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Abstract— Hot gas filtration medium, readily applicable to high temperature and pressure systems
such as IGCC and chemical processes, have been developed in most of the world as a pilot and
semicommercial scale plants. In this study, disc type(500 < 10t) ceramic fiber filters were vacuum-formed
and tested using particulates sampled from steel, glass, paper industries and coal burning power plants.

Darcy's resistance coefficients range 10"-5X10"

and overall collection efficiencies were over 99.7%.

In this study, filtration velocities were maintained over 10 cm/sec, which is 5 times higher than
that of normal industrial bag houses. Also the filtration and detachment of particulates were successful

using 2 bar pulse jet with a duration of 0.1 second.
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Fig. 1. Micrographs of ceramic fiber filters :
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(a) Overall networks of ceramic fibers(B{E 1594{])

(b) Fibers bonded with glassy phase(ti& 510uH).
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Table 1. Characteristics of particle emission sources.
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Table 2. Flue gas conditions investigated in this study.
o & wEvlAsE el B o HAHE HAFE SO, NO,
(Sm’/hr) 25 (°C) (%) (g/cm”) (g/Sm”) (ppm) (ppm)
S 3 9 394,939 124 98 197 211 1,241 314
B 3} ¥ 613,012 342 100 196 176 520 232
S A X 79,724 120 13.3 2.14 26 17 -
H A = 35,950 116 - 214 24 50 150
DAl % 126,203 130 41 3.36 52 - -
UF3A 10,753 137 10.1 330 104 30 80
H # ¢ 68,458 228 9.8 2.14 0.30 1,290 186
D f € 17,366 300 102 220 0.38 800 150

Rl w2y ¢ o 4 ook Fig 1& Azt A
felae] AAEAR)A Arew 9y dda
=

2-2. D20 =HEIls 2% S4 HFP

B =Fol e 227 E (4] Ceramic filter) 71 2]
AR A4 e HAMEd s A s d Hag
HAGAPLDPE A= | E7hae) B4 24E B4
B zF WA E el skl R E ) AR E
RIS

AEhdd i BAANA AR A2 ufE4
AEARE o] 8dte] wiErvbre] X} molu,

oflAX|Z 8 HM3AH H2F 19944 108

HAE oek i Ests 2T $HAA 9
TFoll 2477 Qi dubdo s A4 E dishs
& A, Addsiacksa s, BalE, SAlR|, HAA,
A, DRel, H¥2l %) ol¢} t{Ee] g

ol )& ;oin} 3] 314] A2 7] B Filterel] o &
54 7pxy Balnte] st whgAS weishe] 25
\?_

A sk

A o wfEvlae] A g 2L v T
Aggel F3lel dAlstn). WA Al Tl A A
ZE W] 4242 Atomic Absorption Spectro-
metry(AAS, Perkin Elemer, 500) ®FH3} Inductively
Coupled Plasma Mass Spectrometry(ICP MS, VG Ele
mental Co., VGPQ-II) #}tioll oJ&}ed AlA]&}sdc)

)



ag-odstAle] g AANEAe FgF A 175

"Table 3. Particle size distribution of fly ash.

S 3 9 D A % U + A K 4 #
size(um)* (%) size(um) (%) size(um) (%) size(um) (%)
10.1 (55.0) 12.1 146.8) 8.3 (154) 74 (194)
6.1 (32.3) 7.2 (14.6) 49 ( 62) 45 (29.6)
2.5 (44 3.0 (39 20 (3D 1.8 (25.6)
15 (35 18 (45) 17 (61 11 (11.0)
09 (22) 11 (24) 0.79 (77 0.63 (62)
05 (15 0.6 (134) 0.39 (77 0.37 (38
0.3 ( 04) 04 (81 0.14 (12.3) 0.18 (19
02 (04 0.2 (37 0.09 (10.8) 0.08 (09
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Fig. 2. An experimental appratus for hot gas filtration.
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Table 4. Design Criteria of Experimental Appratus.
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Table 5. Darcy’s law resistance & filtration efficiency on coupon specimens.

S| 71EEW%) W X(gem’) K, X10" K, X10° 3 #=5d a2y
1 84 041 434 0.54 KA Z(EP room):99.99%
2 82 045 6.52 175 SAl #1:99.99%
H+-2]: 99.96%
3 82 047 963 1.
38 HA#]: 99.99%
KA (225 4):99.99%
. ;
4 81 048 6.57 341 US4 99.99%
5 82 046 464 245 H52]: 99.99%
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Fig. 3. Variation of pressure drop on face velocity &
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