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EENEFICI ATI ON OF ORE 
FROM 

RADIUM HILL SOUTH HILL„PR03PECT. 

1. SUMMARY, 
A sample assaying 1.7 lb. U^Og per ton, representative of ore 

from the South Hill Prospect Lode and submitted "by the Radium Hill 
Project, was tested by heavy-media separation and flotation. 

A heavy-media concentrate of 7.2 lb. U^Og per ton containing 
73 per cent, of the uranium in the H.M.S. feed was obtained when 
the minus one-inch plus 10-mesh fraction of the ore was treated 
at a medium specific gravity of 2.79. This fraction, together 
v/ith the minus 10-mesh fraction of the ore represented a recovery 
of 80 per cent, of the total uranium, at a grade of 3.9 lb. U^Og 
per ton. 

Flotation of this combined fraction produced a concentrate 
assaying 12 lb, U-̂ Og per ton, representing an overall recovery of 
70 per cent, of the uranium in the original feed. 

Owing to the mode of occurrence of the davidite in the ore, 
recovery was lower than that obtained on normal Radium Hill ore. 

2. INTRODUCTION. 
The Radium Hill Project requested that a sample of ore from 

the South Hill Prospect be examined with a view to assessing its 
amenability to treatment by the methods of concentration normally 
used at Radium Hill. 

3. MATERIAL EXAMINED* 
The first representative parcel of twelve tons of the South 

Hill Prospect Lode material assayed 0• Lj-5 lb. U^Og per ton. This 
was lower than anticipated and considered too low to warrant test 
work« 

The second parcel of 11.6 tons assayed 1.68 lb, U^Og per ton. 
This material v/as considered to be of satisfactory grade and, after 
crushing to minus one-inch, a sample was used for the heavy-media 
tests. 



EQUIPMENT USED. 
(1) Crushing plant. 
(2) 2' x 1' Denver Dillon vibrating screen. 
(3) 20" diameter cone type heavy-media unit. 
(i+) Laboratory steel batch ball mill. 
(5) Laboratory Fagergren flotation cell, 500 gm. capacity. 

5. EXPERIMJoMTAL PROCEDURE .JUMP, RESULTS. 
5•1 Heavy-media Separation. 

A one ton sample of the ore was crushed to minus one-inch 
and wet screened at 10-mesh. The minus one-inch plus 10-inesh mater-
ial was treated in the heavy-media unit using ferrosilicon as the 
he avy-medium. 

Three stages of heavy-media separation were used, each 
successive stage being at a lower specific gravity. 

The float material from the first stage was used as feed 
for the second, and the float fraction from the second stage used 
as feed for the final stage. 

The separation specific gravity referred to throughout 
this report will be that of the medium feed to the separating cone. 

The specific gravity values of the medium from the top and 
bottom of the separating cone and of the medium feed to the cone 
were recorded for each stage of heavy-media separation and are given 
in Table 1. 

TABLE 1. 
Average Specific GravitiesjDjf Ferrosilicpn,.Medium. 

Stage Peed to Bottom of Top of 
Cone Cone Cone 

1 2.79 2.84 2.69 
2 2.73 2.75 2.67 
3 2.67 2.70 2.60 

The results of these stages are shown in Tables 2, 3, and 
1+ respectively. 
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The minus 10-mesh fraction of the original sample was 
combined proportionately with the sink fraction from heavy-media 
separation at a specific gravity 2079. This mixture was used as 
feed for the flotation t-̂ ats and represented 33.4 per cent, of the 
original material "oy weight and contained 79.7 per cent, of the total 
U-̂ Og content. 

Tests 1 to 3 were carried out on 50^ gram charges of 
flotation feed ground in the laboratory ball mill at 60 per cent, 
solids for 30 minutes. The ground pulp was conditioned at 50 per 
cent, solids in: a^Mgfr^sfJoed agitator for 25 minutes with 7, 10 and 
1^.5 lb. of reagent mixture per ton of flotation feed. 

Reagent. Mixture. 
Peltogen 1.5 parts 
Linseed fatty acids ....... 2.5 " 
Fuel oil 10.0 " 
Naphthenic acid ........... " 

Total: 14.5 " 

Tests 4 to 6 were carried out under identical conditions 
to Tests 1 - 3, but with the grinding time increased to 45 minutes. 

Screen analyses for the 30 and 45 minutes grinds are shown 
in Table 5. 

Results are shown in Table 6 and in Figure 3. 
Rougher concentrates taken over the follov/ing time 

intervals were weighed and assayed and the tests assessed by plotting 
the cumulative weight floated against the cumulative recovery per cent. 

Time intervals: 
Rougher concentrate 1. 0 - 1 5 seconds 

2. . 15 - 45 " 
3. • 45 sees. - 2 minutes 
4. 2 " - 4 " 
5 . 4 " ~ 1 0 " 



- 7 -

Screen Analyses. 

Screen Mesh 30 min. grind- 45 min. grind 
(B.S.) % Weight. % Weight. 

