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Abstract

Fine dust containing iron compounds is of current interests in metro subway as well as large scale industries

including iron manufacturing and smelting works. This work attempts to find a new design of magnetic filter

module for iron dust capture. It simulated the vertical rectangular duct with metal mesh which might promote

electric fields in the duct space. A lab test using coal fly ash composed of 8.66% Fe with the most form of Fe;0,

and Fe,0; showed capability of magnetic collection. It showed the capture efficiency with 80~93% for PM, s

depending on magnetic intensity. Ferromagnetic wire mesh contributed up to 50% of collection increment.
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Fig. 1. Schematic diagram of magnetic filtration test set-
up.
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Fig. 3. SEM image of test ash dust (x 1000).
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Fig. 4. SEM image of test ash dust : without magnet (X
1000).
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Fig. 5. SEM image of test captured ash dust ( x 1000).
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Fig. 6. Cummulative size distribution of raw, seived and
captured ash dust.
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Table 1. Elemental composition of test fly ash.

Element Raw (w %) Seived (w %) Captured (w%)
Si 51.34 46.20 47.43
Al 26.94 22.39 21.76
Fe 6.75 8.66 12.06
Br 0.00 7.13 0.00
Ca 6.33 6.49 8.68
K 3.14 4.25 2.59
Na 2.13 2.82 2.93
Mg 2.01 1.57 2.56
S 0.13 0.19 0.00
Ti 0.10 0.10 1.04
S 1.13 0.20 0.95
Total 100
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Fig. 7. XRD pattern of test fly ash dust.
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Table 2. Spatial distribution of magnetic intensity in a test duct.
Magnetic intensity [gauss]
Condition . Detection point
Intensity
0 0.1 0.25 0.4 0.5 0.6 0.75 0.9 1
1,650 gauss 54 27.5 1 0.5 0 0.5 1 25.5 50
2,050 gauss 78 39.8 1.5 1.8 2 1.7 1.4 33.2 65
W/O mesh 2,500 gauss 78 40 2 35 5 3.5 2 415 81
3,000 gauss 160 81.5 3 6.5 10 7 4 81.5 159
1,650 gauss 75 38.6 2.1 1.6 1 1.3 1.5 38.25 75
. . 2,050 gauss 83 43.9 4.9 39 3 4.6 6.1 45.6 85
With mesh 2,500 gauss 101 55.5 10 75 5 8 11 54.5 98
3,000 gauss 200 106.5 13 11.5 10 11.5 13 107.5 202
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Fig. 8. Density distribution of magnetic flux in the metal
grid.
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Fig. 10. Magnetic capture of test dust; PM,, and PM, 5 in terms of magnetic intensity.
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