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Y pobomi nokasaHo, wo wriHess (MgO - Al,O,), sika ymsoproembCcsl 8 MPoOYeci BUPobHUYmMsa cmasell, Mae BUCO-
Ky memnepamypy naas/eHHsl ma ymsoptoe HedeghopmMosaHi Hememasesi 8Kk/4eHHs1 C-mury. [JosedeHo, Wo yHUK-
HEeHHs1 YmMBOPEHHS WITIHE/i B MPOYeci PO3KUC/IEHHS BUCOKOSIKICHUX cmasiell € akmyasibHUM 3as80aHHsIM. Bucsimiie-
HO, WO MexaHi3M ymBOpEeHHS winiHesi 8 piokil cmasi HedocmamHb0 00C/TIOKEHO Yepe3 BIOCYMHICMb A0CMOBIPHOI
mepmooduHamiYHOT iHghopmauyii Npo ymBopeHHs winiHesi. [1oka3aHo, Wo B MonepeoHix 00CAIOXEeHHSIX 6y/10 Mposede-
HO po3paxyHKU mepmMooUHaMiYHOI pisBHOBa2u B8 NMPOYECi PO3KUC/IEHHST 0esikuX Memaviig y PiOKoMy 3as1i3i, 0e ymBso-
PEHHS1 BK/IIOYEHb WINiHENI 8 PIOKIt cmasii 6y/10 (hyHKUIH0 BMICMY KUCHIO, a/IlOMIHIt0 ma MagzHito. [pu ybomy He 6y/10
BpaxosaHo memrepamypy cmasen/aasu/ibHo20 BUPO6HUYMBa ma 8i0CymHicmb 0aHUX PO akmuBHICMb KOMIOHEH-
mis y msepdomy po3quHi wriHesi. Memoro pobomu 6y/10 MPoBedeHHs eKcriepuMeHmasibHUX 00C/1iOXeHb 3 MEMOH
BU3HaYeHHS Bi/IbHOI eHepaii ymBOPeHHS OKCUAY MazHiro msepdo20, & MakoxX Bi/IbHOI eHepeil ymBOpPeHHS WiHe/I.
HasedeHo MemoouKy npoBEeOeHHS eKCrepuMeHmy, 0e Bi/lbHa eHepaisi cucmeMu BuU3Ha4asiacsl W/sixoM BpisHoBa-
JKEHHS1 PIOKOI Midi, ujo micmums 2pacpim, y muesi MgO 3 ammocgheporo CO—Ar. BcmaHO0B/1eHO PIBHOBaXHY peakyito
YMBOPEHHST OKCUOY MagzHito y po3nasi Midi, Wo 00380/1U/I0 BCMAaHOBUMU PIBHSIHHS 0715 PO3paxyHKy KOHCmaHmu
piBHOBa2u 2emepo2eHHo20 npoyecy. NokasaHo, Wo Mid Yac BUMIPOBaHHS aKmUBHOCMI CK/1adoBuUX ha3 WiiHe,
msepaduli po34uH wriiHesi, Kkuli Mae HecmexiomMempuyHull ckad, nepebysas y piBHOBA3I 3 PIOKOK MIOOK y epa-
chimosomy mueaJsii 3@ cmasio20 criBsiOHOWEHHS 2a3ig CO : Ar. BusHauyeHO PIBHSIHHSA, W0 003B0/1U/IU po3paxysamu
akmusHicms MgO ma Al,O5 y meepdomy po3quHi WITHE ma akmuBHICMb CMexioMempuYHOI wniHesi y msepoomy
PO34uHiI. lMokasaHo, Wo 07151 NPOBEOEHHST EKCIIEPUMEHMY B8 POBOMI GY/10 BUKOPUCMAHO BEPMUKA/IbHY €/1eKMpPUYHa
niy i3 HaepisasibHUMU ennemMeHmamu LaCrO,. JemasibHo ornucaHo MemoouKy MpoBeOeHHs ekcriepumeHmy. Noka-
3aHO, WO 07151 BUMIPIOBAHHS BI/IbHOI eHepeaii ymBOPeHHs WIMIHE/ ma akmuBHOCMI CK/1a0oBUX YacmuH msepoo2o
PO34UHy wiiHeni 5 e nizamypu Cu—(0,005-0,03 mac. %)Mg—(0,1-1,1 mac. %)Al 6ys10 3aBaHmMaxxeHo 8 2pachimosuli
muaesib 3i CmexioMempuYHUM CriBBIOHOWEHHSIM WiHesI y chopmi mabnemku. YmBopeHHs wniHesi 6y/10 niomsep-
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0XXeHO MemodoM peHmMeaeHIBCbKOI dughpakyjii, e/1leKmpPOHHO-30HO0B020 MiKpoaHaslizamopa ma MOKPUM XiMIYHUM
aHasnizom. posedeHo 000amkosi ekcriepuMeHmu 0711 MOYHO20 BU3HAYEHHST (ha30BUX Mex hal3u winiHesni. s
yiei memu 6ys10 BUKOopucmaHo Memod oubysitiHoi napu. [JosedeHo, Wo moswuHa wapy WriHesi, Wo ymsopuscs
Mixx MgO ma Al,O, cmaHosusa 8id 300 0o 500 MKM 3a/1eXHO 8i0 meMrepamypu. [1/1s1 pospaxyHkKis si/lbHOI eHepeil
peakyii ymsopeHHs1 msepdo20 OKCUdy Map2aHyto ma wriiHesli 6y/10 BUBEOEHO PIBHAHHS 3a/1EXKHOCMI 3MIHU eHepail
ri6bca 3 memnepamyporo, a Makox BU3Ha4YEHO KoeghiyieHmu akmusHOCMI.

