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Study on magnetic separation devices using permanent magnets for separation of
ferromagnetic materials
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Fig.1 Effect of magnetic filters on magnetic separation
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Magnetic Separation to remove iron oxide particles in boiler Feed Water
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Fig. 1 Schematic view of high gradient magnetic
separation. The device is consist of a magnet and
magnetic wires.
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Fig. 2 Functions of capture ration vs. distance between
wires at 20 °C and 200 °C.

(1] RZ =%, KEMR, 22— L 88
B LN OBAERRT, ARACHIAR, 1985

H90m  20144F BERKFRIR T2 - BHE AR



3B-a03

o e

BREEWRNBEAICLKDORNNEERBKTDEALS AT —ILREIZET 5%
Removal of iron oxide scale from feed-water in thermal plant
using superconducting magnetic separation
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Fig. 1  Schematic view of the experiment method.
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Fig.2 Result of magnetic separation efficiency.
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Fig. 1 Small model for evaluation of optimization algorithm.
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Fig. 2 Rate of radioactivity in AREA 1.
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Studies of Decontamination Technologies Based on Dynamics of Cesium

Part 1. Study on Dynamics of Cesium Ion on the Surface of Construction Materials
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Table 1. Results of observation and radiation measurement

Sample Cement tile Timber Galvanized plate A | Galvanized plate B
(kBa/g) (kBa/g) (kBa/g) (kBa/e)

Nuclide Cs137 Cs134 Cs137 Cs134 Cs137 Cs134 Cs137 Cs134
filtrate N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

separated | 557 | N, 27 | ND. | ND | ND. 33 | ND.
particles

Migroscope
pictures
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WAHEE 2 BND, LL, K. Maslova 523 ¥'Cs 2 HWTST
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MBI L > TR, RIS NDZ ETNER T 1A
~EBLUIZEHEIES D,

—+—Cs137

~® Cs134
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Depth (um)
Fig 1. Radiation dose as a function of cutting depth
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| Application of Cs adsorption model to each building materials ‘

i disposal, and replacement |
Whether decontamination
is possible 7 < > _Che_mlzzl mu_mod
- Cement-based (cement tile) L] - Cleaning solution

d

- wood-based (Wood, siding) Physical approach - Potassium hvdmnlide
3 ; B " " - Ammonium chloride

- argillaceous (Clay tile, brick) - High pressure water cleaning Chelati t

+ metal-based (Galvanized plate) - Wipe lation sgan!

- resin-based (Gutters, slate) - Brushing

- Glass-based (window)

S « Citric acid
Surface cutting - Oxalic acid
-EDTA

- Peeling agents

- Sandblasting
# Decontamination scenario | - Grinder

‘ The ultimate goal : The dose limit (0.23 pSv/h) or less |

Fig 2. Application of Cs adsorption model
to each building materials
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Studies of Decontamination Technologies Based on Dynamics of Cesium
Part2. Volume Reduction of Contaminated Soil by Magnetic Force Control
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Fig.2 Radiation dose before and after polishing.
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Evaluation of the magnetic penetration depth of NbTiN thin films for superconducting circuit
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Study on the magnetization reversal of PdNi patterns placed on SQUIDs
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Study on design of HTS linear switched reluctance motor using Bi—2223 tape
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Fundamental study on magnetic drug delivery system with rotating magnetic field
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Fig. 1 Schematic drawing of the experimental equipment for the

magnetic levitation force.

HTS bulk Iron sheet

e W AT ]
Fig. 2 Photograph of the proposed HTS bulk for improving the

magnetic levitation force and vibration transmission.
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Fig. 3 Experimental results of magnetic levitation force as a function

