. '-.??ARTMEI{TAL oo ONLL ﬁ 6 5?7

DEPARTMENT OF MINES,
South Australia,
~RESEARCH AND DEVELOPMENT BRANCH..

R.D. 80.

L4

CROCKER®S WELL ORE = FLOTATTON INVESTIGATIONS.

PART 1

Removal of acid-consuning ninerals fron
flotation” concentrates produccd from high
grade ore,

PART 2: .
Flotation of low grade orc.

by

G.D, SHERIDAN,

Cony No, 229. DATE: May; 1958,



S TELT CRE e FLOTATIGH - VESTIGA®

< 4

wC O;;b,cz];l;s—

PART 1, = Removal of acid-consuning nincrals,
Tron flotation conccntratos ?TOdUCGd
from high grade orc.

Se

-éh-bs-brac-th !.QQQOOQ&COO"OO.QO..OODQQQQCG09 acCh uee

. v . v . - . B Ce . . o

Smlrlary..“...un.u..... cevoess nloﬁq'mbovﬂoqa

[ R T T T T T 3

Ma’horial :D 1110(10‘300 .PQ!C"Q..'.'..‘O‘QQ‘Q‘;é

‘rql A_Qﬂ.’tl't@ SOquﬂ-tlon'u.opooto '.OO’! enao;;;;;t

| Experimonial Proccdurce and Resultg,,,,,,,,,,,

........ ~ v < e . v % e e w

) - . .. . o . .- . .
EQ_U.lmel’fb.;t‘cqﬁo‘qagoo-oa»o:oo-.'v sess av0ose e

« &

------------------

4,2 Son&rﬂtlon of the Mica mlnerﬂlu..,aﬁ.,...;,

Cbservations and Conclusions secnomseansa

L

T=‘lo.1;f1.“c1on of 1ow grnde ore,

. w N e e P

Ab‘ES.UI’&C’t‘a R B BB S PR RN OLVN R NIV NS D OTPOCP U I BOIDEPD D

w v ¥

Summqry.acnnnapo pe aaw aqov [ XX otonowoa#.pﬂ.tu RN I )

® e W wm e e e e e e e e W e e v W

Moterial Examinod.. ceeNeeReROTRIOEPREO t-on;ocn’n«pa;

.o e .

unlm.len'b USGd,.,..,:.,. csrececpesvcIvrsrne vevae

1*".':q<3:f*:|_r:10n’l:a1 ?rocvduro and LResUltSseswseesoascss

4ol

1;2
43

Observations and Conclusions

'Flot%tion tosts on samples of varying

v . -

COITtOIIt.o..nontnnqoao'bo. sesn cevense

1120% plant test - 2,0 1b U On/ton fecle
IFlotation tests on ore’ ok leCg grade’ "7
(0;75 1b- Ub’osl'ton\-ooau oua:gnoegoy»oo'o

4.3.1 Test kocoauﬂ-oiti@b0600)’0@’#!0'0’(‘
4,3,2 Pilot Plant Test 0,75 1b U30g/ton’

feed...* S8 e 00 & D0 QRO .0‘..‘0‘0 QOOO.'

oW v

L R RN BN N

ek 3%

Fego.

10,
10é
10,
10,
1l.
11:
13,
14,
15.
16§
17.



CROCKER'S WELL ORE ~ FLOTAT ION TIVESTIGAT 10,
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224 1 - Removal of acld-consuming miners
from- £ otation concentrate produced from
high~grade ore,

Verious types of flotation treatment were
investigated with a view to improving the
concentrates from Crocker's Well to make
them more suitable for leaching,

Leaching tests on Crocker's Well flotation concentrates

have shown that:

(2) The consumption of acid is high because of large
amounts of mica minerals and apatite in the concentrates,
(b) The excessive oiliness of the concentrates interferes

with the normal leaching process,

Laboratory tests show that wmost of the mica minersl
can be removed by flptation in acid circuit prior to Flotation of
the uraniumvminerals‘ Small losses of uranium occur in the mica
fraction but this is compensated by an appreciable increase in
the grade of the fingl concentrates and a considerable reduction
in acid consumption during leaching,

