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Synopsis:

Activities of FeO in the ternary system MgO-SiO,~FeQ are measured by means of the levitation method
in an induction furnace.

Activities of MgO in the binary system MgO-8iO, are calculated from the activities of FeO in this
ternary system MgO-SiO,-FeO.

Theoretical expressions derived for molecular size distributions in multichain polymers (polymer theory)
are applied to this binary system Mg-O-SiO,, and the theoretical curve from the polymer theory fits the
calculated values of activities of MgQO in the system MgO-SiO, when the equilibrium constant of the poly-
mer theory (Kj,) is 0.01.

Application of the polymer theory to the ternary system MgO-SiO,~FeO seems to be possible with
several assumptions.
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Fig.81. Derivation of molecular size” distribution
for polymers derived from the Si-O.
Ppa is the probability that any group
selected at random from the uncommitted
groups will be an Si-O group.

ORETBHEE Paa ET5HE Fig | 0T LKy
) HfEA X DA A& GEIE Py OBTEDES.
Fiobb SO oA AL HE (V) WRR TR
ns.

3x)!
xz%}cl—l—)!x*i(PAA)x~l'(l—PAA)2x+1

T (2) RSO EEREY Kn £ T5E Ky 12
(HRTTEENS.

SiO! - + 8104~ =S8iO8~ + 02 «veveereeerienenn. (2)
K. — N2 - Noz- _ 3PAA(1——PAA)5NOZ’
R (1—=Pya)s (1—Noz-)
3PAAN02’

~ (1—Paa) (1—Noe-)

Z T Nox- V3BEEEA A 438, Ny, Ny, Ny 3%
e SiOf-, 8i,0%.-Si;0875" D4 4 L HFREED
7.

MO DiEER Guo £ T5L(4)RTEDLYES.

@ro= N2+ - Noz-=No2- (. "Nmz-=1) oo (4)

Wiz Si0, »E 43E (Ngio,) %kD D & (5) &AM
Bohns.

v Y HEA AL HHD SIO,

M2+ LR D O~ + v 1) B4 *
» 50 02- L Si0,

:N1+2N2+3N3+---+xNx
No2-+3N; + 5N, + -+ (2x+ 1) N,

_ XxN,

"~ No:-+ 3 (2x+1)N,
S xN:/ I N,

= (= Now) TISaNJFN, (5)
(.0 EN:+No:-=1)

Ngig,=

SxN, (Si—O)Hfro¥k _
IN, v oneA Aok "
4 (Si-0-) HArO®BEE N, (Si-0°-Si) @ 0° o
e (0°) LT5E, BEOBHIRN (1) TH 5.
(e O~ #ZfR<)
Ppp=(0°)/3N

LY 5.

e (O°) =3NPpp e rremeeenimencnencien e (6)
F 7

N 1

xn_N— (O°) = l_3PAA ........................(7)
(IKE(T)EA» DL SiIO, DEAMGENRZ LS.

Ve _ 1/(1-3Psp)

$10:= 1 /(1 —No2-) +2/(1 —3Paa)

1/ (0—=3Pp4)

1/ (1—@umo) +2/(1—3P44)
Paa % Ky, CTERPT L (9) XE720 (10) Xnsskx

1
_ 3K, (1—-awmo)

Nsio, = 1 3@yo+ Knl—aMoKu
+
l_aMO | — 3K11(1'—aM0)
3‘ZMO‘l‘ Ku_a.-JLOKu
1 1 3
—2+ - ~ (10
Nsio, 1 —-ayo I—aymo(1—3/Kyy) (10)

(NRDDVIRU0)K A5 Si0, DIRE & MO DiF
#wEHRREODTWHRIE, FHEER Kn 2 RWiET &8 T
&5, O Ky OEREDOWEE Paa HkED, £
HES o DERDPFETED.

3. = B

MgO-FeO-8i0, # &2 7 ViK% & &Eek & 2R
CEBEF R CREAR S, BRIEE Fe LEICH
525 5 A RD FeO OERRIE X To7.

3.1 AEBLLUHR

&E#E BISC #HTH DV, BBELIOTH120.05
%, BEElx 0.097% TH5.

FeO 13488k & Fe,;0O3 (Anachemia Chen.) 5 533
B

Si0, ¢ MgO X4 OiLEOBEERIC LTHI V7.
BRI A S HBRELTCT v r— 4 —hiRELTH S
Si0, (Mallinchrodt) & MgO (BDH chemicals) #if
GLTEA APTHRE L, 900°C izffg>7-45chT 4 hr
REFLTHAR L.

