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Wetting Behavior of Molten FeO-SiO, Slag to Al,03-SiO, Refractories

Seiji YOKOYAMA, Yoshimoto WANIBE and Hiroshi SAKAO

Synopsis:

For the quantitative analysis on the infiltration of molten slag into pores in refractories, the wettability
of an Fe0-Si0, slag was studied for Al,03-SiO, bricks and dense refractory plates by the sessile drop
method in consideration of surface roughness on the samples. The results have been phenomenologically
discussed together with those previously obtained in refractory capillaries. The conclusions are;

(1) The contact angle is dependent on the ratio of the slag drop height to the width. As this ratio became
smaller, the contact angle observed approached the value calculated on the presumption of the slag drop

shape being a part of a sphere.

(2) The time-dependency of the contact angles is intermediate on the refractory bricks between the typic-
al ones on both the dense alumina and mullite refractories. The behavior is correlative to the quantitative
fractions of the minerals which the bricks are composed of.
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Table 1. Chemical composition, apparent porosity P, and

true density D, of the bricks and the dense refractory
plates used.

Samol Chemical composition*1/wt% Property*?2
ample Al;03  SiO;  Fe03 | P./% D,;/10° kgm ™3
Brick
a 61-62 32-35 1.0-1.2 | 15.5 3.01
b 62-63 *3 21.8 3.19
c 92-93  5.5-6.5 0.1-0.2| 12.6 3.76
d 91 *3 13.9 3.70
e 66 31 18.6 3.14
f 71 25 16.6 3.15
g 87 11 15.8 3.56
Dense refractory
plate, capillary
Alumina 99.5 0.1 0.0 3.9%1
Mullite 55 41 0.0 2.6%1

%1 : Catalogue *2: Reference 5 %3 : Balance

HAF 59 4E 10 A ARRBEARICTRE W 61 £ 28 4 HZH (Received Feb. 4, 1986)
* ZEBRFEAFRE 3 BEEHFISEKY) (Graduate School, Nagoya University, Now Toyohashi University of

Technology)

*2 ZHBRFILFE TiE (Faculty of Engineering, Nagoya University, Furo-cho Chikusa-ku Nagoya 464)
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Fig. 1. Schematic diagram of the experimental apparatus.
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Fig. 2. Harsh and moderate roughness curves for brick b

(a) and brick g (b).

Table 2. Roughness factors; R, : the center-line mean roughness ; R, : the maximum height ; R, : the ten-point mean

roughness and ¢ : the standard deviation.

Sample ) Refractory brick Dens? refractory pl?te

a b b c d e f g Alumina Mullite

Ri/pm  mean o | 30 17 07 10 20 eh o 0.05 0:07
menc| § % B w W owow |4, A,
Ri/pm  mean o | 3f it T2 1 % 5 % B 13 0.9
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a;time t=—0.5s b;#=0.0s ¢;t=1.0s

d;+=10.0s e;t=18.0s f;i=25.0s

Photo. 1. Behavior of the molten slag drop on the refractory brick.
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Fig. 3. Time dependency of the mean contact angle on the
bricks ; the solid and broken lines indicate the in-and de-
creases in the drop width, respectively.

Table2 12 F L O T/RT.
3.2 WABMEDRS JEOERET(L

NAB LD F 7 OHAEHOZRELO %
Photo. 1 {Z7R$. FRERRIE, R T 7 AsmAk Lk
MR sni-REEEREL L2, el 2 2wl
3w CHEBLTIT2TWA LY, FREEMICIEEK

0.5 DIREDVDH 5.

it KINAD a~g 2B A AT FiEoHEmMA 6, ¥

T T T T T T

A—D-—-A

A N

/_9\\_\ - -
® N AMKQ: L:-A——g-—\—e::bx\ o
A/A//gé* O/_g;\’ =0 e 1
o s A
2" o® N4 -
>® iy
20 ®  Refractory brick
Alumina
10 aAc ad Acg -
High Alumina
oawobeweaf T

Width w /mm

1 1 1 1 1

20 40 60
Time t /s

o rt—rp-o

Fig. 4. Time dependency of the slag drop width on the
bricks.
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Fig. 5. Time dependency of the slag drop height on the
bricks.
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Fig. 6. Time dependencies of the mean contact angle, the
drop width and height on the dense refractory plate.
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Fig. 9. Relation between the mean contact angle and the
ratio of the drop height A to the width w on the bricks ;
the solid line is calculated on the assumption of the drop
shape being a part of a sphere.
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