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Thermal stability test and analyses for irradiated nitride fuel
- Nifti-19 results and analyses -

Isamu SATO?, Takashi HIROSAWA?2), Takashi, ISHIDA®
Shuhei MIWA?, Kenya TANAKA?
Abstract

Thermal stability test for irradiated mixed nitride fuel by the low heating rate was
performed with the FP release behavior device. The decomposition behavior and the
release behavior of fission gas and radioactive FPs of the nitride fuel were evaluated for
the thermal stability and the source term, based on the behavior of nitride
decomposition and FP release observed in the test. The findings for these behavior are

as follows;

(1) The practical decomposition of the irradiated nitride fuel occurred over 1900°C. In
the region of lower temperature than 1000°C, nitrogen could be released along with
the decomposition of FP nitrides such as Baz2Na.

(2) Fission gas release started from 1400°C, and fhen was terminated. After the
temperature reached to 1700°C, the burst-like release of fission gas occurred again.
The former was slightly related to the decomposition, but the latter was hardly
dependent on it as well as the release of Cs.

(3) The swelling of fuel by the heating test occurred and then the porosity reached to
approximately 40%. The porosity is equal to the maximum value obtained in the
evéluation of post irradiation examination, which indicated that the porosity is
saturated by the heating. :

(4) Most of Cs and Sb were released from the fuel after the heating. The chemical form.
of released Cs could be mainly elemental Cs and somewhat CsI. The form of released
Sb could be elemental.

(5) Ru could be hardly released, nevertheless most of Eu was released from the fuel.

(6) On the basis of these results and discussions, we proposed the test plan of Nifti-2
(Thermal stability test for irradiated nitride fuel under transient thermal

condition).

1) Nitride fuel heating test after jrradiation
2) Alpha Gamma Section, Fuels and Materials Division, Irradiation Center

3) Nuclear Technology & Engineering CO., LTD
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# 3.1 BREZEMMRBIOERHAE

N/M 1.001
S 7.28mm
Pu B{LE . 18.62wt%

BESR i 0.02wt%

# 3.2 L13 O/ mBE &M

FRA B 4 7 276 EFPD
. BeR#HA(EOL) - 650 W/em
B e R B BE 40 GWd/t

VSRR S R IN 1500~1600°C
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# 4.1 MEABREIEROMEHIBY HHERERHR

Ft#cFE(cps) WEME
TRVF— TRAF—
SnZAER AT PIIE- i

(keV) (keV)
1 428.4 112.15 20.64 Sb-125 427.9
2 463.3 31.00 8.23 Sb-125 463.5
3 512.0 1098.65 1290.58 Ru-106(Rh-106) 511.8
4 563.4 30.56 Cs-134 563.3
5 569.4 65.13 Cs-134 569.3
6 601.0 6.80 Sb-125 600.8
7 604.9 412.74 3.51 Cs-134 _ 604.7
8 616.4 28.04 14.76 Ru-106(Rh-106)? 616.3
9 622.2 583.00 641.49 Ru-106(Rh-106) 622.2
10 636.3 76.63 8.46 Sb-125 636.2
11 661.9 10299.84 152.61 Cs-137 661.6
12 696.8 79.11 88.04 ?
13 723.7 20.99 ? 724.2
14 796.2 511.75 7.58 Cs-134 795.8
15 802.2 42.49 " Cs-134 801.8
16 873.6 4491 34.03 Ru-106(Rh-106) 874.0
17 996.3 16.02 Eu-154 997.0
18 1004.8 15.51 0.61 Eu-154 1005.0
19 1023.8 2.24 ?
20 1050.5 101.26 119.63 Ru-106(Rh-106) 1050.5
21 1062.3 1.93 ?
22 1128.1 2771 27.61 Ru-106(Rh-106) 1129.0
23 1168.6 13.69 2.69 - Cs'134 1167.9
24 1194.7 4.76 ?
25 1274.4 35.22 1.52 Eu-154 1275.0
26 1365.1 27.65 Cs-134 1365.1
27 1488.9 116.49 18.15  Pr144() 1490.0
28 1496.1 1.30
29 1561.5 10.89 12.18 Ru-106(Rh-106)(?) 1563.0
30 1673.8 3.18 ?
31 1765.0 2.14 ?
32 1795.1 1.98 K
33 1924.4 1.26 ?
34 1985.1 1.64 ‘ ?
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- FHHE (cps) ,

FINVECN) — mma nmemE w P
428.4 112.15 20.64 Sb-125 0.82
512.0 1098.65 1290.58 Ru-106 0.00
661.9 10299.84 152.61 Cs-137 0.99
796.2 511.75 7.58 Cs-134 0.99
1274.4 35.22 1.52 Eu-154 0.96
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# 4.4 Nifti-1 1281 2 #EEER K O FP H A HHREEHE)