Knroyosi criosa: Hememasesi BK/IIOYEHHS, Bi/lbHa eHepaist, WITiHE b, KoeiyieHm akmusHOCMi, meepoull PO34UH.

Yefimova Veronika, Smirnov Yuri, Malii Khrystyna, Hrudkina Nataliia. Study of the activities and free
energy of components during the formation of a solid solution of MgO - Al,O,

The work shows that spinel (MgO - Al,Os), which is formed in the process of steel production, has a high melting
point and forms undeformed non-metallic C-type inclusions. It is proved that avoiding spinel formation in the process
of deoxidation of high-quality steels is an urgent task. It is highlighted that the mechanism of spinel formation in liquid
steel has not been sufficiently studied due to the lack of reliable thermodynamic information on spinel formation.
It is shown that in previous studies, thermodynamic equilibrium calculations were carried out in the process
of deoxidation of some metals in liquid iron, where the formation of spinel inclusions in liquid steel was a function
of the oxygen, aluminum and magnesium content. In this case, the temperature of steelmaking and the lack of data
on the activity of components in the spinel solid solution were not taken into account. It is shown that the purpose
of the research was to conduct experimental studies to determine the free energy of formation of solid magnesium
oxide, as well as the free energy of spinel formation. The method of conducting an experiment where the free energy
of the system was determined by equilibrating liquid copper containing graphite in an MgO crucible with a CO-Ar
atmosphere is presented. The equilibrium reaction of magnesium oxide formation in molten copper is established,
which allowed establishing an equation for calculating the equilibrium constant of the heterogeneous process. It is
shown that during the measurement of the activity of the spinel phase components, the spinel solid solution, which
has a non-stoichiometric composition, was in equilibrium with liquid copper in a graphite crucible at a constant CO:Ar
gas ratio. Equations are determined that allow calculating the activity of MgO and Al,Oj in the spinel solid solution
and the activity of stoichiometric spinel in the solid solution. It is shown that a vertical electric furnace with LaCrO,
heating elements was used to conduct the experiment in the work. The method of conducting the experiment is
described in detail. It is shown that to measure the free energy of spinel formation and the activity of the components
of the spinel solid solution, 5 g of Cu—(0.005-0.03 wt.%)Mg—(0.1-1.1 wt.%)Al ligature was loaded into a graphite
crucible with a stoichiometric spinel ratio in the form of a tablet. The formation of spinel was confirmed by X-ray
diffraction, electron probe microanalyzer and wet chemical analysis. Additional experiments were carried out to
accurately determine the phase boundaries of the spinel phase. For this purpose, the diffusion vapor method was
used. It was proved that the thickness of the spinel layer formed between MgO and Al,O; was from 300 to 500 um
depending on the temperature. To calculate the free energy of the reaction of the formation of solid manganese
oxide and spinel, the equation of the dependence of the change in Gibbs energy on temperature was derived,
and the activity coefficients were also determined.