of displacement in the z—direction from field cool position.
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Estimation of basic performance of a desktop type superconducting bulk magnet
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Fig. 1. Photograph of a desktop type superconducting bulk
magnet system.
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Fig.2. Time response of temperature at a cold stage
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Toward a super—high field NMR magnet operated beyond 1 GHz (1)
— Perspectives of developments of super—high field NMR magnets using HTS coils—
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Fig. 1. Cross section for (a) a conventional 800 MHz LTS NMR magnet, (b) the 1.03 MHz LTS/Bi-2223 NMR magnet installed
in NIMS, (c) a design of 1.2 GHz LTS/Bi-2223(BJR<190 MPa) NMR magnet[2], (d) a design of a 1.2 LTS/REBCO(BJR<488
MPa) NMR magnet, and (e) a design of a 1.2 GHz LTS/Bi—2223(BJR < 370 MPa) NMR magnet. (e) Bi-2212 is also a candidate for

a super—high field NMR magnet.
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Toward a super—high field compact NMR magnet operated beyond 1 GHz (2)

- High resolution NMR measurements for the 400 MHz LTS/REBCO NMR magnet -
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Fig. 1. Flow of the magnetic field correction
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Fig. 2. NOESY spectra for 2 mM Lysozyme in 90% H20 and
10% D20 obtained by (a) a conventional 500MHz LTS NMR
magnet and (b) the 2nd 400MHz LTS/REBCO NMR magnet.
Acquisition time interval was 3h.
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Toward a super—high field compact NMR magnet operated beyond 1 GHz (3)

— Hoop stress test for a high—strength Bi—2223 coil —
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Table 1. Physical parameters of Bi-2223 conductor and coil

Parameters Value

Bare conductor width (mm) 4.5

Bare conductor thickness (mm) 0.29
Conductor critical current at 77 K (A) 192

Length of conductor (m) 50.9

Coil I.D.; O.D.; C.H. (mm) 119.1;122.9;100.62
Number of layers 6

Number of turns per layer 21
Number of turns 126

Coil constant (mT/A) 1.0

Coil critical current in 17.2 T obtained

from a coil load line 625 A

) Layer winding with the
‘ 2 -Bﬂ¥23 conductor

Fig.1 Layer winding with the Bi-2223 conductor. (b)Coil surface
after winding the binding wire.

1200 L e L L e | 600 __
r 535.4A, 441 MP 1 ©
1000 : s00 &
S [ 490A, 408 MPa ] =
= 800 : 4400
2 ool o @
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- 7]
S 400} 200 8
= 7]
g 200; § 700 a
0#i08s888e0888 v 0 2

-200 L ! L 1t 1100

200 300 400 500 600
Coil current (A)

Fig.2 Coil voltage (open circles) and hoop stress (solid line) as
functions of coil current.
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1. Nakashima et. al., ASC2014 preprint.
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Toward a super—high field NMR magnet operated beyond 1 GHz (4)
— Design of a 1.2 GHz NMR magnet and field correction technology —
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Wi Y R 1%, 7R 800 MHz LTS NMR Hefr L [RIFREE Th
2o

3. BN FERE NMR BIEZEIR 9 SRH4I5H E BT

FEAET DR DO H WG R — DU — AN — 2%
Table 1 12774, ZNHDEITIEZEIZIT-7- LTS/HTS NMR
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Ty L, EBIZ2FE LB D TH D, 1.2 GHz LTS/Bi—2223 fi
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7230 SMNBOBRBAZE Y Ao )L DRE N DNEEE S T 45 Al BE
PR BD, BIER(IITRIEY, LAY — A EESEL,
Y B OB Ao /L O IERE T, EHED 4~10 %I
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FP EREVEBEES Aol VDT EERSE RS
TAEA DR ZIToT-. VAR P LIBEEND
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TIE, AESNAB A — A 1IE 57200 R ) 257
WHZENTER) -7 (Table 1(Q)ZBMR), /-, SEOHIE
A NVBRHIERE DMK T3 2 Al REMERH D3, DA, 4t
JEDRBLE 72 ¥ A3 )V THIET DD R A RETH D, 2D
SN T ER G R oy B ABARE Y oAV T IE 35 5
FROSETZ7200,

