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Advanced magnetic separation of paramagnetic materials using fluid control
Fumihito MISHIMA, Syunichi NAKAOKA, Naoki NOMURA

" Department of Applied Nuclear Technology

The volume of contaminated soil induced by the Fukushima accident can be reduced using selection tube with high
efficiency. We focused on the target substance in the soil having paramagnetism. We proposed the novel separation
method, which is applying a magnetic field to selection tube, aiming for more precise and easier separation than High
Gradient Magnetic Separation (HGMS). We showed the effectiveness of Open Gradient Magnetic Separation (OGMS)
under the selection tube with using colored glass imitated target substance. The experimental results were found to
shows good agreements with the calculated results.
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Fig. 1 Force acting on the particles in the selection tube
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Fig. 2 Relationship between zeta potential of the glass samples and pH.
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Fig.3 Schematic illustration of experimental setup. The dashed circle in the figure shows the area glass in floating.
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Fig. 4 Diagram of magnetic fields and field gradients of Halbach array magnet.

5.3 BKBRICEIT2REHSARFOKEAROBES 5 HHEER

REBRCTIL, WhMEEZ R TROD T 2R (B ERITZEh, +3.17x107) & ptt 2R 3ol 7 A
KiT- (EFERHEER—9.27x10°) ZiIKE (RIS IEEE) ISR LT, UT AR iM%, WIS TE 6 sk
WA 7 (EYELA RP-1000) % F\VNCiiti 3.5 cm/s T L, H 7 ARi7-035% E U F 207008 (RIKE O S 20cm
DALIE) OITEIT, B RREHEEEE 1.5 T OARARGA R (EIKE ONBER BB REEIX 13T Th5.) ZBLEL,
PERETDRAD O B TREAD T T AR DH OGRS TBEZ AT T2, % O FEEROMET L AR S - 7
AR DFEL Figs5 O~ T . EOREER, BOT T AOHLEZHWKI)THIE TE 5 Z L BH LMo T,

WRINEZAWD & BT T ARAIERBETRE TH - 7208, [/ UREHAMEIC T, AR MmO (FHEH)
TOMR R ABTDS, BT T ARFITRERTHES LD 2 L3 doTc. TORERND, WIKE OREZ &
D> LT S B T R AR T O BB 2 Ch 5 2 L D3 R T & 7.

158 LT B 7 AR 2 B AR BEC L > Tt CE 2 Z & 2R L7, Hite S B0 7 A 13EIK
BONBEE T LI, BEmICIH > CIEMET 5 2 &8I S, JAUIREE CIImsnEr & 72 0 i En7z
KB ENBREEZLND. ZOBGEFATIUIZIHKE THL VBT T AOREZIRY HT 2 L3 FREE S
ZH5D.

Separation area
Yellow glass

Flow
channel Halbach

\ magnet

: Magnetic
: flux
density
13T

\\

\ Flow

channel wall
(tube wall)

Fig.5 Photographs of the separated black glass particles by Halbach array magnet shown in the dashed circle.
1.3 T was applied at the inner surface of the selection tubes).
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Fig.6 (a) Schematic illustration of recovery system, (b) separated samples.
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Fig.7 Photographs of the captured paramagnetic soil using the combination of the selection tube and a Halbach array magnet.
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