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Synopsis:

Experiments were carried out using thermally equilibrating and quenching method on the solubility
of CaS in the molten CaO-Al,0,-CaS slags for the fundamental reference to the shape control of inclusions
in steel.  On the basis of the results, the activity diagram for this ternary system was determined by ther-

modynamic considerations.

The equilibrium relationships were also estimated among the solute elements

in molten steel in accordance with the slag compositions.

1. #

FA VA TRMOKEFEE OB LTS E Xh
% Ca i X 2 BALHARNEY O BHERE#IL, FTE,
O DRBERT, 52RBELLTEELS 2D 5
A% & OREBER) LRI O\ TR AR A AT < 7 4
7\,

Ca IBRBCHT 2 LIRKE, MEELBERMINEL,
MRBRLARTC MR G X D B I h T LE S o L xphd
T2, B2 UD Al B ETHE@BERBET 5 LELD
5. Lo TAERT % M Ed, CaO-AlLO,-CaS 3
WaRERDBEDEEL RS, & OAERWIEE 5L
DREIDFHEI R A ERIVCEERET 5 & 212, BED
HIERM TIRED CTHREETH b, v L AHBIEMHEE %
HEHELT, TRTAF— 2 2AEC I OTHET L H
EERFRATAHNEEENECEBbhS. $7, HiE
HHOFUG 2 5 5 2T, FOERHOMHE AR OB
REMDH LLELDTEETHS. CaO-ALO, %H
AT o CaS DM A PIE L &I <o
BB, MIEERCIEIN ) OERNE D 5 h

o

5.
PLED X5 feBlein bAPFRC BTk, Ca Hinc
X5 RUSEBRAE X 0% OB A B H T 5 7o,
Ca0-AlL,04-CaS 3 Ay i kit % W M DI 7o & 0%
@ CaS OBMEY 24N »HOCTHREL, hbeT
AR k1T %5 Fe-Al-Ca-S-O RO EARIGRIZ S
TETF TGt e 470 7.

2. CaO-ALO; RBER S JhAAD
CaS DRWEE

2.1 £ B

EHEE 7-AlLOs (KA LIS DAL 0.01% LLTF)
ZMBALT a B Lizb Dk, HikRAKD CaCO, %
FrEMBICE AL, 1570K, 48h © Ar BRESIC KT
DEEREATVFR LIcH Lo A - 703 5 — b 2R
L, ZHIEHRAFED CaSO,-2H,0 # ik, KEET
LCfgic CaS #PFrEREmML, sk THoEnRe
LCHEBZRB L. 2Rk 5 CaS ok, K40
T 2Bk, TORES L OELORIMROLEREOFET, B

BHETEZMEILTALNTWS. (BRSPS BRI HEE
1 (1966), p. 479 Ch#ED)

Nagoya 464)

BN 59 F 4 A SHEBALCTRE B 59 €7 9 AEH (Received July 9, 1984)
HEBRFTH¥HE T (Faculty of Engineering, Nagoya University, Furo-cho Chikusa-ku

*OAEBRERER (B BA#MY% () (Graduate School, Nagoya University, Now Nippon

Kokan K. K.)

B OAEEBRERFER (B E®M% T% (%)) (Graduate School, Nagoya University, Now Sumikei

Copper Industries, Ltd.)

— 65 —



840 g & M

s 71 4 (1985) # 7 8

Th
PtRh5%-PtR

Water =— = ——Water
Silicone rubber gasket

— 1 Alumina tube )
F Molybdenum wire

passed through
/ alumina tube

,/

Alumina ring

<—Specimens in
platinum capsules

L]

Molybdenum
N wire
LaCrOj3 heater

I I

Silicone rubber gasket

-—Water
<«——Shutter

Argon
~—- Argon

“Gilicone oil

Fig. 1. Schematic illustration of experimental
apparatus.
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Fig. 2. Compositions of the specimens tested;
Each quarter part of circles indicates the crys-
tal phase identified at the highest temperature
by X-ray diffraction analysis.
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Fig. 5. Activity diagram for CaO-AlLO; system
at 1823 K. (O: Extrapolated from the data of
Ca0-Al,0;-CaSg,;. system by CAMERON et al.
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Fig. 6. Activity coefficient of CaS relative to
solid in CaO-Al,O;-CaS system at 1873K.
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Table 1. Free energy change for the dissolution
of calcium into molten iron.
4G° (J/mol)
Investigators —_— Temp. (K)
Ca()=Ca Ca(g)=Ca

SPONSELLER and FLINN32) 54 000 — 1 880
KOBAYASHI et al.22) 18 600* 25 700 1 823
OzAWA et al.2® 409 000* 428 000 1 953
KUsaAkxAwA and MaTsui2e) 119 700%* 131 200 1873
SUZUEI et al.2? —12 600 — 1873
GUSTAFSSON28) 197 000 —_ 1873

* Calculated by using Ca(l)=Ca(g) : 4G°=152 930—87,78T 1%

BECFIAE L.
CaO(s) =Ca+0O : 4G°=646040—146.20 T

42 BBADOERADERETHR S 7 EROBFK

CaO-ALO, Rt s 1823K 12\ CFHT 55
B Ca, Al K LUOBEOFEROMMFALY Fig. 9 10w
AR HE, ALO; OEE DA, CAg (CaO-
6A1,0;), CA, (CaO-2A1,05) K0t CA OHIRAMEE
LTHETEH, CA, R CA;, cBLTEEC L
Tavror B2WOEHER LT, ZhoEABILH DL
BEB= 3 ¥ —1Ti23 & A EEN L, KT CAg
& CA, OB —ADOEBR TR LTH L. KLy, Al
DIFEBI R Ca OFEENIEE /NI Eibnd.
¥hfED Ca Fhnc kv, Fig. 5 TLHAKRE R D,
WD ALO; DIFENZBIC X TT % o,
BE L H AR g TE S,

Fig. 10 xB$FORMA O iEE & 5+ 5 CaO-
AlLOs-CaS R~ 5 VR OB R A 73, i, 1823
KZEWTIBEDIFR Go % 3x10-% L —Fr L
AOFEBERTHS.

Thi Fig. 9, Fig. 10 oBfROBEH H1->TiL,
BItR T 2 HELERGRBOF T, [, f&, fShbU
S DEERRBEE T EILBEIRTE LT, 2
THEEBTRTIRE ED. Ll AL O, S moun it
BIEROMEITHC/HEL, ThBIIEE -2V T
KLICBECIUNCE L VWD ELTIL 922 2 it
Vo el Ca v, BECHE S OMEERAMN
IR THY, TORY Tk, Fig. 10 wxh
, BEbo Ca OFESEBRECHEERR I LR
(B 10ppm) & HARTHRVEVGESTY, s OfER
ok CaS i+ sz b L n.

G, Ca HRINC X % RSHA R & Bgkeh D &4y D
BELOVHEBERAYEET b IOTUL, Xbic Ca

{aﬂﬁa(5)=°955
dcao(s) =0.036

Liquid Oxide

A0 492135 x 107
Qcao(s)=1

10° 107 10°®

Fig. 9. Solute activities in molten iron equilibrat-
ed with CaO-AL,O; oxides at 1823 K.
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Fig. 10. Solute activities in molten iron equili-
brated with molten CaO-Al,0;-CaS slags at
1823 K.
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