iCHYBaHHS
(0,262 nmo temmeparypu 1115 K, a Bume miei Tem-
neparypu — 0,281), a ynabBOWIMIHEIh TAaKOXK Mae

XIJIHICTh YITKOTO JOTPUMAaHHS BCIX TEXHOJIOTIYHHX
rapaMeTpiB MacomiAroToByux omepariiit. ®dasu, ski
BXOZISITH 10 HOTO CKJIay, MAIOTh HAHOUTBITY HMOBIp-
HICTh iCHYBaHHS, BUKJIFOUAIOUN BUXi/THI KOMIIOHEHTH
MgO Tta FeO (B TemneparypHomy iHTepBami 1115 —

47



Bueni sanucku THY imeni B.1. Bepnaacbkoro. Cepis: Texniuni Hayku

Tabmug 3

I'eomeTpo-TonoJioriyna xapakTepucTuka a3
cucremu MgO — FeO - TiO,

=) > - a3
Cnonyka E §-§ E ;E g | E8
ES&E| S~ | Eg”| 85
= °|»Aa 2 S E
o = E 2

1o temneparypu 1115 K
MgO 2 1 500 0,167
TiO, 2 1 95 0,032
FeO 3 2 679 0,226
Mg, TiO, 4 3 786 0,262
MgTiO, 4 3 226 0,075
MgTi,0; 3 2 158 0,053
FeTiO, 4 3 214 0,071
Fe,TiO, 4 3 342 0,114
> 3000 1,000
max 786 0,262
min 95 0,032

B inTepBaJi Temmeparyp 1115 - 1413 K
MgO 2 1 500 0,167
TiO, 2 1 95 0,032
FeO 3 2 679 0,226
Mg,TiO, 5 4 842 0,281
MgTiO, 3 2 142 0,047
MgTi,0; 3 2 158 0,053
FeTiO, 5 4 321 0,107
Fe,TiO, 3 2 263 0,087
> 3000 1,000
max 842 0,281
min 95 0,032
BHLIe Temnepatypu 1413 K

MgO 2 1 500 0,167
TiO, 2 1 62 0,021
FeO 3 2 679 0,226
Mg, TiO, 5 4 842 0,281
MgTiO, 3 2 142 0,047
MgTi,0; 4 3 158 0,053
FeTiO, 5 4 259 0,086
Fe,TiO, 3 2 263 0,087
FeTi,0; 3 2 95 0,032
> 3000 1,000
max 842 0,281
min 62 0,021
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1413 K: 0,107, 0,281 i 0,087 mns FeTiO,, Mg,TiO,
i Fe,TiO, BiamoBigHo; Buie Temmneparypu 1413 K:
0,086, 0,281 1 0,087 nns FeTiO,, Mg,TiO, i Fe,TiO,
BIJIITOBITHO).

VY koHIeHTpaliiiHii obmacti cucremun MgO —
FeO — TiO,, mo o0MexeHa elleMEHTapHUM TPHKYT-
aHukoM MgO — FeO — Mg,TiO,, pamioHaasHO po3-
poOiATH  HOBI  BHOM  NEPUKIIA3OIIMIHEIBHUX
BOTHETPHUBIB 13 MiABUIICHO TepMocTilikicTro. [lin-
BHIIEHHS TEPMOCTIMKOCTI AJii TaKMX BOTHETPHBIB
MOJKHa JIOCATTH 32 PaxXyHOK oprasizamii MiKpoTpi-
LIMHYBAaTOCTI CTPYKTYpH 4Yepe3 BiAMIHHOCTI koedi-
LIE€HTIB JIiHINHOTO po3mupeHHs nepukiazy (MgO)
1 TuTaHomarHieBoi mmineni (Mg,TiO,). [Ipu oMy
CJIi/I BUKIIFOYUTH HasBHICTH BinbHOTO FeO y ckmani
BHUXIJHOT mUXTU. [[pOr0 MOXHA JOCITTH 33aCTOCY-
BaHHSM PEaKLiIMHOCHIKAIOYNX 3B 530K, y akux FeO
nepebyBae B CKIaIi MOABIMHHUX CHONYK (1TBMEHIT
(FeTiO,) a6o yapBomminens (Fe,TiO,)). ®akTuuHo
CKJIaJ] PpEeaKIiHHOCHIKAIoYMX 3B’S30K [OBUHEH
HaJIe)KaTH KOHIIEHTPAIIHUM 00J1acTaM, SKi Bif-
MOBiAal0Th eleMeHTapHuM TpukyTHHKaM FeTiO; —
Mg,TiO, — Fe,TiO, i Fe,TiO, — Mg,TiO, — FeO, a
BaJIOBUU CKJIaJ UIMXTHU JJIsl TIEPUKIA30MIITIHENIbHUX
BOTHETPHUBIB — €JIeMeHTapHOMY TPUKYyTHHKY MgO —
FeO — Mg,TiO,. YV Takomy pa3i miJ yac BHIao-
BaHHs Oyne (GopMmyBarucs piBHOBa)XKHa KOMOiHAITis
da3 (tBepmi poszumnn FeO y MgO i1 kBaHZiIIT).
Peakmniiine cnikanHs Oyzme MiITPUMYBATHCS TPOTi-
KaHHSAM TBepAOo(da3HUX peakLili:

4MgO + 2FeTiO, = 2Mg,TiO, + Fe,TiO,;

2MgO + FeTiO,; = Mg, TiO, + FeO;

2MgO + Fe,TiO, = Mg, TiO, + 2FeO.

BucHoBku. TakuM 4MHOM, pe3ynbTaTH CyOcCoi-
nycHoi OynoBu cucremun MgO — FeO — TiO, nana-
I0Th JIOCHITHUKAaM BaXUIMBY 1H(OpMaIlito 1j1st BUOOPY
paIlioHaThbHUX TEXHOJOTIYHHUX OTepalliii i mapame-
TpiB MPOBEACHHS MPOLECIB CHHTE3Y BOTHETPUBKHX
MaTepiaiiB y I cUCTeMi i3 3a3[aleripb 3aaHuM
(dazoBuM cximamom. it po3poOsieHHST HOBUX BHIIIB
MIEPUKIIA30NITiHEIbHUX BOTHETPHUBIB 13 ITiIBULIIEHOIO
TEPMOCTIHKICTIO  PaLliOHANBHO BHKOPUCTOBYBATH
KOHIeHTpaliiHy obmacts cuctemu MgO — FeO —
TiO,, sxa oOMexeHa eleMEHTapHUM TPUKYTHHKOM
MgO — FeO — Mg, TiO,.
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Borysenko O.M., Logvinkov S.M., Shabanova G.M., Ostapenko L.A.
GEOMETRICAL-TOPOLOGICAL CHARACTERISTICS
OF THE SUBSOLIDUS STRUCTURE IN THE MgO - FeO - TiO, SYSTEM

The article calculates and analyzes the geometrical-topological characteristics of the subsolidus
structure in the MgO — FeO — TiO, system, as well as predicted rational compositions of refractory materials
related to the system under consideration. As a result of the carried out thermodynamic analysis of the
MgO — FeO — TiO, system, it was found that the division of the system into elementary triangles undergoes
changes in three temperature ranges: 1 — up to a temperature of 1115 K, Il — In the temperature range
1115 — 1413 K, Ill — above a temperature of 1413 K. The main geometrical-topological characteristics
of the subsolid structure of the MgO — FeO — TiO2 system and its phases are calculated and analyzed,
including the areas of elementary triangles, the degree of their asymmetry, areas of regions in which phases
exist, and the probability of phases existence. It has been established that in the concentration range of the
MgO — FeO — TiO, system, limited by the elementary triangle MgO — FeO — Mg,TiO,, it is rational to develop
new types of periclase-spinel refractories with increased heat resistance. An increase in heat resistance
for such refractories can be achieved by organizing a microcracked structure due to the difference in the
linear expansion coefficients of periclase (MgQO) and titanium-magnesium spinel (Mg,TiO,). In this case,
the presence of free FeO in the composition of the initial charge should be excluded. Thus, the results of
the subsolidus structure of the MgO — FeO — TiO, system provide researchers with important information
for choosing rational technological operations and parameters for carrying out the synthesis of refractory
materials in this system with a predetermined phase composition.

Key words: subsolidus structure, geometrical-topological characteristics, refractory material, ulvospinel,
quandilite.
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