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[57] ABSTRACT 
A method of making spherical metallic oxide and me-
tallic carbide particles, especially particles consisting 
of fuel or breeder material for nuclear reactors such as 
oxide or carbide compounds of uranium, plutonium, 
thorium and the like with a diameter of from 0.1 to 
1.5 millimeters, according to which an aqueous solu-
tion of a metallic nitrate or a metallic chloride or a 
mixture of metallic nitrates or metallic chlorides in 
which the metallic ions and anions are in a stoichio-
metric ratio to each other, is added dropwise to an or-
ganic phase. The method according to the invention is 
characterized primarily in that the drops formed from 
said aqueous solution after congealing, are washed in 
an aqueous solution containing ammonia and from 
0.001% to 0.1% of a non-ionic surface active agent, 
especially an ethylene oxide condensate, enveloping 
said particles and preventing them from clumping dur-
ing the following drying step, drying the thus hardened 
particles in an air current having a temperature of 
from 150° to 300°C and an atmospheric moisture con-
tent corresponding to the degree of saturation of the 
air at a temperature of about from 20° to 50°C, and 
sintering the thus dried particles at about 1300°C. 

2 Claims, No Drawings 
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centrated ammonia water. Subsequently, the aqueous 
METHOD OF MAKING SPHERICAL METALLIC solution was dropwise added to an organic phase 
OXIDE AND METALLIC CARBIDE PARTICLES formed of methylisobutyl ketone, said organic phase 

forming a liquid layer within a reaction column above 
The present invention relates to a method of making 5 an aqueous ammonia solution. The particles formed in 

spherical metallic oxide or metallic carbide particles, of the reaction column by gelling were subsequently in a 
fuel or breeder materials for nuclear reactors, such as 1% ammonia water washed free of ammonium nitrate 
oxide or carbide compounds of uranium, plutonium, while to said last mentioned wash water there was 
and thorium, or the like, which have a diameter of from added 0.01 % by weight of an ethylene oxide conden-
0.1 to 1.5 mm. According to this method, an aqueous 1 0 sate as surface active agent. As surface active agent in 
solution of a metallic nitrate, or a metallic chloride, or the wash water also sorbitanmonooleate may be suc-
a mixture of metallic nitrates or metallic chlorides, or a cessfully employed. Subsequently, the particles were 
sol containing said metal oxides, is added dropwise to dried in an air stream heated to a temperature of 150°C 
an organic phase above an aqueous ammonia solution. which air stream was saturated with water at a tempera-
The molarity of the metallic ions is between 0.4 and 1 5 ture of 40°C. Subsequently the particles were sintered 
1.5. In order to form carbides, carbon in colloidal form at a temperature of 1300°C. The uniformly shaped 
is added to the aqueous solution or sol, and the then particles prepared in conformity with this method and 
formed carbon containing oxide particles are heated. A having a ball diameter of approximately 0.8 millimeter 
ketone or ketone mixture is used as the organic phase, had a sufficiently high density which met all require-
which at room temperature has a dissolving power for 2 0 ments of high temperature reactors, 
water up to about 4 percent by weight and has a viscos- It is, of course, to be understood that the present 
ity between one half and twice that of water. invention is, by no means, limited to the specific 

It is known to cure or aftertreat hardened particles method set forth above, but also comprises any modifi-
from aqueous solutions of heavy metal compounds or cations within the scope of the appended claims, 
sols by washing them in solvents, such as isopropylal- What I claim is: 
cohol, which are miscible in water, and subsequently to 1. A method of making spherical metallic oxide and 
dry and sinter them. A drawback of this method con- metallic carbide particles of fuels and breeding mate-
sists in that the media used for washing are relatively rial for nuclear reactors, such as oxide or carbide corn-
expensive. In addition, it was necessary to take safety 3Q pounds which have a diameter of from 0.1 to 1.5 milli-
precautions because of the flammability of the solvent. meters, which includes in combination the steps of: 
It is also known to dry the hardened or solidified parti- dropwise adding to an organic phase above an aqueous 
cles with superheated steam. This method is also rela- solution of ammonia a substance selected from the 
tively expensive. group consisting of an aqueous solution of a metallic 

It is an object of the present invention to improve the 3 5 nitrate, a metallic chloride, a mixture of metallic ni-
known methods of producing the above described par- trates, a mixture of metallic chlorides or a sol contain-
ticles. ing said metal oxides, the molarity of said metallic ions 

It is a further object of the present invention to pro- being between 0.4 and 1.5, and said carbides being 
vide a substantially simpler and more economic curing formed by adding carbon in colloidal form to said aque-
of such particles. 4 0 ous solution or sol and then sintering the carbon con-

With these and other objects in view, the method taining oxide particles, while employing as organic 
according to the present invention is characterized phase a substance selected from the group consisting of 
primarily in that the drops formed from the aqueous a ketone or a ketone mixture which at room tempera-
solution, after congealing, are washed in an aqueous ture has a solubility for water up to about 4% by weight 
solution containing ammonia as well as from 0.001 to 4 5 and has a viscosity between one half and twice that of 
0.1% of a non-ionic surface active agent such as an water, washing the drops formed from said aqueous 
ethylene oxide condensate or the like, which covers the solution after they have congealed in an aqueous solu-
particles and prevents them from clumping during the tion containing ammonia and from 0.001% to 0.1% of 
drying step. Subsequently thereto, the hardened parti- a non-ionic surface active agent, such as an ethylene 
cles are dried in an air stream having a temperature of 5 0 oxide condensate which envelops said particles and 
from 150° to 300°C and an atmospheric moisture con- prevents them from clumping during the drying step, 
tent which corresponds to the degree of saturation of drying the particles in an air current having a tempera-
the air at a temperature of about from 20° to 50CC. ture of from 150° to 300CC and an atmospheric mois-
Thereupon, the dried particles, if necessary after re- ture content corresponding to the degree of saturation 
duction of the compound of the heavy metal contained 5 5 of the air at a temperature of about from 20° to 50°C, 
in the aqueous solution, are sintered at about 1300°C. and sintering the thus dried particles at about 1300°C. 

2. A method according to claim 1, which includes the 
step of reducing the compound of the heavy metal in 

One liter of a one-molaric solution of TH(N03)4 X said aqueous solution prior to sintering said dried parti-
5H20 in water was pre-neutralized by the addition of 6 0 cles. 
approximately 3.7 mol of ammonia in the form of con- * * * * * 
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