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Practical Test of Special Silica Bricks (Silica bricks coﬁtaining Cr:03)

Syndpsis :

Katsushige INagami and Kenichi Isoda

Special silica bricks containing Cr:O; 8% have the property of higher resistance to iron
- oxide absorption than common silica bricks, retaining, however, the characteristics of silica
bricks which have high-softening temperature, strong c»ompressive strength, and high thermal

expansion.

The characteristics of these bricks are as follows;
(1) Absorption of Fe;O; in these bricks are nearly stopped only at the surface layer.
(2) Decrease of refractoriness by the absorption of Fe,0s; in these bricks are smaller than

common silica bricks. .

The results of the practical test of these bricks are as follows; ‘

(1) Corrosion of these bricks is decreased 36~64% than high-Al;O; chamotte bricks, when
on lower part of the side walls of the up-take is used. : - )

(2) Corrosion of these bricks is decreased 59~70% than common silica bricks, when they
are used on the walls of the slag-chamber, o

(3) Corx_'osion of these bricks'is decreased 509 than common silica bricks, when

are used on the slag-chamber arch.
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Table 1. Chemical composition.
Special silica | Common silica
bricks bricks
Si0: (%) 8670 | 94:0~95-5
Al,O4 (%) 1°12 0*5~ 08
Fe O, (2%) 0-30 1*5~ 1°8
CaO (%) 2°64 20~ 2°5
MgO (%) 046 0*2~ 0°3
Cr:0; . (%) 816 C—
Table 2. Physical properties.
S'pfacial Common
silica ilica brick
bricks s1li1ca bricks
Apparent specific gravity 2442 2°33~2°35
Bulk density ' 1-98 1+89~1+92
Porosity (2%) 18°5 21°0~24°0
Refractoriness (SK) 33 321/9~33
Compresswe strength
" ke fem?) 400 |  350~400
Thermal expansion at . S eqE]e
1000°C (%) 157 1°15~1°20
Softening temperature ~
T, (°C) 1638 1640. 1645
4 - Te(°C) 1653 1650~1655
Spalling after 3 times 6°1 119
repeating at 600°C (25) )
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Fig. 1. Erection of special silica
brick on the side walls of up-take.
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Cofrosion conditions of side walls of the up-take.

Table 3.
. Special silica bricks "High-Al,03 chamotte bricks
Position - . - ;

Retained ! Quantity of Retained Quantlty_of
brick thickness | corrosion/tap brick thickness corrosion/tap

1 step 160 mm 0*365mm/[g] 30mm 0661 mm /@]

37 270 0*164 # 130 0454

5% 280 - 0144 7 170 0371

77 290 j 0+123 7 210 0°289

97 : 230 i 0247 # 220 0208
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Fig. 4. The corrosion conditions of
walls in the slag chamber.
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Table 4. Corrosion conditions of walls in the slag chamber.
Special silica bricks Common silica bricks
Position - . = -
Quantity of Quantity of Quantity of Quantity of
corrosion corrosion/tap corrosion corrosion/tap

1 step 100mm 0*190mm/[g] 400 mm 0-760mm/[@] - |
2 7 105 0°199 380 0722
3 4 130 0°247 390 0+741
4 4 135 0°256 395 0750
5 7 140 0°266 400 0*760
6 7 150 0+285 405 0°769
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Fig. 5. Erection of special silica bricks
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Table 5. Corrosion conditions of the slag-chamber arch.

Special silica bricks Common silica bricks
Quantity of Quantity of Quantity of Quantity of
corrosion corrosion/tap corrosion corrosion/tap
a 65mm | 0°277mm/[F | 190mm 0-812mm/[@
b 65 ; 0277 : 190 0+812
c 95 | 0406 190 0812
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Table 6. Mineral composition of 4 layers.

‘A B C D
layer |layer |layer jlayer

Quartz ] — — 5— | 10—
Cristobalite 5— | 20 30 30
Tridymite 60+ | 45+ | 35+ | 30+

Brown'silicate mineral | 10— | 10— | — —
Black opal mineral 15— | 15— | 15— | 16—
Glass : 10— | 10— | 15— | 15—
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Table 7. Composition of dust.
FeO Fe:0p - S Fe
10°11 6765 55°17
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Table 8.- Change of chemical composition in special silica brické and common silica bricks.

