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Abstract

Hot gas filtration method via using ceramic filters is an evolving technology applicable to numerous industrial
and air pollution control processes.

Alumino silicate, organic and inorganic binders were the major raw materials in manufacturing ceramic filters.

In this work, disc type ceramic filters (50¢ x 10 t) were manufactured by vacuum forming processes using
ceramic raw materials. The porosity and bulk density of disc type ceramic filters ranged from 86 to 89% and from
0.27 to 0.36 g/cm®, respectively.

In this work, disc type ceramic medium were tested utilizing coupon experimental apparatus. Disc type filters
showed high collection efficiencies over 99.96% with Darcy’s law coefficients of 4.1 X 10°~9.63 x 10"/m*
depending on mean pore sizes. In addition, filtration and detachment of ceramic filters turned out to be performed
effectively using 10 cm/sec face velocity, 5 minutes filtration cycle, 100 msec pulse jet valve opening time and 3
bar pulsing pressure.
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Table 1. Measured properties of ceramie fiber filter elements.
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Ceramic fiber : Density MOE Porosity
No. Giass fiber (glem™) {Mpa) {%) Reference

1 13 . 8. 86 -
Coupon 7 0.36 " + Organic binder, -Starch 1 87 g
Coupon 2 7:3 027 521 89

+ Total Cone., —0.1 with

Coupon 3 73 0.27 317 89 - Calcination Temp., —1,100°C
Coupon 4 73 0.27 322 89 + Calcination Tim:”—] S’hr
Coupon 5 7:3 0.31 13.50 a8 T
Coupon 6 5:5 0,30 9.13 88 —Starch 40 g
Coupon 7 5:5 0.28 1545 89 —Methyl Cellulose 1.75 g

* MOE = Modulus of Elasticity
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Fig. 1. Photographs of ceramic fiber medium. (504 x 101)
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Fig. 2. High temperature ceramic coupon test facility.

o

gy

dAe] 23 E&e FYH) FFD A3
A 4= FEZAME Fobd vehd 24E =dz
Andersen samplerg& A3l #EI = oA

3

al
=

Az sl PAE 9 A APREE &
Fatsdcth 23 Folf o AF WEHE 1A 1
7i¥ AR-FAM= Andersen sampler (Model AS-500)

o

£ ol&stga, FAl & £ e d9A =Ae A4
platet 2 4 036 umalA 3 3tum7tx] e

3 o A2 WA backup A LA, F-5F
2.8~28 Vmin, A3 815°C L= Exe] 7Psa}
31 samplers] A2 SUS 3048 A 2hE ¢}

A7 plate, O-ring, A& mediay 7t £3 o7
9ke 2 staintess steel 2 RFEiH T 23 PE| 24
Tissue quartz fiber filter7} AME-Egv} Discd A9
2] ff, oleliFel dAR AYAE F3 AYrI S
Hybrid recorder (HR—-100N)& Ag-spgi=d] 53
Z17F 125ms<e) 3pendg A ez 9l 3k | MQ o)A+
2] =E AC 85-264V, 47-66 Hzel 2.5 sec o}&}le)
A3 9 715 dHImzelvl 7 FISAE AMEE)
1= Thermal print3= M2pa AlH 12 o 2ol A
Al 9, eligel) dZFR ok A7 (LD301)7}
Bx AR AgHAe) A8 sl Bale] Fold
dAd K-type dA-HA AEAI zigtat 22§

Table 2. Operating range of the test facility.

Operation range Reference
Material SUS 304 Insulation
Operating eMperaie 544500 —600°C continuous
Operating pressure - . .

(bar) 05~15 Timer control
Pressure drop - -

(mmH0) 0~2.500 Filter top & bottom
Flow rate (Nl/min} 0~25 Batch flow
Pulse pressure (bar) 0~10 N; gas
Cleaning time (sec) 0.1~10 Timer control
Face velocity (cm/sec) 0~30 -

el oz 2AE 71Z4 Fr}. o]# 3 pressure
transducer= g} 0~2,500 mmH.071x] &3} 7}
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Table 3. Property and chemical composition of particu-
lates of different industries.

Inds.