Key words: non-metallic inclusions, free energy, spinel, activity coefficient, solid solution.

Bctyn. Bigomo, wo wniHens (MgO - Al,Oj)
Ma€ BMCOKY TeMneparypy fnjiaB/ieHHA Ta YTBOPHOE
HefedopmoBaHi HeMeTanesi BK/IOYEHHA C-Tuny
y posnnasi ctasli npy BMPOGHULTBI Bignosigasib-
HUX Mapok ctani [1-5]. Tomy akTyasibHUM 3aBaH-
HAM € YHWKHEHHSI YTBOPEHHS LWMiHeNi B NpoLeci
PO3KMUCNEHHS BUCOKOSAKICHUX cTanei. MNpu Lbomy
Cnif 3ayBaXuTW, WO MexaHiaM Ta (pasoBa CTa-
GiNbHICTb YTBOPEHHS LUNiHeNi B piakiin ctani Hefo-
CTaTHbO AOoCAifKeHa Yyepes BiACyTHICTb AOCTOBIp-
HOT TepMOAMHaMIYHOT iHCpopMaLii NPO YTBOPEHHSA
LwniHeni.

Tak, y pobotax [6—9] 6yno npoBefeHO po3pa-
XYHKN TEPMOANHAMIYHOT piBHOBaru B NpoLeci pos-
KMCNEHHA MarHito, KauibLiilo Ta asTloMIHit0 B PifKOMY
3a/1i3i, a TakoX AocNigKeHHs pa30BOT CTabiIbHOCTI
BK/IOYEHb LUMIHENi B po3naaBfeHiin ctani. Y uux
OOCiMKEeHHAX nepenbayanock, Wo obnactb cTa-
6iTbHOr0 YTBOPEHHS! BKNKOYEHb LUMIHENi B piakil
cTasli € OYHKUi0 BMICTY KMUCHIO, a/llOMIHitO Ta mar-
Hito. Mpy LbOMY 3 AaHUX poBIT BUNIUBAE, LLO A/1A
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TOYHOrO OnNucy CTabifbHOCTI LWNiHeni HeobxigHo
BUPILLINTY ABI Npo6nemu. Mepa — Le BU3HAUYEHHS
BI/IbHOT eHepril yTBOPEHHS LLUNiHeni 3a Temneparyp
BUPOGHMLTBA CTasli, a gpyra — BiACYTHICTb AaHuX
MPO aKTUBHICTb KOMMOHEHTIB y TBEPAOMY PO3YMHI
LniHeni.

Y peskux poboTax HaBefeHi faHi po3paxyHkiB
BiNIbHOI eHeprii [10; 11] yTBOpeHs wniHeni. OgHak
OoTpUMaHi faHi NoraHo y3rofykyBasimcs 3 peasibHUM
npouecom. ¥ po3ssigui [12] 6yno npoBefeHo ekc-
nepyMeHTasIbHi AOCMIIKEHHSA, WO [03BOMWAN 3a
[aHUMU eKCepUMEHTY BU3HAYUTU 3HAYEHHS Biflb-
HOI eHepril yTBOpeHHHA MgO - Al,O3, npnyomy BCi
BOHM Gy/iM NpoBefeHi 3a Temneparyp, HWXKUYMX 3a
1673 K. Y po6orTi [13] BinibHy eHeprilo 6yno BU3Ha-
YeHo 3a TemnepaTtypu 1873 K 3 BUKOPUCTaHHAM
akTnBHocTi MgO T1a Al,O; y wnakax MgO-SiO,—
Al,O5 Ta niHieo nikeigycy LwWniHeni 3a giarpamoto
MnaB/eHHS.

