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AT OF THE WORK

ietal oxides have a wide application in many fields.
One ci fthese is their use in nuclear technelogy. 4s fuel,
aranium diepxide, UOZ’ has parficular interest in nucleazr
tecanology. 1t is the nuclear Tuel now most widely used
in energy producing reactors, such as light water reace
tors (LWR), fast breeder reactors (FBR) and high tempera-—
ture gzs cooled reactors (HTGR).

Uranium dloxide used as nuclear fuel must fulfil
certain specifications(l). Different techniques may be
Tollowed to produce UO2 nuclear fuel to fulfil the requi-~
red specifications. From the zdvantages of Uoz'fuel are
ifs high melting point of 2828 4 20°C, its corrosion re-
sigtance to raciation damage, and its irradiztion stsbi-
lity. The physico-chemical characteristics of UO2 such
as density, surface area, pore structure, grain size,crys-
tallite size, sphericity, oxyzen to urenimm ratio ... etc:

(2).

depend nmainly on the method of its preparation

Uoz-fuel must be shaped inte gifferent forms such as
rods, btubes, pellets or spheres. Spherical fuel can. be
proguced by either dry (e.g. powder agglomeration and pel-
let crushing) or wet mathods(B). The second methods are
preferred and yield mors valuable fuel than the first
0535(4’5). in addition, the wet chemical methods becszme
an alrost universal for producing sphericel nuclear fuel.

The spherical fora ol the fuel produced by the wetb
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chemical processes has several advantages over the con-
ventional methods(6). Therefore, sol-gel processes

eppear to be particulerly promising methodsfor the pro-
duction of nuclear fuel microspheres(7). The sol=gel
processes wera asveloped and gppliszqd at‘the Ozk Ridze
National Laboratory, ORND, USA'®), izzE, Unitea ¥ingdom(?)
XKEl4, Tetherlands'1®?, amen, T#a1y1), xra Jiticn, rre(12)
and Tokal, Japan(lj) for preparzfion of high Gensity thoriz
and/or urenia microspheres, In these proceszes three major

operations tske places:

i~ Preparation of an aqueous sol,
ii- ZHemoving of water producing UO3 gel particles, ang
iii- Dhermal treatment of the Uoj-gel particles to pro-

duce a dense UOz-microspheres.

In Chapfer II of the present study fthe different
gelation methods were described, while in the second ex-
perimental part of Chapter IV a developed gelsiion pro-
cess, internal gelz=tion hydroelysis process, wWas applied
to produce =z dense UGE-microspheres suitable as nuoclear
fuel, The physico~-chemical characteristics of UOB- and
Uoz—microspheres produced at different experimental con-
ditions were stundied and optimized to obfain UOE—micro-
spheres of caximum % theoreticel cdensity suitable as nuc-

lear fusel.
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