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Special Issue on Molten Slags and Fluxes
Thermodynamic Properties

Mathematical Expression of Slag-metal Reactions in

Steelmaking Process by Quadratic Formalism Based on

the Regular Solution Model By S. Ban-va et al.

During the past three decades many theoretical treat-
ments have been developed to predict the thermodyna-
mic properties of silicate melts. In this paper, an attempt
has been made to describe the slag-metal reactions in
steelmaking process quantitatively by the relation of
quadratic formalism based on the regular solution mod-
el. The approximate validity of the model was quite
satisfactory to formulate the reactions of the oxygen
distribution, the ferrous-ferric iron equilibrium, the
manganese distribution, the phosphorus distribution and the
hydroxyl capacity. The prediction of activities of compo-
nents in Fe,0-Ca0-Si0, and Fe,0-MnO-SiO, ternaries

are also in good agreement with the measurements.

Estimation of Water Vapor Solubility in Molten Silicates
by Quadratic Formalism Based on the Regular Solution
Model By S. Ban-va et al.
BREBIEZA S 7O, FOF I V- F o8 7 11283
L, Lumsden 25$RE L, E& S VAR I BITH R 5 & -
AYNVERIGCHRLCE A FRIBARES V2L, £
DEEHIZOVWTRE L., KX THRENGRELAEXTS
7'% 'i, NaZO—SiOZ, KgO‘SiOz, LizO'SiOg, CaO‘Si02
% 2 TE;?Q, CaO"SiOQ'AIQOS, CaO-SiOz—MgO, CaO‘Si02_
MnO, KU Ca0-Si0y-Py05 £ 3 HRTHH. AUFZETII,
K#ESFIE HOps DEEET R 5 Fh~NBHTH LIREL, M
A FEEF D% 5805 1% Con= Xuoys/ (Puyo/ PO)V?
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O KELSIER CEEARE (Pa) Ths.
ERAIBERET VICESOT, KEAA L EBAA Y i &
DEOHESERH T AN F—, ay-; TRE L2, BEFFEEOH
B, SEBEF LR FHEEOHENTIEANS, Fasir.
FrN T4 TLEAEFTVOESHRIRIFTHL L
FHERR L7, ®FNICKD Cloy DETEMEIIZ, 1 ZITIERRE
1 DM CR/MESRTRL, &XF 7 %ibl»T, HEHE
FERME & +0.002 DBEAEFMBET L.

Some Advances on the Theoretic Research of Slag

(Review) By J.GuocHaNG et al.

This pasper is a review and a comment regarding slag
models and optical basicity. It was thought to be better
to establish slag model and basicity concept based on
the cell structure of slag.

Prediction of the Thermodynamic Properties and Phase
Diagrams of Silicate Systems-Evaluation of the FeO-
MgO-Si0, System
Molten silicates are ordered solutions whose excess
Gibbs energies cannot be well represented by the usual
polynomial represetation of deviations from ideal solu-
tion behavior. An adaptation of quasichemical theory
has been proposed which is capable of describing the
properties of ordered solutions and of representing the
measured properties of binary silicates over broad
ranges of composition and temperatures. For simple
silicates such as the MgO-FeO-SiO, ternary system in

By P.Wu et al. -

which silica is the only acid component, a combining rule
generally leads to good predictions of the thermodyna-
mic properties of ternary (and probably higher order)
solutions from those of the binaries. In basic solutions,
these prediction are consistent with those of Conformal
Ionic Solution Theory. Our results indicate that our
approach could provide a' potentially powerful tool for
representing and predicting the thermodynamic prop-
erties of multicomponent molten silicates. A complete
critical evaluation of the thermodynamic properties and
phase diagrams of the FeO-Mg0O, FeO-SiO,,
MgO-Si0O, and FeO-MgO-SiO, systems is presented in
which the modified quasichemical model is used for the
liquid phase. Optimized equations for the thermodyna-
mic properties of all phases are obtained which repro-
duce all thermodynamic and phase diagram data to with-
in experimental error limits from 25°C all compositions.
The optimized thermodynamic properties and phase dia-
grams are the best estimates presently available.

Sulphide Capacities of Ca0-Al;053-MgO and CaO-Al,05-Si0,

Slags By M. Hino et al.

2KRFEHBAS VL BHEBOBE SR HET A0
12, 1823-1923K 24T, CaO-Al05, CaO-Al,03-MgO
I M2 Ca0-ALO5-Si0, BRAX T ZDH VT 74 FeF v /8
T4 RBIEL .