The inclusion of two new surface active agents'in the
normal fourecompouent reagent mizture known as the Radium Hill
mixture reduces the amount o7 oil retained by the concentrates,

Attemptswto remove the phosphate mineral, apatite,

were notv successful,

v

2, MATERTAL EXAMINED,

The Following samples were uscd for testings

(1) Ore obtained from shaft sinking in November 1956

and received as "ot No,25" assaying 12,7 1bs Uz0g per ton,
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(2) Ore assaying 6 - 7 1lbs UzOg per ton pre.” .7 by

diluting "Lot No,25" ore with low grade country oci,

v

3, EQUIZMENT.
The cqguipment used in the tests included:

Fagergren laboratory batch LlOﬁ&thﬂ cell ~ 500 gram capaclty,

o

Laboratory stcel ball mill -~ 500 gram capacity.

4, EIZPERIMENTAT, PROCEDURE and RESULTS.

In the following tests the four component or Radium Hill

mixturce consisted of:

- “

1;5 1b: Poltogen/ton, .
2.0 1b, Tinsced fatty acid/ton.
6.0 1b, Fucl 0il/ton.

. 0.5 1lb, Cresylic acid/ton,

4,1 Apatite separa zlon,

Tests werc carricd out on ore assaying 12 1bs, UzOg per
ton to float apatite ppeLerontl 11y from the uranium minerals
using caustic starch and oleic acid as the ma jor reagents,

Three tests were carried out in the following menner:

v

1, 500 grams of the orc ground to 50 percemt minus 200
mgsh (Tyler serics) in ball mill at 60 percent solids,

2? Pulp tr wnufo*red to float cell and deslimed using
1.0 1b NaOH/ton and 0,2 1b Na,SiOz/ton as gangue dispersents.
3, “ ”ulp was then condltloned in float cell for 10 minutes

with 1,0, 2,0 and 3,0 1b, caustic starch/ton for the threc

tests,

G":)

4, Olcic acid cquivalcut to 2,0 1lbs »exr ton of ore was

©

addced in four cqual stages to cach of the three tests, -

-

Results of this serics arc shown in Table 1.



Apntite Separation Test 1=3.
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Uz Oqs Po O~
Prod st percent  UzOp - P05 - 287 . 25
Froduct, Woight, 1b/§on. Percent, Percéni. Pérgént.
Test 1t ’
1.0 1b, starch, ] ]
Slime, : 7.6 14,1 0. 55 7.9 9.4
Apatite Conc, 3.1 6.0 0;75 1.4 5:4
Tailings, 89,3 13.7 0. 41 90.7 85,
FEED, 100, 0 13,5 0,43 100, 0 10040
Test 23 ;
2,0 1b, starchi ]
Slime, © 1052 146 0, 54 11,9 12,5
Apatite  Conc, 1.6 54 0.21 0.7 0.8
Tailing, 88,2 12,4 0.43 87.4 86,7
FEED. 100. 0 125 0, 44 100, 0 100.0
Test 3% )
3,0 1b, starch, v
Slime, ° 9:3 13,4 0. 53 10; 0 13,2
Apatite. 1.3 Te? 0,18 0.8 0.6
Tailing, 89,4 12,4 0,36 89.2 86.2
TEED, 100.0 12,4 0.37 100,0 100.0

oun Wit e g Nmegon] ool

Lest No.4

This test was carriced out under the following conditions:

1. 500 gram orc ground and deslimed as in provious tesis,
2. - Pulp conditioned in an attrition conditioner for
20 minutes at 50 percent solids with 5.0 1lb, of
Radium Hill reagenﬁ/ton plus 0,25 1b of ethylene oxide
condensate per ton, he latter cihemical produces
concentrates which are less oily than concentra?es

produced by using the Radium Hill reagent alonc.
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D The rougher concentrate was clewred once c.d
conditioned in float cell with 3.0 lb, Causvic
starch/ton for 10 minutess

4, Olcic acid was added in stages of 0,5 lb/ton up
to a total of 2,0 lb/fon; The amount floating was
very small and was conscquently bulked as "apatite
concentrate™, The wmineral not floated in this step

was cleanecd as ‘absite concontrate®,

The results of Test 4 arc shown in Teblc 2.

