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~ ABSTRACT

Continuous pilot plant, acid leaching at atmospheric
pressure and ambient temperature under various acid
and oxidizing conditions showed that extractions of over
95% could be obtained within 48 hours of contact time.

- Acid conspmption values ranged from approximately
85 to 145 1b of 93% H2S04 per ton of ore, -Operating
data indicated thatno abnﬁrn\ﬁgai ,'adverse factor would be
involved in treating an ore of this type using conventional

hydrometallurgical processing equipment,
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INTRODUCTION'

British Newfoundland Exploration Ltd., operating under Atomic
Energy Control Board Expl'ora.tion. Permit MX 25/57, requested, in
letters dated March 21, 1958 and April 3, 1958 from Dr., A.P, Beavan, |
General Manager, that the Mines Br,an'gh carfy out pilot.plant testing pf
the conventional atid leach process on uranium ore froi;n the comﬁa.ny's
Kitts property located near Makkovik, Labrador, Newfoundland,

Dr, Beavan wrote from the company's head office located at 1900

‘Sherbrooke St.. West, Montreal, Qluebec.

Since previous test workon a laboratory scale on ore from this

(1)

property had shown the ore to be amenable to acid leaching, it was
agreed that the Radioactivity Division would éarry out the work.

requested. Subsequently, a bulk sample of approximately 34, 200 1b:

* was received at the Mines Branch on April 16, 1958, This sample was

said to be from the Kitts property, in a letter dated April 14, 1958 from
D‘i'_ . Beavan.

Because of the unexpectedly High uranium content of the first
sample it was thought best to dilute this with waste rock to a value
nearer to that expected at the mine. Hence, a 17,335 1b sample of
waste rock was received on May 6, 1958, The original high grade
sample was given Radioactivity Division No; 4/58-12 and was
known to the company as K4,while the waste rock was cataloguqd as
No. 5/58-4A. The waste rock sample was mixed with the high grade

ore in a 1 to 1 ratio and thereby produced a composite ore of about

(1) see reference on Page 22.



17 tons, 'I‘};is ‘composite sarhple was designated as No. 5/58-4,

The first two pilot plant runs, LPP 85 and 86, were made on

the composite lower grade ore (No 5/ 58-4), while the last run,
'LPP 87, was made on the high grade ore (No. 4/58-;1;).

Operafional aata from the leach pilot4 plant are il;cluded in this-
réport, while n';inervalogy of fhe ﬁead samples.,and ion exchange, .sol'*(rent
eitractio'n and 'p.recipitati.on pilot plant st\;die; will be covered in |

' separaf;e rep'or'ts. Bench scale tests on previduslf subrnitte& ore

samples are also reported geparately, .

SUMMARY OF RESULTS‘
Table 1 is a summary of the avera'ge conditions and results ipf
'th_e pilot plaﬁt test work. It c.an.be seen from this tébie that, on the
samples t.ested,A uranium éxtractién of'ovér 97% was p'o‘ssib.le undér
the fpllqwing conditions:

Grind S ~ 5T to. 64% « 200 mesh

- Leaching Time 48 hr
PH -1.8 controlled
Pulp density = 60% solids .

Sodium chlorate 5.0 lb/ton ore :
Acid consumption 92 Ib of 93% H»S04/ton ore
Temperature , , 30°C - no heat added,
Soluble loss in the pllot plant was less than 1% ,usmg three _
stages of washing .
Where hlghug'rade feed was used, residue assays -were

comparatively high although extraction was good. Additional uranium

may be extracted from these residues by increased leaching after




regrinding, or by increased leaching with a;x additional 5.0 1b
.NaC103/ ton '-ore added. Whether the resulting 3% increase in extraction
warrants the additional grinding or rea;gent cost’will depend on
economic factors which are not yet clear.