BuByeHHs1 pa3oBux piBHoBar y cuctemax MgoO-
wnivens, AlL,O5-wniHens abo cuctemi MgO-AlL,O4
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no6nmM3y Temnepartyp BUPOOBHULTBA cTasi 6yno
3gjicHeHo y gocnimpkenHi [14]. Lli po6oTu ceigyatb
npo Te, WO LWNiHeAb Ma€e WMPOKUI Aiana3oH TBep-
OMX po3uuHiB, Big 50 go 65 mMon.% AlL,Oj;, Tomy
aKTUBHICTb CTEXIOMETPUYHOT WwniHeni, MgO - Al,Os,
NOBMHHA 3MiHIOBATUCA AK PYHKLiA cKnagy B diana-
30Hi OAHOPIOHUX TBEPANX PO3UNHIB.

Mpu LubOMY CAif, 3ayBaXXNUTK, LLLO HEMAE XXOLHUX
3BITIB MPO Aiarpamy akTWUBHOCTI ckiagy wniHeni
B Aianas3oHi TBepAMX PO34MHIB, WO CBiAYITb MPo
BiZICYTHICTb JOCTOBIPHNX TEPMOANHAMIYHUX SAHNX
npo LWniHenNb.

Y Hawwin po60oTi 6y/10 NPOBEAEHO EKCMNEPUMEHT,
SKUA [03BOSIMB BM3HAYUTK BiNlbHY eHeprito Ti6-
6ca KOXHOro okcugy wniHeni AG/MgO-ALO, Ta
1T 3MiHy B 06n1acTi 04HOPIAHOro TBEPAOrO PO3UNHY
hasn LwniHeni 3 BUKOPUCTAHHAM METOAIB po3pa-
XYHKY XiMiYHMX PIBHOBAT.

MeTogu Ta METOAUKU AOCNIOKEHHS.

MeTol Hawmx gocnigxeHb 6yno:

1) NpoBefAEeHHA eKCNepUMEeHTasTIbHUX  [0C/Ii-
[KEeHb;

2) BU3HAYeHHSA BiNbHOI eHeprii i66ca KOX-
HOro okcugy wniHeni AGMgO - Al,O, Ta ix 3MiHU
B 06n1acTi O4HOPIAHOIO TBEPAOro po34vMHy (hasu
WwniHeni 3 BUKOPUCTAHHSAM METOLIB PO3PaxyHKy
XiMiYHMX piBHOBAT.

[ns Bu3HaueHHsi AG/MgO 6yno npoBefeHo
EeKCNEepPMMEHTUN LUASXOM BPIBHOB&XEHHS  PigKoi
Migj, WO mMicTnTb rpadit, y Turni MgO 3 atmoce-
poto CO-Ar. Y pe3synbraTi 6y/10 BCTAHOB/IEHO Taky
PiBHOBaXHY peakLito:

Mg (1, B piakiii Cu)+CO, <>MgO ) +C ) (1)

3MiHa BifIbHOI eHeprii piBHAHHA (1), AG!, nos’s-
3aHa 3 KOHCTaHTO piBHOBarn, K; PiBHAHHSM:

AG? = -RTInK, = —RTIn2meo e (5
aMg‘ co
Ae R — yHiBepcasibHa rasosa ctana, hx/Mosb - K;

T — Temnepartypa, K;

Ayigo, Ac, Qyg — AKTUBHOCTI YACTUX PEYOBUH;

Pco — napuianbHuii Tuck CO B aTm.

Ockinbku npouec, Wo ONUCYETLCSA PIBHAHHAM
(1) € reteporeHHum, TO BiANOBIAHO [0 3aKOHO-
MipHOCTEl XiMiYyHOT piBHOBarM npouecis, ae
yyacHVKN nepebyBatoTb Y Pi3HUX arperaTtHux
CTaHax, a came akTMBHOCTI MgO, Ta Byrneyo
[OPIBHIOKTb OAMHWLI, TO PIBHAHHA (2) HabyBae
BUMNALY:

1 1

K, = = ; 3
! aMg'Pco YMg'XMg'Pco

A€ Ymg — KOEWILIEHT aKTUBHOCTI MarHito;

Xmg — MOJIbHA YacTKa MarHito y po3nasi anto-
MiHilO.