+ 5 2 0 . 6 0 . 3 

- 5 2 + 7 2 2.7 1.6 
- 72 + 100 4 , 9 4 . 1 

- 1 0 0 + 1 5 0 5 . 3 t , , 2 

- 150 + 200 14.4 12.2 
- 200 _ 7 7" 6 

Feed: 100.0 100.0 

TABLE 6. 
Flotation Test Results, 

Test 
No. 

Reagent 
7 lb./ton 

Fraction 

Rougher conc, 
11 i t 

i t 

it 

Rougher tail. 

FEED: 

Cum. Assay % 
% Wt. % Wt. U3O8 U3O8 

lb./ton Dist, 
Cum. % 
U308 Recovery 

1 1 0 . 1 1 0 . 1 18 .7 4 6 . 2 4 6 . 2 
2 5 . 5 1 5 . 6 12 .3 1 6 , 6 6 2 . 3 
3 7 . 3 22 .9 6 . 7 1 2 . 0 7 4 . 8 

si | H . 5 3 4 . 4 4 . 1 11 .5 86 .3 
65,*6 100.0 0 .86 13 .7 100 .0 

100.0 4 . 1 100 .0 

2. 
Reagent 
10 lb./ton 

conc. 1 1 2 . 0 1 2 . 0 19.4 5 2 . 0 5 2 . 0 1! 2 4.8 16.8 13.4 14.3 66.3 
t i 3 5.6 22.4 7-8 9.8 76.1 
11 4 13.2 35.6 3.1 9.2 85.3 
11 5 5.4 41.0 3.9 4.7 90.0 

tail. 59.0 100.0 0.76 10.0 100.0 

FEED: 1 0 0 . 0 4.5 100.0 

3. 
Reagent 
111-. 5 lb ./ton 

Rougher conc. 1 1 2 . 7 12,7 18.0 53.5 53.5 
t i 11 2 6.1 18.8 12.7 17.9 71. h 
i t 11 3 6.5 25.3 6.3 9.5 80.9 11 11 4 10.2 35.5 2.5 5.8 86.7 
t i 11 5 15.0 50.5 1.9 6.5 93.2 

Rougher tail. 49.5 100.0 0 . 5 8 6.8 100.0 

FEED: 100.0 4.3 100.0 
1 .., 1.... nrtr r r IT, - — . 1 i •• lai • • Mi 

(Contd.) 



Test „ Fraction 
% Wt. 

Cum. Assay % Cum. % No. % Wt. % Wt. U 3 0 8 U 3 0 8 U 3 O 8 
lb./ton Dist. Recovery 

mmm • "'•'"•••i r mm, a- — — • — ~ — • . — — — — •-•——.««•.. — 

4 . Rougher conc. 1 1 3 . 0 1 3 . 0 1 6 . 4 4 9 . 5 4 9 . 5 Reagent 11 t i 
2 6 . 6 1 9 . 6 1 1 . 4 1 7 . 3 6 6 . 8 

7 lb./ton t i i t 
3 11.0 3 0 . 6 4 . 7 1 2 . 0 7 8 ; 8 

11 i t 
4 1 2 . 6 4 3 . 2 2 . 5 7 . 2 8 6 . 0 

t i it. 
5 3 . 7 4 6 . 9 5 . 6 4 . 9 9 0 . 9 Rougher tail. 5 3 . 1 1 0 0 . 0 0 . 7 U 9 . 1 1 0 0 . 0 

FEED: 1 0 0 . 0 4 . 3 1 0 0 . 0 

5 . Rougher conc. 1 1 2 . 4 1 2 . 4 1 7 . 0 4 8 . 2 4 8 . 2 

Reagent u u 
2 $11 1 8 . 5 1 1 . 6 1 6 . 2 ' 6 4 . 4 

10 lb./ton 11 i t 
3 •9^0 2 7 . 5 6 . 5 1 3 . 2 77.6 

11 11 
4 1 5 . 2 4 2 . 7 2 . 7 9 . 4 8 7 . 0 ' 

11 11 
5 3 . 8 4 6 . 5 5 . 3 4 . 6 9 1 . 6 

Rougher tail. 5 3 . 5 1 0 0 , 0 0 . 6 7 8 . 4 1 0 0 . 0 

FEED: 1 0 0 . 0 4 . 4 1 0 0 . 0 

6 . Rougher conc. 1 1 4 . 2 1 4 . 2 1 6 . 4 5 5 . 4 5 5 . 4 Reagent t i t i 
2 5 . 9 2 0 . 1 1 0 . 9 1 5 . 2 7 0 . 6 

14 .5 lb./ton u 11 
3 8 . 8 2 8 . 9 5 . 4 1 1 . 2 3 1 . 8 

11 11 
4 1 3 . 5 4 2 . 4 1 . 9 6 . 2 8 8 . 0 

11 11 
5 1 1 . 5 5 3 . 9 2 . 0 5 . 5 9 3 . 5 Rougher tail. 4 6 . 1 1 0 0 . 0 0 . 5 8 6 . 5 1 0 0 , 0 

FEED: 1 0 0 . 0 4 . 2 1 0 0 . 0 

— r , -TT-.T • T T M .-1 . .. -« • .J— . — , . _t r̂  r.1 , - - , - , 

These results show that grinding to ~J2 per cent, minus 200-
mesh and conditioning the pulp at 50 per cent, solids with 14.5 lb. 
of reagent mixture per ton of ore (Test 3) gives optimum results. 

