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PRECIPITA.TION OF SODIUM DIPRAHfl.TE FROM PITCHBLENDE LIQUORS 

I . INTRODUCTION 
' I I • m III 1 •• — 

In the t rea tment of c a r n o t i t e c o n c e n t r a t e s , sodium d i u r a n a t e was prei-
pared by a c i d i f y i n g t r i c a r b o n a t e l i q u o r s to e l i m i n a t e carbon d i o x i d e , and 
then p r e c i p i t a t i n g the sodium s a l t by the a d d i t i o n of c a u s t i c . D i r ec t 
p r e c i p i t a t i o n of uranium by the a d d i t i o n o f c a u s t i c to t r i c a r b o n a t e l i q u o r s 
was used when p i tchblende o res were prodessisd, because t h i s procedure was 
more e f f e c t i v e i n g iv ing a product w i th a low molybdenum c o n t e n t . Tests 
of t h i s method i n the l a b o r a t o r y and P i l o t P l a n t i n d i c a t e d t h a t low uranium 
lo s se s (0 .2 to 0^Z%) would be encountered wi th t y p i c a l l i q u o r s i f 1,7 to 
2 ,0 lbs ' , of c a u s t i c were added fo r every pound of u r anos i c oxide i n so lu t ion^ 
Since lo s ses as high as Z% were incur red i n p l a n t o p e r a t i o n s , f u r t h e r work 
was under taken , i n an e f f o r t to reduce the uranium c o n c e n t r a t i o n i n the waste 
l i q u o r s , 

I I T DISCUSSION 

Uranium i s so lub le i n a l k a l i n e carbonate s o l u t i o n s to a l i m i t e d e x t e n t 
as sodium urany l t r i c a r b o n a t e . The uranium can be p r e c i p i t a t e d from s o l u 
t i ons by the a d d i t i o n of an excess of c a u s t i c , t h e excess r equ i r ed be ing a 
func t ion of the l i q u o r composit ion. I t was des i red to determine the c a u s t i c 
consumption requ i red for complete p r e c i p i t a t i o n of uranium under p l a n t 
o p e r a t i n g c o n d i t i o n s . 

The inves i j iga t ion was c a r r i e d o u t wi th t r i c a r b o n a t e l i q u o r s , which 
were obta ined from the process ing p l a n t . Previous t r ea tment had inc luded 
d i s so lv ing of the uranium conten t of the o r i g i n a l feed m a t e r i a l w i th 
s u l f u r i c a c i d , followed by n e u t r a l i z a t i o n w i th soda ash» Lead had been 
removed by the a d d i t i o n of sodium s u l f i d e , l eav ing t h e s o l u t i o n ready fo r 
the p r e c i p i t a t i o n o f sodium d i u r a n a t e . Five samples were ob ta ined to 
cover v a r i a t i o n s i n d i g e s t i o n procedure and type of f e e d . 

I I I . EXPERIMENTAL 

A, Ef fec t of Process Var iab les 

The f i ve r e p r e s e n t a t i v e l i q u o r s were -analysed, and the uranium l o s s 
as a func t ion of the c a u s t i c concen t r a t ion was detennined for each . The 
ana lyses a re summarized below: 

Concentra t ion i n Grams per 100 c c . 

NagCO, Equiva len t t o 
NagCOs / NaHCOg 

3.20 
3^86 
.2,50 
3.60 
2.39 

Liquor 

614 
616 
617 
618 
688 

U3O8 

,725 
.783 
.783 
.766 
.756 

NagSO^ 

'2.00 
3.40 
•2,28 
2 .31 
2.02 

NagCOg 

1.76 
2.96 
1.89 
2.96 
1.65 

^B 

NaHCOg 

1.15 
,46 

.-.48 
, , 50 
.59 

^S 

.6 
x" 
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One sample. No. 614, was t r e a t e d w i t h var ious r a t i o s of c a u s t i c to 
u ranos i c ox ide , a f t e r a n\jmber of t r e a t m e n t s , and the amount of uranium 
which had no t p r e c i p i t a t e d was determined. Ihe e f f e c t s of a d d i t i o n a l 
sodium s u l f a t e and sodium carbonate and of d i l u t i o n and c o n c e n t r a t i o n of 
the l i q u o r were determined. In these t e s t s the t r i c a r b o n a t e l i q u o r was 
heated to 90°C, , and a s o l u t i o n of c a u s t i c soda was added s lowly. The 
suspension of soda s a l t was then d iges ted for one hour and f i l t e r e d . The 
r e s u l t s of these t e s t s a re summarized below: 