Ca0-Al,03, CaO-Al,03-MgO i U°12 CaO-Al,03-Si0, %
AFGITDHNT 74 FeF X057 ¢ ,i, NAI 04 ﬂﬁé@%f‘
25 7O CaO % MgO % 7= Si0, THEBS 5 &, WA+
HIEDNHEREINT:. BohEEL»S, BRETOBET
WIzZg Lg% 0.0lmass% (IRELT, MASF¥RT
DEAKMESB % 1873K THE$ 5 L, CaO fAfIHRK
ICBWT1000 K KEWEABS K,

Effects of CaO, MnO, MgO and ALO; on the Sulfide
Capacities of Nay0-SiO, Slags By K. Kunisava et al.
1500°C 2B WTH R/ R T 7 EHEEICL 5 T Ca0, MnO,
MgO & % v id AlbO3 * & T Nay0-Si0; 22X 7 7V D H L
T7A4F-%x83 51 (Cs) #BEL, NayO Z2A 77D
CsIZRIFTINORT TGO ELRNT. ZORE,
Ca0, MnO, B X MgO & Na,0-SiOy ZA T 7D Cs %
EH Y, ALO3 T hEE TSI b, 7. Cs
KRIFFTIhSORELIEXEOLTFML, Cs 2 kX0
EICRFT I ENTES,
log Cs =4.64 B'— 6.88 (1500°C)
B'= 1(Na2]0) + m(MO)}/1(S8i03) + m’(MO’)} [mole
ratio
m = 0.7 for MO = Ca0, 0.4 for MnO, 0.3 for MgO
m’= 0.5 for MO'= A1203
T 7z, BARRI G EE Ay, 12 K B % 1TV, Nap0-SiO,
RRTTD Cs 8 KA TR I LA TESL
log Cs=27.0 Ay, —21.2 (1500°C)
CORBRIERBME sz CaO RRA T 7D b D &~
3%, ¥72 MnO % &t NayO-Si0, X 5 7 D& d LR %
WMELZWVWI Edbds 7.

The Solubility of Nitrogen in the CaO-CaF,-Al,05 Sys-
tem and its Relationship with Basicity

: By E. MartiNEZ et al.

Nitrogen solubility in its different forms has been de-
termined for the CaO-Cay-Al,0; system at 1773 K.
Carbonate ions solubility has also been determined for
the same temperature. Free incorporated nitride depend
on the slag structure and its interaction with other ca-
tions. It is shown that nitrogen solubility does not de-
pend on the activity of a single component. Flourine ions
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behave in a similar way as the do in the ternary silicate
system Ca0-CaF,-SiO,, liberating both oxygens and
incorporated nitride from the networks. The effect of
addition of silica, titania and barium chloride to the sys-
tem on nitrogen solubility has been determined.

Phosphorus Partition betweén Ca0,,.,-Ba0-Si0,-FeO

Slags and Liquid Iron at 1 873 K By S. Nakamura et al.

Ca0 A5 7 DL LEEENR T 7V I EmE DM O HE
bR TWA, AHFEOHBIZEBMERE CTO CaOp-
BaO-Si0y-Fe Q0 A5 7 ORSIFHHE L AL LTH
A. CaOgpa-Ba0-Si0y-Fe0 %X 7 7 LESHBO N AE
225 YEEOBEKE LTHIZEL, T, K257
AD CaO DEBEMEL. KRAFFZD T+ X T 214
FEF e ST 443 1873K T 1072 5 10200 o #EPH I
otz BIIEMIC BaO i3 CaO L) LOBLY AICHE)
THHIEHbh o7z, FeO BLU FeOy5 DIFEERE%
kb, ANV YT — FOREEEBOTRE L. Febt
/Fe?t o fllE? 5, Ca0,pq-Ba0-Si0y-Fe,0 X J 7vh
T FeOP" 9™ mBRA 4 v B LECHHETHEEDbRS.

Thermodynamic Aspects of NayO and CaF, Containing

Lime-based Slags used for the Desulphurization of Hot-

metal By W. H. VAN NiEekerk el al.

Sulphur distribution ratios have been determined be-
tween carbon-saturated iron and Nay,O-SiO;, Na,0-SiO,
-Ca0 and Na,O-Si0,-CaO-CaF, slags at 1 350°C. The
experiments were performed in graphite crucibles un-
der a carbon monoxide atmosphere. Sulphide capaci-
ties were calculated based on the sulphur distribution
ratios. Additions of NayO increase the sulphide capacity
of silicate as well as lime-based slags significantly
and the Na,O-equivalent of CaO was determined as
0.30. CaO-Nay0O-SiO,-CaF, slags possess high sulphide
capacities as well as low melting points, and can con-
sequently be utilized for hot-metal treatment at rela-
tively low temperatures. However, additions of CaF, de-
crease the sulphide capacity of these slags and conse-
quently only enough CaF, should be used to ensure that
the slags remain liquid during the desulphurization
treatment.