TABLE 2.

-

Apatite Scparation - Test No, 4.

PO

erminaned e capmnscal woot el Wengeme] Nandpia T oY st haohd weneag

- Weight Uz0g P205 Uz 0g° P20
Froduct. Percent, lg/tOﬂ. Percont, Dist, =~ Dis
Percent, Perccent,
Slime, . 8:2 14:1 0.55 10;2 10:9
Apatite cone, 2.5 156.8 7,60 54,6 46,3
Absite conc, N 3.7 161,3 2,65 52,6 23,
lst cleancr tail, 11:8 1.23 0,10 1.3 2,9
Rougher ta2il, 73,8 0.2 0, 09 1.3 16,1
FEED, ©100.0 11.4 0,41 100, 0 100.0

Iost No.D.

In ?his test the ore was ground and desllmcd as in
previous tests, Puln was conditioned with 1 1b. caustic starch/ton
for 10 minutes in the float ccll, Oleic acid added (2,0 1b/ton)

and an anatite concentrate removed, Tailing Ffrom this

step was conditioncd at 50 perccnt solids in an attrition
conditioner for 20 minutcs with 5 1lb, Radiunm "111 reagent /ton,
plus 0,25 1D, ethylenc.oxido condensate »ner ton, The rougher

float was cleancd once,

-

Results of Test No,5 are shown in Table 3.
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. U=z O P O
, ) Weight Uz0g P50x [ o 25 .
Product, & Distrib. Distrib
v Percent, 1b/% on. Percent., Percent, Percént:
Slimé, " 8,0 12,8 0.57 7.2 1054
- Apatite congé, 2.4 9.3 030 1.6 1.7
Absite conc. - 10:0 125, 0 3443 8T.4 T8+.4
1st cleancr tail. 20:7 1,37 0, 03 1.9 1.4
Rougher tail, 58.9 047 0, 06 1.9 Sel
FEED, 100,0 14,3 0. 44 100,0 100, 0

l
|

®

4,2 Separation of the Mica mincrals,

Preliminary laboratory tcests showed that mico minerals
in acid circuit and on deslimed feced responded to flotation

ol

with ARMAC 12D (Lourylamine acetate) and the following five

tecsts were carried out to confirm results.

Lest No. L.

600 grams of orc were grognd and deslimed as in
the tosts aimed at apatite rcmoval,

Thc sands werce conditioncd for 1 minute with 5 ml of
10 percent H2804 after which the "ARMAC 12D" was added as

a2 1 nercent solution in stages of 1 ml, using 2 total of 2,5 ml

and the mice float taken off immediatcly after cach addition.

The tailing from the mica £loat was filtcrcd and

the solids conditioncd for 15 minutcs withs
0,75 1b, Pcltogen.
1,00 1b, Linsced fatty acids,
5,00 1b, Fuel oil, )
0,25 1b, Naphthcnic =2cids, -
0,11 1b, Sorbitan monolcate,
0,14 1b, Ethylenc oxidc condensate,
per ton of orc, The reagentswerc mixcd Before boing added

to the circuit,
The uvranium mincrals were floatced and the rougher
concentrate cleancd twice, Flocculotion occurred in the

rougher flotation stage and a lot of quartz flosted, This was



remedicd by - Tiing 5 ml of 10 percent HZSO4 to the Jirst
cieancr, v ich effectively dispersed the "flocs" and uropped
out the quartz,.

The results of Test No,1 arc shown in Table 4,

TABLE 4.