S-pulp H-pulp U-steel H-glass
Item
. sludge, _ silicie,
Material sludge wood Jimestone
t .
gg’nicr[?l cyclone cyclone ggglt?iﬁ; bag filter
Density
(gfem® 2.4 2.14 2.86 2.14
D (pm} 4735 3451 30.85 2091
Sw(m*g) 0.084 0213 0.266 0.181
Chemical composition
8i0; 5168 5002 21.74 0.34
AlLO; 3338 3292 448 0.50
Fe 05 1.84 1.12 2096 1.04
CaQ 2.80 1.96 3.76 39.82
MgO 5.24 8.18 375 0.40

Dy : Median diameter
Sw (Specific surface area) : Sum of specific surface area of sample
particles per unit mass
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Fig. 3. Particle size distribution for each sample.
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K : flow resistance for a gas density
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Fig. 4. Flow resistance at various temperatures for (a)
filter 3, (b) filter 4.
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Table 4. Disc type ceramic coupon filter test resuits.

. Face velocity Dhust K% 10" Pulse pressure Cleaning cycle  Total efficiency

Test filter (cm/sec) samples (m3) {kg/cm?) {min) (%)
Filter No. 1 10 K-iron 4.34 2 5 9G.99
Filter No. 2 10 S—pulp 652 2 5 99.99
. 6 H-glass 2 5 9%.96
Filter No. 3 6 H-pulp 9.63 2 5 9999
) 10 K-iron < 3 5 99.99
Filter No. 4 10 U-steel 657 3 5 99.99
Filter No. 5 10 H-glass 4.64 3 5 99.99
. 10 S-pulp 2 5 99.75
Filter No, 6 6 K Siron 41 3 5 99.99
. 10 H-glass 3 5 99.93
Filter No. 7 10 S—pulp 54 3 5 99.99

% AFa gl AT plAE GorD 27 & 2 100

A, 257, 9T, JAg R A 49 2 B e 20

e vepfgich g o5 22 Feo 57 (hop-  § [ (gt .

b=
peoel el 23l AL WA BR ek it E | _
3 Hefo] cakeow Efbedw, ma AW PR B :
'd .

ol Az e 243 FA 9 cakeo] 3 g s |

o7& Bk 3 ) ‘
& aoM 2 Agarist Ao Agel W At § o C )
_ _ _ 4] .

#3152 Data logger® o]-%3] 7123 A¥ANS 1} ST

. 0 | L 1 L L
E]‘LH—E 9\17‘:_-]:_'“ K-_Zﬂ}és S—X—ﬂx], H_"ﬂ—a], H—K‘“Z], ¢ 5 10 15 20 25

U-F4 =42 A543 A== g9y Alge] 44
7l ez 58 71He =g 27199 pulsed 0.1& F
ab FU4A1A dalstddo 43 AlHE AH4E K-A
A U-F3 £39 ALr 445 E 10cmisecE
off-ling cleaning% 88} g =5 =zt <F 430--480
mmH.08] baseline 2}9tsl A &= 2087 ¢F 50
mmH:02] F3t=271s 2edd) 331 A|HES AP
A& Hofre) HoAl A #42) 35 lnes 6
cm/secE off-line 318 A] 158 =329 210~
270 mmH:09] baseline 2FtellA ¢ 60 mmH.02]
A4 E7HE By, K-A 2, H-#=], S-A A2z &
HA] 6cemfsec (&2 1587 @3 A
baseline &}t Z;7} 120, 160, 180 mmH,0Qe| A 20
~30mmH0 A =2 AgEFrE 2t O3 5+
A7 ZE Fob AMEEe Al F wiA] g Al A9
S8 FEPEE vehio 2 Addzs AA
ok Alzhgel Aol AHSF UAE =AGA
A" "HE B A& Aabste] AyEgt

gy eAEn #1749 A1 s

Dust diameter {am)

100
- * H- glass {3rd)
) ao L |* B vatp tar)
] = G-fron_{4th
2
i
T el )
2
|
£oer -
[
o -
E . .
H 20 | .
-]
o vt
L] .
0 M i s " 1
0 s 10 15 20 25

Dust diameter (um)

Fig. 5. Size distribution of fly ash during the cleaning
cycle.
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Table 5. Collection efficiency for different size particle.

Efficiency for size distribution of dust (%)
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(coupon 5)
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