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ABSTRACT

Novel fabrication technique was developed for high strength Reaction-Bonded SiC (RBSC) hot gas filter for use in IGCC (Integrated
Gasification Combined Cycle) system. The room and high temperature fracture strengths for Si-melt infiltrated reaction-bonded SiC
were 50—123, and 60—66 MPa, respectively. The average pore size was 60—70 um and the porosity was about 34 vol%. RBSC
infiltrated with molten silicon showed improved fracture strength at high temperature, as compared to that of clay-bonded SiC, due
to SiC/Si phase present within SiC phase. The thickness for SiC/Si phase was increased with increasing powder particle size of SiC
from 10 to 34 pm. Pressure drop with dust particles showed similar response as compared to that for Schumacher type 20 filter. The
filter fabricated in the present study showed good performance in that the filtered powder size was reduced drastically to below 1 pm
within 4 min.
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Table 1. Characteristics of Materials Used

Materials Supplier Remark Purity
SiC Showa denko 180, 250 um >99.5%
. Kolong Carbon

Phenol resin chemical contents>60%
Carbon black LG material >99%

Table 2. Composition of Slurry for Support Layer & Filter Layer
Carbon black/Phenol resin (wt%)

SiC powder size (um)

250 (Support layer) 4-5/4-5
10 (Filter layer) 4-20/4
34 (Filter layer) 0-20/4
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Fig. 1. XRD patterns of porous RBSC support layer fabricated
by Si melt infiltration process using preform made by
SiC/phenol resin.
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Fig. 2. (a) SEM microstructure and (b) pore size distribution of
porous RBSC support layer using SiC 250 pm; amount
of residual Si 15.5 wt%.
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Fig. 3. 3-Point bending strength at room temp. and 900°C of
commercial hot gas filter and porous RBSC using SiC
250 um/carbon black/phenol resin as a function of
amount of residual Si.

FE HAFET SiIC YRR o] Foi JHEAE A8 o
TE 32 B e N1FES o 34vo%el e,
FE A= 60—70um Aol ALt

SiC O‘X}—i %ﬂ I
Sie g ojfoizl bndgeoﬂ g Aoz Azidr

Fig. 32 SiC/carbon black/phenol resin®. 2 A2 SiC/
C AFAE A8 &8 Si oz wig 448
vy v Behad] A B 900°CelA] 3-P.
A= e] WM3E US filterAl Schumacher type 20 filter2}
Hlwste] AEE Sio] Fo wisto] mep HoFErt SicC
AR AYAE At Az o v-eAE gt
2o AL BHEE F Si9] Fol 13 wi%eld 19 wik
2 Z7Hgol wet #97== 50 MPadll A 123 MPaZ &
7HEReH, FE3tE HE A 93 4 2L vkad

HE oF 45MPaZ EAH At wheaE geids oy
Ao T A Es AN SiC YR Atelol AFA
W 7R3 8% Si AloleiM e whgo R %o e SiC/

Si neck 712449l @Ael wte Ao AL EF 2

F siol F9] F7he) wE thEE RBSC AAZE 7
Z71= 71X WA Zl) wE oz AZkETh 900°C
oA 3-P. 2& 93 AwE IAF Si Fo| Wl
W3l 9o 60-66 MPa B Eo|UTh 448
ME 4% zeragee] 12 39 ZEE o 6MP
ZREU & 49 A725E &8 Si 8 P
AzE h2d e A7 &3l 349 Huuy
= dutrdo g 78 74 "HE AR AFREZ
E 23 gl 729 g3 72wl nlwste] Aok
H3 34, I = ol AEst =" A

Uehgte,
Fig. 4(a)*‘

al A&

Atel 9] neck 71
577} doluke A
%

L
= &4 F she

Cok oo

70
.
=

i..

;2.0

L

Wi o l-ﬂ lo

104~

104)
& e 24 ¥ guE suHe] SEM
. RBSC thgA9] == SiC YA
9 ohg} Sic YR7F AekEEA
&7‘54 Att. Fig. 4bye L& 7
Aol SEM U TZEHN SiC 2
ols) EHY AFslE Aol BF
Ag F wvkgad gEAe I
2 oAz & Wele U

VA AFgBtel Alzd
Si %=9wi%) AL Si %‘1}7} i?%}
HA] %}% 10 um % 34um A71E 2= SiC/10% carbon
clack/4.5% phenol resin® 2 ©]Fo3 slury2 ¥ 3}
1550°Coll A1 1083F EA2lsled Al=$ 22 7k HE 9
cross section B X vAFTRE BAFET} §i £To]
HA7FEA 22 slhumyE AMHEEtY] ZRE AHAFME
carbon black®] A|X|Z Ule] 7

AEHA st JF#F W SiC o

carbon source® H71E

Sig A#4F Wz 24

Fig. 4. Microstructure of fracture surface of porous RBSC using SiC 250 um after bending tests (a) at room temp. and (b) at 900°C;

amount of residual Si 15 wt%.
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Fig. 5. SEM microstructure of (a) filter layer of RBSC hot gas filter fabricated using SiC (10 um)/phenol resin/carbon black 10 wi%
slurry and (b) RBSC support with 15 wt% residual Si.

(b)
Fig. 6. SEM microstructure of (a) filter layer of RBSC hot gas filter fabricated using SiC (34 um)/phenol resin/carbon black 10 wt%

slurry and (b) RBSC support with 15 wt% residual Si.
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Fig. 7. (a) Pressure drop vs face velocity of SiC fiber reinforced RBSC and commercial available clay bonded SiC hot gas filter and
(b) change of ash size as a function of filtration time.
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