TABLE -1

Summary of Brinex Pilot Plant Results

Run No. ) LPP 85 LPP 86 LPP 87
iDays of continuous operation 9 12 10
Dry feed, lb, including start up batch 9, 064 10, 345 8,730
" Feed assay, % U30g, (Run Comp.) - 0.60 0.63 1.29
Grind, % minus 200 mesh .| B7.0  64.4 64.0
pH controlled at: : 1.5(a) 1.5@ 1.5®
1.8 1,20
NaClOj addition, 1b/ton ore _5.0©  3,0@ . 5 08
. ' 5.0(3, )
Final residue, % U30g (Av.) 0.013@ 0,025 0,035@
0,017 0,016
Rewashed final residue, % U30g (Av.) 0.009@ 0,021 0,029
. 4 | 0.014P o.011@
Uranium extraction, % 98, 5@ 96,7 97.8(g)1
. 97.7®  98,3(e
Uranium recovery in solution; % 97.8(@ 96,0 97.3@8)
: 97.2(M  97,5(e
No.l filter filtrate, U30g g/1 6.99 7.64 14.22
(Run Comp.) '
No. 2 filter filtrate, U30g g/l 1.31 2.00 2.75
. ' ' (Run Comp.) ‘
No. 3 filter filtrate, U3Og g/ 1 0.16 0.41 0.45
(Run Comp.) - '
Pregnant solution, U308 g/l . | 3.17 3.43 5.95
" (Run Comp.) - ‘
Average total 93% H2SO4 .
lconsumed in leaching,lb/ton ore. 92(a 114(@ 145
85(b) 139¢e)
@) May 22 to 25, (b) May 26 to 30, (c) May 22 to 30, (d) June 2 to 5,
te) June 6 to 13, (f) June 6 to 9-NaClO3 added dry to feed belt,
‘ June 10 to 13 - NaClO3 added as aqueous solution to
No. 2 Agitator, (g) June 16 to 25.




ANALYSES
Table 2 'shows the chemical and radiometric analyses of the two
ore samples used as pilot plant feed, Table 3 shows the results of the
quantitative spect,rogr_aphic é.nalysis of th;a head l'aample’ of the high grade
ore No, 4/58-12 . |
H TABLE 2

Head Sample Analyses of Ore Samples No. 5/58-4 and No.4/58-12

Radioactwitv , Radioactivity
| | Ng.5(58~4 .| ~ No,4/58-12
|U30g chemical . B 0,66% ©1.37%; /
U30g (secondary)* - 0.031% - 1 .
ThOp , <0.002%. . o T -
AsB . 0. 03070 .0, 060/0 .
P205 0.039% 0.13%..
Fe (total) o 8.38% ‘ 16.3%
CO2 (evol) : ‘ 0.59% , 1,10%
. |CO3 (comb) - s 9.12% 10,01%
|5 (comb) L 3.19% . 3.04%
V,05 o 0.078% ‘. 0.14% -
Mo 10.044% : 0.095%
TiO2 . 0.72%
F - _ : - 0,10% ' . .
Mn - S | 0.068%
Ag - - - : 0,02 oz/ton
Au - o none detected
Radiometric calc, U3Og . 0,66% ' R
. |Equivalent gamma UU30g - 0.637%
Equivalent beta U308 : 0.634%
(RE)»03 . 0.06%

Note: Sample, Nd, 5/58 4 was a 1:l compoéite of barren ' . , '
waste rock and sample,. No. 4758-12, ‘

Sample No. 4/58 12 was the original high grade sample
submitted (British Newfoundland Exploration Ltd.No. K~4) . :

%. A sample is leached for 10 minutes in a hot 10% solution
of Na2CO3. The uranium dissolved is taken as an indication
of the secondary uranium present

,r
I




TABLE 3
Quantitative Spectrographic Analyses of Sample,
No 4/58-12
Element . % - Element %
Si P.C. Cu 0.3
Al 10 - Ti 0.5
Fe 15 Zr 0.01
Na 15 Ni 0.03
Mg 5 Co 0.01
Pb 1 . B 0.003
Ca 4 : Cr none detected
Ba 0.1 Be - <0.001
Mn 0.4 .U 0.8
v 0.08 Y 0.008
Mo 0.15 '

P.C. - ‘Principal constituent

DETAILS OF TEST WORK

Ore Sample Handling and Crushing

The first high«grade ore sample (No. 4/58-12) was crushed
to minus 4 mesh and stored in éovgred 45~gallon barrels. The
second smaller shipment of waste rock (No. 5/5874A) was crushed
separately to minus 4 mesh and stored in‘..s'ﬂimilar 45-g,'a119n barr-els»._'_
The two samples were then mixed in a ratio of 1 té' 1 until the smaller
waste sample was used up. The result was a composite ore of
apprommately 17 1/2 tons aﬁd a remammg high grade sample of
approx1mately 8 1/2 tons.

A flowsheet of the crushing plant used is shown in Figure 1.

The screen analygis and uranium distribution of the high-grade

crushed ore before grinding are shown in Table 4, The screen analysis
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of the lower grade composite would be simi_iar to that shown in Table 4.