He Ny Kr Xe
4 il ZE (mol/g)*1 5.390E-06 - 5.004E-06 3.907E-05
FE = (mol/g)*2 - 4.022E-03
Tkt & (mol/g)
XlE 5.138E-06 3.778E-04 1.28E-05 8.34E-05
23t 8 (mol/g)
BHEE [ 0.95 0.09 0.52 0.43

*1: ORIGEN-2 iC & 3 #HifE
*2 @ Nifti-1 #BHED b OH BE
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#£ 5.1 BRERBINTO FP iR KR OT 7 F= FEROERMER

ERTHR Bradbury[15] Arai[14]

Ba BasN2 BasNgz, BaTe
Ce CeN CeN

Cs Cs, Csl, CsTex Cs, Csl, Csz2Te
La LaN

Mo Mo Mo, Mo2N
Nd NdN NdN

Pd (U, Pw(Pd, Ru, Rh)s
Pm PmN

Pr PrN

FP Rb Rb, RbI

Rh (U, Pw)(P4, Ru, Rh)s

Ru (U, Pw)(Pd, Ru, Rh)s

Sm SmN

Sr SrsNe SrsN2

Te Te Te

Te Te, CsTex Te, BaTe, Cs2Te
Xe Xe Xe

Y YN YN

Zr ZrN ZrN

oy U UN UN, UN1s4

Pu PuN PuN
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% 5.2 FACTSAGE OEEBRIZH W FP O EEENIf-1 EfElE)

FIOHLDTER RKRTE  HFEEmo)

U U 3.138E-01
Pu Pu 7.005E-02
B
& Ba 2.99E-03
“Sr
C
S Cs 3.55E-03
Rb
M |
© Mo 4.88E-03
Te
Y Y 5.26E-04
Te Te 5.27E-04
I I 9.94E-04
Zr Zr 4.15E-03
Ru
Rh Ru 5.19E-03
Pd
Nd
La Nd 5.04E-03
Pr
Ce Ce 1.86E-03
Eu Eu 6.57E-05

Sb Sb 3.65E-05
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#£53 BNICHEESRE L-{L2E

N. N2, N3, O, 02, 03, NO, N20, NO2, NO3, N203, N204,
N205, Ar. Y, YO, YO2, Y20, Y202, Zr., Zr2, ZrN, ZrO,
ZrO2, Mo, Mo2, MoN, MoO, MoO2, Mo03, Mo206, Mo309, Mo4012,
Mo5015, Ru, RuO., RuO2, Ru0O3. RuO4, Sb., Sb2, Sb3. Sb4.
SbN, SbO, SbO2, Sb406, Te, Te2, Te3, Ted, Te5, Te6, TeT,
KAEEFERE  TeO, TeO2, Te202, SbTe, I, 12, I0, INO, ZrI. Zrl2, ZrI3,
Zrl4, Mol, Mol2, MoI3, Mol4, Mol5, Mol6, SbI3, Tel2, Cs,
Cs2., CsO. Cs20, Cs202, CsNO2, CsNO3, Cs2MoO4, Cs204Ru,
Csl. Cs2I2. Ba, Ba2, BaO., Ba20, Ba202, BaMoO4, Bal. Bal2,
Ce., CeO. CeTe, Cel3, Nd., NdO, NdTe, I3Nd, Eu, EuO, Eu20,
Eu202, EuTe. U, UO, U02, UO3, Ul4, Pu. PuO. PuO2

FHRAYEN NdN, YN. ZrN, CeN., UN, PuN

N204, Y. Y203. Zr. ZrN. ZrO2, Mo. Mo0O3., Ru, Sb, Sb203,
Te.- TeO2. Sb2Te3. I12. Zrl2, ZrI3. ZrI4, SbI3. Cs, Cs02, Cs20,

A Cs202, CsNO2. CsNO3. Cs2MoO4, Csl, BaO. Bal2, Ce. CeOZ2,
Ce203, Cel3, Nd, Nd203, NdI3, Eu, EuO. Eu203, U, UOZ
Ul4, Pu, PuO2, Pu203, Pul3

NdN, U2N3, PuRu2, Y. YN, Y203, Y203, Zr. Zr. ZrN. ZrO2,
Mo. Mo2N, Mo0O2, Mo03. Mo40O1l1l, Mo8023, 'Mo09026'. Ru, RuO2,
Sb., SbO2, Sb203, Sb203, Sb205, Te, TeO2, ZrTe2, RuTe2,
Sb2Te3, 12, YI3, Zri2, ZrI3, Zrl4, Mol2, MoI3, Mol4, SbI3,
Cs. Cs02, Cs20, Cs202, Cs203, CsNO2, CsNO3, CsNO3, Cs2MoO4,
Cs2Mo0O4, Cs204Ru, Cs204Ru, Cs2Te. Cs203Te, Cs204Te, Cs205Te2.
Cs209Te4, (Cs2012Te4. Csl, Ba. Ba3N2, BaO. BaO2. BaN20eé,
7rBaO3., BaMoO4, BaTe, Bal2, Ce, CeN, Ce02, Ce203, 'Ce6011',
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