Mico Separation = Test No. 1.

| eomt - Uz0q - Ps0. - Uz0g - 2505
o Weicsht % 8 2V5 a8 . P eq .
Product, - Distiib, Distrib,
Percent., 1b/ton.  Percent. Por 00 ITs - Poroent.
Slime, 8y 7 14,0 0; 46 9:2 1250
Mica float, ) 12,0 549 0.27 5¢4 10,0
Recleancr conce 3:0 300;0 5.77 68¢1 54,0
" tail, 4.0 26,2 0,54 e 9 6e5
Cleancr tail; 30.3 3,6 0,17 8.2 155
Rougher tail, 42,0 0.%4 0,02 1.2 2.0
FEED, 100,0 13,2 0, 34 100, 0 100, 0
- Tegt No,2 and 3.

Two further tests were carriecd out under similar
conditions, the only change being in point of addition oi the
acid to disperse flocs in uranium flotations, viz:

Teost No.2 5 ml, 10% HyS0, added to sccond cleancr,
Test Ho.3 " i weooom "conditionex,
Results of Test Nos, 2 ond3 are shown in Tables
5 and 6 rcspectively,
TABLE 5, . - .
Mica Separation - Tost Ho.2.
- - u o Uz 0g Pp O -

Wei gt Uz 0g PoO5 28 . 275

Product, Do Ry DisT, Dist,

Perccent, l%/‘t on, Percent, Porcont. Poroemt.

- Slime fraction, 9.2 13.3 0; 49 9:3 13.7
Mica float, : 13,0 5.3 0. 36 5e3 143
Recleaner conc, 3:0 290;0 5,51 66.4 50.0
i tail, T 28,2 0. 86 16,6 20,0
Cleaner tail, 5.1 3,8 0,13 14 1.0
Rougher tail, 62,0 0,2 Oul 1.0 1.0
FEED. 100, 0 13,1 0033 100, 0 100, 0

W S —
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TABLE 6,

-

Mica Separation — Test L.m._...a.

. - _ U., O - P, 0
; chenu. 1b/ton.  Percent, Percent,  Porcent.
Slime fraction. ;2 11:5 0543 758 - 1%:6
Mice float. - 6.4 7:9 0,31 4.2 7:.8
Reccleancr conc, B 31040 5. T6 82, 71,2

1 + ‘a,'i 1. . . . s .
Cleancr tail; ; 2T 10,4 O, 41 25 4f3
Rougher tail, 79,5 0. 45 0, 01 3, 3.1
FEED, 100,0 12,0 0,26 100,0 100,0

v

A further test was made using 6 1lb, UzOg feed was
Tollows:

4 x 500 gram charges were ground and deslimed
before,

0
9]

he deslimed sands were conditioned witi 20um1. of
10 percent H2804 and the mica Was floated using 0.2 1b/ton
ARMAC 12D" as in provious tests,

The tailing from the mica float was filtercd and
washed once to counteract cffects of residual aminc from
nica stoge, then conditioncd for 15 minutes with the reagent
mizturce for uranium Llotation and 5 mls 10 perceit HZSO4;

The rouchoer concentrate was clcecancd 3 times with
additions of 5 ml, of 10 perceﬂt H2504 to the first and

sccond cleancrs resnectively,.

1

Results of Test No,4 arc shown in Table 7.



. e U~ O D0 U 08.‘ PQOB .
Product WCL AT 3-8 275 3.8 Tatrib:
FLO4UCT,. T Doree: Dist Distrib,
; Percent.  1b/ton. ercent Binoent,  Poreis,
Slime fraction. 9:5 6.6 0:12 8.8 5.7
Mica float,- 6,2 2.8 0.27 2.5 5.5
Concentrata, y 2.6 215,0 8¢9 786 76,8
3rd cleaner tail, 0,8 21.3 O¢ 96 2.4 235
2nd cleancr tail, 3.5 8.3 0,34 4.0 4e3
lst cleancr tail, 14,2 1.1 0,07 2.1 3.0
Rougher tail, 63,2 0,18 0,02 1.6 4,2
FEZD. 100, 0 Tol 0.3 100.0 1.00, 0