Determination of Activities in Slags Containing Chro-

mium Oxides By Y. Xiao0 et al.

Activities of CrO and CrQ,; were determined in
slags based on the systems of Ca0O-Si0,-CrO,, CaO
-Si0,-MgO-Cr0,, Ca0-Si0,-Al,05-CrO, and CaO-SiO,
-MgO-Al,05-CrO,, with electro-motive force method. Equi-
librium was achieved between Cr-saturated CrAg alloy
and slags. Effects of temperature and and slag composition
on the activities of chromium oxides and the oxidation
state of chromium in the slags were investigated. Chromi-
um oxides activities decreased but the divalent chromi-
um fraction in the slags increased when elevating tem-
perature in the range of 1500-1600°C. The slag bas-
icity has a significant effect, the higher the slag bas-
icity, the higher the activities of chromium oxides, and
the lower the divalent chromium fraction. By partial
substituting MgO for CaO, activities of CrO and CrO; 5
will decrease, but the effect on the oxidation state of
chromium in the slag is not obvious. Increasing Al,O3
content from 0 to 10 mol% results in higher activi-
ties of chromium oxides and lower divalent chromium
fraction. Further increasing of Al,O; content to 20 mol%
does not cause any significant effect. In addition,

activities of chromium oxides and oxidation state of chromi-
um in a FeCr type slag system were examined.

An Equation for Vapor Pressure and its Application to

Molten Salts By T. Iba et al.

WARORNIRH FHEE &, FHO—ANFDEHIIRE L
“f&1F L 7- Lindemann O & # & 3T, BaE0ER
x4 5 Tio &l L /.

p=4.2X10%6%2T " V2exp (— A Hy/NkT)
SZT, pWEERE, o IKREREN, AHy 3EROTV Y
NME—, TRMESRE, NI7ETFal, kikfry~
vEBEERT.

ZoRICEKY, RERNOERELHVT, L OB
WoEEOLY y VE—RFHE L. GHEMERZL10% O
PN CHEEBME L —F L 7-.

Thermodynamics of Phases Separation between Molten
Metal and Slag, Flux and their Process Implications
By A. Yazawa et al.
RS ROMFE - ML EURBRIIESERLONTE
7245, slag-metal, slag-matte 7 & DBEHHRIL 3 TICETL,
2 BN FET — 12 KD SHBRIT SRS, AT
BRBHAROREKR 3 TTCEME # FRGEHRALICHEE, RRL
7oh8, EICRAIME 2 TS S S 3 THEICHTHELE
W B ER O 2 BaMARMMEmSBNS Z &
IZHEBL, ZOHEZTFNVEETHRL . HELR 2 WS
BEASHE L 22 V> Fe0Q-Si0,-CaO ZTH, D FeO (MO)
& xCa0-Si0, DB IZEWEN AL Z & IGE-EE/RE
ORIEDbN, ZNFEBROBLERREOIREL 5. —7,
27BN FeO HFEDVIGEL D05, fEREME L
TWeEMlHo 25 F7iERCRE R 7 7B OMED, %
EDTRNEMICTR-BICEB LIk 5. fiuh, BH
L&Y E PRSP ERE L2 BB EsRTIRELT
Cu-Pb-As, Cu-Pb-Sb, Sn-Fe-Si, Sb-Fe-S#% & ® 3 LR
FROBT, 0L BRI 2O, ERUGEAEE
LEHREFTVAIERFHEALL.

Microanalytical Investigations of Oxidizing Slags with

Special Consideration of Phosphorus-and Sulphur-

containing Phases By E. MaxL et al.

The necessity to minimize the slag volume, to adjust
the phosphorus contents in the steel as low as possible
and to utilize the converter slag, as far as possible, also
for desulphurization requires an efficient slag practice.

This paper presents results of investigations on soli-
dified converter and laboratory slags obtained with the
microanalyzer. The factor responsible for the binding of
phosphorus in converter slags is the formation of dical-
cium silicate, whereas for the binding of sulphur it is
dicalcium ferrite.

