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Development of Low Decontaminated MOX Fuel containing MA

— Sintering Property and Phase Stability of MOX containing Np, Am and FPs —

Research Document

Masato Kato?  Kyoichi Morimoto” Shusaku Kono®

Hiroki Uno ? Tetsuya Tamura® Takeo Sunaoshi? Akira Hanari® Hiromasa Sugata?®
Abstract

JNC has been developing low decontaminated MOX fuel containing Miner Actinide (MA) for
advanced FBR. It is very important for the fuel development to investigate sintering
properties and physical properties of the fuel. In this paper, the influence of oxygen
partial pressure during sintering on sintering behavior and migration of MA and FPs in
MOX pellets containing Np/Am and simulated FP have been studied. The results of the
examination are as follows.

(1) The pellets sintered in atmosphere of high oxygen partial pressure have homogeneous
composition and large grain size. Additive Ln elements promote homogenization and
restrain grain growth in the pellets.

(2) 0/M ratio of the sintered pellets could be controlled to 1.95 by heat treatment of
appropriate temperature, time and oxygen partial pressure. Phase separation was
observed in the pellets with 0/M=1.95.

(3) Pu-Am-Ln compounds precipitated in the pellets with Ln. The form of precipitation
of Pu-Am-Ln compounds changed depending on sintering conditions.

(4) Y and Zr were distributed homogeneously in the pellet not depending on the sintering
condition and it is considered that Ru, Rh and Pd are precipitated with metallic

particle or alloy of this particles.

1 Plutonium Fuel Technology Group, Advanced Fuel Recycle Technology Division, Waste Management
and Fuel Cycle Reserch Center

2 Inspection Development Company
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PuO: Np-MOX uUO:
M/(Pu+U+Am+Np)
Pu 93.3% 29.3 %
U 57.7 % 100 %
Np 11.7%
Am 6.7 % 2.3%
Pu-238 0.758 % 1.221%
Pu-239 70.235 % 61.97%
Pu-240 23.324 % 24.91%
Pu-241 2.462 % 7.482%
Pu242 3.221% 4.415%
U-234 0.007 % 0.001 %
U-235 0.192 % 0.193 %
U-236 0.001 % 0.00 %
U-238 99.8 % 99.806 %
(ppm)
Ag < 5 <2 <0.2
Al 100 <50 11
B <5 <2 <03
Cd <5 <2 <0.6
Cr 50 <20 <10
Cu 10 <2 <1
Fe <100 170 <10
Mg <15 <20 <2
Mn <20 <10 8
Ni <50 <20 <10
Si 330 <20 <10
\Y <50 <50 <10
Zn <100 <50 <50
Ca 205 <50 32
Mo <50 <20 <10
Sn <30 <20 <10
Pb 90 <10 <10
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1(0/M 2.00) (O/M )
1700 h, Po, 15x 10°atm
2 | 1700 h, P,, 8x 102 1x 10%2atm
3 | 1700 h, Po, 1x 102 7x 10%atm
4 | 1500 3h, Py, 4x 10%atm
5 [ 1700 h, P,, 15x 10°atm 850 x 5h,P,, 2x 1078
6 | 1700 h, P, 8x 1072 1x 10™2atm 850 x 5h, Py, 2x 107®
7 | 1500 x 3h P, 4x 10"atm 850 x 5h, Py, 2x 107®
8 | 1700 h, P,, 15x 10°atm 850 x 5h,P_, 2x 108 1350 x 10h, P,, 1x 107V
9 | 1700 h, Py, 8x 1072 1x 102atm 1350 x 10h, Py, 1x 107
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8T

TG
TG HM O/M
Np-MOX 3.146 86.123 0.65 2.40
PuO2 2.269 86.333 2.07 2.00
uo2 1.954 86.937 0.39 2.24
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5
g/cm® TD g/cm? TD

Po,=1.5x 107 6.60 59.47 9.96 89.62 13.43 12.57 34.49
Poy=1x 10712 6.44 58.03 10.00 90.35 14.83 12.50 36.53
Po,=7x 1071 6.56 59.19 9.57 86.28 12.99 10.67 32.37
P0,=1.5x 107 6.60 59.55 10.04 90.35 13.59 12.99 35.03
Poy=1x 10712 6.56 59.13 9.98 89.88 14.76 10.77 35.16
Poy=7x 101 6.22 56.12 10.01 89.99 14.00 17.13 38.71
P0,=1.5x 107 6.37 57.47 9.84 88.43 14.22 13.36 36.25
Po,=1x 10-12 6.44 58.08 9.84 89.28 13.62 13.70 35.61

6.43 58.02 9.69 87.96 13.29 13.19 34.73

Po,=7x 107!
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6 O/M

No. Oo/M
1.983 5.4470
2 1.923 5.4536
3 1976 5.4491
4 2.00 —
1 5 2.00 5.4478
6 2.00 5.4461
7 2.00 5.4466
8 1.954 54515
9
1.979 5.4460
2 1.977 54481
3 1.970 5.4470
4 2.00 —
5 200 5.4454
6 2.00 5.4448
7 2.00 5.4461
8 1.945 5.4515
9
1.987 5.4434
2 1.933 5.4609
3 1.926 5.4619
4 2.00 —
3 5 2.00 5.4436
6 2.00 5.4440
7 200 5.4445
8 1.947 5.4539
9
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