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Characteristics of Pyrophyllite Aggregate fired at Low Temperature( [ )
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ABSTRACT

The continuous grading method of pyrophyllite particlas was adopted to prepare the refractories for ladle
The optimum conditions of fabrication adjusting the binders, the amount of waler, the forming
pressure and the firing iemperature were investigated. The various properties, such as strength, density,
porosity, thermal shock, corrosion resistance to slag were measured and cornpared with properties of ladle
bricks presently used zt local steel plants. The specimen studied in the present investigation showed a
rather superior properties to the conventional product available locally.
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Ame] Azel A =g binderE A4 37 S
ghe] £ 3% binder, & ¥ (pyrophyllite powder
mixed with 6% sodium silico fluoride and 108 of
sodinm sificated, ¥ (16% phosphoric acid solution) =
Z (16% sodium phosphate and silicic acid  solution)
2 gAaos sz ¢4 245 984 o]E binder
o Hriskd e dhn SEREES HHAMA T A
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Table 1. Effect of binders on Compressive strength and refractoriness

— Symhal l
—_— A | AX, AX, AX, | AY, AY, AY, | AZ, AZ, AZ
.

Pyrophylilite 100 100 100 100 I 100 100 100 100 160 100

X 3 51 7

Binder Y 3 ] 7

Z 3 5 7
| so0e] a0 w22 40 80 ap 105 | 160 195 223
Compressive strength (kg/cm?) g00°C 40 81 110 120 110 120 130 155 170 190
of specimens fired at 1,000°C| 160 187 180 270 205 230 260 260 810 395
1, 250°C) 210 725 255 307 280 208 308 395 395 452
Refractoriness (SK) | 59 | 28 28 2 | m 2 27 | 28 8 7
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Fig, 1. Relation between moisture content of batch
and Compressive strength of dried greea body.
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Table 2. Manufacturing Conditions of Specimens.

. . Forming . Number of Firing temperature (°C),
Shape and cimension of pressure Bmd(g}‘)AZ ! formed shared specimens
specimen (kg/em?) | ") | specimen | 500 600 700 800 900 1,000 1.1001200
130 5 40 5 5 5 5 5 b 5 5
200 5 4 5 5 5 5 5 5 5 5
Columnar 300 5 4 5 5 5 5 5 5 5 5
(44mm dia. | 400 5 40 5 5 5 5 5 5 5 5
40mm high, 850 B 40 5 5 5 5 5 B 5 5
200 | 0 16 2 2 2 2 2 2 2 2
400 0 16 2 2 2 2 2 2 2 2
130 5 2 - - - - - — 2 —
Crucible 200 5 2 _ - = = = 2
G0mm—35mm. dia.) 300 5 ) - - - - - = 2 =
(4(]1nm725mm high 400 5 2 — - - = o
550 5 2 T
415% 7 4743} BIMEE 200kg/cm’s} 400ksg/ cm? IEsERh - KSL 31156 =t 253 8tglch,
A FHAARE =] 2748 Fgl SGODCO]]/‘] 5% HFAE Y BE
Hpgstd el =3 B 9% LRes fugo S22 W 2 KSL 3114¢] wi &3 8h5
EFE 200kg/em®, BEEUEE 1,100°C9] AR 27]]—E~ 5.3 ~EEdERHME
wbegly AA 8 Az ohge] \ae 1258 F Z AdE Az FAEL 2 F 950°CHA srd R
FIEORERe 1. 250°Ce 4 BIREHA o, Frlzol W 082 RAAL G Awe e
5. 99 2457 sl B Wel 337 ARAA pral zi4e
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Fig 4. Compressive strength of specimens made of

