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SUMMARY OF RESULTS

The disposition of sodium during the leaching of
Beaverlodge uranium ore has been Aete rmined using radioactive
sodium. A short time leach has been employed to take advantage
of the 15 hour half-life of radioactive sodium-24.

The results of the test indicate that within the
experimental error the sodium appears 'primarily in the pregnant
solution, with a small amount in the wash and an insignificant

amount remaining in the cake,

*
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INTRODUC TION

At the request of Eldorado Mining and Refining Limited
the disposition of sodium during the leaching of Beaverlodge uranium

ore has been determined, In the operational recovery cycle,

approximately ten per cent of the sodium has not been accounted for

and the iﬁtex1tion was to determine whether or not there was exchange
occurring between the sodium and other elements in the leach tailings.
A small-scale test was carried out at the Mines Branch using
Beaverlodge ore and a sodium carbonate solution containing radio-
active sodium. The per cent sodium appearing in the pregnant
solution, the wash, and the cake were determined, from which
conclusions have been drawn regarding the disposition of the .

sodium.

EXPERIMENTAL PROCEDURE

Sodium in the form of sodium carbonate was activated
to saturation in the neutron source at the Mines Branch for a
period of sixvdays » To 1500 ml of leach solution containing 112.5 g
activated sodium carbonate were added 75 g Na2504, and 22.5g NaHCO3.
This was combined with about 1 kg of ore. The mixture was placed in
an autoclave and maintained at a temperature of 115°C and a
pressure of 80 lb/in.‘2 for 4 hours. At the end of this time, the

mixture was filtered giving the pregnant solution, then washed:




giving the wash solution,with the remainder forming a cake. Each
fraction was counted separately and the specific activity determined.
The sodium content in each case was determined by comparison

with solutions and cake, into which a known quantity of radio-

active sodium had been introduced,

EXPERIMENTAL RESULTS

A standard cake for counting purposes was obtained

by mixing 112.5 g activated NaZCO with 929 g tailings. From

3

this a 471 g sample was cut and counted with a scintillation counter.
This sample cont;ined 22.1 g sodium from which it was determined
that 1 g standard.cake contained 4.69 x 10_2 g sodium. Since the
activated sodium employed in thé test and in the standard cake was
w‘ithdr‘awn,from the neutron SOU]'."Ce at the same time’, i_t was
possible to use the standard as a' reference throughout the test
period and it was not necessary to correct for decay.

The standard solution wa;s formed by dissolving
98 Na224CO3 in 220 ml HZO' Thié I\l'a,ZZ'ILCO3 was Withdrawn from
activation 5,1 hr after the >start of the experiment, In order that
comparisons could be made between the count rate of this standard
with that of the leach and wash solutions, it was necessary to
correct for the fact that the activity in the latter cases had

decayed for 5.1 hr. This was accomplished by extrapolating

24
9¢g Na.2 CO3 back to zero time to obtain the equivalent amount




24
at the starting time, If 1l.4 g Na‘2 CO3 had been added at that
time, the activity would have diminished to give the activity

4
recorded when 9 g Na COB were withdrawn, The standaxrd

2
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solution was, therefore, assumed to be composed of 11,4 g Nazz CO3

in 220 ml HZO' From this it was possible to deduce that 1 ml
standard solution contained 2.25 x 10~2 g sodium.

The results of the measurements are shown in

Table 1, using the following values for standards;

1 g standard cake contained 4,69 x 10—2 g sodium,

1 ml standard solution contained 2.25 x 10.-2 g sodium,
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TABLE 1

Experimental Results

Counts/10 min
Background

Net count/10 min
Weight of sample

Count/g/10 min

sample

Ratio standard

c/g/10 min

Sodium content per gram

Count/10 min
Background

Net count/10 min
Volume of sample

~ Count/ml/10 min

l sample ‘

standard ¢/m1/10 min

Ratio
Sodium content per ml
Total volume

Total sodium content

Eiluivale nt Na 2003

Standard deviation

Standard Cake

Standard
Solution

378
30
348
220 ml
1,58
1

2,25 x 10

1674
30
1644
471 g
3.49
1
4.69x 107 g
Leach
Solution
652
30
622
220 ml
2,82
1.79
"2 4,03 x 1072
1440 ml
58 g
133.5 g
T20 %

Test Cake

39
30
9
666 g

1.35 % 10"~

3,85 x 10"3

4

1.81x 10 "¢

Wasgh
Solution

104

30

74

220 ml

3,36 x 107}

0.213

4,80 x 1qf:’.’

1050 m]
5.04 g
11.6 ¢

T 409




CONCI.USIONS

Within the limits of experimental error, the results
indicate that the main portion of the sodium is contained in the
leach solution with the remainder located in the wash solution. The
amount of sodium remaining in the cake is insignificant,

The validity of the tests is somewhat in doubt as the
leaching time was 4 hours compared with the normal 18 hours.
There is a possibility that the tests may be repeated at a later date
with a full 18 hours’ leaching time. In that event, it would be
necessary to obtain activated sodium carbonate commexrcially, as
the saturation activity available with the Mines Branch neutron

source would be insufficient for reasonable counting statistics.
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