TABLE 4

Screen Analysis of Crushed Ore before Grinding, Sample No. 4/58-12

Mesh ~ Weight, | - Weight, U30g Assay, U30gDist.,

size grams % % % .
L (gamma) -
-4+10 819 "~ 55,0 1,13 44,7
-10+14 141 9.5 1,65 11.3
-14+435 223 15,0 1.94 20.9
-35+100 108 1.3 2,09 11.0
-100 197 13,2 1.27 12,1
TOTAL 1488 100.0 1.39 100,0

Grinding Circuit

A 30" by 18" Denver ball mill, in closed circuit with a 14"

Dorr Duplex rake-classifier, was used to grind the minus 4 mesh ore.
Steel ballg were used as the grinding medium. The classifier overflow
waeg pumped by a one~inch -Denver vertical sand pump to a 3 ft by

2 ft drum filter,

The filter cake was stored in open-top steel boxes for a minimum
amount of time,(‘not more than 24 hr) before being used in the leach
circuit. To keep the ore from drying out, and keep the possible
formation of polythionates to a minimum, _the ground moist ore was
covered with a plastic sheet,

The grinding circuit is shown in Figure 2.
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Leaching Circuit

The following nominal conditions were common ih all pilot
plant leaching operations:

Temperature No heat added
Contact time, theoretical, hr 48
% solids in leach agitators
(proposed) 60
Three stage continuous filtration:
No. 1 filter wash soln.

1/ 4% H2504 0.3 W
A b/ hr 11.4
No.. 1 filter repulping soln,
'1/4% H2S04 0.34 W
Ib/ hr 12.9
No. 2 filter wash soln.
1/ 4% H2S04 0.3Wx
b/ hr 11.4
No. 2 filter cake repulping
soln, : o
1/4 % H2S04 0,34 W
b/ hr _ 12,9
No. 3 filter wash soln.
Water ' 0.3W .
b/ hr 11.4
Filtering aids: Jaguar MDC or Separzan as

required on No. 1 filter only.
* W = dry ore weight

A flowsheet of the leach pilot plant is shown in Figure 3.

The..ground ore was placed on a continuous:’ rubbe?-belt
feeder in batches every hlalf houl;_. The féed rate; dry weight, was
38 1b per hour, Ex‘cept for a period of four days, June 10 to 13
inclusive, the sodium chlorate was added Ary to the feed belt, During
this four day period in' LPP 86, the chlorate was added, by a.mechanical
reagent feeder, as a“50% solution to the No. 2 égitatOr. The ore from
the slow moving belt discharged into a 2 ft diameter by 7 ft

feed repulper where Water was added to produce a pulp of 60% solids by
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() Feed Belt Q\\ '
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FIGURE 3
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LPP 85 - 87
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weight. The feed pulp was pumped to the No.. 1 agitator by a 1 1/2 in,
O.D.S. pump. The pulp flowed by gra.vity to the other three agitétor
tanks which were in series. The leach tanks were 2 ft diameter by
3 ft deep of mild steel construction with Linatex linings. Pulp

- agitation was effected by 1/2 H.P. Greey Lightnin' Mixers with 7.in.
marine~type impellers of type 316 stainless'steel.

The 93% sulphuric acid, used for pPH control; ‘was added
automatically to the No. 1 agitator by méans of an air controlled valve
connected' to a Beckman, Model R, pH indicator in conjunction with a
Brown Electronik recorder—.controller. ‘Manual additions qf sulphuric :
acid were n\iade every hour to the remaining three ;a;gitator:'.;s. in the series
-to maintain the required pH. No heat was added to t};e circuit, Pu:lp
samples were taken from each agitator once per shift. The solids
, iesidues of these sambles were washed with 1% sulphuric acid and water
and assayed on a daily composite basis for U30g to check the rate of
extraétion throughout the leaching circuit. The leach liquors from the
filtered pulp samples were agssayed each shift for reduch.xg power and
total iron.

Filtration Circuit

A three-stage filtering circuit was used on the pulp whicﬂ was
gravity fgd from the last agitator. The filters weré_x18 .in. diameter
by 12 in, . rotary-type, drum filters constructed of stainless steel.
All filters had a écraper—type discharge, Thé cakes formed on No. 1

and No, 2 filters were washed with 1/4% sulphuric acid and the filter
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cakes repulped with 1/4% acid in both caq’es . The‘l cake formed on th'e‘
third filter was washed with water and the cake was weighed and sampled
before being discarded. The resx;itaht mixed solution wét,s' pregnant
iiquor feed for subsequent treatrﬁeht by ion exchange, slolvenf extraction
"or direcf: precipitation. The‘pregnant golution was dlarified i)y jallowing'
it to settle about eight hours before passing .the decant through a'_,Set}vico
cvlarifier. Cotton ST. 19 filter cloth was'us.ed on all't.hr.ee filxters.

