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Iron Alloy and CaO-AlQO; Slag
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Synopsis:

An improved method for measurement of interfacial tension between liquid iron alloy and liquid slag
has been developed. The method is based on simultaneous determination both surface tension of liquid
iron alloy ¢ g, which is measured by use of large drop method, and contact angle of liquid slag droplet on
the liquid iron alloy. The interfacial tension ‘g%’ between CaO-Al,O;slag and liquid iron alloy was de—
termined at 1 570°C by the method within 0-5 second after contacting the two liquids. Results obtained
are as follows: (1) Oxygen dissolved in liquid iron brings about drastic decrement of ¢ 4%, while both car—
bon and chromium in liquid iron lowers slightly o n5- (2) Both decrement of ¢,5 and that of g g by addi-
tion of one of the elements mentioned above into liquid iron are nearly equal to one another, and also both
decrement of gy and that of surface tension of CaO-Al;0,-SiO, slag o5, by addition of SiO, component -
into the slag are nearly equal to one another.
induced by independent contributions both of ¢,5 and a5, respectively, while interaction between the slag
and the iron alloy may play a minor role in the interfacial tension character. (4) Work of adhesion W,.
between the slag and the iron alloy within 0-5 second after contacting the two liquids keeps constant value
even when only one of the two liquids makes change in composition.

(Received Mar. 9, 1972)

(3) Main cause of the interfacial tension character will be . °
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Fig. 2. Sketch of sessile drop of liquid iron alloy
showing elements of measurements.
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Fig. 3. Sketch of experimental apparatus.
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1: Slag droplet. 2: Liquid iron alloy. 3: Al,Oj; dish.
4: Carbon cylipder. 5: Furnace tube. 6: Dish support.
Photo. 1. Slag droplet on the iron alloy surface
without a cabon plate behind the drop-
let in the furnace tube.

Liquid iron alloy.

1 : Slag droplet. 2: 3: Carbon plate.

4: Carbon cylinder. 5:
Photo. 2. Slag droplet on the iron alloy surface
with a carbon plate 3 behind the droplet
in the furnace tube. The slag droplet
in Photo.l appears to be separate from
the iron surface, while the slag droplet

in this photograph does not.

Furnace tube.
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Fig. 4. Variation of surface tension of liquid
pure iron with time after melting.
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Fig. 5. Variations of gmg, 6ms and (¢mg— 0ms)
with oxygen content of liduid iron.
gmg:Surface tension of liquid iron.
Oms:Interfacial tension between liquid
iron and CaO-Al,O;, slag within 0'5 second
after contacting the two liquids.
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omg:Surface tension of liquid iron alloy.
oms:Interfacial tension between liquid
iron alloy and CaO-Al,O, slag within 0-5
second after contacting the two liquids.
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Gmg:Surface tension of liquid iron alloy.

omse:Interfacial tension between liquid
iron alloy and CaO-Al,O, slag within 0-5
second after contacting the two liquids.
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Fig. 10. Illustrating the equation(3). The ruled
area of (a), (b) and (c) represents surface
tension of liquid iron alloy, omg, surface
tension of liquid slag, o, and interfacial
tension, between the alloy and the slag,
Oms respectively.
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SS7: Dividing surface. p and p’: Pressure normal and tangential
to any thin film of liquid parallel to the surface or the
interface respectively. z: The space coordinate measured
normal to the surface or the interface.

Fig. 11. Illustrating the equation (3). The ruled
area of (a), (b) and (c) represents surface
tension of liquid iron alloy, 6., surface
tension of liquid slag, dsg, and interfacial
tension between the alloy and the slag,
oms respectively.
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a'b'c'd' (Fig. 11) iz oWClX, FOFEEMBIZ DOV,
HfE a'b'c'd’ (Fig. 10) X E o HFDT BN 5.

NEHRMS BT hE, RECFETR FMOES P
W, BRISEE L R T SEEOEMEZIT VTR, B
ik E&RD RS EL D HEE, EiEMEAE&No
BYMERD P BELL, 25 SAlORSBEL SEE
13, EITAZ SRAIOBBERT P BELTHEEXDS
ha.

A5 T OEMGKEErLOFHO LT IORELL
T, [ELE W, 4225 S0BRSGkaLER~DO
HHED LT TORE L UTHSERE S B8A v Sh, Th
FhRRTEEXNS.

Wy=0sg+ 6mg— 0ms T L - D)
S=0mg— sg—

FERBERIY, 05 Z—FRX L72HE, (0mg— 0ms)

vk, BREEEOMBRITEESET, BE—Eicikhsb. L

o3 T, Wa, 8§ b —FIL/D. omg Z—FEIL LT,
27 FREEZILS B EBFERT, (0sg—oms) X
—EIED, Wa E—FR%5. LizA0TEMERD
25 7 — RS E ST B VT, HHOSb—FDh
DR EBIL TR TH R T FOIBFESEEEL» LS D
LT XLz &brd.

4. %5 =

KiFEEZBVWCHERSEAEOETENEZHET 3 LF
R ARk &4 EHE LRBEL SR T FEOEA 2 HIE
LT, RERNERDZFEZHEL, BRgSELB
fi2 7 s HOERERE (0-5sec BIN) OREERNDEIE
Aot FOER,

(1) CaO0-ALO; X5 ZizxtL, BEhOEERE, K
%, 70 LAOPERF, BEIE LI RERNE
oD,

(2) ()oKE, BER KE 70L080K00
TEROBEHA~OTINC X 5 RERFOBAEIEGNE, Bk
DOEMEI OB ENETITIEFEL V.

(3) WBEHRSEZ—FEiC LS, Ca0-ALO;, =5
D Si0, FAOEINC X 5 REEIDORAEIEL,
A5 7 OEMEIRIIOBMAEETITFEEL V.

(4) FElETHLND XS LEMESORERID
oL D X 5k, LS oTHBREeS 23
FHEHEORERIIOFEESEZMNZ ST TELC/DDTH
b, REATOHEERC X FS5OEEIIEF T/,EW
rEZLND.

(3) A5 VOUBRMEGKAEEPLOHHOLLTIOR
L LTOMNBEESE W, 1T, BEfEZORT 7 -TEREk
ES&Mz B VTR, R0 S, —FOLOMBKREE L
THEL L.
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