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| . Title

Development of Nuclear Fuel Microspheres by Liquid Droplet
Method

II. Objectives

The objective of this research is to develop the 03 = 05 mm sized UO»
microspheres for the kernel of the nuclear fuel. In this research, ZrO;
microspheres were studied in stead of UQs.

The research was done with the detailed contents as follows,

1. the development of well dispersed high solid loading ZrO: slurry :
By the control of dipersion and the thixotropic properties of the slurry,
high solid loading slurry with more than 60 wt% solid content could be
made. And the slurry was turned to the formed microspheres by the
liquid drop method. The dipersant and PH conditions were critical for the

preparation of the slurry.

2. development of the microsphere fabrication and sintering process for
the microspheres. By the liquid drop method with high voltage electricity,
microspheres were successfully formed. and the sphericity of the
microsphere were improved with the control of the slurry condition and
forming process. The viscosity and binder content were controlled to

make various sized microspheres.
Also the continuous process was adapted for the efficient production.

The sintering conditions for the formed microspheres were established

with drying, binder burn-out, and firing conditions.

The sphericity of the microspheres was higher than 909 and it could be

improved with a control of slurry condition and equipment variables.
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A2 H7bskA Hed 2

3} A2sdol 2dAE

Raw

materials

Compound name

Monoclinic ZrO:

3Y-TZP Conc (%) A1203
Conc (%)

7ZrOs( contain HfO- ) 94.774 100.00 99.99
Y203 5.226 ND ND
Cl ND << ND
Ce ND << ND
Ti ND << ND
Fe ND ND <<
Na ND ND <<
Mg ND ND <<
As ND << <<

ND : not detected
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Fig. 10. XRD patterns of all samples sintered at (a)1300C, (b)1350C.
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Fig. 12. SEM images of 30YT specimens sintered at 1300C(a),
1350C(b), 1400C(c), 1430C(d) and SEM images of 25YT

specimens sintered at 1300C(e), 1350°C(f), 1400C(g), 1450C(h).
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Fig. 13. SEM images of 20YT specimens sintered at (a)130

0C, (M1I0T, (©)1400C, (d)1450C and SEM  images of 17YT
specimens sintered  at (e)1300C, (H1350C, (2)1400C, (h)145

0C.
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Fig. 14 SEM  images of 30YTAl specimens sintered at

(@1300C, (11330C, (©)1400C, (D)1450C and SEM  images of
25YTAI specimens sintered at (e)1300C, (£)1350C, (g)1400C,
(h)1430°C.
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Fig. 15__.fSEM images of 20YTAI specimens sintered

at (2)1300C, (h)1350C, (0)1400C, (d)1450C.
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Fig. 16. Grain size of the samples sintered at various temperatures.
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Fig. 17. Microhardness of the specimens sintered at various temperatures.
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