- Jaguar MDC aﬁd Separan 2610 .wei"é us_égl', individually,. as reqﬁired,: vfor
-a filtering aid o.n‘the No. 1 filter ‘ohlyy.. A p'o'rtiOn of the final residtlle

' sé.mple‘ was rewashed with 1% sullﬁhgrig acid and water. The difference
between the U30g content of the figal residue and the révyééhed final ) ”

residue was taken as the soluble loss in filtering.

' Start-Up. of Leach Circu'it_ o

.Fo‘r the start-up of the first run, 'pulé at 50% solids was pumped

to agitators No. 4, 3,2 and 1, respectively,at lé;qlour 'interv‘als.\

93% sulphuric’acid was added mé.nually to maintain pH'1.5. Afterv '

4‘8 hours 6f cvontact.time on the first bat:;:h' in No. 4 a.gita;tor, continuoué
feeding to No,. 1 agitator began.

"At the end of eac}; run 0.4 Ib Jaguar MDC per ton ore 'Was a(ided
to the pulp in each of the agisator(s and the agitation meéﬁanism turned
off until the beginning of the‘ next run, some 3 days latev'r; Only the
filter boéts‘ and' launders were cleé,ned out bet\;veen .runs Continuous
feedihg to No. 1 tank and commencement ofvthe agitation mechanisrﬁs

were all that were required to start up the leaching circuit for the

. 8econd apd third runs.
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The batch leach start-up data are shown inTable 5.

TABLE 5

Batch Leach Start-Up Data, LPP 85

Batch No. { Batch No.| Batch No. | Batch No
. 1 2 3 4
Grind, %-200 mesh. 65.5 - 62.8" -
Feed assay, % U3O0g 0.38 0.47 0.46 0.54
Residue assay, % U30g -
at 8 hr 0.012 0.018 0.019 0.016
at12 hr - - - 0.022.
atl6 hr 0.006 0.012 0.020 -
at 24 hr 0,021 0.012 0.014 -
at 32 hr 0.012 0.012 | - ‘ -
at36 hr - - -
at40 hr 0.009 - - -
at48 hr " 0.010 - - -
Acid Consumption, '
1b 93% H2S04/ton ore
at 0 hr 50 52 50 . 50
at 8 hr 78 78 80 82
at 12 hr - - 83 -
at 24 hr 82 80 85 -
at36 hr 89 90 T -
at48 hr 95 - - -
‘FLeach contact time,
hr 48 36 24 12

Results and Discussion

The detailed leaching conditions and results are shown on
Tables 6 and 7. Table 8 shows the run composite analyses of the
various pilot plant products. Table 9 shows the screen analyses of run

composite feed and residue samples.



