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K BENEFICIATION OF ORE

FROM
RADIUM HIIL SOUTH HILL PROSPECT.

1. SUMMARY .

A sample assaying 1.7 1b. U308 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 flotafion.

A heavy-media concentrate of 7.2 1b. U308 per ton containing
7% per cent. of the uranium in the H.M.S. feced was obtained when
the minus one-~inch plus lo-mésh fraction of the ore waé treated
at a medium specific gravity of 2.79. This fraction. together
with 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 1bo, U308
per ton.

Flotatioﬁ of this combined fraction produced a concentrate
assaying 12 1b. U308 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, " INTRODUGCTION.

The Radium Hill Project requested that a)sample of ore from
the South Hill Prospect be examined with a view to assessing its
emenability to treatment by the methods of concentration normally

used at Radium Hill,

S MATERTAL EXAMINED.

The first representative parcel of twelve tons of the South
Hill Prospecﬁ Lode material assayed O;u5 1b. U308 per ton. This
was lower than anticipated and considered.too low to warrant test
worke. _

The second parcel of 11.6 tons assayed 1.68 1b, U40g Der ton.
This materizl was considered to be of satisfactory grade and, after
crushing to minus one-incli, a ssmple was used for the heavy-medis

tests,



Lo EQUIPMENT USED.
(1) drushing plant.,
(2) 2' x 1' Denver Dillon vibrating screcn.
(3) 20" diemeter cone type heevy-media unit.
(L4) TLeboratory steel batch ball mill,

(5) ZLaboratory Fagergren flotation cell, 500 gm. capacity.

5e IXPERIMIENTAL PROCEDURE AND RESULTS.

5.1 Heéyy—media Separation.-

A one ton sample'of the ore was crushed to minus one-inch
and wet screened at'lo-mesh.' The minus one-inch plus 1lO0-imesh mater-—
ial was treated in the heavy-media unit using ferrosilicon as the
heavy-mediun.

Threc stages pf heavy-media separation were used, each
successive stage being at a lower specifié gravity.

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

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

The spécific gravity valuecs of the médium from the top and
bottom of the separatihg cone and of the mcdium feed to the cone
werce rccorded for cach stage of heavy—media separation and arc given

- in Table 1, |

| TABIE 1.

Average Specific Greavities of Ferrosilicon Medium.

T e - rare " SRS

Stage Feed to Bottom of Top of

Cone Cone | Cone
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

It respectively.



TABLE 2.

Heavy lcdia Separation at Spceific Gravity 2.79.

Bascd on heavy-media feed. Based on whole ore.

Product.

Assay'

VVhOlC Ore 90000 @D0O0CO0D0CO SISO
H.l\ﬂe Fced ® @ 00c e ®0OO00e00O

Minus 1lO0-mesh

H.I\-'VI. Sim{ ®® 9000 9OGO8O0O0CO0OOES

Minus 1O0-mesh plus
H.I\ﬁe Sirlk ® 0000 00e 0 @0

H.NI. Float 6000008006 000080 .

Wei§ht Distribution Welight Assay Distribution
o lb. U308/ton- Uz0g5 = %. 7 Ib. Uz0g/ton. U,0g = %e
- - - 100.,0 1.64 (C) 100.0
100.0 1.54 (C) 100,0 78.9 1.54 (C) .7)4.3
1.6 (4) 1.6 (4) 1
| | ¥
- - - 21.1 2,0 25,7
15.6 7.2 72.7 12.3 7.2 5.0
- - - - 3344 3.9 79.7
8L.L 0.50 27.3 66.6 0.50 20.3

'Cc' denotes calculated assay value.

'A' denotes actual assayed valuec.



TABLE 3.

Hcavy Mcdia Scperation at Specific Gravity 2.73.

o~ - o " . e A o

Bascd on heavy-mcdia fegd.

Bascd on wholc. ore,

Product,.

'C! denotes calculated assay value.
'A' denotes sctual assayed valuce.

Vicight Asssy Distribuﬁion A Weight Assay Distribution
% T - %
% 1b, U308/ton., U50g = % %0 1b. U308/ton. Uz0g = %o
Whole ore - - - 100.0 1.59 (C) 100.0
1968 (.AA.)
HoMo Feed eessoesesnrses 100.0 - 1.49 (C) 1000 78.9 1.49 (¢) 73.5
1.6 (a) 7 1.6 (&)
@;nus 10~1ESh sscecssocoa - - - 21.1 2,0 26.5
HoI‘!’io Sin}{ ©00c0eeo0o0NOOS®POO 2509 LL06 8002 2O.L!- L}-o6 58.8
Minus 1O-mesh plus
HoN{o Sim( o0 0000600600 - - et LI-105 303 85.3
I'IQI'I'EO Float sescescsccoen 7Ll-¢1 OQL!-O 1908 5805 O.LJ.O 1“07




TABIE L.