binder—free pyrophyllite.
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- Table 4. Constitutional properties -of ‘specimens
. . . . !
Porming| Fiing |wp, [ Lapp. | pu |Eorming| Firiog amp, | Jowster oy | o
kefemt]| °C) | V() | (%) | P 85| P lgremd) (O) |T (%) | (%) ‘ B M
130 700 | 17.5 7.9 | 273 | 2.22 130 | 1,100 | 16.8 7.9 | 257 2.14
200 700 | 18.2 7.2 | 270 | 2.4 200 | 1,100 | 15.3 71 | 2.5 2,17
300 0 | 14.8 6.3 | 272 | 229 300 | L 100 | 14.6 6.8 | 2.56 2.19
400 700 | 14.8 63 | 272 | 2.29 400 | 1,100 | 14.6 7.1 \ 2.56 2.19
550 700 | 13.9 6.0 | 270 | 229 550 | 1,100 | 13.3 6.1 | 256 5,52
130 200 | 19.2 92 | 261 | 216 130 | 1,200 | 16.2 7.8 2,58 215
200 s00 | 177 82 | 263 | 217 200 | 1,200 | 151 7.0 2. 58 2,19
300 860 | 16.9 7.8 | 262 | 218 300 | 1,200 14.2 6.7 2.56 2.20
400 800 | 16.3 7.5 | 26l | 219 400 | 1,200 | 13.8 6.3 2.56 2,922
550 800 | 151 7.5 | 260 | 219 § 550 | 1,200 131 6.0 2.56 .02
130 o00 | 19.0 9.3 | 258 | 209 \_ﬂ 130 800 | 231 | 1.5 2.63 2. 00
200 ago | 17.4 83 | 256 | 2.09 /T 200 800 | 229 | 1L0 268 | 2.03
500 200 | 16.4 76 | 259 | 217 | 300 800 | 21.4 | 10.4 2,69 2,09
460 500 | 14.9 6.8 | 259 | 2.21 | 400 800 | 2.5 | 10.4 2.6 2.09
550 500 | 13.8 65 | 259 | 221 | 550 800 | 21.5 | 10.1 2.70 2,12
130 | 1,000 | 17.2 81 | 267 | 213 }‘;}ael;;ls:e 1250 | 24.5 | ILg9 2.58 | 198
200 | 1,000 | 17.1 81 | 280 | 2.15
800 | 1,000 | 152 1| 258 | 217
400 | L,000 | 14.3 6.6 | 255 | 2.19
550 | 1,000 | 13.3 6.1 | 2.57 | 222
20
ZEEiii: A AAE Table 590 2ok o] ma A
BIVIES] E5E, T BREEY 5o ALFE 22 9 3
AEIEE 2 A% 29
i8
Table 5. Spalling resistance RN
Forr??ggffniezisure terrlfli)lg;ﬁure W’eig&];g loss - 54 :\ "\a
C 70 < N . Gnrecad di
130 800 1.20 T e
200 800 0.98 g
300 800 1. 20 g i
400 800 0. 65 ° som°c
550 500 5.40
iq < FOoe
550 600 2. 50 e
550 700 1. 80 < 11o0°C
550 800 0. 54 3 Ptzagec
550 200 0. 40 ) 200 200 400 500 500
550 1, 000 0.21 Forming  pressura thg Jem®)
550 1,100 0.31 Fig 5. Effect of forming pressure on app. porosity.
550 1, 200 0.31
ETEEE 130kg/em®~550kg/cm?e] = $]d] 4] A= =
1.4 FHtAEH 7] 2} 200kg/em?® @ 400kg/em®® AfzE A= ladle

125 FoEk (1975)
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Table 7. Chemical Composition of =2 conventional
ladle batch
ALO, ‘ 510, | Fe,0, ‘ RO ‘lg. loss
|
24. 40 | 66.76 J 2. 96 j 0.75 ‘ 5. 47
Table 8 Particle size distribution of & conventional

ladle batch

particle size

e oeh) 70270 —270

‘ 3. 5N12‘12~35!35~70

Content (%) i

20,0 21.4 ] 21.7
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