TABLE 6

Leaching Conditions

Teed . 93% Sulphuric Acid Solids Temp "~ pH
Dry NaClO3 | Total Total To To To To in in ]
Run| Date iFeed, H30, U305, Added, |Added, Added, No.l No.2 No,3 No.4 Agit., Agit,,.|No.l No.2 No.3 No.4 No.l _No.2 Remaxks
No b % %o b/ton | 1b/ton Ib Agit., Agit., Agit.,, Agit,, .. . Agit, Agit, Agit. Agit, Repulp. Repulp.
. 1b 1b 1b 1b % .| °C
65| May 20| 200 15.8 0.38 5.0 No.l Batcha )
20| 200 13,8  0.47 5.0 Neo.2 Batch
211400 13.8  0.46 5.0 No.3 Batch {~ Start-up
211 400 13.8 0.54 5.0 NG.4 Bat
22 605 11.6 0.50 5.0 31.0 18.6 4.3 4.7 3.4 28 1.6 1.55 1,57 1,57 Continuous operation for 2/3 day.
231904 1.6 0.67 5.0 92 47.0 35.5 4.0 4.3 3.2 58 | 31 1.49 1,57 1.58 1.55 6.3 1.8 Scrubbed No.! filter.
241 896 12,3 ' 0.69 5.1 90 26.0 35,4 3.8 3.8 3.0 58 30 1.48 1.55 1.55 1.53 6.3 1.8 Guar started at 0.02 1b/ton to No.l filter.
25 908 11,7 0.65 5.0 93 48.0 35.7 4.8 4,1 3.4 58 30 1.51 1.55 1.55 1.53 6.2 1.7 4 .
26833 11.8 0.72 5.0 101 42.0 32.8 3.3 3.3 2.6 58 T 29 1.50 1.58 1.58 1.58 5.9 1.8 Changed No.l cloth. Feed off 3 br. -
271905 11.3  0.69 5.0 73 33.0 30.6 0.8 1.1 0.5 58 26 1.79 1.74 1.72 1.65 5.9 .1.8 ‘Feed off 1/2 hr.
28{916 11.3 0.65 5.0 83 38.0 29.5 3.0 3.2 2.3 58 26 1.78 1.84 1.8¢ 1.81 6.0 1.7 - |Guar raised to 0,05 Ib/ton to No, 1 filter.
291911 11.3  0.62 5.0 83 38.0 28.8 3.7 3.3 2.2 58 26 1.79 1.84 1.87 1.80 6.6 1.8 Scrubbed No.l filter,
30} 585 11,9 0.58 5.0 85 25.0 18.7 2.8 2.2 1.3 58 27 1.81 1,83 1.82 1,80 6.8 1.8 Continuous operation for 2/3 day.
86 |June 2 | 827 12.0  0.65 3.1 128 53.0 36.3 5.7 3.8 7.2 60 28 1.60 1.88 1.65 1.91 6.3 1.8 Changed to pH 1,5 and 3 1b NaClO3/ton,
3{8s8 13,1  0.65 3.0 125 56.0 36.7 6.0 6.5 6.8 59 30 1.52 1.55 1.56 1.55 6.7 1.6 . .
419213 12.1  0.49 3.0 94 43.6 - 28.5 4.8 5.6 4.1 60 27 1.49 1,53 1.54 1.52 6.5 1.7 Guar 0.1 Ib/ton to No.1 filter ,Scrubbed
51905 11.9 0.57 3.0 {110 50.0 34.1 5.6 6.1 4.2 59 | 29 1.57 1,54 1,55 1.50 6.1 1.7 No. ! cloth, .
6 882 11,1 0.54 5.0 172 76.0. 44,0  10.5 1.1 10.4 59 31 1.20 1.26 1:27 1.27 6.6 1.6 ‘Changed to pH 1.2 and 5 Ib NaClO3/ton.
711795 11.7  0.62 5.0 118 $3.0 34.2 6.7 6.1 6.0 58 30 1.20°.1.,21. 1.20 1.20 6.7 ‘1.4 \Guar 0.5'1b/ton. Changed No.l cloth.
8[918 11,6 0.64 . 5.0 119 62.0 4.7 5.9 6.3 5.1 59 30 1,18 1.23 1.24 1,23 6.7 1.4 i Poor filtering on No. 1 with Guar.,
9910 12.1  0.66 5.0 130 59.0 39.4 7.0 7.3 5.3 59 31 1.20 1.22 1,22 1.21 6.4 1.5 Changed to Separan 0,05 Ib/ton.
10 {914 11.9 0.61 5.0 116 53.0 46.0 6.6 5.5 4.9 60 25 1.2l 1,22 1.21 1.20 6.4 1.5 NaClO3 changed to liguid in No.2 agitator
111896 12,6 0,61 5.0 151 - 67.5 42,6 10.7 7.8 6.4 61 31 1,20 1.24 1,22 1,21° 6.5 1.6 ‘Separan raised to 0.1 Ib/ton to No, 1.
12893 12,7 0.59 5.0 146 65.0 43,5 10,1 6.4 5.0 60 32 1,20 1,24 1.21 1,20 6.4 1.5 7| .
13 | 592 12.4 0.63 5.0 159 47.0 32.3 6.8 4.4 3.5 60 31 1,20 1,24 1,21 1.20 6.5 - {Continuous operation for 2/3 day.
87 June 16 | 792 10.6 1,06 5.0 164 65.0 44,0 8.4 6.9 5.7 61 28 .| 1.57 1,56 1,53 1,53 ‘High grade sample .
. 17| 898 11,4 1,15 5.1 131 59.0 49.0 3.3 4.0 2.7 60 29 1.48 1,51 1.52 1,50 6.9 1.7 New No.,1 filter cloth .
18902 10.5 1.12 5.0 144 65.0 52.1 4.5 5.0 3.4 58 30 1,45 1,52 1.51 1.50 6.7 1,7, Guar 0.05 1b/ton to No. 1 filter.
19 | 739 11.7  1.06 5.0 152 56.0 44.7 3.8 4.4 3.1 59 30 1,46 1,56 1,53 1,51 6.6 1.7 -
20| 817. 9.5 1.29 4.9 132 54.0 40.1 5,0 4.7 4.4 58 30 1,40 1,53 1,83 1.,52° 6.7 1.6 Scrubbed Ne.l filter cloth.
21 {939 9.0 1.38 4.9 149 70.0 54,9 5.4 5.9 3.8 59 - 32 1,47 1.53 '1,5¢ 1.51 6.9 1.7 New No.l filter cloth, No guar.
22914 10,7 1.27 5.0 144 66.0 53.1 4.8 4.5 3.6 59 30 1,48 1,52 1,51 1.52° .6.8 1.6
231917 10,5 1.24 5.0 144 66.0 - 51,7 5.2 4,7 4.4 60 | 36 1.50 1,52 1,52 1,51 6.8 1.7 Scrubbed No.l filter cloth.
24908 10,7 1,42 5.0 143 65.0 50.4 6.2 5.2 3.2 60 31 1,50 1,52 1,51 1,50 6.6 1,6 'Guar added intermittently to No.! filter.
25904 11,5 1,41 ‘5.0 148- 67.0 50.6 6,2 5.5 4.7 60 30 1.51 .1,53 1.53 1,52 6.9 1.7

