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Development of Nano Ceramic Filter for the Removal of Ultra Fine Particles
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ABSTRACT: Airborne particulate matters have two modes of size distributions of coarse mode
and fine mode. The coarse mode which is formed by break down mechanism of large particles
has a peak around the 100 im, and the fine mode formed by condensation and build up mechanism
of evaporated vapors has a peak at several um. The coarse mode particles can be removed easily
by conventional collecting equipments such as a cyclone, an electrostatic precipitator, and a filter,
however the fine mode particles can not be collected easily. Usually the fine mode particles are
generated in the high temperature conditions especially through boilers and incinerators, so the high
efficient and temperature filter is essential for the filtration. In this study, a nano ceramic filter
for the removal of fine particles in the high temperature is developed and tested for several
characteristics. The nano ceramic filter has double layer of micro and nano structure and the
pressure drop and the filtration efficiency for 0.31um at 3cm/s are 1545 mmAq, and 96.75%,
respectively. The thermal conductivity is 0.038 W/m - K, and the coefficient of water vapor
permeability is 3.63 g/’ - h - anHg. It is considered that the sensible heat exchange rate is very
poor because the low thermal conductivity but it has high potential to exchange latent heat.

Key words: Double layer filter(®] %% B E), Pressure drop(¢#£4), Efficiency(E&),
Thermal Conductivity(¥€ 2 % %), Water vapor permeability(%F%43)
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Fig. 3 Schematic diagram of aerosol filtration test system.
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Table 1 Thermal Conductivity of the nano
ceramic filter

Characteristics Value
39 keg/m’
0.038W/m - K

Density

Thermal conductivity

Coefficient of water

vapor permeability 363¢g/m - h - mHg

Flexural strength 52.5 N/crr
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