In slags from laboratory melts with an SiO,-content
below 1 wt.% phosphorus is a separate calcium phos-
phate phase. The negative effects on metallurgical re-
sults caused by higher contents of MgO and Al;03 in
converter slags are described on the basis of an inter-
pretation of evaluations from large-scale tests. The
sequence of dephosphorization and desulphurization in
the converter process is discussed with the aid of the
tonic theory of slags. ~

Transport Properties and Kinetics

Manganese Reaction Rate in Combined Blowing Conver-
ter with Less Slag By T. Takaoka et al.
L A5 FERIFREEF O Mn 82>\ T, 50 kg /NP
B 250 t SAFICBVTHAEL, Mn ORIEXA =X LD
WORREN L 72, RSP O Mn BUES O F# Mn OB FR
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&%, A Fd [Mn] &, MnO+ C=Mn+ CO @
AYNV/A T FRETORETIIELE, Mo+ 250,=MnO ©
BFEI2y POKETOBILRIGICE > TRE S TA E
bhost. ZOBTEKEEBLKIEO®EE T Mn O RIB®E
ErgkbOIILEEETNVEERLLZ. KETNICLDY,
WKEEFP OMn ZBEIFEERCHEETRE D72, X, E
FUICEDE Mo BHE2BLEHLTFRUTETHS.

The Kinetics of Reduction of MnO in Molten Slag with

Carbon Saturated Liquid Iren By X. Kuancbi et al.

This investigation devotes to the kinetics of the re-
duction of (MnO) with carbon-saturated liquid iron.
The experiment condition involves high content realm of
both (% MnO) and % Mn. It was found that the reduc-
tion is limited by the interfacial reaction. By means of a
X-TV dynamic metallurgical phenomena displaying de-
vice, the slag-iron interface was proved to be the essen-
tial site for evolving the reduction product CO. The
content variation of surface active agent S affects
obviously on the reduction rate. If no carbon is added in
slag, then a hump emerges on the curve of (% FeO) vs.
reaction time. In this case, the apparent reaction order
is 2. If there is a carbon addition in slag, the process is
of apparent first order. Based on the three step model
of reactions in series, the aforementioned phenomena
and regularities were elucidated unitedly.

Effects of Both Flux Compositions and Oxidizing Condi-
tions on the Dephosphorization of High-chromium Hot
Metal by Using CaO-CaF, based Fluxes

By Y. Nakasma et al.

1480 £ 20°C 12BN\ T CaO-CaFy, 275 v 7 A% HWi-
ErULBHOBY AICOWTHE L. EBIZ, 300kg
BREEEHBIELHVT, 7997 2% O,-AriREF AT X
NHEBEBSHDPIIKEADHETITOAZ., EBRERILUT
DHENTH5.

oAz DR#E7 5 » 7 A I: CaO/CaF, lTH
1/1, %7, B#MbS&MF 13 05/(Ca0 + CaFy) b T# 40
Ni/kg THo7:. T HDEMHETIE 6 mass% C-28mass%Cr
DETEIHF L, 70kg/ton D7 T v 2 ZOFRIZL HH# 50%
DY AEN/FONS. T/, UEBEDOZXT 7HD Cr03
BEEL 1~2mass% & EWETH 5 7. 0,/(Ca0 + CaFy)
K% 40N/kg DLECHMEETH, 70 L0 {LiE%DOA
WAKLED AROBEICEFES Leh o7,

/2, V7OLBEHN 1Tmass% LlEicBwTid, BHEs
i Lp ((%P)/(%P)) &, CaO-Cry03 DB IZ &
DEBERT Do DRI DHELTCEHELA Lp &5, FE
HIZRVW—HE &1,

Kinetics Behavior of Dissolution of Sintered Alumina

into Ca0-Si0,~-Al,0; Slags By S. TAIrA et al.

Ca0-Si02-Aly0; R R T FYHR~ADT NV I F DBEFREIEIC
R4 RS, BE, #SRoEE, BX U NaF, CaF, ®
TR IOV CHN, £/, 2970703 FHkk
FADBRERR ELEMOERIZ O VT,

Ca0-Si0;-AlLO3 R A T V¥ HADT b I F O EHEIE 1
EEEHOEMB L RBREOLRICE b2V MLAZZ L X
N, BR7OLAEA5 P OYWEREEELEE ST
¥ 7, BIBEFEE Ca0/Si0, DEDBEINC & b VL,
Ca0/Si0,= 1 4 & 28 L 7-.

Ca0/SiO, #% 0.80~1.25 % X F 72 NaF 8 L O°
CaF, % 15% M$5 2 Li2&Y, T3 FORBEER
2~6 fE# < & 572, Thid, NaF B XU CaF, OFMIC &
NZAT7OENBYS L, MERBESREI ML &I
BET L EHEL .