Hecavy HMedia Separation at Specific Gravity 2.67.

L e

Product.

FIP RS P

Based on heavy nedia fced,

B [EPYRPURFIRE JUpUPEIE ¥ ¥

Based on whole orc.

L T T S R L AL L A

T A . Cg—

We;ght Assay Distribution We%ght Assay 1b. Disgtribution
70e 1b, U308/t01‘1. U308 - %o Foe UBOB./ton° U508 - P
WhOlC OYC eveccsose - - - 100.0 1.59 (C) 100.0
1.68 (&)
Hollo TCOA sooeeasoes 10040 1.48 (C) 100.0 78.9 1.48 (C) .
1.6 (&) 1.5 (A)
E’iinus 10—mCSh soeoo0o 00 21.1 2.0 26.5
HpI’Io Sim 00000 ec00e 55.5 201!- - 89-8 L‘-308 2-"4- 66-0
iflinus 10-mesh, plus '
HONI. Sinl: oeoeocoo b - - 6Ll--9 2.3 9205
H.I‘ro Float © 0600300000 L!-L!-.5 003“- 10.2 3501 O.BLL ’ 7.5

'C' denotcs calculated assay valuc.
'A' denotes actual assayed value.
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The minus 10-mesh fraction of the original_sample was
combined proportionately with the sink fraction from heavy-mnedia
separation at a spccific gravity 2.79. This mixturc was uscd as
‘feed For the flotaticn “wiubs wad weprescnted 33.4 per cent. of the
.originel materisl by weighb and contained 79.7 per cent. of the total
U308 content, |

Tests 1 to 5 were carried out on 500 grem cherges of
flotation feed greund in the lsboratory ball mill at 60 per cent.
solids for 30 minutes. The ground pulp was confitioned at 50 per
cent., solids in e highrspced agitator for 25 minutes with 7, 10 and

1L.5 1b. of reagent mixture per ton of flotation feed.

Rcagent. Mixturc.

PELtOGEI eovocoosessosccess 1leb parts
Linseed Tatty acids soecoes 2,5 "
FUCL 0il eoeesoccoseccossss 10,0 M
Naphthenic acid cceseccoess _Q0¢5

' Total: 1he5 "

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

Sereen analyses for the 30 and L5 minutcs grinds are shqwn
in Table 5. | |

Results arc shown in Table 6 and in Figure 3.

Rougher concentrates taken over the following time
intervals were weighed and assayced and the tests essessed by plotting

the cumulative weight floated ageinst the cumulative rccovery per cent.

Time intervals:

Roughcr concentrate 1. 0 - 15 seconds
2. . 15 = L5 "
3. + L5 sees. - 2 minutcs
o o u -l " '

5, L ~10 1"
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TABIE 5.

raaeraaz. e A

Screen snelyses.

- L M aiate s - ik

Screen Mesh 30 min. grind- L5 min. grind -

B B L S

~

LR

(B.S.) % Weight. 5o Weight.
+ 52 0.6 0,3
-~ b2 + 72 247 1.6
- 100 + 150 5.3 L2
- 150 + 200 1.0 12.2
- 200 72.1 77.6
Peed: 100.,0 100.0
Flotetion Test Results,
Test Cum., Assay % Cum. %
No. Fraction % Wt. % Wt.,  Uz0g  Uz0g U308
‘ 1b,/ton Dist. Recovery
1. Rougher conc. 1 10,1 10.1 18,7 L6.2 L6.2
Reagent " " 2 5.5 15.6 12,3 16,6 62.8
7 1b./ton " " 3 7.3 22,9 6.7 12.0 74.8
1t it
gg 11.5 34,4 L 11.5 86,3
Rougher teil. 65:6 100,0 0,86 13.7 100.0
FRLED: 100,0 L1 100.0
Reagent Rougher conc. 1 12.0 12,0 19.4 52.0 52.0
10 1b./ton " i 2  L.8 = 16.8 13.4 14.3 66.3
" o 3 5.6 22.’-‘- 708 9-8 76.1
i " L 13,2 35.6 3.1 9.2 85.3
" i 5 5.4 41,0 3.9 L.7 90.0
Rougher tail. 59.0 100.0 - 0.76 10.0  100.0
FRBID: 100,0 L.5 100.0
34 Rougher conc., 1 12,7 12,7  18.0 53.5  53.5
- Reagent " " 2 6.1 18.8 12.7 17.9 71l.L
1.5 1b./ton " " 3 6.5 25.3 6¢3 9.5 80.9
" " L 10,2 35.5 2.5 5.8 86,7
i " 5 15,0 50.5 1.9 6¢5 93,2
Rougher tail. L9.5 100.0 0.58 6.8 100.0
FLED: 100,0 bh.3 100.,0

B A et 4

(Conté.)