14!




TABLE 7

Leaching Results

Washed Solids Liquors Residues, % U30g
L.P.P.| Date No.l Agitator No.2 Agitator No.3 Agitator No. 4 Agitator ’ )
No. S.G. Red Fe'; | S.G. Red Fet3 ['5.G. Red FeT; |S.G. Red Fei3 No.l No.2 No.3 No.4 No.l Ne.2
of pH  Power, g/l of pH  Power, g/l of pH _ Power, g/l of pH Power, g/l -Agit. Agit. Agit. Agit. Filter Filter
Pulp g/1 Pulp g/ Pulp gyl - | Pulp g/l _
May . N
20 -
20
21
21
22 1.63 - - - 1.64 - - - |1.68 - - - 1,67 - - - .
23 1.65 1.70 5.7 5.2 1.64 1,70 8.3 4,1 |1.64 1.70 11.2 3.2 1.67 1.68 12.8 3.0 0.016 0.013 0.009 0.008 0.081 0.043
24 1.63 1.40 4.7 4.8 | 1.63 1.55 9.0 4.0 "|1.65 1,55 11.6 3.0 1.67 1,60 12.9 3.2 0.030 0.014 0.011 0.009 0.094 0.028
85 | 25 1.62  1.57 4.8 4.4 | 1.61 1.59 8.6 3.0 [1.64° 1,87 11.4 2.6 1.65 1,70 12.6 1.8 0.040 0.016 6.012 0,010 0.076 ©0.037
26 1,65 1,57 5.1 4.2 1.62 1.58 8.6 2.5 [1.64 1.58 11,0 2.6 1,67 1.58 12.5 2.5 0.036 0.016 0,013 0.0i2 0.08¢ ©0.032 |’
27 1,65 1,81 4.2 4.0 1,64 1.77 7.0 3,7 |1.66  1.69 10.3 2.5 1.64 1.65 11,7 2.9 0.046°0.020 0,015 C.013 0.071 0.037
28 1.62 1.82 3.6 3.7 1.62 1.90 7.0 2.8 1,67 1.88 9.9 2.4 1.65 1.84 11,3 2.2 0.046 0.024 0.019 0.017 0.084 0.034
29 1.65 1.84 3.4 4.3 1.62 1.80 6.6 2.9 [1.,65 1.83 9.2 1.9 1.64 1.82 10.7 2.6 0.051 0.028 0,020 0.018 0.097 0.035
30 1.9 1,96 3.8 3.3 1.65 1.84 6.7 2.0 1,67 1.85 9.2 2.1 1.68 1.81 10.9 1.7 0.051 0,024 0.017 0.018 0.091 6.035
June ) —
2 1.65 1,51 6.2 3.3 1.65 1.65 '10,2 1.9 |1.68 1.67 12,0 3.0 1.68 1.70 13.7 2.0 0,044 0,034 0.029 0.028 0.045 0.077 <
3 1.65 L.57 6.4 3.1 |-1.65 1.55 9.5 2.1 1,66 1.47 12,1 2.0 1,67 1.57 14.0 1.9 6,050 0,032 0,024 0.026 0.011 0.044
4 1.65 1.55 4.9 3.3 | 1.68 1.57 7.9 2.7 |1.68 1,57 11.6 2,1 1.69 1.58 12.4 2.0 0,035 0,025 0.022 0.024 0.011 0,039
5 1.66 1,57 4.6 3.0 1.65 1,54 7.2 2.0 11,66 1.50 10,1 1.9 1.68 1,58 11.9 2.0 0.036 0,017 0,017 0,016 0.084 0.037
