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Fundamental Study on Magnetic Separation Method of Paramagnetic Substance Using the
Control of Particles Diameter and Magnetic Force

Fumihito MISHIMA, Yuuya SHIMASAKI and Atsuya YANAGISAWA

*1 Department of Applied Nuclear Technology

Removal of radioactive crud in the nuclear power plant will become one of the most important issues. The effective
technique, which is applicable at high-temperature area in the nuclear power plant does not exist. We focused on the
magnetic property of the targeted crud materials and found they shows paramagnetism and hence high gradient
magnetic separation (HGMS) was studied to remove the cruds in the nuclear power plant. In this study, we made a
removal experiment of Hematite which simulated the cruds by means of high gradient magnetic separation. The
magnetic separation experiment was conducted under constant flow velocity. We controlled pH and Zeta potential of the
Hematite suspension to be dispersed. The experimental results were found to shows good agreements with the

calculated results.
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Fig. 1 Schematic diagram of HGMS and the ferromagnetic wire filter.
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Fig. 2 The zeta -potential measuring equipment
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Fig. 3 Relationship between zeta potential and pH

Fig. 4 Photomicrograph of hematite suspension A (right) and B (left)
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Tablel  Processing flow rate of magnetic separation  (m/s)
1.5T 5T 10T
OkABEAREE) | (EEERA) (E8 5 )
KL 75 um 1.6X10° 5.5%107 2.2x10"
B F#850um 1.6x10" 5.5 2.2X10
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Fig. 5 Picture of HGMS experiment equipment using magnetic circuit of permanent magnet
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Fig. 6 Picture of HGMS experiment equipment using superconducting magnet (JMTD-10T100E3)
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Table2 ~ Magnetic separation efficiencies

WRABEREEAG (RRE L CENINELS) DBER
50cm/s, 5T 67.6%
50cm/s, 10T 75.2%
22cm/s, 10T 90.8%
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.
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W pH % 3IZAT L, BEENORL T RNBE L E2THASET S (Sum) e CitiE 22cm/s, FIINEEYS 10 T 12T
W BEEBR AT - 7=, 55813 pH3 OBE bBERIZ 91% & 72 o 72, 43BER 90.8%I2331F B [HIIN L 7~ B vk % B8
e T D L, KRR L DR PERIE TRV ORE BB S,
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