TABLE 6 (Contd.):

Test. Praction Cum.  Assay % Cum. %
No. % Wt. % Wt, U308 U308 U308
: - o : 1b./ton Dist. Recovery
L. Rougher conc. 1 13.0 13.0 16.4 L9.5 u§ 5
Reagent " " 2 6.6 19.6 11,4 17.3 66.8
7 1b./ton o " 3 11.0 3046 Le7 12,0 784
x : " L 12.6 L3,2 2.5 7.2 86.0
. R 5 307 )-l-609 5-6 “-09 9009
Rougher tail. 53.1 100.0 0.74L 9.1 100,
FEED: 100.0 L.3 100,0
56 Rougher conec. 1 12,4 12,4 17.0 L8.2 L8,2
Reagent L " 2  6i1 18.5 11.6 16,2 éL.L
10 1b./ton " ; 3 990 27.5 6.5 13.2 _37.6
':' " L 15,2 L2,7 2.7 9.L 700‘
! " 5 3.8 Lé.5 5.3 L.6 91.6
Rougher tail. 5365 100,0 0.67 8.4 100.0
FEED: 100.0 Loy 100.,0
6. Rougher conc. 1 14,2 1h.2 16.4 55.4 55.4
Reagent " " 2 5.9 20,1 10.9 15.2 70.6
14,5 1b./ton " L 3 8,8 28.9 5.1 11,2 81.8
" " L 13,5 Lo 1.9 6.2  88.0
" " 5 11.5 53.9 2.0 5.5 83,5
ROU_ghCI‘ taila L‘-6ol 10000 On58 6.5 10030
FEED: : 100.0 , .2 100,0

These results show thet grinding to 72 per cent. minus 200-
mesh and conditioning the pulp at 50 per cent. solids with 1L.5 1b.
of reagent mixture per ton of ore (Test 3) gives optimum results.

A ecyclic test was conducted on six 500 gresm charges of
flotation feed ground to 72 per cent. minus 200-nesh and conditioned
with reagent as in Test 3. The rougher concentrate was clezned
twice, the cleaner tailing being added to the next cherge arter
grinding and the reclesner teiling being added to the rougher
concentrate produced from the next charge and so on. The results

of this test are shovmn in Teble 7.

| TABLE 7.
Fraction. % Weight. U308 U308
. 1b./ton Dis%. % o
Recleaner condentrate coo 29.5 12,2 87.3
Recleaner talling eeeeeos 2.0 2.2 1.0
Cleeaner tailing seccoevee Llo? 1-6 1.9
Rougher tailing eeevccces 63,8 0.6 9,8
FEED (calculated) eeseeos 100.0 L1 100.0
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6. DISCUSSION OF RESUILTS.

6.1 Heavy Media Sepesration.

| It can be seen from Teble 2 that at a specific gfavity of
2.79 only 73 per cent. of the uranium in the heavy-media feed is
recovered in a concentrate assaying 7.2 1b. U308 per ton with a ratio
of concentration of 6.4 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 exemination of the heavy-media concentrates
showed that some of the davidite was freec but. the greater amount was
present as composite particles.

Table 2 and Figure 1 éhow that by comhining the minus
10-mesh materiel in the ore with the heavy-media concentrate produced
at specific gravity 2.79, a product is obtzined representing 33.L4 per
cent. by weight of the original feed containing 80 per cent. of the
urenium, The ore is upgraded from 1.7 to 3.9 1b, U308 per ton.

If the specifiec gravity of separation is lowered from
2,79 to 2.73 (sce Table 3 and Figures 1 and 2) the amount of heavy-
medis 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 L.6 1lb. U308 per ton. At this lower specific gravity
an incrcase of 7.5 ver cent. uranium recovery in the heavy media fced
is gaincd. A mixture of the minus 1l0-mesh fraction and the heavy-—
nedla concentrate recovered 85 per cent. of the uranium in the ore,
in & concentrate assaying 3.3 1lb,. U308 per ton. |

By dccrcesing the specific gravity of sepsration to 2,67,
55 per ccnt. of the hcavy—mcdia.féed material recports in the sink
fraction. The tailing frection, assaying d.BM 1b. U308 per ton,
indicates high losscs due to the fineness aﬁd composite naturc of

the davidite in thce oree.