Condi t ion 

1, Or ig ina l l i quo r 

2 , Di luted to one-haIf 
o r i g i n a l concen t r a t ion 

Grams NaOH per Gram U3O8 

1.2 1.4 1.6 1.8 2,0 
% U i n % U i n %IJ i n f4 U i n % U i n 
So lu t ion Solut ion Solution Solut ion Solut ion 

9,90 

7.54 

.69 

2.52 

, 2Q 

1.88 

.15 

1.14 

,12 

.58 

Evaporated from .725 g. 
U3O8 to l.O g, U3O8 per 
100 cc. 1,48 ,22 .17 .11 .09 

4, Addition of 2,5 g. 
NagCOg per 100 cc. 12.3 3.87 1.35 .53 ,32 

5. Addition of 2,0 g. 
NagSO^ per 100 cc, 5,50 .74 

6, Addition of 2.5 g, 
NagCOg / 2.0 g. NagS04 
per 100 cc, 7,7 3,36 1.29 

.017 

.̂ 52 

.014 

,33 

These data show that the original liquor gave low uranium losses when 
1,6 g. of caustic were added for every gram of uranosic oxide. Dilution gave 
higher losses, whereas concentration gave lower losses. Increase of the soda 
ash concentration gave higher losses, but increase of sodium sulfate concen
tration gave lower losses. When both were increased, the effect was that of 
increase in soda ash concentration only. 

Another variable, the amount of organic matter, was tested with liquor 
616. This solution was digested with Douglas fir sawdust for 24 hours at 
95° C , and a clear liquor was obtained by filtration. The liquor was dark 
in color, end soda salt precipitated from it was also very dark. That 
organ!o matter can hold up uranium is shown in the following table: 

Grams NaOH p^r Gram UsOg 

1.05 1.22 1.40 
% U i n 

So lu t ion 
% U i n 

So lu t ion 
% U i n 

So lu t ion 

1.57 
% U i n 

So lu t ion 

1.75 
% U i n 

So lu t ion 
Original 
Digested with Sawdust 

10.3 
36.4 

2,4 
17,5 

.79 
5.0 

,41 
2.23 

,22 
1.78 

.e 
. ^ 

I) 



-4-

It is probable that organic matter would not interfere to this extent in 
plant processing, for all the samples in this study had been processed in 
wooden tanks, and gave satisfactory results. 

Ihe time of digestion after the cau$tic addition was not critical. 
Ihe loss after a one-hour digestion was the same as that after a seven-
hour digestion. 

B. Effect of Variations in Plant Solutioiis 

Ihe uranium losses were determined for each of the samples from the 
plant by using various ratios of caustic to uranium', Ihe results are given 
in the follov.ing table; 

Grams NaOH 
Gram U30g 

1.05 
1.11 
1.20 
1.22 
1.30 
1.40 
1.49 
1.57 
1.60 
1.67 
1,75 
1.80 
-1.86 
2.00 

per 

/ 

ik 

^ 

614 

9.9 

.69 

.20 

,15 

,12 

Percen t o 
616 

10,3 

2,4 

.79 

,41 

.22 

f Uranium 
617 

3.7 

,75 

,29 

,24 

.16 

i n So lu t ion 
618 

8.5 

1,87 

0 7 8 

f 

,34 

.20 

68« 

.54 

.28 

.16 

. ' l ^ 

.15 

Ihe factor which appeared to be most important in determining the 
uranium loss was the concentration of sodium carbonate equivalent to the 
sodivim carbonate and bicarbonate concentrations. The only discrepancy 
was between samples 616 and 618. Ihe former wap expected to show a higher 
loss for a given caustic ratio, but this was not found to be the case. 
This was probably due to the fact that No. 616 had'a much higher sodium 
sulfate content than No. 618, since increases in sodium sulfate have been 
found to give lower losses. 

Whereas the liquors differed markedly at low caustic ratios, losses 
were about the same for all when sufficient caustic was added. , 

IV. SUMMARY 

This s tudy proved t h a t r t i s pos s ib l e to o b t a i n uranium r ecove r i e s of 
99 .8^ by adding 1,8 grams o f NaOH pe^ gram UgOg to r e p r e s e n t a t i v e samples 
of t r i c a r b o n a t e l i q u o r , V.hile l e s s NaOH i s e f f e c t i v e wi th pome l i q u o r s , 
the f u l l amount i s necessa ry to i i jsure s a t i s f a c t o r y recovery i n a l l c a s e s , -v 
i f the c a u s t i c r e q u i r e m ^ t i s not to be determined for each l i q u o r and i f w(J 
no r a p i d t e s t for ureni©» in the f i l t r a t e i s a v a i l a b l e . I t wQji33d appears /^ 
from these r e s u l t s -that the l o s s e s ,which c h a r a c t e r i z e d t h i s work were due CV 
to t h e a d d i t i o n of insTiff ic ient ^saus t ic . \ , 


