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Release Behavior of Fission Products from Irradiated

f

Dispersion Fuels at High Temperatures -

Takashi IWAT, Michio SHIMIZU, Tetsuya NAKAGAWA
Sizuo SOUZAWA, Seiichi MIYATA, Kazuo KAWAMATA
Bunsaku KOMUKAI, Jyun-ichi SAITOQU, Yukio TTABASHI
Haruyuki SAKAT and Atsushi SAKAKURA

Department of JMTR Project
Oarai Research Establishment
Japan Atomic Energy Research Institute

Oarai-machi, Higashiibaraki-gun, Ibaraki-ken
(Received January 31, 1990)

As a framework of reduced enrichment fuel program of JMTR Project,
the measurements of fission products release rates at high temperatures
{600°C - 1100°C) were performed in order tc take the data to use for
safety evaluation of LEU fuel.

Three type miniplates of dispersion silicide and aiuminide fuel, 20%
enrichment LEU fuel with 4.8 gU/cc (U3Sip 90%, USi 10% and U3zSip 50%,

U3 S8i 50% dispersed in aluminium) and 45% enrichment MEU fuel with
1.6 gU/ce, were irradiated in JMTR. The burnups attained by one cycle
(22 days) dirradiation were within 21.6% - 22.5% of initial 235y,

The specimens cut down from miniplates were measured on fission
products release rates by means of new apparatus specially designed for
this experiment. The specimens were heated up within 600°C - 1100°C in
dry air. Then fission products such as 85gy, 133xe, 1311, 137¢g, 103gy,
129m7e were collected at each temperature and measured on release rates.

In the results of measurement, the release rates of 85Kr, l33Xe,
1317, 129mTe from all specimens were slightly less than that of G.W.
Pgrker's data on U-Al alloy fuel. For 137¢s and 103Ry from a silicide
specimen (U3Sip 90%, USi 10% dispersed in aluminium) and 137¢s from an
aluminide specimen, the release rates were slightly higher than that of

G.W. Parker's.

Keywords: Release Rate, Fission Products, Dispersion Fuel, Heatup

Silicide, Aluminide, Reduced Enrichment
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Table 1 Characteristics of Irradiated Miniplates
. Enrichment | Uranium Density
Type Dispersed Phase '
. (2250 %) ( g/ce )
UAL: (70%) -
A Al 44.99 1.6
UAL, (30%) o
‘ UsSi2 (90%) _ _ ‘ .
B ) ) Al 19.80 4.8
USi (10%)
UaSiz (50%) '
C ] > Al 19.76 4.8
UsSi (50%)
Table 2 Irradiation Results of Speéimens
Specimen | 2351 ¥ Irradiation Burnup
Quantity | Neutron Flux | Period : 4
No. (mg ) (n/cm?®. sec) ( days ) (%) {fiss./cc)
A-12 | 8.16 | 2.86 x 10%4 22.1 | 0.35 x 10%
{24) .
B-11 8.96 2.62 x 10'* 22.1 21.6 0.44 x 10%!
(25}
C- D5 8.89 2.75 x 10** 22.5 0.47 x 102!
(9)

% from the measurement data of fluence monitor
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Table 3 Amount (Bq) of Fission Products in Specimens at 31lst Day

from End of Irradiation by ORIGEN Code

\ Specimen
" No. A—12 B—11 C—05b
Nuclide . (z4) (25) (s
5K r 2.67x107 2.85%x107 2.95x 107
133 g 2.18x10° 2.33x10° 2.41x10°
1317 3.25%10° 3.47x10° 3.58x10°
103 R 4 1.10x10'° 1.17x10%° 1.21%x10'°
129m o 6.05x 10° 6.45% 10° 6.68% 10®
137C s 1.74x10° 1.85%10°8 1.92x10°
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Irradiation

Capsule Disassembly ——3 F/M Measuremen! Fission Products Calculation |-

5

Specimen Preparation, New Parts
Visual Inspection,etc.

Apparalus Assembiy,
Adjustment 3

Specimen Load, Adjustment j Repeal with
every Heai-up

Repeat with
every Heat-up

Specimen Heat-up, FP Collection

Specimen Sforage Apparatus Disassembly, Specimen Unload [—

/!

Post Experiment
Coltecled FP Measurement

Visual Inspection,etc.

Release Ratio Calculation jr---rrmmmrrromeemsrmeeees

Storage

Analysis of Weasured Data, Evaluation

Fig. 7 Experiment Flow
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B-—11
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Fig. 8 Photographs of Miniplate



JAERI-M 90027

o

i0mm

Fig. 9 Photographs of Measuring Specimen after
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Fig. 23 Release/Born Ratio of 133%e at Temperature
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Fig. 27 Photographs of Specimens after Heating at 1,100°C
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