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Equilibrium between Molten Iron and ALQO,-SiO, Oxides

Toshiharu FUJISAWA, Masamichi SUzZUKL, Yoshimoto WANIBE and Hiroshi SAKAO

Synopsis :

Experimental study and thermodynamic consideration studies have been conducted on the equilibrium
relationships in Fe-Al-Si~O system. The quantitative relations between the compositions of molten iron
alloys and the oxide phases were determined experimentally. The equilibrium constants for the deoxidation
by silicon and aluminum and for the formation of mullite (3A1,04-2S10,) from its constituent oxides were

determined.

1. #

Wh ORI RNTEDL, BEREATOMES @ & b o
U, SAERERIC X S S ONKRECIED TS E A B
D, BRENCIIBEBCERNT S AN ES EE b
DEIEHEELZBRD. DL 5 N EYDOEB LR
i, ZERINCIMF OBBEITT R O L BECKEL,
B SE D PHRIRC X > THEIh 5.

H—DILRC X 2 BB STl 2 h £ T4 0
MR H D, FIRHEEEEED? LEBIh T 523,
HA B O FHEEC O\ L EFETE 5 8E 14 .

AT, KB EEFE Al-Si 44k X 5 BEREs
REL, Al, Si 2ELeHy: & ARB Y E DR OF
BRAGRE B OMIC L, BT OO RIT ENEL
7% Si R IO Al o BUMBIER o EAFREFRIC O\ T,
RIEE S B L.

2. = B

BEo Al-SI @ X 3BT T, ARSI
Fix Fe,0-Al,0,-Si0, # 3 B R¥ic s, KB
RTREHFD Al 310 Si OEENEGOT, Tk
AT O Fe,O BEXEHE L C, EUHNC AlOs
Si0, & LTHEHIHS & Lied 5. ALO,-SIO, FDFE
BRBROFZRERY -1 i, PREtAmELTAS
4 b (Mullite, 3A1,0,-2810,) 235 b, A7ed &bk
PO REREHE (1823~1873K) T i1x ¢ E M &
UCHET S, ZORDABTE Cit, ThEmRtyHEE

il

Al O05-3A1,04- 2810, % (LA#E ALO, #F1%) & SiO,-
3A1,0;-25i0, (LL#E SiO, #AFLR) @ 2 RFNC/H1F Tl
Ex{TO7.

ALO; BIFIRDER TIL, K DEOHRCSEH X
NBT 37 503 —FEINE—AFEER LT SRR
DI I % SO, @ X BB O HYur X1 5 7
D, ROFEXFRAT AL Lic. IEEBLLTT
A FBOREE R, MBI L ) 3R & % B
L, UG TEBRH2REECAhCEE He v oy, b
TREET D, ZOHEE, F a0 OBR(LEF IE D
KRTOBHITH 52, M FEERCRRELEL, Rp
ETOREXC X 5P Lo Tha BB 5. §iE
DRI O MFBAR OB X v, FrBBTs
LT, FORESMOBEC X O TRER IO,

SiO, MIRIRDOERTIE, EROFKE 3 oiF—FEan
Bi—REER BT o X ot
2-1 ALO; 88MRICHIFZAE

2.1.1 %7 y

RIGHF i, FE DA Fe-C ROIBEH © HEr
FRALICLDEH S, T TCREED L -bDligs
AEFRLCARTHY, oCflidict sy » 5. Fix
Mo EEHFC, PID FROBEHEC X b E8% +
2K PR, FodiE4H80H & L < Mo PIiiR% A
HZER XD 100mm % +3K LA ffiEcx
5. FEE (ALO;>99.5%, WE 35mm, £x 800
mm) ORERIL Ar-5%H, BE 7 2% I DL,
COEARC—WE LD 74 3 rBR#SE (ALO>99.5

WAl 57 9 AAKBEMAXICTRE WM 60 426 5 6 §ZH (Received June 6, 1985)
* AHBAR¥ETLEE T (Faculty of Engineering, Nagoya University, Furo-cho Chikusa-ku

Nagoya 464)

OAWBREREERE (B ERXLBIE () (Graduate School, Nagoya University, Now Sumitomo

Metal Industries, Ltd.)