Tegt Mo, ba
In order to demonstrate the effect of nreliminary
removal of nmich, & as far as possiblc

prior to flot~tion

The

500

Mhe

Turther test was carried out

in conditions sinilar to Test No.4 but the mica

cf the uraniun nincrals,.

proccdure adopted was:

be

was not removed

gram charges of ore werc ground and deslimed
as in Test o,

deslimed sands werce conditioned with the

uraniun rescent mixture and 5 cc, 10 percent H,SO, Tor 15
) © & 27 Y4

ninutes,

The rouzher concentrate was cleanced thrce

tiues with additions of 5

sccond clcaners,

c

C. 10 percent HQSO4

to the first and

The results of Test No.5 arc shown in Table 8.
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TABTE 8,
ricn Senzration - Test No. D.
U Oa Pr0
3 ol : Ps0 - 8 2V5
Product, Height, 3%3% " 02 2 Dist.  Dicd.
Kl v 4 wd Ug o 01il, SerCcellt, ,PGI'CG“LT'G . :?@.’D@ll’t
Slime fraction, 6.4 6.5 9;36 5;6 0852
Concentrate, 8,1 79.5 2,9 8935 87.8
31rd cleaner t2il, 1.3 4e4 0.18 0,9 0.7
2nd cleaner tail; 5¢0 2.2 0,04 l;§ 0.7
1st cleaner tail, 8.5 0,52 0,01 0.0 0;9
fou her tail, 70,7 0.22 0,01 2e1 2.5
WEED. 100,0 7o 2 0.27 100,0 100.0

5. OBSBRVATIONS and CONCLUSIONS - 2a5T 1.

The separation of apatite from the uranium minerals
will obviously reguire more selective reagents, 2.5 the tests
results indicate a similarity in flotation behaviour between
the vhosnhzte 2nd uranium minerals,

On the other hand senaration of the nica minerals
is fairly comnlete and it may be noszible to reduce the loss
of uranigm in the micy fraction by cleaning or floxting at
lower pH, llost of the uranium in the slime fraction would .
nrobably be recoverced by recombining this firaction with the
toiling from nica flotation, his may result in 2 1owéring
of grade of <the final concentrates but more work wouvld aave
to be done along these lines,

Leach tests on a sample of "mica-free® conce:itrates
oroduced in the laboratary were reported as beinz satisfactary
ond acid consumption was considerably reduced,

The dnclusion of two surface=2active agents, nanely,
sorbitan mono-oleate and “Nonion PL00% to the Radiﬁm Till
reagent nirture nroduces concentrates which are much less oil

in mature thoan concentrates obtained using the normal Ffour-

commhonent Badium Iill mixture,



Tlotation tests carried out on ore assay-
ing 0,75 lbe UzOg per ton indicate that
recovery of apploximately eighty percent
of the uranium with concentrate grades

of 20 =~ 25 1bas U308 per ton should be
possible,

HRR

1. BUMMARY.

Teboratory and pilot plant tests were carried out
using ore from & number oI ghaf% samples received at Thebarton
over the last twelve months., These parcels of orc were derived
from the Mining Branch investizations and varicd in grade from
0.1 to 2,0 1b, UzOg/ton.

Flotation tests show that the gradc of concentrato
obtal ncd in Inboratory cyclic batch tests falls considorab}y a8

tho middlin~ Fraction tends to report with the concentratc.

A

2, MATERIAL BIAMINED.

Six samplces of ore worc tested, five of which were
selocﬁgd Trom tho‘shaft samnle lots having o U308 content ranging
from 0,25 1b to 2.0 1b, per ton. Thesc five samplcs were
representative of Lot Nos. 1, 5, 8, 9 and 10,

The sixth sample was 2 composite blcnded fromaall
shaft sample lots rcceived and this sample assaycd 0.75 1b U308/fon;

T

wl

his was considercd by the Mining Branch to be the average grade
of orc from the scction being investigatced.