3 piBHAHHA (3) BuMNIMBaE, WO 3HA4YeHHA K
MOXHa BW3HAUNTW 3 PIBHOBAXHOI KOHUEHTpauil
Mg y pigkiii migi, Pco 3a1€XHO0 Big, Temnepartypu,
a came:

1
Mg(1)+ EOZ(&) < Mg,

1 4
C(mB_) + 502(2_) © CO(Z_)

HapewrTi, 3MiHa Bi/IbHOI eHeprii yTBOPEeHHS
MgO, AG/MgO BU3HAYAETLCA 3 PIBHAHHSA:

AG? =-116560 — 84,8T, [IK/MOSb. (5)

CTexioMeTpnyHO peakuito hopMyBaHHS OKCK-
[iB MOXHa NpeacTaBnTU PIBHAHHAM:

ALO,,, +MgO,,, <>MgO-ALO, .. (6)

8.

AG M =—-RT _ aM 0-Al,O.
;), go-Al,O4 K2 —RT g—|23, (7)

MgO ~ AAL0,

Je K, — KOHCTaHTa piBHOBaru npoLecy;
8ygon,0,r @a,0, — AKTUBHOCTI YUACHUKIB peaKLii.
AKWO 3a cTaHZapTHWUIA CTaH aKTUBHOCTI LUMi-
Hesi NPUAHATU CTEXIOMETPUYHUIA CKNag LniHen,
MgO - Al,O4, piBHAHHA (7) MOXHa Nepenucatn SK:

o 1
AGf,Mgo-AIZO3 =-RTK, =-RT ——, (8)
aMgO 'aAIzO3

OTxe, ANns BU3HavyeHHs K, 1a AGfMgo,Alzoa Heoo-
XiAHO 3HaTK akTMBHOCTI umctux MgO Ta Al,O,.
[na Bu3HavyeHHsa AGEMQO,A,203 okcman Mgo Ta Al,O4
Yy CTEXiOMETPMUYHOMY BIAHOLLEHHI 3Haxoauaucs
y piBHOBa3i y rpaditoBomMy Turni 3a pikCoBaHOro

cniBBigHOLEHHSA ra3oBoi cymiwi CO : Ar.
[ns peakuji (6), wo nepebyBace y piBHOBa3i, HE06-
XiHO BCTAHOBUTWN YMOBW PiBHOBAru 3 pPiBHAHHAM (1):

Al(1, B pipkiit Cu)+3CO, ) <> ALOy ) +3C o (9)

BiANOBIAHO

3

p,0, " 4c
AG, =-RTInK, = -RTIn—22—_=.
Al " co
OCKifIbK/ aKTUMBHICTb BYINeLt AOPIBHIOE oan-
HULi Yepe3 BUKOPWUCTaHHA rpadiToBOro TUI/IA,

aKTUBHICTb Al,O3 MOXHa BUPa3nUTU SK:

Ap,0, =Ky ‘an Pl =Ky va X3Py (11)

(10)

e ya Ta X, — KoeqilieHT akTUBHOCTI Ta MOJibHA
yacTka a/IloOMiHil0 Yy piakii migi BignosigHo. 3Ha-
YyeHHA AG3 6yNo 3HalAeHOo 3 BUKOPUCTaHHAM Tep-
MOAMHaMIYHMX BE/IUUYUH, & yp — 3MAHO 3 pO6OTOH0
[15]. OTxe, akTmBHICTb Al,O5; Yy CTEXiOMETPUYHIl
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crnonyui MgO - Al,O; MOXHa BU3HAYUTK 3 PIBHO-
BaXXHOro BMICTYy Al y pigkini mig,.