— 46 —



gk & ALO,-SIO, REELY O F & 219

%, P 6mm, A 10mm, £ X 300 mm) % KRG
ELTHATS. AROBLLE STcdEH Ar R G
HRCHL, EHE—HOBRTIRIEEADK 670K
o EERE Cu X A L.

2-1-2 BBER
w4k (C, Mn, Cu, Si, $<0.004%, P<0.003%)
# 500g 7 FBHFE (9% ALO;) i Ah, FEH
Ar G cEAEHEME (15kW, 400kHz) ww X b
BT 5. REAH 873K gy, Ar-H, (1:1) &
G AZHRBTH Th Braiiv, FrEED Si (99.99
%) BIO Al (99.9%) ZHML, I Hic | BpiEEeE
F5. ok, NE S5mm OFES T REYR LT
WMLALGTS. ZoRM % PHELKH 130mm RIy)
ML, =F A7z — LTl TEBITHL .

2-1-3 EBJE

¥ 20g ORBERT LI FRIBECAN, O
HRFED ALO; & SiO, I hFRLIcaT4 P 0.5
g HDOESL. Fl—MOBMRTCLABOTHRCE 251
FAER BV RIGEROFHS EEHR, B Ar
HABAXBEVEL THAEBER LR, Ar ZHLGH
DIIERECFANAREAL, RIGxfTHEs. —HMOB
R, HIiENOK 670K oiRERic Cu #iiEA
L, BEOTF s 7 72—k L. MIERME FREIK
INEERFEA~NRD L, He © = o b AT EBHNTE
BT5.

ko Si, Al X XUCODERIIE, ThTFThROH
B Lot

(1) Si: @b REEDER (JIS G 1212)

(2) Al: FFBREXEDE JIS G 1245 5 IUOHR
}‘%13))

(3) O: 7AraviBEBEENEE (7/—n<F
v 7 “O7) '
CNOLDOFEC X B 00E © BBldk 12, +0.04% Si,
+4ppm Al, +4ppm O Chof-.

2-2 SiO, fARNRICHIFRAE

AESDOEF (PFE 35mm, HX 60mm) 2{HEHL,
A5 4+ ORFEFEERIET 700, TIHOLS A + &
(479 ALO,, 499 SiO, /4% 8mm, £ X 60mm) %
B OFEECEEICEE L.

BRRGH 300 g % = DB DB ODAERIGENIC A
hn. BEE Ar TERNLYER LUK, SREFEMSC
XML, PIERERD. BENKE LK, FTE
Bo Si 2L, £ 10min HTEED Al 2 X HiC
W5, RIGKTH, Y ARER BT kS
T%. ABCRAB2AREFLZFEAL, RIchoRE

700 2 4 6 8
I | |
4 Ll L 7S L
2 o |
—2 e
z ) 1873 K
11 sofY A4S
ol= . O @ : Al
g N Oom: O
L0 N
— AN
) N0 —
c | 7 T @
X5
200——~=—0
—
"% 20 %

Holding time ( ks)

Fig. 1. Variation of iron alloy compositions with
holding time at 1873K wunder alumina-mullite
double-saturation.
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Table 1. Summarized equilibrium data in the
reaction of liquid iron with Al,0;-3A1,0;-2Si0,
system.

No. %o Si ppm Al ppm O Temp. (K)
1 1.97 21 17 1873
2 2.29 32 14 1873
3 3.29 36 12 1873
4 3. 86 33 16 1873
5 1.73 18 16 1848
6 1.97 25 13 1848
7 2.85 24 14 1848
8 3.81 46 10 1848
9 3. 86 32 13 1848

10 1. 89 23 12 1823

11 2.03 18 16 1823

12 2. 80 22 10 1823

13 2.82 19 10 1823

Table 2. Summarized equilibrium data in the
reaction of liquid iron with Si0O,-3A1,0,-2
SiO, system.

No. % Si ppm Al ppm O Temp. (K)
14 3.89 10 20 1848
15 3.95 10 20 1848
16 4. 40 13 17 1848
17 4. 56 12 J 14 1823
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Fig. 2. Determinations of Kg; and %! values from
the data of MaToBa et al., by using eq. (4).
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Fig. 3. Effect of silicon content on the activity
coefficient of oxygen in molten iron.
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