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(54) ELECTROLYTIC RECOVERY 
OF URANIUM OXIDES 

(57) A method of extracting uranium 
oxide from a solution of one or more 
uranium compounds, e.g. leach 
liquors, comprising subjecting the 

solution to electrolysis utilizing a high 
current density, e.g. 500 to 4000 amp/ 
mz, whereby uranium oxide is formed 
at the cathode which is recovered. The 
method is particularly suited to a con-
tinuous process using a rotating 
cathode cell (1). 
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SPECIFICATION 

RECOVERY OF URANIUM OXIDES 

This invention relates to the recovery of 
uranium oxides from a solution containing 

5 uranium compounds and in particular to the 
recovery of uranium oxide from leach liquors. 

The present plant practice for the production of 
uranium oxides from uranium-bearing ores 
involves a complex, multi-stage operation. The 

10 ores, which generally contain uranium in an 
amount of 200 to 1000 ppm undergo a primary 
crushing followed by fine grinding normally to a 
particle size of 200 mesh. The finely ground ore is 
mixed with a lixiviant to form a slurry and allowed 

15 to react to extract the uranium from the ore into 
solution in the lixiviant. The normal lixiviants are 
dilute sulphuric acid or an alkali, e.g. sodium or 
ammonium carbonate. 

The pregnant leach liquors are purified and con-
20 centrated by ion exchange and/or solvent 

extraction followed by chemical treatment to 
precipitate the diuranate. The solid diuranate is 
separated from the liquid and calcined to yield the 
uranium oxide, known as yellow cake. 

25 It is an object of the present invention to provide 
a process for recovering uranium oxides from 
solutions containing uranium compounds. 

Therefore according to the invention there is 
provided a method of extracting uranium oxide 

30 from a solution of one or more uranium 
compounds in which the solution is subjected to 
electrolysis utilizing a high current density to form 
solid uranium oxide at the cathode which is 
recovered. 

35 The process of the present invention may be 
used to separate uranium oxide from both dilute or 
concentrated solutions containing soluble 
compounds of uranium. The process is particularly 
suitable for the recovery of uranium oxide from 

40 leach liquors which generally have a concentra-
tion of uranium of 100 to 3000 ppm or from ion 
exchange or solvent extraction strip liquors up to 
30,000 ppm, the uranium oxide forming as a 
powder and the lixiviant being proportionally 

45 regenerated so it may be reused. 
The current density used in the electrolysis is 

high, normally in the region of 500 to 4000 amp/m2. 
In order to achieve optimum recovery of the 
solution there should be a high relative 

50 electrode/liquid velocity, particularly when the 
solutions are dilute. 

In a preferred embodiment of the invention the 
solution containing uranium compounds is 
continuously passed through a rotating cathode 

55 cell operating at a current density in the region of 
2000 to 2500 amp/m2 and the uranium oxide 
particles which are formed are removed from the 
cell as a dispersion and separated by conventional 
solid-liquid separation techniques. 

60 The invention will now be illustrated with 
reference to the accompanying drawings, in which: 

Figure 1 represents atypical electrolysis cell 
arrangement for use in the invention, and 

Figure 2 represents flow diagrams comparing a 
65 prior process for the extraction of uranium oxide 

with that of the present invention. 
The process of the invention is preferably 

conducted in a rotating cathode cell, for example, 
as illustrated in Figure I. Typically, the cell com-

70 prises a cylindrical casing which could be made of 
titanium, forming the anode 1 and a centrally 
positioned cylindrical cathode 2, e.g. of stainless 
steel, which is rotated; alternatively the anode may 
be a separate structure within a containing vessel. 

75 An ion permeable diaphragm 3 is positioned 
between the anode and cathode which prevents 
corrosion of the anode and divides the cell into 
two portions, an anode region 3 and cathode 
region 4. 

80 The solution containing the uranium com-
pounds, e.g. a leach liquor, is passed from a feed 
tank into the cathode region 4 where uranium 
oxide particles are formed on the rotating cathode. 
These particles are continually removed from the 

85 cathode by turbulent boundary flow or with a 
scraper and form a dispersion in the liquor. The 
dispersion is continuously removed from the 
cathode region and passed to a separator where 
the uranium oxide is separated by conventional 

90 solid-liquid separation techniques. 
The dispersion of uranium oxides removed from 

the cell may be passed through a gas separator to 
remove any hydrogen gas evolved at the cathode 
and then through hydrocyclones to remove a 

95 substantial part of the liquor. The concentrated 
slurry may then be passed to a settling tank from 
which the uranium oxides are removed and excess 
liquor recycled. 

An anolyte is continually passed through the 
100 anode compartment. The choice of anolyte 

depends upon the solution of uranium compounds, 
for example, in the case of sulphuric acid being 
used as the lixiviant the anolyte may be pure 
sulphuric acid. 

105 The cell is operated at a high current density, for 
example, in the region of 2500 amp/m2. The 
quantity of uranium which is capable of being 
extracted by the cell is dependent upon the current 
density and not on the rate of flow of the solution. 

110 Thus, a cell will always extract the same quantity 
of uranium each hour providing this amount of 
uranium is contained in the solution passing 
through the cell in an hour. In practice the leach 
liquor is normally passed through the cell as fast as 

115 the operating conditions will allow. 
Current efficiencies in excess of 75% with 

production rates of over 2.0 kg/1000 amp hours are 
obtainable. 

The electrolysis process is a continuous opera-
120 tion and may be used for both dilute and con-

centrated solution. The leach liquors may be 
treated down to a uranium content of 2 ppm and 
therefore the extraction is very efficient. 

Figure 2 of the drawings represents a flow 
125 diagram comparing the process of the invention 

with the existing process. It will be seen that the 
process of the invention avoids the complex, multi-
stage operation of the prior art. 
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CLAIMS 
1. A method of extracting uranium oxide from a 

solution of one or more uranium compounds in 
which the solution is subjected to electrolysis 

5 utilizing a high current density to form solid 
uranium oxide at the cathode which is recovered. 

2. A method as claimed in Claim 1 in which the 
current density is from 500 to 4000 amp/m2. 

3. A method as claimed in Claim 2 in which the 
10 current density is from 2000 to 2500 amp/m2. 

4. A method as claimed in any preceding claim 
in which the solution of uranium compounds 
comprises leach liquor or ion exchange or solvent 
extraction strip liquor containing dissolved 

15 uranium compounds. 
5. A method as claimed in any preceding claim 

in which the solution of uranium compounds is 
continuously passed through a rotating cathode 

cell and a dispersion of uranium oxide is 
20 continuously removed from the cell and the 

uranium oxide separated from the dispersion. 
6. A method as claimed in Claim 5 in which the 

rotating cathode cell comprises a rotatable 
cathode, an anode and an ion permeable 

25 me mbrane positioned between the anode and 
cathode and dividing the cell into an anode region 
which contains an anolyte and a cathode region 
into which the solution of uranium compound is 
fed. 

30 7. A method as claimed in Claim 6 in which the 
anolyte is sulphuric acid. 

8. A method of extracting uranium oxide from a 
solution of one or more uranium compounds 
substantially as herein described with reference to 

35 the accompanying drawings. 
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