Ar (Canada Liquid Air Co.) & He (Airco) #H &
X 880°C o Ti fFrha B LRI L TH W

— 13 —



178 & L 0

%62 & (1976) B2 2

3.2 REBIURRAZE

EBEEEDTCEHEMREESERIT Distin 592
CTHs RPORYNITRROTLLTh27 T4
B 0.2 4 L FOEEORZHIT, T ZIZSi0,-
MgO fekhth s Fe,O3 2FELTESAL, 7—/3—-D
DV EBEA Py R~ TRESLIVWTHEBE Lz, R
HlomEEI3H 1.5, 257Kk 0.07gCH 5.

EaRod & & < FAW LU A m AR R IR S
&, BEEFEOHRSE Ar,He HADWURPE XD &
REXDTHEDIRE CET LA, FIERER 5
minfi{RE; L7212, £BAGIIEEAFA PTHREL,
AT TRGEKPIEE LTI FT 50, FilE Mo
MUZME LTHERER L. ZoX 5k LTELHED
R 5 T DML LSRRG hOBERE S, ERELT
FeO o EHIEDT — 4 — & L.

BBz Fe, Al, Pb OFtACHIE Li-eEEE
TIT 2. MERERSERS P TTRVy, KRR
H 2213 1 900+:20°C il T & D 7.

“BA T V-£EEOREEIRD bR cH, Sminll
ERS 7 EEBEBRBFRTRETS L, &BPORR
FIRENS —FELLdENPLRTY, EBEOFEEZR
E L7
3.3 FeO DEEHEH

FeO oifGEiI£ESk & ¥ & 5 non-stoichiometric
D ‘FeO’ ZAFUEL LCTHRMH L.

are0’ (A7 7B D FeO DFERE)=0wt%)/
(O°wt%)

z e,

Owt% : 25 7' k5 & Fiiicd n FeO hoBEFRIRE

SiO,

MgO

Mote fraction of FeO —=
Fig. 2. Isoactivity lines of FeO at 1 900°C in the
MgO-Si0,-FeO system.
o : measured points

(wt%)

O°wit% : ‘FeO’ LEffich 5 Fe PORBBIRE (wt
%)

S oI O°wt% RADICREhS & L.
6329

T (°K)
AT FeO' DIEE QFeO % Breo LF0T-

1. R B B R

Fig. 2 it FeO-Si0,-MgO 3 TRz kiF 5 FeO D
FEERNESE2TT. ki MgO BEOEWES &R
BOD - HE|ET &2 7.

5. & =

5-1 MgO-Si0, 2 7TR(MD MgO DFERETE L Poly-
mer theory OEHTEH (K.))

I L7z FeO-8i0,-MgO 3 tHRicE1F 5 FeO DiE
56 MgO-Si0, 2 5%D MgO 0iE&#stE+5
7o, WU DIEIETE RO MgO-FeO 255%D
MgO OFIREKD FeO OERBHE L. Wiz
HUEIEE, HEEZ#>T MgO-8i0, 2t%D MgO
DIEEZ KD, X LTZDEE-REMBLYEE T5
X5 FER (Kn) DEZELE.

F4 MgO-FeO 255%D FeO DiEEIT DARKEND
DOFEL X Dkdle. ThbbEB2ILREM U BRIL
WM2LFRED, a5l OFRE, ®RERCENT, K
o | OFEEFEONEIIRS 2 DE VRO 2FELER
BEMSH D LEE L. 20X 3 LTk FeO o

log10 (O °wt%) = +2.734 e (12)

1.0
0.9

Activity (Ono,Oua)

o 1 1 1 i i 1 L L 1
0 010203040506 070809 10
Mole fractim of FeO (W)

Fig. 3. Activities of FeO and MgO for the sys-
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culated values by the Darken’s method?,
the line of @ygo is calculated values from
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Table 1. Comparison ok K,; for various binary systems SiO,-Mo.
Oxide CaQ® MgO* PbO MnO® FeO® CaOQ¥® i NiOQ¥
BE(°C) 1 600 1 900 1 000 1 600 1 300 1 600 1 900 1 450 1 700
K 0.0016 | 0.01 | 0.19 0.25 0.70 1.0 1.35 2.6 46
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Fig. 6. Ion fractions of SiO0{-, Si,0f-, Si;0},-,
Si,0}3- and Si,,03} - plotted against mole
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