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Fabrication of Neptunium, Plutonium, Americium and
Curium Metals for Fuel Research

(Review Report)
Yasufumi SUZUKI and Muneo HANDA

Department of Fuels and Materials Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Recieved May, 29 1990)

]

The techniques for the fabrication of actinide metals; neptunium,
americium and curium called as minor actinides, and plutonium, are
surveied in a viewpoint of the preparation of starting materials for fuel
property measurements. In this report, the processes of the conversion
to metals, purification et al. are reviewed. The éoncept related to the
appratus design is also propesed and the considerable subjects are

discussed.

Keywords: Actinide Metal, Neptunium, Plutonium, Americium, Curium,

Purification, Appratus Design, Fabrication
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= 1 BB OMNTICHBETRELET 7 F /A VOBEEZDOWHE
a decay Specific . Halflife Approximate
halfife activity Heat ALl Fsp Available price
Element Isotope  (yr) (Ci/g) (W/g) (C1) (2) “{yr) quantity  (§/**")
Ac 227 217 72 54x107"Y 74x107"? mg
Th 232 14x10% 11x1077 27x107%  24x107% 13 x10¥ kg
Pa 231 33x10* 47x107? 1.6 x107° 34x1078 g 25000
U nat . ’ kg 16**
235 71x10® ) 54x107% 25%x107? 19x10" g 150
238 4.5x10° 54x107% 16x107!  1.9x10'% kg 100
Np 237 21x10® 71x107* 54%x107% 77x107%  4x10'¢ Xz 300
Pu 238 86 18 0.57 54%1077 31x107'°  4.9x10'° g 5000
239 24x10% 61%1077 19x107% 54x107° B86x107% 55x10M kg 250**
242 38x10° 38x1077 11x107% 54x107% 14x107%  72x10%° g 15000
Am 241 433 3.2 0.11 54x107% 1é6x107*  11x10' kg 2000
243 74x10? 02 65x107% 54x107°% 27x107%  33x10V g 100000
Cm 244 18 83 2.8 LI1x107% 14x107" 4107 g 100000
248 44x10° 42x107] 14x10°% 33x1077 46x10 mg ihdd
Bk 249 30days 1.65x1072 0.36 B1x107%° 50x10717 48x10% g ahid
Cr 249 3506 41 54%x1077 13x107% 1.5x%10° mg

*Annual Limit of Intake (value for inhalation) for workers; ICRP Publications No. 30 (1980).
**Electrorefined metal,
***The price depends on the isotope and chemical purity.
***+*Not available commercially.

% 2

RERELT 7 F/AF

I

y-dose measured at distance {cmn, mrem)

Chemical Quantity
Element Isotope composition (&) 0 5 10 20 30 50
Pa 231 oxide 1 300
Np 237 metal 10 50
Pu 239 metal 10 30
238 oxide 0.45 10
Am 241 metal 3 106000 1000
243 oxide 1 300000 3000 750 250 80
2.38 4200
metal 0.7 10
(refined) .
Cm 244 oxide Q.75 5000 2000 600 300 200
n dose measured at distance (cm, mrem)
shielding 5 10 20 30 50
Cm 244 oxide 0.75 none 600 150 60 20
20cm 20 g 2
paraffin

Permissible dose for humans: body 5 rem/yr, hands 50 rem/yr.

AELOO r BB LU T EMREAEHER
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