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Detail Design of the equipment in Radiochemistry Research Facility(I)

Mitsubishi Matferials Corporation

Abstract

Chemical properiies and migration-behavior of radionuclides is a main
issue to be studied in technical development of geological disposﬁl for high-
level radioactive wastes and TRU wastes. There are many kinds of redox-
sensitive nuclides, which should be evaluaied their properties im performance
assessment, and the electro—chemical condition of deep underground is
considered to be in low redox potential.

In this facility, solubility and speciation in dissolution of
radionuclides, adsorption and diffusion behavior of radionuclides in natural
and engineered barrier, radiation effecis on groundwater, issue of colloid,
microorganism and organic substance will be sifudied and experimental data will
be gained under low redox poteniial.

This document reports experimental plans and the detail design of
equipments based on the basic design in 1995 under consideration of purpose
and faculty of this facility, safety and profitability. And several kinds of
glove box and analysis equipmenis with atmospheric conirollability for these
experimental items has been designed. Also detail design of incidental
equipment, layout plan, tie-in with building safety design, personal

assignment plan and estimation of construction cost has been performed.

Work performed by Mitsubishi Materials Corporation under coniract with Power
Reactor and Nuclear Fuel Development Corporation.
Contract No. : 081C0048
PNC Liaison : Hirohisa Isikawa
Geological Isolation Techmology Section, Tokai Works
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GC10 | GC11 acliz | ae1a | co14 | gei1s | a1 | GC17 | Ge18 | GC19 | GC20 | GC21 GC22 | GC23 | ZM#

Po—208 4.44E+05| 9.50E+04] 9.50E+04| 3.60E+04) 3.60E+04 1.85E+05 1.85E+05
Ra—2286 4.44E+05| 2.28E+05 1.85E+05
Ac—227 4 44E+05| 2.28E+05 1.85E+05
Pa—231 3.96E+05| 4.44E+05] 2.28E+05 1.86E+08

15 |[INp—237 4.44E+06} 4.44E+05| 2.28E+05 1,85E+05
Am—241 4 44E+06] 4.44E+05] 2.28E+05 4.00E+08 1.85E-+05
Am—243 4,44E+05
Cm—244 2.64E+08] 4.44E+05] 1.98E+05 1.85E+05
Cm—245 8.40E+04
Cl—36 1.85E+05 1.85E-+05
Ni—63 4. 44E+05| 4.44E+05 3.00E+04| 3.60E+04| 3.60E+04

RI Se—75 3.00E+04| 3.60E+04| 3.60E+04

Se—79 444E+05 4.44E+405
Zr—95 2.64E+04 4.44E+05 9.50E+04] 3.60E+04} 3.60E+04 9.00E-+03 9.00E+03
Nb—95 9.06E+03 9.96E+03| 3.50E+03] 3.00E+04} 3.60E+04| 3.60E+04 9.00E+03 9.00E+03
Tc—29 1.56E+07] 4.44E+05| 2.28E+05 1.85E+05

28 |Pd—107 4.44E+05 4.44E+05| 9.50E+04] 9.50E+04| 3.60E+04| 3.60E+04 1.85E+05 1.85E+05
Sn—113 2.76E+04] 4.44E+05] 2.28E+05 1.85E+05
Sbh—125 1.92E+04 4.68E+03| 6.50E+03] 3.00E+04} 3.60E+04] 3.60E+04 1.86E+05 1.85E+05
1—129 1.85E+05 1.85E+05
Cs—137 3.00E+04| 3.60E+04| 3.60E+D4
Sm—161 4.44E+05[ 4.44E+05] 2.28E+05 1.85E+05
Bi—207 6.00E+03 6.00E+03! 2.10E+03} 3.00E+04| 3.60E+04| 3.60E+04 1.85E+05 1.85E+05
Pb—210 4.44E+05| 2.28E+05 1.85E+05 ,

43 |H—3 4.00E+08
Cc—14 4.00E+08
Th—230 | 4.44E+05| 1.11E+05 1.85E+05
uU—233 4.44E+05] 1.11E+05 1.85E+05

IR KU 2.22E+05

Pu—238 1.11E+05 1.85E+05
Pu 4.44E+05
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GCi10 | GC11 | GC12 | GC13 § GC14 { GC15 | aCc16 | GC17 | Ge18 | Ge19 | acz2o0 | ac21 | ge2z | Ggees ZOMh
Po—208 4.40E+06| 3.47E+05| 1.20E+05| 7.20E+05] 3.60E+05 1.60E-+06 2.63E+06
Ra—226 4.40E+06| 3.00E+05 2.69E+06
Ac—227 4.40E+06| 3.36E+05 2.60E+06
Pa—231 2.00E+06| 1.95E+06| 3.18E+05 2.69E+06
18 INp—237 3.31E+07| 1.95E+06| 4.44E+05 2.69E+06
|Am—241 5.90E+06| 4.40E+06] 2.55E+05 4.00E+08 2.69E+06
Am—243 2, 20E+06
Cm—244 1.30E+08| 4.40E+06| 1.98E+05 2.69E+06
Cm—245 4,20E+05
Cl—36 1.60E+06 2.69E+06
Ni—63 4.40E+06| 4.40E+06 4.50E+04| 5.40E+05| 3.60E+05
R Se—75 4.50E+04| 7.20E+05| 3.60E+05
Se—79 4.40E+06 4.40E+06 .
Zr—95 1.30E+05 4.40E+06 1.20E+05| 7.20E+05| 3.60E+05 1.60E+04 1.29E+05
Nb—95 1.00E+05 5.00E+04| 1.38E+04| 7.20E+04| 7.20E+05| 3.60E+05 7.60E+04 1.29E+05
Tc—99 3.80E+08] 4.40E+06| 2.55E+05 2.69E+06
2% |Pd—107 4.40E+06 4.40E+06| 3.47E+05| 1.20E+05| 5.40E+05] 3.60E+05 1.60E+06 2.69E+06
Sn—113 2.80E+05| 4.40E+06] 3.18E+05 2.69E+06
Sh—125 1.90E+05 4.70E+04| 2.64E+04| 3.60E+04| 5.40E+05| 3.60E+05 1.60E+06 2.69E+06
I—129 1.60E+06 2.69E+06
Cs—137 4.50E+04} 7.20E+05{ 3.60E+05
Sm—151 4.40E+06{ 4.40E+06( 3.36E+05 2.69E+06
Bi—207 6.00E+04 3.00E+04| 8.10E+03| 5.40E+04| 540E+05| 3.60E+05 1.60E+086 2.69E+06
Pb—210 4.40E+06| 3.00E+05 2 69E+06
4% |H—3 8.00E+10]
C—14 8.00E+10
Th—230 | 4.40E+06] 2.55E+05 2.69E+06
U—233 | 4.40E+06] 2.55E+05 2.69E+06
otk EHRU 3.47E+05
Pu—238 4.44E+05 2.69E+06
Pu 4.40E+06
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