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Abstract— A neutralized fabric filter of which major raw materials were polyester and stainless
steel fibers was developed and its physicochemical properties and basic filter characteristics were in-
vestigated. Four kinds of dusts generated in the typical domestic industry were used, which were coke
dust from a steel manufacturing process, cement dust from a cement manufacturing process, fly ash
from a fluidized-bed combustor, and incinerator ash from a waste plastics incinerator. The phy-
sicochemical properties of the neutralized fabric filter were analyzed in terms of changes in tensile
strength and initial elastic modulus under SO, and NO, atmospheres, mean flow pore pressure, bubble
point pore diameter, mean flow pore diameter, and pore size distribution. In addition, the pressure
drop, dust penetration, and figure of merit for the fabric filter were investigated in a bench-scale filter
testing unit. The pressure drop increased as the filtration velocity and dust loading increased, and its
increasing shape depended on the type of dust. The dust penetration rapidly decreased as the dust
loading increased irrespective of the type of dust. The figures of merit for the fabric filters increased
in the early stage of filtration and then showed rapid decreases followed by maintaining a constant level.
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Table 1. Physical characteristics of test fabrics.

Polyester+stainless

Materials steel fiber

Woven type Needle Felt
Mean fiow pore diameter (um) 28.8
Mean flow pore pressure (mmHg) 16.6
Basin fabric Plain weave
Appareat density, g/m’ 0.28
Air permeability, cc/cm’sec 21
Finish Calex;cii:tr]lirllé heat

. Length, kg 160
Tensile force Width, ke 180
Tenacity, g/denier 4.7
Weight g/m’ 625.5
Porositv 56
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Fig. 1. SEM photograph of neutralized fabric filter.
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Table 2. Composition of test dusts.

- Dust Coke Cement Fly Incineration
[tem dust  dust  ash ash

Proximate analysis (%)

Moisture 0.2 0.1 33 11.5
Volatile matters 26 352 6.2 32.8
Ashes 139 647 564 20.6
Fixed carbon 833 0.01 34.1 35.1
Calorific analysis

(kcal/kg) 6,820 3,060 -

Ash analysis (%)

Si0 586 10.88 33.30 2.26
ALO; 206 315 1691 1.63
TiO. 0.06 021 044 5.14
Fe,0s 1.69 192 203 0.79
CaO 1.00 4493 133 0.13
MgO - 245 240 0.39
Na;O 0.08 009 023 0.04
K:O 0.15 066 028 1.08
P.0s 014 015 034 1.66
MnO 001 012 002 0.02

Energy Engg. J (1998), Vol. 7(1)



60 fod g P 4R
2 Aekx]o] &313 HX|FAL7](mixer type dust disp-

erserjol| 41 #AFE 3 #halAl (diffusion chamber) 2. 35
groh A2 Al g o) Sk 9 Aes 3E
& I EE £y slojall s fE| 2 Aztsidct AdE
o = At Abgha) shebatelo] HAFIEE o
slom, Aoz E shdele dHEA Z7HE AT A
Fofzb o] i3-S WA 5t7] 918 100mesh el ~
2" ~aE A5k

AR 37 fdS sty slel zheka) 4
ofb g 9 2EQldl s A" Az Alelo] FA 5 mm
Al 2747 & AFJAlA AP E A A7 (test fa-
bric holden)el S}sf %90 4 Q=% Alalch. WA pa)
@ oimie] Wbl G2 APelshrel iU
g4kl Abeka) sheke) gbed &) 3 (pressure tap)d} 37
1 7} vhe o] (manometer)el] 2]s) vl A& edlE
HEd 4 ol w2 ek FA ol g-alE Ay Luix
o} AL A7z s F3F A= YFoIA(absolute
filter, Whatman, silica glass microfibre thimbles)ol]4] 2t
A5 EATCh SaHely 2 UgERA2) g
Ar)et AYPAFHEE T "R YA = cas-
cade impactor(Andersen Mark Il particle sizing stack
sampler)ell &3l A gkc}, Wx) L3} FrlE Qg Fa
wi5}E wlz]3l7] 9)3) -B-8FAl(Matheson Model 605) %
chol| qbawis} b8 xe]/Ns Le]u(throttle type
orifice)s 4 2)3}givh. o 27 Ay £ AP o3}
25 S0 e B ] dd A vlAREA
(dry gasmeter)Z dx|glom, 2| Frhel] 3-8 Z(TSI
Model 3033)2 A z|5le] A3 & oA x s F3st= F
b skt

2-2-4, Aguiy

Agam )= 1871 %7 (convecting oven)el| 4] 110°C
2 1247k E9k 7bd A 2E 3 AR 2 7] (desiccaton)H]

A

1—n

A : Dust feeder E : Filter holder ): Orifice

B : Dust disperser ¥ : Manometer 4: Rotameter

€ : Diffusion chamber G : Cascade impactor K : Oryer

D : Filter H : Absolute filter L : Dry gasmeter

M : Vacuum pump

Fig. 2. Schematic diagram of bench scale filter test-
ing system.
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Table 3. Experimental conditions.

Experimental variables Experimental ranges

Face velocity 1.1-2.5 m/min
Test dust feed rate 46-100 mg/min
Upstream dust concentration 10 g/m’

Dust loading 0-600 g/m’
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Fig. 3. Effect of air pressure on flow rate in neu-
tralized fabric filter.
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Table 4. Effects of acidic atmosphere on filter's pro-
perties.

Test items Tensile Initial elastic
Experimental strength modulus
conditions (kg/mm®) (kg/mm?)

Initial value 1.70 5.09

— 2dnr 1.49 550
( 1502 BUC b 1.48 5.54
pcp[m:): Jsgrc 24 124 5.79

72hr 0.49 5.80

N 24hr 1.50 5.69
(113(())020 10C oy 147 5.80
opm)  sgre 2T 031 578

72hr 0.22 593
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(a) face velocity of 1.1 m/min, (b) face velocity of 2.5 m/
min.
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