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Effect of respirable particulate matter on dust removal
performance of polyacrylonitrile fiber bundle filter
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Abstract; In order to explore the effect of different particulate matter on the dust removal performance of
polyacrylonitrile fiber bundle filter, the effect of road dust, fly ash and iron ore powder on the removal efficiency and

—3

pressure drop was investigated under the conditions of the inlet particle concentration of 0. 58 g * m *, face speed of

U and fiber filling rate of 0.67%. In addition, the removal mechanism of the filter was evaluated. The

1.Om=«s
results show that the polyacrylonitrile fiber bundle can purify all three kinds of particulate matters under the
combined action of electrostatic adsorption and mechanical interception. But the filter has different dust removal
efficiency for different particulate matter. The dust removal efficiency of the road dust and fly ash is 70% ~80% ,
while the dust removal efficiency of iron ore fines is only 30% ~60%. Moreover, different particulate matter has

little effect on the pressure drop of the filter, which is about 25 Pa, and the pressure drop shows little change during
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the operation of the equipment.

Key words: respirable particulate matter; polyacrylonitrile; fiber bundle filter; dust removal performance
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Fig. 1 Schematic diagram of the experimental device



AT A T IR AU ) b 2 68 5 D0 IR 2T 2k S5 D ok B 22 1 B A 2 i + 35

" A
P AT A amk A-REPEBE
B-EXkA BN A
Cc-Afbk C-A%k
D-EKAE
Al A ta
A
B
L JC AP

10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
20/(°) 26/(°) 26/(°)
(a) B L (b) B IR (OFIE

B2 AEBHY XRD Eif
Fig. 2 XRD patterns of different particles
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Fig. 3 Effect of different particulate matter on dust removal performance
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Fig. 4 Effect of different particulate matter on pressure drop
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Fig. 5 Schematic diagram of the filtering mechanism of the filter unit
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Fig. 7 SEM image of fiber bundle surface
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