B EIZRBR L2 400 MHz LTS/REBCO NMR R BRI
BWT, 8V AT NIEF IR NI LN b > TS
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T 5 A CHEIEIT 272 (Table 1(0)ZH) , BRET LA
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4. 8K LD AiTHIEERRE

s M LD E IR0 Bk YA X (i A
I LNBINGHD, TIRbBRA Z BT IRIET, #k3 A
EREFELT D20, B AR O KEWEA T CREE
W %2 T %, A BIORE T, 20BN TRV A2
RN 75 kg D I1EZ T D, 2L Table 1 1R T U —ARr
—ATHY, BEREIIZZOE O —DRRED EZ 2D
D REFELOBIC, 8k 2 RIEAR T IR S AW EE S ME
Thb,

— 191 —

F7, BT AEE R OB A — 30y B BRI R A S
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5. F&oH

TR Bi-2223 M4 & /MR 1.2 GHz LTS/Bi-2223
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Table 1 Worst case field error harmonics and field correction ability in
a 1.2 GHz LTS/Bi-2223 NMR magnet.

Field Worst case errors in (a) SC (b) Ferro. shims and SC shims
harmonics a 1.2 GHz shims F hi SC shims
(Hz/cm") LTS/Bi-2223 NMR ) erro.shims Snims
7 50,000 53,113 - +53,113
3,000 +3,634 +96,385 =567
X/Y 20,000 +21,685 +19,373 4,977
IX /7Y 10,000 +2,154 +12,457 -
C2/82 6,000 +1780 +6,388
578 mm
mmrn 3
L 84mm
<>
I I Bi-2223 with
) Ni-Cr reinforcement
e B i NbTi
3 i
g </
| |
About the same size as
I a conventional 800 MHz
] LTS NMR magnet

Fig.1 Cross section of a 1.2 GHz LTS/Bi-2223 NMR magnet.

(a) 1143 mm (b) <”"mm§[3fﬂfj' 7777777777 N
i I - - I — — o
el || ID DI L D!
g8 ID D| B ‘ DI
|| I 1 W I || p U Fﬁ_rro.—f, 1
L—T—JL Axial SC J\—'—] L A:ialln:c AW
L shim coils shim coils
Radial SC shim coils —

Radial SC shim coils
Fig.2 Cross section of 1.2 GHz LTS/Bi-2223 NMR magnets with (a)
SC shim coils, and with (b) SC shim coils and ferromagnetic shims.
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2. O, 2014 4R RERKIR T % BEE %S, 1A-p02
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Fig.1 Photograph of small-bore 10 T superconducting coil

Tablel Specification of small-bore 10 T superconducting coil

5E-08 -

4E-08

Voltage (V/cm)

1E-08 -

3E-08 -

2E-08 -

Tape width (mm) 4 mm
Tape thickness 0.1 mm
Inner diameter 50 mm
Outer diameter (average) 129 mm
Height 104 mm
Number of pancakes 22
Turns / pancake 240
Tape length / pancake 67 m
- 10
m Votage (V/cm) Fro
lg E
O Central magnetic field (T) 3
o M 7 2
o . re g
° o o [ ] F 5 ;go
. Pl
o n r3 @
o 5
0 © . L2 §
o [] o
0® " Mt
Lo
0 50 100 150 200
Current (A)

Fig.2 Current dependence of voltage and central magnetic
field at 10 K

0.3 ~
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0.1 4

0

Screening field (T)

-0.5 -

.0.1 -
0.2 -
0.3 -
0.4 -
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Fig.3 Current dependence of screening field at 10 K
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— Numerical simulation on screening current in a small-bore 10 T superconducting coil —
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Fig. 1 Schematic drawing of small-bore 10 T coil and location of
Hall probes.
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Fig. 2 Experimental and numerical results of axial direction of

magnetic field generated by screening current. Plots and solid lines are

the experimental and numerical results, respectively.
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Fig. 1 Schematic layout of the multiple-coil model and measurement
points (1)-(5).
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Fig. 2 Experimental and numerical magnetic field generated by
screening currents as a function of time in Case 2.
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Fig. 3 Numerical results for the current distributions at the second
excitation in Case 2, when the transport currents are 0 A, 10 A, 20 A,
and 30 A.
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