ETOERBRBZEORBIZA T FH5STH 5B Ca0, SiO, O
BENEZR SN, £/, Ca0/Si0, 71 L E® Ca0-Si0,

-ALO; R AT FHA~NBIELZRE TR,
CaO-6A1,03 L AW DR AHER S LTz,

AT BRI

The Characteristics and the Funection of a Thick Slag
Layer in the Smelting Reduction Process
By H. Katavama et al.

SERAT 7y FEIELBRBILTOR T ZEOIRIL,
BrofhcllEsnhs., £LC, HEESEHEICRITT
BEIFEANLN.

(1)2 37 ZVEDKR

AT VBEOWECL D AT VEBoRENT OFHER R
0.6-1.1t/m® Th - 7:. EBOBERMBTEATIE, X575
RBOFHWEIL 0.8-1.0t/m® L Bbhb X5 7EL XY
VEDREZAIZ 0°CHDHVIEFRAUTTHo2. X575
BTH0BESTOA S NVEOFERLIIVEELHH
BERUEICDIFS., 25 7B LEE 70 BHE% TiX, 2%
HWOBRI A I NVEOBEHEIRR T FlBICKFETS.
L—H—REBOFERIZLB LAY VFED 85-95 HE %L 2
TVBEPLERELTVS,

AT VRBOPDRMOGAIE, T v rREBREMNE
F— V- EOHAGLEICL > TROLNT.
(2)R 7 7B ORREREFFEE R TTE

2T TRBHDAZNVFEDREINEZ B & 2 RBEROEKT,
BRTAVREBEORNASKI S, 27 V7EXHEINTA L,
HBRABIUORERTAMNFRALTS., a—-220fbbhI
ARVEAVWONRD E, A NEBO CEBEFETTA. 0D
BRiX, A57BHNORMEX I NVEOFHIZEL > THMA
X (VAR

25 VBHNORMEA Y VBEOFHFRABTLI &I
LoT, 2XRBEXROME, EXRICOIRE, &2 FEAE
OHFI, BIUATNVEO CREORELFRFRICHES &
LEw) FEEIRE N,

Transport Phenomena of Oxygen through Molten
Ca0-Si0, System Cntaining Zinc and/or Nickel Oxides
By M. Sasagk et al.

NiO-Ca0O-SiO, &, Zn0O-Ca0-8SiO, %, NiO-Zn0O-CaO
-Si0, RBEMBILDPOBEOHEELEF L > THE
BN ERBLESE CHE L. lIERE I, 1450, 1500,
1550°C & L 7-.

BE S N7 BRFE OB, 1-5X10" %mol Ogrem™!+s™!
Thol:. ZOMBIFLAEHIHIE & h7-BE(LEk-Ca0-Si0; %
ERLA—F—THo7. NiO #EHTHERTIE, NIOE
FEFXETRIETKREVIICBEBEERIKE 720
F, Zn0 ¥ EHTHRZTIE, 20 mol%ZnO LT DA IZIE
ZnO EHEFREINEREVIZEBERERIXRE S,
20mol% ZnO LLEDBEIZIE ZnO SHENFKEZ ITRIEK
EWIIEBEERH AR/ NS ST

BEBLEOBRMBEYREDOBRESTLKFEL S,
NiO i3 p BRI EE, ZnO it n RIS TH D & HHEE
=¥ (A

Heat Transfer between Mold and Strand through Mold
Flux Film in Continuous Casting of Steel
By A. YamaucH el al.
WMOBEHEHRNIIB T 55 ERS 2 HEIICT S
O, EBRZELANRIVOERSITLV, E— I K3y =i
FENE & N PATHIB ORESIEI e WE L 7. SR/ -0
FR F—T7 4 VABOFREERIKILE, T— NV F)Xy ¥ —
DBCERLEEWITHET LAER, E— NV P8y 5y—H
EHOBZHAEICIE, 20-50 um DZT7—F v v FITHLE T HH7
WEEARBD 5N/, BRORMREH /Y F— ORS
BECRBE, T7-=Fv v 72% %0 FMHBAEKIAH
KITBHILEHERLL., TASRERD 20% 12H 75 RET
BinEE, N y-ofFRbickhlEESRE L, B&
PE—=IWEFENRY T —DOBRIEEREI VY- OKE
SURFEL, 2 = b A F oMK X D (REBLE
PRES NS Z EFRLE.
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Physical Chemistry

The Influence of Structure on the Physico-chemical

Properties of Slags By K. C. MiLLs et al.

