th

Al,05-Si0, HNA DI BT BERILANDBREMF0-Si0, 25 712 & 2 LB * 1L D B5 491

© 1987 1SIJ

Al;03-Si0; R LA BB 1 B KILA~ O
FeO-Si0, % 5 7712 & % EAL G % £F 5 1255

Ri
[LIBEUTHUSITHTHTHSITHT

Rl Ik BRI Tk fRHEE I
BEE Bun* - YR 9A*

Infiltration of Molten FeO-SiO, Slag into Pores in Al,05 Bricks

with the Slagging Reaction

Yoshimoto WANIBE, Seiji YOKOYAMA, Takashi ITOH,
Toshiharu FUJISAWA and Hiroshi SAKAO

Synopsis:

This study reveals the quantitative analysis on the infiltration of molten slag into pores in bricks with the
slagging reactions. The experiment was carried out with an FeO-SiO, slag on practically used
Al,03-Si0, bricks at 1 523 and 1 573 K, then semi-theoretical formulations were introduced for the inter-
pretation in a connected pores system. A satisfactory explanation was presented to the experimental
observations on the slagging infiltration of the molten slag in the industrial bricks through the characteriza-
tion of the pores system and the correlative evaluations of immersion force, slagging reactivity and wetting
behavior. The unified interpretaion then suggests the possibility for the anticipative estimation of the phe-

nomenon out of the material natures concerned.
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Table 1 IZ/RTHRATFANAVEFHTHY, ZhiDH
5X5X65 mm (FE €13 95 mm) DMUMD HL,
FO—IERAEEDOEMICT VIS A Y PTRHEELT
HIEHREE LA, A5 73ENRBHOHEHEBIZHH L
FeO 70 wt% -Si0, 30 wt% DM EIZ % % X 5 12 Fe,
Fey,03, SiOy OZMMEKATELE AL, +HRA LEN
L2bD% Fig. 1 IIIRTXIXTNVNITVERHARATOE
RPN OBIHE TE AL 2T HW AR L, FF
EimE 1523K, 1573K WA FHT%. AP 3FELEH X
D 0.5mms™ ! OFEETHEAL, BRE LECTFHEE
DI E AT FICHTERERES 2%, Mo LK
B EI L A2,

Chemical composition, permeability of nitrogen K, apparent porosity P,, area base mean hydraulic radius by the mer-

cury penetration R, and mass base specific surfaces by the Kr adsorption and the mercury penetration, S,; and S, respective-

ly, of the bricks used.

Sample Chemical composition*1/wt % K*2/ P, *3/ Rym*4/ Saxz/ Smxa/
Al;03 Si0, Fe03 10 Hm % fm m’kg ! m’kg !

a 61-62 32-35 1.0-1.2 1.43 15.5 0.533 82.4 122
b 62-64 *5 7.71 21.8 1.15 58.4 74.5
c 92-93 5.5-6.5 0.1-0.2 1.17 12.6 0.509 46.0 84.4
d 91 *5 2.37 13.9 1.22 28.6 36.7
e 66 31 3.09 18.6 0.457 110 162
f 71 25 2.12 16.6 0.708 48.4 84.8
g 87 11 0.556 15.8 0.448 73.5 113
h 95 *5 6.84 57.6%2 — 191 —
*1 : Catalogue *2 ; Reference 8 *3 : Reference 6 *4 : Reference 7 *5 : Balance
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Schematic diagram of the experimental appa-

Photo. 1. Determination of the infiltration height (sample a) at
1573 K for 60s.
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Fig. 2. Typical examples of the time-dependent infiltra-
tion heights.
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Fig. 3. Regression curves of the time-dependent infiltra-
tion heights in the bricks.

Table 2. Regression parameters, tortuosity, and para-
meters relating to the reactivity and the initial infiltration
rate, B and &, respecively, of the bricks.

Regression parameter Tortuosity _
Sample 3
Temp./K H,/10 %m G/10% T A/10 ¢
a 1523 3.69 1.44 1.64 4.41 73.8
1573 1.61 0.926 . 1.72 19.6
b 1523 3.25 1.23 1.57 7.7 27 .4
1573 2.28 1.12 . 4.86 1373
c 1523 1.10 0.473 1.94 1.05 22.5
1573 1.10 0.476 . 0.973  20.7
d 1523 0.98 0.286 2.40 2.81 19.1
1573 1.81 0.935 . 4.80 18.4
e 1523 1.02 1.22 1.05 0.602 2.87
1573 1.08 0.386 : 0.578 9.29
f 1523 2.27 1.64 2.20 4.01 27.6
1573 2.12 1.21 - 3.41 29.7
g 1523 5.55 3.50 1.51 3.79 55.7
1573 7.17 2.77 . 4.51 108
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Fig. 5. Correlation between the contact angle and the
dynamical equilibrium immersion force.
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Fig. 10. Anticipative estimation of the time-dependent
infiltration height.
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