6 1,63 1.37 5.0 3.9 1.65 1,38 8.4 2.2 [1,69 1.37 10.5 2.1 1.68 1.41 11,8 2.0 '9.026 0,017 0,017 0.015 0,071 0.038
7 1.65 1.40 4.6 4.8 | 1.64 1.33 8.5 2,9 [1.68 1,30 10.9 3.1 1.66 1,23 13,0 2.4 0.021 0.014 0.014 0.014 ©0.092 0.052
86 8 1.65. 1.25 4.8 5.1 1.64 1.27 8.4 3.4 |1.68 . 1.22 11.0 2.7 1.68 1.21 12.9 3.1 6.024 0.012 0,013 0.011 0.13 0.034
9 1,68 1.20 4.8 5.8 1.67 1.17 8.8 4.0 1,70 '1.22 11.8 2.9 1.68 1,18 13.5 3.6 0,023 0,013 0.013 0.010 0.14 0.049
10 1.68 1.21 5.5 3.7 1.68 1,22 6.9 4.9 1.72 1.21 11,5 3.5 1.69 1.20 12,4 3.2 '0.041 0.015 0.011 0,011 0.15 0.027
11 1.67 1,22 7.6 1.6 | 1.67 1.25 5.9 5.7 1,73 1,23 9.4 . 5.2 1,70 1,20 | 12,0 4.0 0,025 0.017 0,011 0.010 0.17 0.026
12 1.66 1,24 8.2 1.1 1.66 1.27. 6.3 6.1 [1.73 1,22 9.6 5.5 1,70 1.20 12.1 4,6 ,0,032 0.024 0.013 0.013 0.18 0.045
13 1.66 1,25 8,1 1.1 1.64 1,32 6.0 6.2 |1.68 1.30 9.6 5.0 1.68 1,22 11.9 5.3 “0.030 0.019 0.013 0.014 0.16 0,034
June
16 1,68 1.69 1,72 1.68 .
17 1.68 1.52 6.8 4.3 1.67 1,50 10.4 2.6 |1.73  1.57 13.6 2.5 1.69 1,53 15,4 2.6
18 1.65 1.43 6.7 4.7 1.66 1.51 9.9 2.9 [1.7F 1.53 12,5 2.7 1,70 1.50 14.2 3.3 10.046 0,03 0.03 0.022
19 1.67 1.50 7.1 3.6 | 1.64 1.55 10.6 2,5 [1.70 1.6l 12.8 2.4 | 1.70 1.56 14.1 2.5 - 0,062 0.035 0.035 0.022 0.13 0.05%
87 20 |1.65 1.60 7.6 3.7 | 1.66 1.55 10.8 3,6 {1.71 1,55 13.4 3.0 1,69 1.52 15.0 2.7 0.083 0,037 0.029 06.023 0.20 0.075
21 1.65 1,50 7.6 3.6 | 1.64 1.52 10.6 3,4 j1.,70 1.50 13,3 2.4 1,70 1.50 14.3 2.4 0.069 0.042 0.029 0.026 0.12 0.11
22 1.68 1,55 7.3 4.0 1,67 1.57 9.7 2.7 |1.68 1,52 12,4 3.2 1.70  1.50 13.9 3.7 0.087 0.046 0.053 0.028 -
23 1.67 1,53 7.1 3.7 1.66 1.50 10.0 2.7 |1.69 1,48 12,1 . 2.8 | 1.68 1,50 13,6 2.5 -0.086 0.070 0.045 0.045 0.24 0.077
24 1,69 1,51 7.4 4,5 1.68 1.52 9.2 5,2 {11.70  1.49 11.4 4.4 1,70 1,50 12.8 4.1 0.089 0,049 0,050 0,047 0.20 0.10
25 1,70 1.53 8.0 4.2 | 1,66 1,57 10.8 3.2 |1,72 1.52 12.4 3.6 1.70 1,50 13.8 4.1 0.120 0.058 0,047 0.045 0,22 0.068