6.2, Flotation.
Comparing Tests 1-3 and L-6 theré'is no evidence to show
that fincr grinding would incrcasc the recovéry of uranium.
The results of the cvelic test show that a concentrate
grade of 12.2 1b. U308 ner ton can be obtained with a rccovery of
87.3 per cent., of the ureniuvm in the flotation feed.

Gencreslly the material presents no cbnormalities in
flotetion compared with normal Radium Hill ore, elthough the ratio

of concentration of uvroniuvm is somevhet lower,



o

7. CONCLUSIONS.

“The hcavy—media tcsts incicate that 80 wer cent. of the vranium
is recovered iﬂ upgrading‘the ore from l.7 to 3,9 1b. pcr ton. Tﬁis
is achieved by using a sepsratien specific gravity of 2.79. :
Altcrnatively, 85 per cint. -3f the uranium cah be reecovercd in a
coimbined conccntretc of 3.3 1b. U308 per ton by using a separation
spceific gravity of 2.73.

These tests ihdicate ﬁhat the rccovery of devidite by hecavy-~
media from the South Hill Erbspecf Lode will not be as high as the
rccoverics obteined by heavy-inedie seneration from other lodes at
Radiuwm Hill. The lower recovery is beliceved to be caused by the
medc of occurrence of the devidite.

Plotetion of the'combined hecavy-mecdia sink fraction et 2.79
specific grevity end minus 10-nesh frection of the orc produces a
conecntrate of 12.2 1b. U508 pcr ton, represcnting & recovery of
87.3 per cent. of the urenivm in the flotation focd. This is
cquivalent to an overall rccovery of almost 70 ncer cent. of the

urenivm in the origincl ore.

o g S s wm S

-
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APPENDLX.,

FIN“RALOGY & PETROLOGY SHCTION

REPORT NO, P.R.C. 1/59.

MATERTAT, Redium Hill ore.

SUBMITTED RY: Hetellurgicel Section

DATE RECEIVED: thH Jonutry, 1959,

MARKS OR NUMBERS: ¥.9037 ~ M.90LO.

SOQURCE ¢ ‘ South Lode Prosneet,
INFCRILLTION REQUIRED Kodc of occurrence of devidite.

HETHOD OF EXAMINATION: Megnotice scparation #nd microscopic.

RESULTS (F EXAMINATION:

L representative portion of each of the Ffoup samnles was
divided into & magnetic and non-magnetic fraction. Briguettes
were prepared from all thesge fractions. Comiments on the micro-
scopic observations are as follows:

M.9037 — H.M, Sink (at S.G. 2.79):

The magnetic fraction eontains lerge amounts of magnetite,
free or composite with silicates, Smaller smounts of pyrite,
heematite end ilmenite occur cemposite with silicates conteining
megnetites, Minor devidite was found in quartZHﬂﬁﬂnetlte COﬂpOSltGS.

The non-magnetic fractien contsins an sbundance of davidite,
Soie 1is free, slthough conteining its usual 1nclu51ons, but the bulk
of 1% is composite &s fine greined complex intergrowths with quaritz,
rutile and opyrite, G;lnulng to at least —-100 mesh would be necezssary
to free this davidite.

Numerous other composites cre present, such es silicate—
rutile, ilmenite-hzenctite-silic te%, megnetite~silicates, end minor
pyrite and chalcopyrite,

.@@.-,9;058 = HM. Sink (8% §.G. 2.73. £looh ot S.G. 2,79):
1

This megnetie materisl

15 as that deseribed above, but no
davidite wes dboe veda

The non-mognetic moteriesl is mostly silicetss with snell
inclusions of ncomctlte, ratile, ilmenite and magnetite smongst which
minor deovidite mey be ssen o fing-grained intergrowths.

¥.2039 ~ HJ, Sink (ot 8,6, 2,67, float at S.G. 2.73): ‘

No devidite w observed in either chCblon, the predom-
al contzining only inclusions of izzgnetites,

£5
inantly siliecous matsri
hoematite, ilmenite ond rutile =g euhedr11 laths of snall size,

M. 9000 ~ H.M, Floet (et 8., 2.67):

The waterirl of both froctions wes found to be devoid of
devidite aftern the exeminction of four briguettes.




CONCLUSIONS ¢

In the case of the reletively rich 7 lbs. ore davidite
is in complex intergrowth except for & few free particles of
naximun size 1.0 mn,

In the lowecr grede materiels devidite was clso observed
to be present es fine . intergrowth, but the more sporsely
distributed es the grade decrezsed.

No further upgrading of ore can be expected by heavy-nedia

separation at the coarse sizing used.
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