-

3, DLOUIPIENT USED,

o o

The cquioment used in the tests was as follows:

-

1, Taboratory batch ball mill 500 grams capacity.
2, Taborntory Fagergren flot~tion cclls.
5 »ilot Plont cquipment consists of ball mill, classificr

twelve Agitrir flototion cells and ancillary cquinment

such 2s pumps, feeders, ctca



EXPERIMENT. i, i0CEDURE and RESULTS.

-

4,1 TFlotntion tests on samples of varying UzOg contont.

. hlvo samplcs were sclected at U308 contents of
0. 25, 0.5, 1.0, 1.5 and 2,0 1b/ton and laborstory tost
out to d?tormino the probablc concentratc gradce for cach
orc Tync,

The Tosults of these tests arc shown in Table 9,

The following conditions were standard for 21l tests,

1, Grinding.

50 percent minus 200 mesh (Tyler scrics).

v L

2, TFlotation timeg,

W DOUNEIS B ERCuRERY R haaat Ml

-

Roughing - 10 minutos.

1st cleaning - 6 mlnutosf'
2nd " '
Srd "

-~ 3 minutcs,

- 1% minutcs.

34 percent solids,

4, Conditioning with rcagents in float ccll for 15 minutes,
5. Reozcutse

-

5.0 1b of the following mixturc por tons
Peltogen, ‘ Oéé part,
Linsced fotty ~ncidse 0.8 "
Tucl 0il, 9 3,5 "
Tnphthonic neid, 0,5 ™
Sorbitan mono=-olcate (S.M.0.) 0,09 "
Octylphenol oxyethylene condensate (P100), 0,23 "



TABLE 9,

Batch iotation Mests on Ore Samnles of Varvi.. Grade.

;ést Feeg—Grade ?roducts:“ - Weight Y 'gggérib’
1b .UgOg/ton Percent 1b/ton. Por oot .

1, 0,25 Concentrate, 1.5 Dol 42,7
3rd cleaner tail, R :

2nd cleaner tail; ; 945 1{5 36f0

1st cleaner tail, 10,5 042 12,4

Rougher tail, 82,5 0, 02 8.9

FEED, 100,0 0.20 100.0

2. 0.5 %oncentrate.t . 1.6 17.2 53,4
rd cleaner tail, : .

2nd cleancr tail, g 5.6 e 7 28f6

1lst cleaner tail, 16,9 0. 47 15,1

Rougher tail, 759 0. 02 2.9

3 1 v 0 gon.cel'ltra-tclo ) 102 58. 2 730 5
° - rd cleancr t2il, ‘ E 3

_ 2nd cleancr tail,) 2.8 4f7 1431

lst clcancr tail. 16,3 Os4 6.7

Rougher tail, 797 0. 07 5.7

FEED,. 100,0 0.95 100.0

4q 1,5 Concentrate, 14 70,8 76,3
3rd cleancr tail; R R

2nd cleaner tail;g 4i6 454 15ﬁ2

1st cleanecr tail, 15,0 0,63 Ted

Rougher tail, 79,0 - 0,02 1.2

TEED. 100, 0 1.30 100,0

5, 2,0 Gonoontrato, 1.4 105, 3 7004
rd clcancr tail, i

2nd cleancr tail;g 450 6f9 1315

1st clcoancr toil, 18,3 1.16 10,2

Rougher tail, 7643 0,16 5. 9

FETD, 100,0 2,08

1000

for mineralogical cxanimntion and results are reported in Table 10,

The concentrates from cach of the five tests were subnithed

g
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TABLE 10,

" Test 1. Test 2., Test 2. Tcst 4. Tcst 5.
lincrals, Weight =~ Weight Weight Weight =~ Wedight -

Porcent. Porcent., Percent. Percont. Porcont.

