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Abstract

The purpose of this research is to find out the collection property of nanoparticle in diffusion filter to know particle
size dispersion of nanomaterial using inertial force and principle of Brownian diffusion motion. We used inertial filters
which are two different type and diffusion filters made by various kinds of Wiremesh and the different pieces of filter
to compare with particle size distribution using NaCl particles.

Finally, We made a conclusion as follows : (1) the bigger available charging volume is and the larger specific
surface area of inertial filter is, the better collection efficiency is. (2) The higher wire-mesh number of filter is, the
more collection efficiency of small particle is increasing because the wire of the higher Wiremesh number filter is
thinner and denser. (3) The more pieces of wire-mesh filter, the more collection efficiency is increasing because it

makes the residence time longer.
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Fig. 1. Collection mechanisms of particle for mono fiber.
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Table 1. Specifications of inertial

WA E o] &3 YngAte] £771E A7 33

filters with different type.

Specification Type | Type I
Wiremesh Wiremesh 400
Quantity of Wiremesh 20 cm x 100 cm(2,000 cm?) 10 cm x 100 cm(1,000 cm?)
Type of packing Zigzag Cylinder
Shape of holder Square Cylinder
Size of holder(mm) 63 x 42 x 27 g 22 x 40
Volume of packing 71.44 cm® 1520 cm’
Rate of packing 13.07 % 31.71 %
Velocity of flow 0.90 m/sec
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Fig. 5. Principle of diffusion filtration.
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Table 2. Specifications of diffusion filters with different types.

Specification Wiremesh 400 Wiremesh 500
Material SUS316 SUS316
Diameter of mesh(mm) 0.030 0.025
Thickness of mesh(mm) 0.06~0.07 0.05~0.06
Pitch of mesh(/m) 30 25
Porosity(%) 28.2 25.6
Filtration velocity(m/sec) 0.026 0.026
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