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ABSTRACT

Thermite reaction products of Mg(Q and Al were added to MpO-C refractory o mmprove the properties
of corresion against the attack of slagoxidation and mechameal spalling, Corrosion rate of MgO-C-MgALD,
spinel refractory at the ratio of 3.3 (CaO/Si0.) slag was smaller than that of Mg(O-C and MgQO-C-Al refractory.
The excellent corrosion resistance af the MgQ-C-MgAlLQ, spnel refractory aganst the slag attack was appeared
by Al and MgALQ, spinel with high melting pont and corrosion resistance, and the high thermal conductivity
and low thermal expansion of AIN. Hot M.O.R at 14007 and the resistance of oxidation weight loss al 9007C
were 210 kg/cm® and —12%. respectively.
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Tahle 1. Chemical Composition of Starting Materials

Matenals Chemical Composition {wt.%)
Fused Ig.
U Mg | 910, | Ca0 | ALOs | Fe0-| © |78
MgO loss
09.03| 0.26 | 0.54 | 0.08 | 0.02 tr.
Graphite 99.06 | tr.
Alum- . Ig.
. Al | S | Cu | Fe N
nium loss
99.0 | 05 |005| 03 | 0.008 tr.

Tahle 2. Particle Size Distibution of Mg, C and Al

00

Materials
. . R MgO (%) | C (%) | Al (%)
Particle size (um)
5660~ 4000 0.59
4000~ 3360 717
3360~-2380 5.16
2380~ 1680 14.31
1680~ 1000 22.44
1000~590 14.65
580~~350 8.64
350--250 5,06 64.40
250~125 514 27.30 8.12
125~-74 L95 242 54.72
74~ 14.00 5.88 37.16
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Fig. I. XRD pattems of 5HS reaction spinel
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Table 3. Properties of MgO-C, MgQ-C-Al, MgO-C-
MpALQO, spinel Bricks Dried al 300T for 5

hrs.
Properties | Bulk | Abso- | Compressive | M.OR
density | rption strength | (ke/em?)
Bricks (%) (kg/cm®)
MgO-C | 275 | 154 395 163
MgO-C-Al 282 1.53 400 175
MegO-C- 1
MgAlLO, 2.89 148 405 175
spinel

Table 4. Chemical Composition of Slag
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Fig. 3. Experimental procedures.

Chemical Ca0
emical | o 1 a0, | Fedy | a0 | Mgo | Tio, | MnO | cno | so, | ko | 2
comp. Si0;
wi.o% 1602 | 21.38 [ 0.26 { s2.71 | 903 | 034 ! 003 | 001 ( 024 | 010 | 329
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Fig. 6. Weight loss of hricks after oxidation test in air.

Bel A §7F 2% 9 FAL DTk o Aol

Wit Ee] g8 71 FREEA A FeiAn] oledt
Batsce 3k gl Aaﬂ vl sle s f-E4e] oF
B3 g7 SElR dbEe] Fool Ik MWL
AF T Gl 2ol #] 1650cz~ﬂx ] 3x]7F &4 Alels)e]
Ha 58 Z55 #37) Fig 4o vleldl bl MaO-CH
Al 4] o 7% Fe8L 2oz MpO-C-AiA 2|
e o MpO-C-MgALO,

spinel#| 2] "4+ ¢F 49 g Byck HA &&
I B S A Fig.SG%i viepigle) el 2ol
el WEEs) Eabe] AskAl et B-8le &
£ 22 HEd{working zone}F-E o8 MgQ-CH 2]
Hal @l P e vepdz ged Aee
2 d¥wes 54 &7 @] P& dlwet-
el A ;»-‘;LHE]O]:(]Z]E}-
W2 ApEA ey e R Faa 548 eldla] Rl
Fig. 63} zke] HElE A4 vielf u} MgO-CH 4]
gE- g0t FAE sl d e E 0%
A2F EAFR gloh %3 Flg 7ol] el uie} 3ol
MgO-Cell= A28 7hmgde A 257t 45

)
FE B3 300~4OOC°%IH w7t FHEE] gelwe e

o £33

Falg £ 2} ol resing] SA=E st FE A
29 fZ¥l=ty G2 E ez} 22T 22T A 5
yhgo
C+0p— CO (1
C+1/20,— CO ()
CO+1/20, — CO, [§)]

~—835—



L P
so0l | —"— Mgo-C
—s— MgO-C-Al .
180} | —a— Mao-Cspnst § 4 \
e .\
4
»
§ .
o
=
o /
o A
= [ )
D g -
I n
a0 + /\
60 1
L 1 L P R ) 1 1
5 200 M0 600 800 1000 1200 $400 1600

Temperature (°C)
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