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Effect of Oxygen on the Wettability of Solid Oxide with Molten Iron

Kazumi OciNo, Kiyoshi NoGI, and Yukio KOsSHIDA

Synopsis:

By using the sessilc drop method, the wettability of solid oxide (sintered alumina and saphire) with
molten iron was measured at 1 600°C in atmosphere which had various oxygen potentials. The solidi-
fied metal-oxide interface was observed with optical microscope and EPMA.

The main results are as follows;

(1) The surface tension and contact angle of molten iron on alumina decrease with increasing of

oxygen content in the metal.

(2) The work of adhesion increascs with increase of oxygen content.
(3) Iron diffuses into the grain-boundary of sintered alumina.
{Received Feb. 27, 1973)
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Table 1. Impurities in pure iron (%). R ] .
P P o) ERFEMEI LT LBNETHS. BEORIZEIT Pt/Pt
c Si Mn p S Cu | Ni 13%Rh BB A AV TE 2V, 2 -FHEAFOBE
0001 | 0°003 | 0-002 | 0-001 | 0-001 | 0-006 | 0-001  ZVERKRSK : Ho/H,O %Wz KK : Ar-O, 2 &
THUNV I =7 OBRRKBROREN»SFEICLD
Cr Ti \% Al Co N sk .
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Table 2. Composition and physical property of alumina.
Composition Physical property
Plate - . Surface
AlOy (%) SiO; (%) Fe, 05 (%) Porosity (%) | oughness (p)
Sintered alumina 98-8~-99-2 0:3~0-4 0-05~0-1 000 15
Saphire 99-99 up 0.00 0-00
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Fig. 1. Apparatus for measurement.
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Fig. 2. Metal dropping apparatus.

ZVIETNT o ATEBREZREE L, HERECRET
% 20~30 min FIICFREDEESEE 27 Ho/H,0 %
LWL Ar/O, HREZBREEENICH LIAD 5. JIEIRE
CEES, X FovimE FEEZERBILMR L 5 X
SKBHL, TOMBT 2~3min i L1, Bk
LR LIl T+ 5. 20 & X OMOKk T B
ErB¥EL L X (Takumer 105 mm) 2IEFF L7-h 4

— 11 —



1382

B L MW & 59 4 (197%) w0

Surfoce tension (dyne/cm)

2 000

at 1600°C

3~ |

a |

| 500 Q;‘A\A_A
x

IOOO\

—; 8 .
\J [S]
T J
4
8|
500
i
Q 10 20 30
Time (min)
—e— R, =1x10" otm —x— R,=1x10"_atm
--0---  =32x10 otm —v—  =35x1G" atm
—e— = |‘SXIO": otm —o—  =85x10° atm
--o-~  =38x10" atm —a— =1x10" otm
—a—  =2x10 otm
Fig. 3. Change in surface tension of molten iron
with time.
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Fig. 4. Change in contact angle of molten iron on

Al,O; plate with time.
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Fig. 5. Effect of oxygen on the surface tension of
molten iron at 1600°C.
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Fig. 6. Effect of oxygen in molten iron on the

contact angle of molten iron on Al,OZ
plate at 1600°C.
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Fig. 7. Metal drop on the solid plate.
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Fig. 8. Effect of oxygen on the interfacial energy
at 1600°C.

Table 3. The surface energy of alumina reported by other investigators and calculated

values by authors at 1600°C.

Investigator Ref. No Su?ii(é?cf;lze)rgy Calculate((iervga/l:r(;,lzl))y authors
W. D. KINGERY 5 690 at m. p. . 831
W. D. KINGERY 6 905 at 1600°C 905
S. K. RHEE 7 892—0-12T 666
U. K. Sokorov 8 700 at m. p. 812
J. J- RASMUSSEN 9 638+£100 at m. p. 743+ 100 -
Von WARTENBERG 10 577 at m. p. 677 -
BARTLETT 11 551 at m. p. | | 648
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Fig. 11. Scanning profile of Fe-sintered alumina
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