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Fig. 1 Application ratio of material for Lower Vessel sidewall brick.
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Fig. 2 Effect of heat loss due to difference in Lower Vessel lining.
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Table 1 Chemical composition of fused magnesia

Fused magnesia A B C
MgO 97.7 94.3 82.7
_ B Al203 0.2 1.6 11.4
Chemical corrlposmon Fe.Os 0.4 08 07
/ mass%
CaO 0.8 1.3 1.7
SiO2 0.6 1.3 1.8

Table 2 Raw material composition of samples

Sample number T1 T2 T3 T4
Fused magnesia A / mass% 98 97 95 93
Flake graphite / mass% 2 3 5 7
Antioxidant / mass% 3 3 3 3
Table 3 Raw material composition of samples
Sample number T1 T5 T6 T7
A 98 50 48

Fused magnesia / mass% B 48 48
C 50 50

Flake graphite / mass% 2 2 2 2
Antioxidant / mass% 3 3 3 3
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Fig. 3 SEM and EPMA of each raw material.
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Table 4 Thermal conductivity of each sample
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Fig. 4 Thermal conductivity of each sample.

Temperature / °C T T2 T3 T4
25 8 15 16 25

500 7 9 11 16

1000 5 7 8 11

Table 5 Properties of each sample

Sample T1 T5 T6 T7
Apparent porosity / % 9.4 10.3 10.9 12.3
Bulk density / g-cm 3.16 3.11 3.07 3.01
Cold crushing strength / MPa 50 60 67 71
MgO 92.9 91.6 87.9 84.2
C 2.3 2.5 2.6 2.6
Chemical Composition Al203 0.1 1.0 3.6 6.9
/ mass% Fe20s3 0.4 0.6 0.5 0.7
CaO 1.0 1.0 1.3 1.4
SiO2 0.4 0.8 1.0 1.4
Sample
Cut face
Temp: 1700 °C
Time:5h
Slag;
C/S=2.0
FeO:10 %
Erosion index o0 110 - | . 269 . - 1683

Fig. 5 Rotary drum test resulits.

175



FHEEM RS~ 7 — KR NAD
00
X @0 =T
2 & ~a-T5
= +—Ta
c T —T7
©
o &0
o)
o 50
©
ER
=)
S =m0
€
S 20
(/2]
©
w10
0

Och 1ch Zeh

a

ch 4 ch Ech

Fig. 6 Thermal spalling test results.
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Fig. 7 Oxidation test results.
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Fig. 8 Microstructure after rotary drum test.
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Fig. 9 System CaO-Al,O,, Al,0,-SiO, and CaO-SiO,.
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Fig. 10 Comp and EPMA of after rotary drum test.
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Fig. 11

Table 6 Chemical composition of Fused magnesia

Ath

System Ca0-Al,0;-SiO, plotting EDX analysis values.
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Fused magnesia D E
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. 3 Al203 19.4 6.9
Chemical corr;posmon Fe,0s3 0.8 0.7
[/ mass%
CaO 2.3 1.2
SiO2 2.5 1.2
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