- - v L] . w »

Opague Bromneritc. 0. 75 5.2 1.6 15.4 20,4
Non-ooaduc " 0,75 1.2 6.0 70 9.0
Apa%ité. 29.7 62,5 52,0 33.6 3346
Rutilo, " 14¢4 14.8 18,3 27.6 18,7
Ouaftz + Tolspar. 11,3 5e5 2,1 6.8 4,7
Ferruginous cl&y. 17.4 -’ -’ - -
liicas, chloritc, ” 10,8 4,8 tr. tre Tr,
T™uorite, zircon, g tr. tr. tr, tr,. TP
NOﬂQZlﬁu, orthite ¢tce tr. tr. tre tr, TP
Hematite, " limonite, 6.2 2.8 «5 502 5.0
Sulphidcs, 3¢9 T 445 o & 6.4
Mo motite, 4,8 1.5 tr. tr. 2,6
Ilncnite, tr, tr, tr, Tre tr,.
100,0 100,0 100,0 100,0 100,0

O o] L whean} S—t— p——r A xR

The above concentrates differed somcwhat fron The
carlicr Crocker's Well concentrates in having mostly +hc black
opaguce Form oi branncrito prescit and not the distipctivo ycllow
forn of thoriun=bramncritc (Absitc) usually visiblc. A study
of the minoralogica analyscs shows markcd dccCroasc 1n.tho
nicaccous minerals as the grade of conceuntratc improves, In
conscquence of this, cxporimentnl work on the scparation of
nica nincrals from thce concentrates yrgposod in Part 1'of this

ronort, wos not necessary for this ore,

4,2 Pilot Plamt tost = 2.0 1bs Uz 8L~.~£9.o.g

Approximately forty pounds of concentrates were oproduced
in the 100 1b/hour pilot plant for leaching tcsts by the
Cheniical Resecarch Scction,

The shaft sonple (Lot No.10) of 2,0 1bs Uaos/ﬁon

grade wag uscd as fceed,



-y Iy -
Reagent quantity and type was a8 uscd in the lavoratory
tTests,
e concentrate was given two cleanings wud the
finnl produch assayed 12,5 1b. U308/ton for a recovery of
93,0 percent of the uraniun.
A sample of the Pilot Plant concontratc was subnitted

for ninernlogical cxemination 2md the resultis rcported in

Table 11,
TABLE 11,
Mineralosical Analysis of Conconbirato.
Produccd in Pilot Plant Tosts.
- Mincral. . Porcent Weidt.
opaque (Magnetite, hematite g
‘ branncritc). - 16,7
Non-opaguc brannecrite. 343
Apatits. 442
Rutile, : T.0
Micas, chlorite, 13.5
Quartz, fclspar, . | 4745
Clay material, T.8
Tluoritc. tre
Zircon, ’ tra
Tourmoline, tr,
100,0
NOTL ¢

An attenpt to clininate the quartz-felspar ganguc.: fron
the concentrate by recleaning o portion in the laboratory flozt

cell was not successiul,

4.3 TFlototion tests on gre of fixed zrade (0.75 1b. UzOg/ton).

In Scptenber, 1957 advice was rcceived to the effect
that the probableggrade og the Crocker's Well deposit would be
in the ardor of 0,75 to 1,0 1b U308/ton.

A representative sanple of approximately six tons
was blended from the shaft sample lots and this sample was
used for 21l further laboratory and pilot plant tests. The
sanple assayed 0,75 1b U308/ton.
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4,%,1 Togt Proccdure,.