The current knowledge of the structures of silicate
slags is summarised and the relationships between mea-
sures of the depolymerisation of the melt and various
physical properties are examined. It is shown that the
optical basicity when corrected for the cations required
to charge-balance any AlO7 ™ tetrahedra present, pro-
vides a reasonable measure of the depolymerisation of
the melt and has the advantage over the (NBO/T) ratio
that it compensates for cation effects. It is shown that
the depolymerisation of the melt is the primary factor
affecting most physical properties the cations having
only a secondary effect. The relationships between struc-
ture and the viscosity, electrical and thermal conductiv-
ity, diffusion coefficient, density, thermal expansion co-
efficient, thermodynamic and optical properties of melts
are discussed. k

Surface Tensions and Densities of Molten Al;0;, Tiy03,

V505 and Nb,Oy By N. Ikemiva el al.

Bl AlLO;, Tip0s, Vo0s, NbOs DEREES & HE %
BEREEFECE - THERCRE L. Bfl AlLO; &
Tiz03 22V Tid Ar + 10%Hy; ZESACHE TV, AR
V205 & NbyOs 22 W CRZEFFHACHEZT - 7. @
HAHETOER Al,Os 0EWED EFERZFRLZNR, 606
+6mNm ! & 3.06 £0.03X103kgm™ 3 TH Y, Ti05 IC
DWVTIEL 584 £ 5mNm ™! & 3.91 £0.03 X 10°kgm ™ ° T
5.

Bl V.05 ORERN ORERIKIEHLTMICEDHELE &
D, 0.0111mNm 'K™' TH 1, —HiEH NbyOs 2T
BEOEEZ LD, —0.0595mNm 'K ! THhHr. ozt
ILVARE V205 1B WC, HEEEIRE DM - Tl
WEND I ERRET 5. B V.05 OBEORERE
FEFIAS V., ThooBRrERARIEDBLU T 1L
WRME OB LR ORI E & B LIRET L 7.

Observation on the Role of Interfacial Phenomena in

Materials Processing By B. S. TEerrY et al.

Examples of the role interfacial phenomena can play
in materials processing are highlighted in the descrip-
tion of a number of recent research studies conducted at
Imperial College. Interfacial phenomena play critical
roles in increasing or retarding the rates of .chemical
reaction and in promoting or hindering wetting and dis-
persion of phases in each other.

The reduction of ilmenite to iron and titanium carbide
or titanium oxycarbide has been studied with the ulti-
mate aim of achieving separation of the titanium and its
subsequent conversion to pigment grade titanium diox-
ide. The need to achieve good separation of iron from
other reaction products is then a prime concern. The
effects of reducing conditions on the wetting of titanium
carbides and oxycarbides by iron alloys has therefore
been studied. It seems that associative adsorption of
titanium and carbon may be responsible for the
observed effects of dissolved titanium and carbon on the
wetting of TiC by liquid iron alloys.

As a result of this work a further project has been
generated involving the identification of conditions for
achieving good dispersions of refractory carbides in-
cluding titanium carbide in iron alloys. The major
motivation behind this work was the desire to develop a

cheap casting based process for the production of iron
based metal matrix composites capable of producing
near net shape products. As a result of this work a
novel rapid testing technique for the assessment of the
wettability and compatibility of potential filler materials
with liquid metal matrices has been developed. The
technique employs levitation and quenching of liquid
metal drops containing added filler materials to permit
assessment of alloy composition, filler coatings and
temperature on matrix/filler interactions. The levitation
technique has been further utilised in a study of the
conditions required for dispersion or non dispersion of
second phase particles in liquid superalloys. In this case
the cleanliness of the superalloys achieved during re-
cycling procedures is determined by the ease with which
inclusions can be removed. Some observations with ter-
nary oxides also indicate the importance of the associa-
tive adsorption phenomenon.

The importance of interfacial considerations has also
been highlighted by our studies on the production of
aluminium-titanium-boron grain refining master alloys
from fluoride fluxes. Entrapment of the products can
result from emulsification occurring during the reduc-
tion reactions. A detailed study of this phenomenon has
been conducted using a modified sessile drop technique.
The results obtained indicate the critical role that in-
terfacial tension plays in determining the ease of metal-
flux separations and in determining whether products
are dispersed in the metal or slag.

