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Fig. 1. Scanning electron micrograph of magnetic beads [14].
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Fig. 2. Eppendorf tube and cylinder shaped magnet for particle
separation.

Table I. General equipment.

A R 1T R
B3 2mm 2 0.025 mm) Retsch
o 21017 IKA
243kt A5, SBA 31 Scaltec
A /54e 15, P 1200N Mettler
A @R Nd/Fe/B) Fehrenkemper
Magnetsysteme

. Fehrenkemper
A (A5 Baffe) Magnetsysteme
2 A7 illi-
E AA7], Milli-Q Water Millipore
Systems
AF L34 A2, 561504 Memmert
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Table II. Samples with variation factor, soil to magnetic beads.

A= ZM3A (mg) EoF AMAIM]E)
1 0.60 1:0.0010
2 0.24 1:0.0004
3 048 1:0.0008
4 0.96 1:0.0016
5 1.92 1:0.0032
6 3.84 1:0.0064

Table III. Samples with variation factor, water.

RES EK(g) A3 (mg)
7 0.000 0.80
0.180 1.54
9 0.225 192
10 0.360 3.07
11 0.600 5.12

Table IV. Samples with variation factor, size of tube.

A= AP A (mg) Eok: AMA 0] E)
12 0.70 1:0.0047
13 0.28 1:0.0019
14 0.56 1:0.0037
15 1.12 1:0.0075
16 2.24 1:0.0149
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Fig. 3. Result of separation with variation factor, soil to magnetic
beads.
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Fig. 4. Result of separation with variation factor, water.
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Fig. 5. Result of separation with variation factor, size of tube.
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Fig. 6. Result of separation with variation factor, magnetic force.
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Separation Between Soil Particles and Magnetic Beads by Magnetic Force
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It was evaluated whether magnetic beads able to add the functionality of environment purification can be employed in processing
soil pollutants. In this study, the micro scale magnetic beads containing carboxyl groups were mixed with water and the soil
(<0.025 mm) filtered through a sieve, and then it was agitated before isolating the magnetic substances by the use of outer magnetic
force. The factors considered at this step were the ratio of soil to magnetic beads, ratio of soil to water, size of the tube where the
reaction occur, and intensity of the magnetic force. From the separation experiment between soil and magnetic beads, it was concluded
that the magnetic beads and water quantity have an impact on the degree of separation, yet the size of the tube and magnetic force does
not have a considerable effect upon that in this small-scaled experiment. Through this experiment, the reaction conditions were
optimized to achieve 90~100 % of separation. Therefore, it was concluded that when the functionalized magnetic beads is introduced
to environmental processing, it is able to be adopted to the soil processing as well as the water processing.
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