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Abstract — A high temperature fabric filter was developed and characterized in order to solve the
various problems encountered in the operation of industrial fabric filters. Four kinds of dusts gen-
erated in the typical domestic industry were used for its characterization, 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 physical and chemical pro-
perties of the high temperature fabric filter were analyzed in terms of mean flow pore pressure, bub-
ble point pore diameter, mean flow pore diameter, pore size distribution, and the changes in tensile
strength and initial elastic modulus under SO, and NO, atmospheres. Pressure drop, dust penetration,
and figure of merit for the fabric filter were also investigated in a bench-scale filter testing unit. The
fabric filter developed in this study had good physical and chemical filter properties and showed a
very promising applicability to typical industrial dusts treatments.
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Table 1. Physical characteristics of test fabrics.
Materials Polyimide
Woven type Needle Felt
Mean flow pore diameter (um) 223
Mean flow pore pressure (psi) 0.415
Basin fabric Plain weave
Apparent density, g/m’ 0.24
Air permeability, cc/cm’sec 16
Finish Singed
. Length, kg 183
Tensile force Width, ke 167
Tenacity, g/denier 43
Weight, g/m’ 545.0
Porosity 74
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Fig. 1. SEM photograph of high temperature fabric
filter.
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Table 2. Characteristics of the test dusts tested™”,
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ltem Dust Coke dust Cement dust Fly ash Incineration ash
Proximate analysis (%)
Moisture 0.2 0.1 33 11.5
Volatile matters 2.6 352 6.2 32.8
Ashes 13.9 64.7 56.4 20.6
Fixed carbon 83.3 0.01 34.1 35.1
Calorific analysis 6,820 - 3,060 -
(kcal/kg)
Density (g/m’)
True density 1.9~23 3.01~3.25 21-~24 2.0~3.0
Bulke density 0.12~0.4 0.94~1.28 0.82~1.3 0.35~0.6
Ash analysis (%)
SiO 5.86 10.88 33.30 2.26
AlLO; 2.06 3.15 16.91 1.63
TiO, 0.06 0.21 0.44 5.14
Fe,0, 1.69 1.92 2.03 0.79
Ca0 1.00 44.93 1.33 0.13
MgO - 2.45 2.40 0.39
Na,O 0.08 0.09 0.23 0.04
K,O 0.15 0.66 0.28 1.08
P.,O; 0.14 0.15 0.34 1.66
MnO 0.01 0.12 0.02 0.02
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Fig. 2. Particle size distribution of test dusts.
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Fig. 3. Schematic diagram of bench scale filter testing 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/
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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 1.750 4.065
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B0C 7 1632 4.556
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72 hr 1632 4.584
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Fig. 7. Pressure drop versus particle loading for test
dusts with high temperature fabric filter. (a) face
velocity of 1.1 m/min, (b) face velocity of 2.5 m/min.
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Fig. 8. Penetration versus particle loading for test

dusts with high temperature fabric filter (a) face velo-
city of 1.1 m/min, (b) face velocity of 2.5 m/min.
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