- Speciél silica bricks Common silica bricks
A B C D a a' b c d
Si0: (%) 8375 84°21 84°53 86 70 84+06 86°85 87°28 89;11 9522
AlO3 (%) 198 1427 1+25 112 545 504 2°38 114 0*55 -
Fe05 (%) 1+80 0+91 0°59 030 1°65 1°96 224 2+89 1-18
FeO (%) 063 0°48 0°48 0+43 162 1°19 0-88 0+30 0°15
Ca0 (%) 2°82 4°22 4+20 264 077 127 367 4+99 2°30
Cr:0s (%) 7°24 8+01 7477 816 — — — — —
3} — Specinl silica brick - o : -
-——- Silica brick AN gt LT
ST Fe0% of § a/slllca brick x-~ -7 R o 7 // N
S o pef/ - . °\M 6L - ..
WL 2r - - Fe,0 % of common Silica brick . % g - N
~ X~ o N N wrr N
3 of common silica brick Ty T g i o~
® L
2 | A I
N = x_?\i? /2 3 4 5 €6 7 8
T 0 Fer0y % of special silica brick |~ "Lt~ —> Distance from heating surface Gim
530 40 30 60 7 8 %/MUOWA%MﬂM

—> Distance from heating surface (mm)
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Bit Loy, FeO% DD T HHmERAKRTSH 5.
CChicHE LT Fe:0s DAL, FHHEAMRLITHE Y
TR ABDZE Fe0s% bE VA, B, C,D BiXAR
D 50% LAFEAL Twab. FBERMELICS VT

Fig.

A, B, C/E% Tk Fex03 % i3l , DRV THER

57 Fe:03% BECETLTWAS. ZOXBEHEARLO
B0 Fe03 OEAN~ORAIKIE F. A. Harvey
KRick 5. @EW%F&%W%FﬁOﬂ6®ﬁm®%ﬁ
E—FL Tw5.
?ﬁb%m#ﬁmi;xwfu,ﬁ%ﬁﬂﬁééﬁﬁ
X\ ki, MBS OKL TS H. Harvey RiT I
1, BB SN AR E LR DD, RESE
&, BEHSD TR, BR{LEkODE A TIERHIC IR <
HTdEVbRTWS., -
EFEALICH T 5 Fe:0s BARDITIIRL THF
BERBEICE VTR FeOs OBAZABDOHITIEE
D, Bf?“u‘Frmsta/LH%)\Lme ,
L RBEEEHEIC R T, SFCEARTE
<EE LB AT LT matrix ¥R IV TR RN
PAERLEWE &, B IUBLBRORENE~O&RAZ
BHIET B A, BRI ICHE L THEGSRE DD T
INEWEREFZEZ DL ENTE D.

V. &
WSEEAREE CraQs % ifinL 74 keEm SR V1

i

9

Change of Fe:03 in common

Fig. -14.
' silica bricks.

THILE, TEBES X OBIEIRRL oML
Eﬁﬁama&ak%ﬁw@,&wﬁmﬁﬂéﬁ#m#'
TR CHD. THbLBHERMEIE
1. E{LBROBNSELREEDOHTIEED.
EﬁE@%Am&mﬁﬁWEW%ET&ﬁ?é
2. ER{LSRBILT X ST KB DR T A BER BRI IT
H#EL ThEw.
O%kﬁﬁﬁﬁﬁﬁw¥bkkﬁé%%ﬁ% S )
EDBOTHD. B
1. Lﬂﬁ@ﬁmﬁﬁbk%é I TREE A RIS
ALO; B » € v MERLICHEL CZOBEGIX 36~64
YpsNE LN, ) .
2. WEERECERL S, BHRERRLTEE
ERBTICHE L TEFOREX 59~70% /HEV. -
3. BaE7 - ?Lﬁ%bt%g,%ﬁgﬁﬁﬁmi
HAME R L T2 0EHEK 50% hS\v. -
L7227, &%k%%ﬁﬂﬁrﬁﬁﬁbbfﬁ%r
% b3, Fes03 =7:13 FeO mfbm@ihafh Eh 2
VSRR T VEREE LR BRI L TRRI T S &

LBEE

mdbN S, (BF 33 £ 12 AFR)
X R
1. #E, A #= 17 EEFAEAYEIER
A

=
4

2. i@, =%, &AM



