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1 . SUMMARY. 

A bulk sample of uranium ore from Pandanus Creek 

was amenable to l e a c h i n g by the process i n use a t the Mary 

Kathleen P l a n t . 

A simple leaching s tage fol lowed by d i r e c t 

p r e c i p i t a t i o n of uranium or recovery by so lvent e x t r a c t i o n or 

ion exchange would also be effective. 

2. ,INTRODUCTION; 

Eight samples of uranium ore from Pandanus Creek N.T. 

were forwarded by the Broken H i l l P r o p r i e t a r y Company Limited 

with a request t h a t a bulk sample should be examined t o 

determine the p o s s i b i l i t y of t reatment by the process in use 

a t the Mary Kathleen P lant in Queensland. 

3. MATERIAL EXAMINED. 

Eight samples of ore , P C . 1 9 2 - 1 9 9 i n c l u s i v e , were 

r e c e i v e d . Each sample weighed about 30 pounds and contained 

m a t e r i a l up to \ inch i n s i z e . 

The samples were mixed and the bulked m a t e r i a l was 

crushed to minus 10 mesh. A r e p r e s e n t a t i v e 20 pound por t ion 

was wet m i l l e d to approximately 70 per c e n t , minus 200 mesh 

and the product was a i r - d r i e d to a c o n s i s t e n c y s u i t a b l e f o r 

handl ing . This sample was des ignated .PC.1 and the r e l e v a n t 

d e t a i l s a r e shown below 

Composite Sample P.C.l 

Moisture 21 per c e n t . 
Uranium Oxide U-̂ Oq 1 . 7 5 per c e n t , (moisture f r e e 

b a s i s ) 

Screen Analys i s 

Mesh Weight Cumulative weight 
B . S . S. % % 

* 52 0 . 1 0 . 1 
5 2 + 7 2 2 . 9 3 . 0 

- 7 2 + 1 0 0 8 . 5 1 1 . 5 
- 1 0 0 + 1 5 0 1 0 . 1 2 1 . 6 
- 1 5 0 + 200 1 4 . 9 3 6 . 5 
- 200 • 6 3 . 5 

Feed 1 0 0 . 0 
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4 . EQUIPMENT. . 

A constant temperature bath was used to maintain 

the requi red temperature f o r the Mary Kathleen type l e a c h . 

E l e c t r i c a l l y operated s t i r r e r s were used t o a g i t a t e 

the pulp during l e a c h i n g . Samples taken during the leaching 

were separated and washed in a small c e n t r i f u g e while the 

f i n a l r e s i d u e s were f i l t e r e d and washed under suc t ion on 

buchner funne ls . pH and "redox" values of l e a c h l i q u o r s 

were measured by convent ional pH meters . 

5. REAGENTS. 

Acid -

98 per c e n t ; . su lphur ic a c i d was d i l u t e d with water 

t o make a s o l u t i o n conta in ing 100 grams &2SO4 p e r 100 m i l l i -

l i t r e s . 

Magne s i a -

Laboratory grade magnesium oxide ( l i g h t ) was used 

t o p r e c i p i t a t e the uranium from l e a c h l i q u o r s . 

6. EXPERIMENTAL PROCEDURE AND RESULTS. 

6 . 1 Mary Kathleen Leach 

A pulp conta in ing ore a t 60 per cent , s o l i d s was 

maintained a t pH 1 , 7 by the a d d i t i o n of su lphur ic a c i d . 

Samples were removed a t i n t e r v a l s and uranium was determined 

in the washed r e s i d u e s . "Separan" f l o c c u l e n t e q u i v a l e n t 

t o 0 . 2 pounds per ton of s o l i d s was added b e f o r e the f i n a l 

f i l t r a t i o n * 

2 D i r e c t Acid Addit ion 

Sulphuric a c i d equiva lent to 50 pounds per shor t 

ton of s o l i d s was added to a pulp containing ore a t 55 per 

c e n t , . s o l i d s . . The pulp was leached at room temperature 

and samples were taken as descr ibed in 6 . 1 . "Separan" 

e q u i v a l e n t t o 0 . 4 pounds per ton was added be fore t h e f i n a l 

f i l t r a t i o n . . 

. 6 . 3 Recovery of Uranium from Liquors 

A water s l u r r y of magnesium oxide was added to 
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measured volumes of the l i q u o r s , kept c o n s t a n t l y a g i t a t e d , 

u n t i l a pH value of 7 . 0 was reached. The p r e c i p i t a t e was 

f i l t e r e d , washed, d r i e d a t 110°C and weighed. This product 

was d i s s o l v e d i n h y d r o c h l o r i c a c i d , made up to a measured 

volume and the c o n s t i t u e n t s determined. 