The kinetics of metal-salt reactions were also found
to be of importance. Fast transfer of Ti and B to the
metal results in the build up to TiAls. TiB, or AlB,; at
the interface. These compounds when present at the in-
terface can be wet by the flux and result in emulsion
formation. Inhibition of emulsification can be achieved
by the presence of surface active elements such as mag-
nesium and calcium.

The role of interfacial phenomena in influencing the
kinetics of the reduction of slags has been studied in an
investigation of the kinetics of alkali metal oxide re-
lease from silicate melts. The kinetics of K,O and Na,O
release during heating in graphite crucibles has been
studied from binary alkali oxide-silicon dioxide melts
and from a wide range of Ca0O-Al,03-Si0; slags. The
contribution of the wetting of the graphite by the slag
towards influencing reaction kinetics represents a not-
able feature of the study.

Viscoelastic Properties of Molten ZnCl,-MCl (M : Na,
K) Binary Systems By T. Yamamura et al.
ARl ZnCly-NaCl 8 X U ZnCly-KCly, He 455 o #hn 2
BrHOMCTAIEXHME LT, BLAE R EAHERE
EH» 5 970K OBEHPE T, 0~50 mol%MCl o4k i FH (-
BoT7YaT7 vy¥alEBRLYIT- 7. B IFEOWIAR O Bl
E b 5~55MHz OEREH TIT- 2. BiRE S X KR
BTIE, ZoCl, FTHEZBEORME & & ICEBHIZR
VB, —F, PEEECIIEEOEME & b ICF Iz
MEICRABMICEALTES, Ch3FTHEOTEMEL TS
L RRIET S,
FHODHES T B -BNEGH TR L. SRR
A MCl DFEME & AWM T A N T o7, h
i MCl @ FEMIC & D ZnCl, D#E S HHILT 5 2 &
CEET B EEZ .

Infrared Emission Spectra of a Thin Film of Molten

— N650 —



IS1J International I ECEBIE

IS8y 77— EK4F 1285

Alkali-metal Nitrates By M. MaEpA et al.
BRLT V) BEBIEEE O RNE ST G R 1T 5 72,
BEL LThy PH—Fh v TUVEH, FEFICHELE
BCHELZARZ MV EBALIENTEL., HEOERK
FHZ2AETL lum UTOERCTLLENS S Z LM
Bol., 22TV HIVEBOAF VEFICEB AR PV
DT7 FHEBELL.

Structural Analysis of Na,0-B;0; Melts by Pulsed
Neutron Total Scattering Method and Molecular Dyna-
mies Simulation By Y. Kita et al.
EHMICLEERIIOES MU Y AR OEEICET S
B LEREES 010, # B0s BAIC 2V T oL
DHEIZT|FEE, 10 mol % NapO- B X T 30 mol % Na,O-B203
BifEd 1073K 12 BT 5 250 AR EFRIFEIE % 1T- 7-.
“B203 B & UF 30 mol % Nap,0-B,03 Bl k22> TiZ, 1073K
KBTS FEINFEE LT 72,
 NaOiEEn®mE & i, B-O M@ %%+ RDF(n)D
F1E—213 r OREVHAERNHRBICIEA Y, BEFO
B o0 RFoORMIEIE 3.0 »5 3.5 ~3mL, B-O #iK
OELER L. ZORMBOENIZ, Nay0-By0; 75 2
DA L FREIC NapO 1 FFOFEMIZE ) 3 AFD BOs #
EHAL 2 2T 4 TR O BO, HEHAL 2 BIZRILT 5 L RGE
LT, BT AL TES, CoRMEKIEE A TFEN
FIE,ILEOREE I —BL 1.

Redox Equilibria in Al,0;-Ca0-Fe0,-Si0; and Al,O3-

Ca0-Fe0,-MgO-Si0, Systems By S. JanansHaHi el al.

Measuremens of the Fe® ™ /Fe? ™ ratio in Al,03-CaO
-Fe0,-Si0, and Al,03-Ca0O-FeO,-MgO-Si0, slags in
equilibrium with Ar-CO-CO, gas mixtures have been
made in the temperature range of 1400 to 1500°C
and oxygen potentials between 3 X 1079 and 107> atm.
The results from these experiments indicate that in
Al,05;-Ca0-FeO,-SiO, slags with 0-10 wt% MgO, the
ratio of activity coefficients of ferrous oxide to that of
ferric oxide decreases sharply as the total iron oxide
content increases from about 0.8 to 3 wt% . However,
at total iron contents of greater than 6 wt% the ratio
of the activity coefficients of iron oxides becomes vir-
tually independent of the iron content of the slag.

Limitations in the Metallurgical Application of Optical

Basicity By T. Nakamura et al.

