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Abstract — The filtration performance of micron-sized metal fibrous filter was improved by synthesizing carbon nan-
otubes grown on the surface of metal fibers. The carbon nanotubes are grown with bush-like nanostructures covered
around the micron-fibers or web-like nanostructures crossing between the fibers at different synthetic conditions. Filtration
efficiency of CNT-metal-filter was measured and compared with the efficiency of the raw metal filter without CNTs. The
developed CNT-metal-filter has higher filtration efficiency without significant difference in pressure drop compared with the
conventional metal filter, which is because the carbon nanotubes function as the trap of pollutant nanoparticles.
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Fig. 1. SEM images of the micron-fibrous metal filter and it nascent
surface.
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Fig. 2. SEM images of CNTs grown directly onto micron-fibers along H, gas of the different flow rates, (a) 200 sccm, (b) 400 sccm and (c) 600

scem.,

Table 1. Synthesis condition for CNT-growth on the metal filters

Qeam Qi Qy T, & SEM

(scem?) (scem) (sIm®) (°C) (min) image
10 200 1 600 6 Fig. 2(a)
10 400 1 600 6 Fig. 2(b)
10 600 1 600 6 Fig. 2(c)
5 400 1 600 6 Fig. 3(a)
10 400 5 600 6 Fig. 3(b)
10 400 1 700 6 Fig. 3(c)
10 400 1 600 3 Fig. 3(d)

#scem means standard cubic centimeter per minute
YIm means standard cubic liter per minute
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Fig. 3. SEM images of CNTs grown directly onto micron-fibers at sev-
eral conditions such as (a) the C,H, flow rate of S sccm, (b) the
Ar flow rate of 5 slm, (c) the synthesis temperature of 700 °C and
(d) the synthesis time of 3 min.
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Fig. 4. TEM images of CNTs separated from the filters synthesized at the condition ‘web-like CNT’.
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Fig. 5. Pressure drops versus filtration velocities of the filters on which
the CNTs are grown at different synthesis condition.
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Fig. 6. Filtration efficiencies of the filters on which the CNTs are grown
at different synthesis conditions.
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Fig. 7. SEM images of NaCl particle collected onto the filter that the CNTs are grown with (a) bush-like, (b) and (c) web-like microstructures onto
the micron-fibers.
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