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Abstract The degradation of refractories can be caused by erosion, friction of abrasive particles, as well as by corrosion
by molten slag in the gasification reactors. There was little knowledge about the erosion of refractories so far. The castable
refractories of which the maximum applying temperature of 1300 and 1500°C were abraded using SiC particles varying the
incidence angles. It was revealed that the maximum abrasion was occurred at the incidence angle of 60~75° not at 90° and
thought that the porosity of the refractories was the principle factor.
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Fig. 1. Erosion test apparatus; specimen tilted by a level pro-
tractor which is set under the nozzle.

Table 1
Element content (atom%)

Al Si Ca Ti Fe Mg

LC 191 642 144 09 05 06 03
HC 278 595 99 14 02 1.0 02

alkalies

3. &3 3 &

ASTM & (C401-91 M= FNEEHES AWES] H
7hgol oA YEPHAEE, AARIEINSEE(LCCO),
ZAAHAEAN2EE(ULCC), FAHENSEE(NCC)E]
4 THE TESIAL It Table 12> 7t Uisk=o] AiE
A Ago|th, Wslert =2 HCE ¢F7F ol B
3 Zre] ol AUtk 13y LCet HCO Ca $HF
o] 47t 14.43} 9.9 at.%=, ASTMS] E-Foll olapd
Eleg Ea=h L il ksacPele

Fig. 2= 712EE A9 XRD Z¥jolt}. sk o
2] S/ At A= o] o] AgsAl A
g7l vy B2 v=t ek 2ok AgsiAl
THES A SlsiM, ALEE 98 22 AV
3lod 850 um ©14F, 150~850 um, 150 pm ©]3ke] 3EFHE
sl XRD #2418k A7 Table 19 HE3i8itt. LC
= 850 um ©’de] ZA7} quartz(SiO,), cristobalite(SiO,),
mullite(AlS1,0,)2F 23F2] anorthite(CaAlSi,On)Z T4 =
o] AU, 150~850 ume] 7+ =719] YAR= quartz,
cristobalite, mullite, monocalsium aluminate(CaAlO,),
grossite(CaAl,0;), anorthite, kaolinite(Al,Si,05(OH),)
o|eH, 150 pm ©Jake] HIH-L 150~850 um YA}
729k 1} monocalsium aluminate®] o] =7+ 37 ¢
Al ML o Eourh g, HCE 850 um ode] ¢
A7} cristobalite, quartz, mullite, corundum®|} o™,



Effects of the incidence angels of solid particles on the erosion of castable refractories 29

O Quartz
LC m Cristobalite
v Corundum
@ Mulite
<> Anorthite.
® CaAl204
— v
Gy
= 1 2803 sH20
‘6 £ Ettringite
—
>
)
=
7
c
()
il
c
=
(a)
o Quartz
H C u Cristobalite
7 Corundum
® Mulite
<> Anorthite
A. . Ca/:\z()llt
© CaAl407
A Ettringite
‘U ¥ gamma-CaSO
> X alfa-CaSO4
b
=
7]
c
(V)
whd
c
-

10 15 20 25 30 35 40 45 50
2 Theta
(b)
Fig. 2. XRD patterns of (a) LC and (b) HC.
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Fig. 3, Optical micrographs of the surfaces of (a) LC and (b) HC. The bars in the photos indicate 1 mm.
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Table 2
Volume fraction and crystalline phases
LC HC
> 850 um 26.7 wt% 18.1 wt%
quartz, cristobalite, mullite, anorthite cristobalite, quartz, corundum, mullite, illite
150~850 um 68.3 wt% 48.3 wt%
quartz, cristobalite, mullite, grossite quartz, cristobalite, corundum, mullite,
monocalsium aluminate monocalsium aluminate, grossite,
anorthite, kaolinite kaolinite
<150 um 5 wt% 33.6 wt%

quartz, cristobalite, mullite, grossite
monocalsium aluminate, kaolinite,
anorthite

quartz, cristobalite, corundum, mullite,
monocalsium aluminate, grossite,
kaolinite
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Fig. 4. Variation of weight loss after erosion test with the different incidence angles.
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