BEEE, TORRVEROLRESIILDOLT, &8
Tty Y FILBOWTEHERTHA. LALENL, &8
%gblﬁb‘fﬂﬁﬁwﬂb:mﬁﬁﬂ'% = E IR OBEA IR EL

L%.

ZORLTHE, EERHGA 5 yOBEEEOME L L Y 2 —
T o721k, W OHOBRILMEEL ST T V) R
WO ZAERT 7 2D RFEHELE 2 RFETHREICL -
THE LR T RET 5. BEERY 5 20 _MHERTE
TOOKRFREEEAES N, TRk, ZHEBO XS
B MR TR AT £ (R Y, LTS
ErERBBIBHATASVWICIIRRE S B L 2EET
NREZLERLTNS,

Applicability of Molecular Dynamics to Analyses of Re-

fining Slags By T. MaTsumiva et al.
1873°K @ CaO-Si0, MO 53 FES1ZMBHT % CaO iBE
40~60% DFEPFTIT-72. BIHE SN 2 KRS MEE, K
BEZEAA 2BV 0~4BboY ) a2 14 Y OFHEE
G0 CaO BEIZ X AEILO—HMERNIZ D W TIE, Hhohf
FEOERERLIBES LTS, $7-, 44 0O8EES
D2FDFEHE I 2 b—Ta Bt 0BRY 7oy b
LMo x5 8 L7 Ca, Si, O 1+ > OinaEug,
Z OAIHE, MBAKGF O H o, EflfEE K —F L.
CaFo # ML 7-BKIC DWW O HFEHNFEL 32—V 3
VLTRSS, HWEFRERT e Vi FiT A4 v OfFE
RERTELE, ToTREVWEE R

Effect of Reflected Wave from the Wall of a Vessel and
End Effect of the Plate in the Oscillating-plate Method
By T. Ipa et al.
ARFFE G, ARUE-BMA T 7L, ILVREREEEER I
BWTEVWHE CRHEI TR 2 REY A FEERHIC X 2 MR
EEEBYTH7-0, LIRS WIRBFHERHO
g, RIS, FESEENC K AREEICRIETARELLD
FEEORBEB X URBFODELOEEII>WT, FLL
TEBHLRBRET21To72. BONLERIIKOEN THA.
(1)ABBEAEPoIRB R ORBERE, HEIFBVIE
ERATAHY, EELEFHOBITh R TL I LICE -
T, IBEFEBOHEREEEZBO TN LT H I EHT
&%, (2)RBIH L RBBFHRBL OB IRBFICL ST
EL2ED1EEL)SRITNE, BEORIEMEICKITT
AEBEHELLORFEORBIEH CTCESL. (3 )MED
WM RITTIREF OREOLET b bLE S DEEIL,
RENE AEWITE, $4-RBBRAEOESBWIIERE V.
(O ERD2oDEB(RFEORZBLREOZE)*EE
L, wREDAMEEHC X AHEENN Lt WIET AL ENSS.

Physical Model of Slag Foaming By Y. Ocawa et al.
I— W FEFNVEBRBILULDITERBROERYHICR S
T7+—3I 7 OYREFVERBELE. AST- A5 LG
m2»6BETHREOTHE, AORESTE, 27 7 REH
EBUARBOREFGZEIE L. COEFMICLY,
ARSI+ — IV VOL&BRICBILIXERFLWHEILT
BHIENTE, A7 A NVREICBITARIAFEL, R
BOFNENENOBHNLZHECIIEINITIRESNS S
LR TE L., ERASEDLRTVDL AT VOREARS
RRELNICL, A7 2 NVRERDD, [RBEFEL
XEBHLIELTRATIIDELLBSIEELRIFT I LD
o,

Critical Cooling Rates to Form Glasses for Silicate Melts
By E. Asavama et al.
HIARED /-0 DEFREHEE IR 7 7 OFRICHKL
BRLEHE LD A7 T OHEFRTH S R0(R = Li, Na,
K)-SiO; &K * R'O(R’=Ca, Sr, Ba)-SiO, 2D HERG
HIEPE * Hot-thermocouple &% & 5 DI FFEIC L D HIE L 72,
VTR DRIZB T b T HERE LA KIS
A L. BRGHLEE OFENMEIX Uhlmann B X VK
HOSOXEFAV-5tEE L KE—-F L. BRSHEE 2
RET HEERTFIE7 V) HERIER TREHGHECH
n7 Ib;: VI EEBRERCRBHEBSE @B o
¥—T 7.
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