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Study on Uranium Waste Disposal
(Effect of daughter nuciides: Part 2)
Yosuke Kawata !’
Yuji Kawamura 1’
Hiroyuki Ikuse !
Abstract

One of the results of the “"Study on Uranium Waste Disposal" conducted from FY89
~ to FY91 indicated the necessity of the investigation on the "Characteristics
of daugter nuclides and their effect on disposal” if uranium waste be ragarded
as radioactive waste. Based on this result, as a basic research, timely change
of radiologiocal effect due to generation of daughter nuclides was calculated
in FY92 and the result that the effect of daughter nuclides should be taken
into consideration under the body of dose reguiation was cbtained.

This fiscal year, as a continuation of basic research in FY92, the effect on
safety caused by the nuclides when the waste contaminated with recovered
uranium be regarded as radioactive waste was investigated. The result indicated
that the effect of transuranium {(TRU) nuclides and fission product (FP)
nuclides is small but that the effect of artificial uranium radioisotopqishou1d
be considered. As a result of dose evaluation based on the scenarios applied
to Rokkasho Disposal Center assuming shallow land disposal of the waste
contaminated with natural uranium, the result indicated that the dose is less
than the current dose limitation in the early years but that the dose effect
due to daughter nuclides generated in the far future is not negligible after one
hundred thousand years.

Based on these basic research, the outline of the effect of uranium daughter
nucljdes on safety assessment of uranium waste disposal was clarified. In the
future, investigation of waste form and the parameters of disposal environment
assuming more practical disposal system and the pre-evaluation of dose effect
based on these parameters should be necessary and the items of research and
investigation should be embodied.

Work performed by Mitsubisi Materials Corporation under contract with Power
Reactor and Nuclear Fuel Development Corporation.

Contract Number: 040-D-0297

PNC Liason: Isolafion System Reseach Program, Radiocactive Waste Management
Project; Masaru Itoh

1) Mitsubishi Materials Corporation, Nuclear Technology Center
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U-232 1.7 E ~02 Sr-89 0.0 E +00

U U-234 1.1 E +00 (0.0177) Sr-90 4.5 E -04
=] U-235 2.9 E -02 (1.3436) Y-850 4.5 E -04 *
fr | U-236 2.2 E -01 (0.3403) Y-91 6.TE -24 *
3 U-237 1.5 E -06 * Zr-95 3.2 E-20*
U-238 3.3 E -01 (98.298) Nb-95 7.0 E -20 *
Nb-95m 1.TE-23*

TI1-208 5.5 E -03 Te-99 1.1 E -01

U Bi-212 1.6 E -02 Ru-103 0.0 E +00

IR | Pa-233 2.3E -04 * Ru-106 1.5 E -03
23 Pa-233m | 3.2 E -01 * F Rh-103m | 0.0 E +00 *
& Th-231 2.2 E-027* Rh-106 1.1 E -04 *
Th-234 3.2 E-01* P Ag-110m | 1.3 E -10 *
Sn-123 1.6 E -15 *
Np-23T7 3.3E -04 ¥ Sb-125 5.7 E -06 *
Pu-236 2.9 E -08 Te-125m | 1.4 E -06 *
Pu-238 2.0 E -03 iE Te-127 7.8 E =17 *
Pu-239 4.5 E -04 Te-12Tm | 7.9 E -17 *
Pu-240¢ 6.4 E -04 Te-129 7.1 E -44 *
T Pu-242 1.6 E -06 Te-129m | 1.1 E -43 *

R Am-241 1.2 E -03 Cs-134 1.8 E -05

U Am-243 1.3 E -07 Cs-137 8.6 E -03
#% | Cm-242 6.0 E -08 * Ba-13Tm | 5.9 E -04 *
iE Cm-243 9.6 E -08 Ce-141 1.8 E -43 ~
Cm-244 6.6 E -08 Ce-144 3.0 E -06 *
Cm—245 6.7 E -10 Pr-144 2,2 E-07 "™

Np-239 1.3 E -07 * Pm-147 5.3 E -05
Pu-241 8.5 E -02 Pm-148m | 0.0 E +00 *

Am-242m | 7.2 E -08 Sm-151 2.7 E -06

Am-242 7.2 E 08 * Eu-154 2.6 E -05

Eu-155 §.0 E -06
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1 8.00E4+00< =1.00E+01 9. 06E-02 1. T4E+00
2 6.50E+00< =8.00E+00 7. 65E-02 1. 43E+00
3 5. 00E+00< =6.50E+00 6.62E-02 1. 17E+00
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B 1.66E+00< =2.00E+00 1. 43E-01 3. 80E-01
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11 8.00E-01< =1.00E+00 5.75E-02 1. 89E-01
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