AKTVBHICTb MgO TakoX MOXHa BU3HAYUTU
3 HaCTYMNHOTO PIBHAHHSA Ta 3Ha4YeHHA AG; Y Bigno-
BiLHOCTI PiBHAHHSA (2):

(12)

3peLUToto, BisIbHY eHeprito PiBHAHHSA (6) MOXHa
BU3HAUUTWN 3 PIBHAHHA (8), NiACTaBIAKYN KOXHY
aKTUBHICTb.

Mig yac BMMIpOBaHHA aKTUBHOCTI CK1a0BUX
has wniHeni TBepAniA PO3YMH LWNiHEeNi, K1 Mae
HecTexioMeTpUYHUA cknaf, 3Haxo4uBCS B PIBHO-
Ba3i 3 pigkoro migaro y rpaditoBomy TUMI 3a cTa-
noro cniegigHoweHHs rasie CO : Ar. AKTUBHICTb
MgO Ta Al,O5; y TBEPAOMY PO3UMHI LUMIHEST MOXHA
BM3HAUUTK 3a PiBHAHHAMK (11) Ta (12), a akTuB-
HICTb CTEXIOMETPUYHOI LWNiHeNi y TBepAoMYy po3-
UMHI MOXHa OTpUMAaTK 3 BUKOPUCTAHHSM Takoro
PIBHAHHS:

aygo = K1 * @ugo * Pco-

(13)

[na npoBefeHHS eKCrnepyvMeHTYy Hamu BUKO-
pucTaHa BepTUKasibHa enekTpuyHa nivy 3 Harpi-
BasibHUMU eniemeHTamn LaCrO,. [1ns BU3HaUYeHHs
BiNbHOT eHeprii yTBOpeHHs MgO 5 r niratypu
Cu-0,1 mac.%Mg 6yno 3aBaHTaXeHO B Turesb
MgO 3 umniHapvyHUM rpadiToBUM G/10KOM, Ae
6y/10 npoceepa/ieHo 7 abo 8 o0TBOpPIB 4/18 3a6e3-
neyeHHs NPSAMOro KOHTakTy ra3oBoi cymiwi CO—
Ar 3 MoBepxHel po3nsasneHol migi. s BuMi-
ptoBaHHS BifIbHOT eHeprii yTBOPEHHS LWniHeni Ta
aKTMBHOCTI CKNafoBWUX YacTWH TBEPAOro PO3ynHy
wniHeni 5 r niratypu Cu—(0,005-0,03 mac.%)
Mg—(0,1-1,1 wmac.%)Al 6yno 3aBaHTaXeHo
B rpacitoBuin TUrenb 3i CTEXIOMETPUYHUM ChiB-
BiHOLWEHHAM LWNiHeni y dpopmi Tabnetkn. 3pa-
30K LWniHesi 6yB BUTOTOBAEHNIA LUMISIXOM CriKaHHS
eKBIMO/IAPHOT NopoLwKoBoi cymiwi MgO Ta Al,O,

Avgo.aLo, = K, “8ygo * Qal0,-

npotarom 24 roguH Ha NOBITPI Npy Temneparypi
1873 K. YTBOpPeHHS wniHeni 6yno niarsepmkKeHo
METOAOM PEHTIeHIBCbKOT ANpakLii, eNneKTpoHHO-
30HA0BOr0 MiKpoaHastizatopa 1a MOKpUM XiMiYHUM
aHaslizoMm.

PiBHOBaxkKHWMIA BMICT Al Ta Mg y Migi BU3Havasm
3a [A0MOMOroK iHAYKLINHO-3B’A3aHOI  N1a3MOoBOi
CreKTpocKonii.

