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Neutron Transmutation of Long-Lived Radioactive Wastes
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in a TOKAMAK Fusion Reactor
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Norio SENDA and Kunihiko UEMATSU

(Received June 30, 1982)

Abstract

The physical feasibility of the neutron transmutation by a fusion reactor was
evaluated. A single isotope ' Am was assumed to be irradiated for 20 years in a
blanket region. A calculating system of ANISN-ORIGEN was used.

It was shown that under the neutron flux 3X10*n/cw’. sec. the total quantity of

the actinides is reduced to about 25% of that resulting from spontaneous decay.
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a(n, f) oln, 7)
ORIGEN THIS WORK LIB ORIGEN THIS WORK LIB
“LIB| N1 No.2 No.3 “LIBL RNl No.2 No.3
U-233 3.15 2.122 2.148 2.151 3.96-1 1.405-1 1.490-1 1.497-1
U-234 5.10-1 6.240-1 5.726-1 5.684-1 4.50-1 2.951-1 3.106-1 3.120-1
U-235 2.03 1.440 1.454 1.455 5.66-1 2.678-1 2.880-1 2.898-1
U-236 | 1.16-1 | 2.801-1 | 2.456-1 | 2.429-1 | 6.63-1 | 2.926-1 | 3.075-1 | 3.088-1
Np-237 | 3.60-1 | 7.070-1 | 6.450-1 | 6.398-1 | 7.65-1 | 6.300-1 | 6.836-1 | 6.884-1
Pu-238 | 1.38 1.394 1.338 1.333 2.24-1 | 1.364-1 | 1.483-1 | 1.4%4-1
Pu-239 | 1.85 1.695 1.680 1.679 5.03-1 | 1.732-1 | 1.892-1 | 1.906-1
Pu-240 | 3.54-1 | 7.145-1 | 6.567-1 | 6.519-1 | 4.15-1 | 2.071-1 | 2.356-1 | 2.251-1
Pu-241 | 2.49 1.888 1.907 1.909 4.32-1 | 2.201-1 | 2.346-1 | 2.359-1
Pu-242 | 2.78-1 | 6.127-1 | 5.602-1 | 5.558-1 | 3.42-1 | 1.317-1 | 1.411-1 | 1.419-1
Am-241 | 4.63-1 | 6.359-1 | 5.783-1 | 5.737-1 | 9.90-1 | 3.632-1 | 4.032-1 | 4.069-1
Am-243 | 2.37-1 | 8.434-1 | 6.581-1 | 6.446-1 | 5.55-1 | 1.233 1.164 1.160
Cm-244 | 4.12-1 | 9.489-1 | 8.825-1 | 8.770-1 | 3.73-1 | 1.635-1 | 1.783-1 | 1.794-1
oin, 2n) s(n, 3n)
ORIGEN THIS WORK LIB ORIGEN THIS WORK LIB
-LIB No.1 No.2 No.3 -LiB No.1 No.2 No.3
U-233 2.48-4 2.070-2 1.449-2 1.403-2 4.72-7* 1.314-3 8.302-4 7.964-4
U-234 5.40-4 1.359-2 9.003-3 8.672-3 3.30-6 4.907-3 3.106-3 2.979-3
U-235 1.12-3 1.414-2 1.014-2 9.846-3 3.52-6 1.077-2 8.107-3 7.906-3
U-236 4.88-4 2.352-2 1.641-2 1.589-2 5.40-6 1.790-2 1.138-2 1.092-2
Np-237 9.75-5 1.811-2 1.269-2 1.224-2 7.10-7 2.629-3 1.665-3 1.597-3
Pu-238 1.95-4 2.840-3 1.930-3 1.864-3 2.25-6 6.420-4 4.058-4 3.892-4
Pu-239 2.00-4 8.570-3 5.954-3 5.764-3 4.35-6 8.093-4 5.124-4 4.916-4
Pu-240 5.10-4 7.415-3 4.998-3 4.824-3 2.62-6 2.562-3 1.625-3 1.560-3
Py -241 2.10-3 1.433-2 1.185-2 1.166-2 5.90-6 4.159-3 2.658-3 2.551-3
Pu-242 5.60-4 1.288-2 8.869-3 8.617-3 5.50-6 0.0 0.0 0.0
Am-241 3.75-5 0.0 0.0 0.0 3.75-7 0.0 0.0 0.0
Am-243 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cm-244 0.0 4.287-3 3.002-3 2.907-3 0.0 2.489-3 1.578-3 1.514-3

*4.72-7T==4,72X1077
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