A cyclic test was conducted on six 5C0 gram charges of 
flotation feed ground to 72 per cent, minus 200-mesh and conditioned 
with reagent as in Test 3. The rougher concentrate was cleaned 
twice, the cleaner tailing being added to the next charge after 
grinding and the recleaner tailing being added to the rougher 
concentrate produced from the next charge and so on. The results 
of this test are shown in Table 7. 

Fraction. 

TABIJIi .7. 

% Weight. U 3 O 8 
lb ./ton 

U308 Dist. %. 

Recleaner concentrate 
Recleaner tailing ... 
Cleaner tailing ...... 
Rougher tailing 

e 9 

1 • • 

FEED (calculated) 

29.5 2.0 
4.7 
63.3 

100.0 

12.2 2.2 1.6 0.6 
4.1 

8 7 . 3 

1.0 
1 . 9 

9 . 8 

100.0 



6. DISCUSSION OF RESULTS. 

It can be seen from Table 2 that at a specific gravity of 
2.79 only 73 per cent, of the uranium in the heavy-media feed is 
recovered in a concentrate assaying 7.2 lb. U-̂ Og per ton with a ratio 
of concentration of 6.U to 1. The low recovery achieved in the tests 
is believed to be due to the mode of occurrence of the davidite in the 
ore. A mineralogical examination of the heavy-media concentrates 
showed that 

some of the davidite was free but. the greater amount was 
present as composite particles. 

Table 2 and Figure 1 show that by combining the minus 
10-mesh material in the ore with the heavy-media concentrate produced 
at specific gravity 2.79, a product is obtained representing 33.U per 
cent, by weight of the original feed containing 80 per cent, of the 
uranium. The ore is upgraded from 1.7 to 3.9 lb. U^Og per ton. 

If the specific gravity of separation is lowered from 
2.79 to 2.73 (see Table 3 and Figures 1 and 2) the amount of heavy-
media feed reporting in the sink fraction is increased from 15.6 to 
25»9 per cent, by weight with a reduction of grade of concentrate 
from 7.2 to U.6 lb. U^Og per ton. At this lower specific gravity 
an increase of 7,5 per cent, uranium recovery in the heavy media feed 
is gained. A mixture of the minus 10-mesh fraction and the heavy-
media concentrate recovered 8 5 per cent, of the uranium in the ore, 
in a concentrate assaying 3.3 lb. U-̂ Og per ton. 

By decreasing the specific gravity of separation to 2.67> 
55 per cent, of the heavy-media feed material reports in the sink 
fraction. The tailing fraction, assaying 0.34 lb. U^Og per ton, 
indicates high losses due to the fineness and composite nature of 
the davidite in the ore. 

6.2. Flotation. 
Comparing Tests 1-3 and 4-6 there is no evidence to show 

that finer grinding would increase the recovery of uranium. 
The results of the cyclic test show that a concentrate 

grade of 12.2 lb. U^Og per ton can be obtained with a recovery of 
87,3 per cont. of the uraniu.m in the flotation feed. 

Generally the material presents no abnormalities in 
flotation compared with normal Radium Hill ore, although the ratio 
of- concentration of uranium is somewhat lower. 



7. CONCLUSIONS. 
The heavy-media tests indicate that 80 per cent, of the uranium 

is recovered in upgrading the ore from 1.7 to 3.9 lb. per ton. This 
is achieved by using a separation specific gravity of 2.79. 
Alternatively, 85 per cent, -if the uranium can be recovered in a 
combined concentrate of 3.3 lb. U-̂ Og per ton by using a separation 
specific, gravity of 2.73. 

These tests indicate that the recovery of davidite b3̂  heavy-
media from the South Hill prospect Lode will not be as high as the 
recoveries obtained by heavy-media separation from other lodes at 
Radium Hill, The lower recovery is believed to be caused by the 
msde of occurrence of the davidite. 

Flotation of the combined heavy-media sink fraction at 2.79 
specific gravity and minus 10-mesh fraction of the ore produces a 
concentrate of 12.2 lb. U-0g per ton, representing a recovery of 
87.3 per cent, of the uranium in the flotation feed. This is 
equivalent to an overall recovery of almost 70 per cent, of the 
uranium in the original ore. 





CONCLUSIONS; 
In the case of the relatively rich 7 lbs. ore davidite 

is in complex intergrowth except for a few free particles of 
maximum size 1.0 mm. 

In the lower grade materials davidite was also observed 
to be present as fine . intergrowth, biTt the more sparsely 
distributed as the grade decreased. 

No further upgrading of ore can be expected by heavy-medi 
separation at the coarse sizing used. 
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