Moty wore carricd out using 5.0, 4.9 4.0, 3.55
3,0 and 2,5 1b, of rcagent per ton, 4ll cther conditions
of teots were similar to thosc used for the first scrics,

Tost results arc shown in Tablc 12,

PABLE 12,

Batch Tlot“tlon_2_§§~_gn OL15~*b Uz0 8 _Focd witn
Vo anounts of go%qog&

' : . U020
Rongont : L Woiglt U308 3 §
Tost. 1b/ton. Froducts. Perceit. 1b/fton, ?gg§02;2
1, 5.0 Concentrate, 2,8 244 85§2
Recleancr tail. 345 0369 3.0
Clcaner taile 155 0, 40 Ted
Rougher tail, 8.2 0, 05 4e 4
HDADS, 100,0 0, &0 100. 0
2, 4,5 Concentrate, 2.0 1.4 8230
» Recleancr t21il, 2.0 1.66 4.3
Cleancr tail, 11.8 0.6 9.2
- Rougher tail, 8442 0, 04 4,5
HEADS, 100,0 0. 77 100, 0
Se 4,0 Concentrate, 2.1 23.5 7340
Recleancr tail, 1.9 54 9.0
Clcaner tail; {0%) 0: 47 5.0
Rougher tail, 88.7 O 11 13,0
HEADS, 100, 0 0,68  100.0 -
4, 3.5 Concentrate, 1.7 29,8 69Q8
Recleaner tail, 23 240 6.3
Clcancr toil, 10,0 1.14 15,6
Rougher tail, 86,0 04 07 Be3
- HEADS. 100, 0 0.75 _ 100,0
5, 3,0 Concentrate, ° 1.8 24.6 6340
Recleaner tail, 1.8 449 12,5 .
Cleaner toil, 9,0 0.67 8.4
Rougher toil, 87.4 0,13 16.2
HE.DS, 100, 0 0470 100,0
R 2.5 Concentrate, ° 1.4 28,2 476
Recleancr tail, 1.8 449 10,6
Clecancer tail, 840 1.6 154
Rougher toil, 88.8 0,25 2044

HEADS, 100, 0 0,83 100, 0




iv the results of the tests shown in ieblc 12
showed tuut 4,5 1b, of reagemt per ton was the ninimun
amount required to zive optinun results,; 2 laboratory

cyclic tost was carried out using this anount of reagent.

The result of this tost is shown in Table 13,

TABLE 13,
Cyelic Tost Using 4.5 lb/ton of Roaszonts.

] o

: U On

p Hoidtt ' U50 3%
Protuets Brcom,  1bfon.  Jetlh:
Concentrate, Ta'T 0.4 93;0
Recloaner tail, 1.9 0.25 Ca7
Cleoancr toil, 340 0z 34 la3
Rougher tail. 87«4 O,u4 5.0
HEADS, 10C, 0 0,70 100, 0

Tt will be observed fronm thesc results tha when
the niddlings products arc rccycled they tond to report with
the eoncembtrate, this increasing recovery but oUbSuwntl XM
reducing the grade., In plont operation however, it should

It

be possible to producce 2 higher grade concontr to, sinilar

to batch tests, at the cxpense of recovery,

w v - - - v

4,3,2 Pilot Plont Test C.75 b, U598/tgg_£oo@;

Approxinately 5C 1b, of concentrntes were produccd
in the 10C 1b/hour pilot plant under sinilar conditions
to thosc uscd in the laboratory cyclic test.

In this »ilot scals test it was honed to prcduce
concentrate of 2 grade similar to that cbtained in the
laboratory batch tests, Because of the difficulty in
altering conditions in the cloaninz circuit of the pilot
scale cquinnent, this 2inm was not achicved since the

concentrate nroducced assayed only 7.5 1bs U308 cr ton

renresenting 2 recovery of 92.C percent of the uraniun,



‘ .
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5. OBSERV.LTICHS ond CCNCLUSIONS .

Sorad:.

The naturc of the diluent in the pilot plant concentrates
is nct known, as the concentrates comtain about 8C percent of
notoricl finer than 2CC mesh (Tyler scrics), which nnkes
nincrnlogical cstination very difficult. Tt is 1ikely, however,
that the main combtanination is duc to slimed apatite and felspar

and the usc of depressants such as acids should be investigated,

W WNe NN
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