6 . 4 R e s u l t s 

R e s u l t s of leaching t e s t s are shown in Table 1 and 

those f o r uranium recovery i n Table 2. 

TABLE 1 . 
PANDANUS CREEK COMPOSITE P C . l 

LEACH NO. PC.1/1 PC.1/2 

Type of Leach Mary Kathleen D i r e c t Acid Addition 

P e r cent S o l i d s w/w 60 55 
T o t a l H 2 S 0 a ( l b / 

2000 l b . ) 42 50 
PH 1,7 maintained 

throughout. 
1. .0 - 1 . 3 

Temperature 40° C 20°C 

Head Assay ( U3O8 
S p e r c e n t ) 1 1.75 1.75 

Leaching Time 
Hours 

Liquor R o s i - Leach 
e m f due E f f l ' c y 

Li quor 
emf 

M i l l i -
v o l t s 

R e s i - Leach 
due Eff11cy 
UjO^ % 

1 
2 Flnal^ t 

Residue 

400 
410 
410 
410 

0.086 0.075 0.095 
0.148 

96 94 92 

430 430 
4^0 430 

0 . 1 2 8 0.115 
0 . 1 1 1 
0 . 1 6 2 

93 
93 94 91 

Composition of F i n a l Liquors -
PH 

Uranium Oxide U 3 O 8 g/1 
F e r r i c I r o n , Fe*4"4" " 

Ferrous " Fa4 4 - 11 

Phosphate, PO41 '1 

S i l i c a SiOg 
tr 
11 

1.9 7.7 
0 . 1 5 
0.35 
0.10 
1. 2 

2000 ml from 1000 g Ore 

7.6 
0 . 24 
0 . 3 0 
0 . 1 0 
1 . 4 

1} The h i g h e r uranium content of the f i n a l r e s i d u e s 
i s due to d i f f i c u l t y in washing the comparat ively l a r g o 
bulk of m a t e r i a l on ordinary l a b o r a t o r y f i l t r a t i o n 
equipment. 
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TABLE_2O 

RECOVERY OF .URANIUM FROM LIQUORS. 

LEACH NO. PC. 1/1 PC. 1/2 

I n i t i a l pH 1 , 9 1 . 7 

F i n a l pH 7 . 0 7 . 0 

Volume l i q u o r , ml 500 500 

MgO used g. 2 . 2 

F i n a l product g. 6 . 1 6 . 1 

Composition of F i n a l Product 

g % g % 

u 3 o 8 3 . 7 5 62 3 . 7 5 62 
Fg2c>3 0 . 4 6 . 6 0 . 4 6 . 6 
P2O5 0 . 0 5 0 . 8 0 . 0 5 0 . 8 
S 1 0 2 0 . 6 9 . 8 Oi 7 1 1 . 5 

•7. DISCUSSION. 

Both types of l e a c h were e f f e c t i v e f o r t h i s sample, 

but s l i g h t l y more uranium was d i s s o l v e d by the "Mary Kath leen" 

l e a c h , probably due t o the h i g h e r temperature. I t was not 

n e c e s s a r y to add oxidant t o e i t h e r l e a c h . The a d d i t i o n of 

"Separan" to the "Mary Kathleen" and " D i r e c t Acid" l e a c h 

pulps b e f o r e f i l t r a t i o n , i n amounts equiva lent t o 0 . 2 and 0 . 4 

pound p e r ton r e s p e c t i v e l y , had no apparent b e n e f i c i a l e f f e c t 

on t h e f i l t r a t i o n r a t e . I t would probably be n e c e s s a r y to 

i n v e s t i g a t e t h i s aspec ' : f u r t h e r . 

A product conta ining approximately 60 per c e n t , 

uranium oxide was obtained d i r e c t l y from the l i q u o r s by 

n e u t r a l i s i n g wi th magnesia but t h i s product contained from 

10 to 12 p e r cent , s i l i c a and would probably be unacceptable . 

The l i q u o r s would be amenable to anion exchange f o r uranium 

recovery , but i t i s considered t h a t a so lvent e x t r a c t i o n system 

would be more s a t i s f a c t o r y . I t has been shown t h a t so lvent 

e x t r a c t i o n with amine type e x t r a c t a n t s i s not a f f e c t e d by the 

presence of s i l i c a i n s i m i l a r l i q u o r s and t h a t very l i t t l e 

s i l i c a appears in the product . 
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