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Design, Construction and Tests of Geometrically Safe Mixer Settler

Miki UMEDA, Susumu SUGIKAWA, Takao JYUMEN,
Yoshinori MIYQSHI, Masakatsu MIYAUCHI and Nacki IZAWA

Department of NUCEF Project
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken
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The fuel treatment system in NUCEF (Nucler Fuel Cycle Safety
Engineering Research Facility)has purification process for separating and
purifying of uranium and plutonium nitrate solution used in criticality
experiments. Tn the purification process, uranium and plutonium over the
critical mass are handled in mixer settlers, and there are flexible and
complex operaticn modes to adjust fuel solutions in wide concentration
range. Considering the prevention of critical accident caused by
maloperaticn and malfunction, we designed and installed geometrically'safe
mixer settlers for criticality safety.

Design, construction and function tests of geometrically safe
mixer settler are described in this report. The design of geometrically
cafe mixer settler was accomplished by insertion of neutron absorber
(Cadmium) and neutron moderator (polyethylene) and by limitation of stage
size. In function tests after construction, it is shown that it is possible
to operate and to control these mixer settlers stably and that these mixer

settlers satisfy the expected performance.

Keywords:Mixer Settler, purification, Uranium, Plutonium, Nitrate
Solution, Criticality Safety, Ceometrically Safe, Neutron

Absorber, Neutron Moderator
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Table2.l & Ix¥t T 1K OWERHE

HeHhH 2 Pu SR U AR
Pul I XHER | 2.46 /B | 2.30 79/Bk | 1.98 73/Ex
El 5| kfE|] 8.8l 9.90 7.33
g = (ymAE| 112 8.57 8.57
Ul H9E 1.84 — 1.44
E|t h 7| KHE 8.89 — 5.33
izl = |mAR|] 6.27 6.27
s~ S EROKAR, HAEOIRERITZE LV D LT D,
Table 2.2 FERENTFHEET L

BREMEZEE | Pu(NOs)— 7K

RN AAREEL | Pu-239 : 100 %

RE it | =k GHE B 30cm DK)

MK | keff<0.95

Table 2.3 KENO-IV O H &M

1R D OFPET3 300
FHE IR 103
A%y AR 3
I T3 A A — ko (FH)
H - 3 B A 0.5 (&)
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AEER (1) —

HEVE {Pu BREHERE | kav, o |keff
(gPu/ 1) =kav.+3 o
- 140 1.00529 10.00504, 1.02040
200 1.05661 {0.00524| 1.07233
80mm 300 1.05019 {0.00476| 1.06448
400 1.04640 |0.00495; 1.06126
500 1.04324 {0.00485| 1.05780
600 1.0511810.00495] 1.06603
700 1.02796 |0.00467: 1.04196
100 1.06304 ;0.00597| 1.08095
200 1.09916 [0.00511 1.11449
92mm 300 1.10919 |0.00513] 1.12458
400 1.08526 |0.00484! 1.09978
500 1.11076 0.00545, 1.12711
600 1.09382 i0.00546| 1.11020
700 1.09128 |0.00514| 1.10670

a

Table 2.5 BRI ERE—GRABES (2) —

C EEEREE

[kav‘ BEREE 2 RIZL 0RO P T ENEEE

R |PulREHEK | kav. o |keff
(gPu/ 1) =kav+3 o
100 (.88920 10.00531] 0.90514
200 0.9255710.00523| 0.94126
80mm 300 0.92406 0.00579| 0.94143
400 0.93022 [0.00483| 0.94473
500 0.93388 |0.00542| 0.95013
600 0.92080 10.00559| 0.93757
700 0.92382 |0.00470| 0.93793
100 0.95261 |0.00546| 0.96899
200 0.98892 |0.00512! 1.00428
92mm 300 0.9901110.00574, 1.00733
400 0.99044 |0.00550| 1.00694
500 0.98826 |0.00544| 1.00458
600 0.99276 |0.00528| 1.00860
700 0.98624 {0.00514| 1.00166

a

 RERE

[ka\h CEREE o — RIDL DR T SR AR




Table 2.6 FERFTTEERE -BERFIEAERRE (3) —
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R |PuABHREL] kav. o |keff
(gPu/ 1) =kav.+3 o
100 0.80550 10.00481| 0.81994
200 0.86676 |0.00600] 0.88474
80mm 300 0.89089 10.00499| 0.90586
400 0.90775 [0.00526| 0.92352
500 0.89930 {0.00529| 091517
600 0.91846 |0.00498| 0.93339
700 0.89975(0.00484| 0.91428
100 0.86371 (0.00514| 0.87912
200 0.9355710.00539| 0.95173
92mm 300 0.95129 (0.00539| 0.96747
400 0.96190 {0.00441} 0.97512
500 0.95928 |0.00518] 0.97482
600 0.97130|0.00488] 0.983594
700 0.95318 [0.00552| 0.96974

c

Table 2.7 ERFAEIRMER -ERFAREAER (4) —

RUER =

[kav. CEEREHE—FIZLY ﬁ%@f:iﬁ@f&?%?ﬂ%%ﬁj

RIE |PukEHBE | kav. o  keff
(gPu/ 1 ) =kav.+3 o
100 0.75184 [0.00436; 0.76493
200 0.81575(0.00498 0.83068
80mm 300 0.83587|0.00514! 0.85128
400 0.85133(0.00618! 0.86987
500 0.839810.00514; 0.85524
600 0.85829(0.00490| 0.87299
700 0.83739 0.00451| 0.85091
100 0.80722 10.00502| 0.82229
200 0.86779 {0.00524] 0.88349
2mm 300 0.89002 |0.00556| 0.90671
400 0.89168 |0.00532| 0.90765
500 0.89728 [0.00556| 0.91427
600 0.90304 |0.00537} 0.91913
700 0.9035710.00530| 0.91948

[kav. CERHEo—-RFCLbRD :ﬁfﬁqﬂ*&%iﬁfﬁ{%?ﬁj
o FERE
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