Takox Oy/10 NpoBeAeHO Aesiki A0AAaTKOBI eKc-
NepMMeHTU AN TOYHOro BU3HAYEHHA (ha30BUX
Mex casn wniHeni. Ansa uiei metn 6yno BUKO-
puctaHo metog AuduysiriHoi napu. 3pasok Al,O4
UUNIHAPUYHOT  dhopMn  ByB  LWINLHO 3'eAHaHWA
3 nnactuHo MgO. KoxHa KOHTakTHa noBepxHs
6yna nonepegHL0

BignoniposaHa. Lito andoy3iliHy napy BUTPUMY-
Bann npotarom 24 roguH npu 1700, 1800, 1873
Ta 1900 K nig ounwieHMm noTtokom Ar, a noTim
BUTAryBann 3 nedi. Lleli 3arapToBaHuii 3pasok
BCTaHOB/OBa/IN Yy (hOpMYy Ta po3pi3asiv B No3g0-
BXHbOMY Hanpamky. Mpodinb KoHUeHTpauii Mg
Ta Al y 3pasky BM3Ha4yasM 3a [OMNOMOroK Auc-
nepciiHOro cnekTpPocKoniyHoro aHanisy. ToBWmHa
Wwapy wnideni, wo yreopuscsa mixk MgO Ta Al,Os,
ctaHoBuna Big 300 go 500 MKM 3a/1€XKHO Bifg, TEM-
nepatypu.

[nsa po3paxyHkiB BiilbHOT eHeprii peaku,ii (1), (4)
Ta (7) 6yno BMBELEHO PIBHAHHSA 3aU1€XKHOCTI 3MiHN
eHeprii [66ca 3 Temneparypoto.

AG? =552 790 - 220,0T. (14)
AGS,yq0 =669 350 —135,0T. (15)
AGfygom,0, = ~20 790 ~15,7T. (16)

ExkcnepumeHTasibHi pe3ynstatv Woao BiflbHOT
eHeprii Ta KoeqiUiEHTIB aKTMBHOCTI pearyr4mx
peyoBMH HaBeAeHOo y Tabnuui 1.

AkTMBHICTE MgO Ta Al,O;, BUMIpsiHa Yy BCbOMY
Jdianas3oHi cknafiB TBEpPAOro PO34YMHY  LNiHen

Tabnuus 1
EkcnepyMeHTa/IbHi pe3ynbTaTu BifibHOI eHeprii Ta KoeiLieHTiB aKTUBHOCTI
Y pigkiv dasi migi Y dhasi wniHeni AGy,
Ne TK kx/monb
Xai - 10°° XMQ -10° XAI203 a0, amgo aM_goAAI,oq
1 1800 4,5 1,01 47,3 0,032 0,917 0,781 41,68
2 1820 4,8 1,7 48,1 0,257 0,100 0,745 -43,93
3 1840 5,1 2,03 49,4 0,293 0,076 0,592 -55,35
4 1850 7,6 3,55 50,0 0,416 0,091 1,00 -47,52
5 1860 8,4 4,02 54,8 0,682 0,052 0,942 -46,34
6 1865 9,7 5,43 57,3 0,786 0,040 0,832 —44,86
7 1873 9,8 6,67 61,1 0,884 0,023 0,541 -50,86
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B iHTepBani Temneparyp 1800-1873 K, HaBegeHa BcTaHoBMEHO, LLUO:

y Tabnuui 1. AKTUBHICTb LUMiHEeNi BiAHOCHO CTexio- 1) BinbHa eHeprisi yTBOpeHHSt MgO ) BiANOBI-
METPUYHOrO criBBigHOWEHHA MgO - Al,O; y TBep-  [a€ TakMM PIBHAHHAM

OOMY pO34MHi 6yia po3paxoBaHa Ha OCHOBI aKTVB- Mg(1)+1/20, - MgO,

HocTelt MgO Ta AlL,O3 Ta AG4on,0,-

BucCHOBKM. Y pe3ynbrtaTi npoBegeHux [ochi- AG?,Mgo =669 350-135,0T;
[)KeHb BW3HAYEHO BiNlbHI eHeprii YyTBOPEHHS BinbHa eHeprisi ytBopeHHA MgO - Al,O5 3 Al,O,
TBEPAOro PO34YMHY MEeToAO0M pPO3paxyHKy Ximiy- _
HUX piBHOBAr y TemnepaTypHOMy iHTepBani AlOy(ra) +MGO(yy) > MGO - ALLOy
1800-1873 K. AGSMQO‘NZOQ =-20790-15,7T.
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