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Research and Development on Partitioning in JAERI

- Review of the Research Activities until the Development of 4-Group Partitioning Process -
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Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken
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Research and development on Partitioning in JAERI are reviewed in the present report
from the beginning to the development of the 4-Group Partitioning Process and its test with
real high-level liquid waste (HLLW).

In the 3-Group Partitioning Process established in around 1980, elements in HLLW are
separated into 3 groups of transuranium element group, Sr-Cs group and the other element
group. The 4-Group Partitioning Process subsequently developed contains the separation of
Te-platinum group metals additionally. The process was tested to demonstrate its
performance with real concentrated HLLW using the equipment for partitioning process
installed in a hot-cell in Nuclear Fuel Cycle Safety Engineering Research Facility NUCEF).
Until the establishment and demonstration test of the 4-Group Partitioning Process, various
separation methods for various elements were studied and selection and optimization of the
separation methods were carried out to establish the process. Very complicated phenomena
are often observed in the treatment of HLLW which contains all kinds of elements from
group 1 to 16 except group 17 (halogen) and group 18 (noble gas). Review of the experience,
findings and results is, therefore, very important and valuable for future study on

partitioning. The present report is prepared from this point of view.

Keywords: Partitioning, High-level Radioactive Waste, Minor Actinide, Long-lived Fission
Product, 4-Group Partitioning Process, DIDPA, Solvent Extraction, Precipitation,
Adsorption, Denitration
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Table 2 DTPAMHIHEIZ L D2Am, Cme T % ) 4 REDHBEDY I al—a
HEIC &AM
HESRMHE AHME: AmCm,7 % /A F(Ln)%#iH L7-DIDPAZEEE.,
7ktH : 0.05M DTPA-1IM¥LEE-RsfE 7 € =7 A, pH 3.52
ARARKFE L 0 1. DB 16y, AmaififiH =R : 99.995%
o #F B REEEE45000MWdAi, SEAF O R EREHtond b D FE L UL BEIK

_ 5y BRI Sy B
L DF
E A %mol) HE (g) E/H@mol) EHE (g MK (wth)

Am 1.865 450.45 1.865 450.45 70.06 ‘

Cm 0.1393 34.00 0.1393 34.00 5.29

La 12.00 1656 5400 0.0022 0.307 0.048

Ce 23.21 3271 560 0.0414 5.842 0.91

Pr 10.82 1526 190 0.0569 8.029 1.25

Nd 38.3 5550 56 0.684 99.11 15.42

Pm 0.30 44.1 37 0.0081 1.192 0.185

Sm 7.41 1107 31 0.239 35.72 5.56

Eu 1.26 193.1 36 0.0350 5.365 0.83

Gd 1.00 156.4 55 0.0182 2.844 0.44
Tbh-Yb 0.0321 5.146 86 0.00037 0.0598 0.0093
Am+Cm 2.004 484.45 2.004 484.45 75.35
2RE 94.33 13509.3 1.085 158.47 24.65

WE 96.34 13993.8 3.090 642.92 100
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1 0.101972 0.224809 1 10.1972 9.86923 750062 x 10° 145.038
9.80665 1 2.20462 A1 0.0980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
¥ 1Pas(N-s/m)=10P(#7 %) (g/(cms)) 1.33322 x 107* | 1.35951 x 10~* | 1.31579 x 10~ 1 1.93368 x 10*
B 1m?/s=10St(X + — 27 2) (cm?¥/s) 6.89476 x 107" | 7.03070 x 10~* | 6.80460 x 10°? 51.7149 1
x| J(=10"erg) kgfem kW= h cal Gt&k) Btu ft = Ibf eV 1 cal = 4.18605 J (i i)
3
w 1 0101972 | 277778 x 1077 |  0.238889 | 9.47813 x 107 0.737562 | 6.24150 x 10'® = 41847 (ML)
x .
| 9.80665 1 272407 x10°° | 2.34270 9.29487 % 10~ 7.23301 6.12082x 10 =4.185J (15°C)
% 36x10° | 3.67098 x 10° 1 8.59999 x 10° 3412.13 2.65522 x 10° | 2.24694 x 107 =4.1868 J (HB#EH)
. 4.18605 0.426858 | 1.16279x 10°¢ 1 3.96759 x 1073 3.08747 261272x 10" (k| pS (ULES)
B 1055.06 107.586 2.93072x107* | 252.042 1 778.172 6.58515 x 10?! =75 kgf-m/s
1.35582 0.138255 | 3.76616x1077 |  0.323890 | 1.28506 x 10°° 1 8.46233 x 10'® = 735.499 W
1.60218 x 107* | 1.63377 x 10°2°| 4.45050 x 107%¢| 3.82743 x 10-%° | 1.51857 x 10°??| 1.18171 x 10°* 1
e Bq Ci lﬂliyi Gy rad ;ET C/kg R %‘?l Sv rem
il 1 2.70270 x 10" 5 1 100 @ 1 3876 3 1 100
;13 i &g B
3.7 x 100 1 0.01 1 2.58 x 10~ i 0.01 1

(86 F 12 H 26 HIRTE)
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