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On the Density and Viscosity of Molten FeO-SiO, System. By Katsuro IkEDA, Akira
TAMURA, Yutaka SHiraisHI and Tunezd SAITS.

The measurements of density and viscosity of molten FeO-SiO, system were carried out by means
of the Archimedean method and the rotational cylinder method, respectively. The experiments were
made under Ar atmosphere using an iron crucible, bob and rotator to avoid a change in composition of
the smaple. In the density measurements, the concentration range covered 10 to 35 wt 9 silica contents
and the temperature range 1300 to 1400°C. In the viscosity measurements, it covered 0 to 38 wt 9
silica contents and 1250 to 1450°C.

The experimental results are summarized as follows:

1. The density of the melts decreases with increasing of silica contents of the m=lt, e.g., at 1400°C
the density decreases monotonically from 4.55 g/cm?® for FeO melt (single bob me=asurement) to 3.58 g/cm?
for FeO-35 wt 9% SiO, melt.

2. The excess molar volume of these melts is negative.

3. The experimental error of the density measurements is estimated to bz below 0.5 9, absolute.

4. The change of viscosity with temperature follows the Arrhenius equation. However, it
seems that a small deviation from the Arrhenius equation occurrs near to the fayalite composition.

5. There are sharp maximum values at the fayalite composition in the curves of viscosity and
activation energy vs. composition.

6. The experimental error of the viscosity measurements is estimated to bz 499 to -89% as a
maximum.

7. The behavior of viscosity observed in the vicinity of the fayalite composition may be attributed
to the formation of 2FeO-SiO, clusters in the melt. Therefore, by assuming the applicability of the
Einstein equation, the mean size of such clusters was estimated using thermodynamic data.

(Rceived June 25, 1973)
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4-3 Fayalite #EOEEORE

IR L X 512, FeO-SiO, R DFEE L Fayalite #BOAE TR ARMEL R LCV5. ¥k
DEMAL= 2 A FITDOVTHEE 13 RICR T X 51, Fayalite #RICHIG L CBAMELXTL, Fio
BHEALEEIFIRCT LI ICRECARBAL TS, ZhboRFEHCHEET S
BTG LT, @A Fayalite (2Fe0-Si0p) D27 5 A X —NEEL T DD TH D EE L
HBRTWAY, 2T, BMEPRCHEETS 2Fe0:Si0, 7 S A% —DKE INEHREA AV ORE
SLEHERLTCESICKREV LIRE L, Einstein D=2 v FEKRICHTARL2HEAL, 75 A%~
DREIXHEELTHD. NEISAZ—DRVEEOHELL, GEIRO DI SAX—%E
DEEDOWEBORESLY 1 L35 &, Einstein DR IT 6) R TEHLINS.

NMy=1+a® + f P2 (5)

2T Bk 7 AX-DIRERFT, a=2~2.5 f=6.25~7.35 DEX LD, BRRD7 5
AR—TIX a=2.5 =7 LLTL\,

VWE, B 14 KD X 5T Fayalite BHHE OME O~ 7 2 BE LS iR RKEL, &
DHFRD Mo KR THIDEEZXD., Tivbb, HEOC - 27137 922~ DFETHHRICL 5T
HTLHLDTHAHEEXD L, 1250°C & 1450°C DEECR T, (B) RI VB 3EOKEL S
5.

—7Ji, n 8D Fayalite ZF X DKDH2Z 5 AKX —HKRD (6) RICHE - CHEELC\ 5 T 5.

(FeeSiOy) s S 21 Fe?t + 1 Si044- (6)

17) A. Einstein: Anal. Phys., 34 (1911), 591.
18) E. McLaughlin & A.R. Ubbelohde: Trans. Faraday Soc., 56 (1960), 988.
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(1 — @) mol i Fe?+ & SiOff~ CHEEL TV 22 LIC
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(FesSi0Oy) 5 --vvvveee ® mol b
Fe2+ ......... (1 — d)) ” '
SiOf e 1—9) » 1250°C
L7chi o T (6) ROPEHEBILEATREFD & ~
e -—9)P"[n(1—-9)]" \ E
K= 45[3% (1__¢) +¢](3n—1) (7, §l.0v—
(7) RKCE3IBOREXHAV-D &, Kisseee, Kusoc
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K 4H 1 1
ke AL Ly T
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&R, (6) ROREHNEATHIE, (7), ©) LD . T T,
n HRDBZ ENTEAH. 20 . 30 40
Turkdogan'® I X % & Fayalite D4R BEH=F L F 510z \(mOM))‘
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Vet A4S, =—3.4%0.5e u. 2O LR EICEKE L/
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w K O | a o @
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#4xE n ¢ 4H OFER
n | 9 10 ‘ 11 12 ‘ 13 I 14
K,/K, | L | 160 ] 143 | 127 | n15 | 08
4H (keal/mol) | 19.6 5.8 | 120 | 81 | a7 2.6

WD rl$h L, (8) XD AH 3RS 1l1kcal/mol L REOND. FA4E L (7) KD n %35 2
~2 L LTESERORELR, 8) R dH ##HE LD THY, kb Fayalite D7 5
AZ—3FHE L LT 11~128 D 2Fe,0-Si0y T FMOLEH LD EE XL NS,

IOBEDI FAX— 13 20~BABEORTFIALLDEELLN, 1, SO OAF Xk
3T BA BEOEBLZL DL E21ONREMD, 75 A%—1% SiOf O 2~3 fEDEER Y $Oh
DEBbID. —F, 6) RMVRILTHHITILYZ 5 A X —ERS TR LTRSS RE T
Wl bicwp, YOBEONTFREEOCBE TR T LD, TORFITHLNL TRV, Lichs

19) T. Turkdogan: Trans. AIME., 224 (1962), 294.
20) E.G. King: J. Am. Cer. Soc., 74 (1952), 4486.
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1.
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3.
4.
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AREBEREOHEEZEIL £0.5% LLFTTH 5.
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5.

FiE 3 X O OB L= % 4 & LK & DBIFRIL 2FeO-SiO, #LAGE 67 THIMR 7ok % 7R
ER

6. AHEWNEDOWERZEIKK +9~—8% TH%.
7.

2FeO-Si0, MR THETHMME DO — 7 HEAPICHFLET 5 Fayalite 7 5 A%~ 1L 5% D
£# %, Einstein ORXZ/RE L, BNFMFEAH T2 S A - DRI IHEE L.