Note: Reducing power is expressed as grams ferrous iron per litre. (Continued) ~
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j Pregnant Final Residue Screen Analysis
L.P.P. Date | Wt, U3Og, Red Fe“‘% Dry H20, U30g, -Rewashed| Feed, Residye, | Ext'n, Recovery, Solnble
1b. gfl Power, g/l pH S.G. wt, % -%.. Residue, | %-200 %-200 LA % . Loss,
g/l b ‘ U308 o % -
. % .
May
20 65.5
20
21 62.8
21 :
22 142 - - - ‘- - - - - - 61.4 - - - -
.23 | 1625 2,70 5.2 1.2 1,72 1.036 742 14.9 0.012 0,009 | 57.6 '66.8 98.3 97.8 0.5
24 | 1612 2,38 4.9 0.7 1,75 1,032 | 1lolo 13,5 0.013 0.009 |55.3 61,0 |98.2 97.4 0.8
85 ‘25 | 1758 2,67 5.2 0.8 . 1,70 1,034 865 13.0 0.013 0.010 | 54.1 59.8  |98.5 98.1 0.4
726 | 1624 3.06 4.9 1.0 1,72 1,033 735 11.7 0.015 0,012 | 55.3 56.5 [98.3- 97.8 0.5
27 | 1662 3.12 5.0 0.9 1.80 1.033 849 12.0. 0.013  0.013 | 55,2 -55.4 ~|{98.0 98.0 0.0
28 | 1681 2.97 4.7 1.0 1.96 1,029 | 865 11,7 0.018 0,015 | 55.0 55.1 97.9 97.5 0.4
29 | 1633 3.22 4.6 0.7 1.90 1.028 806 11.0 0.018 0,017 | 57.2 55.7 97.3 97.1 0.2
30 §{1231. 2,96 - - . 1.90 1,022 525 12,5 0.018 0,016 }. , . 96.9
12968 - 6397
June . L - . : L
2 | 1324 3,25 4.9 2.0 1.95 1,028 586 12.8 0,025 © 0,023 | 61.5 57.4
3 | 1753 3,10 5.2 1.1 1.80 1,028 802 12.5 0.028 0,021 | 63,7 51.9 .
4 | 1503 3,38 5.4 1.5 1,80  1,032° 864- 13.5 0.025 0,024 | 65.3 58.8 | ° - 96.2
5 | 1610- 3.49 5.2 1.2 1,70 1.033 870 13.0 0,021 = 0.017 | 66,3 61.7 |97.4 96.8 0.6
6 [71561 3,55 5,5 1,2 1.4 1,035 703 13,8 . 0.017 0.014 | 67.3 633 J97.1  96.5 0.6
7 | 1438 3,19 5.5 1.2 1.4 1,040 721 15.5 0,016 0,011 | 63,8 62.0 98.1 97.2 0.9
86 8 | 1615 3,47 5.8 1.0 1.5 1,044 856 16.9 0.015 0,008 | 61.6 64.9 - [98.5 -97.2 1.3 -
9 | 1576 3.44. 4.9 1.9 1.5 1,042 | 839  17.1 0.019 0.011 | 62.0  63.6 98,2 96.9 1.3
10 | 1587 3,37 5.7 - 1.2 1,5 1,040 839 17.7 0.016 0,011 | 65.7 62.8 [98.3  97.5 0.8
11 | 1644 3,42 3.9 2.8 1.6 1.039 | 876 16.7. 0.013 0.009 | 64.4 62.8 98.6 98,0 . 0.6
12 | 1721 3,48 5.2 1.8 1.5 1.040 903 17.1 0.016 0,010 98.4 97.4 1.0
i3 | 1189 3,23 - . : : 601 17.7 0.015 0.010 . ©97.5
18581 .. : _ 9460 ” : : ' :
June ; ’ . !
16 | 1166 3,56 6.1 1.1 1.5 - 1,046 T 511 17.1 0.017 0.010 - - 98.3 | 97.1 1.2
17 | 1489 3.7L 6.7 1.2° 1,6 1,044 - 845 13,9 :©  0.026 0,017 | 69.1 . 65.3 97.3.  95.9 1.4
18 | 1592 4.78 6.4 0.9 1.8 1,042 910, 13.3. 6,028 - 0,021 | 66.0 -64.8 98,0 97.4 0.6
19 | 1484 5,31 5.7 2.2 1.8 1,038 ' 721 15.3 - 0,026 0.023 | 67.9 69.5 98.0.  97.7 0.3
20 | 1385 5.64 5.4.77 1,2 1,9 1,038 664 16,0 - ©06.032 0,024 | 63.6 -68.8 97.9 97.1 0.8
87 21 ] 1729 5.94 5.4 1.2 1.7 1.038 - 898 = 15.3 0,036 0.032 | 59.1 66.2 97.0. - 96.6 0.4
22 | 1755 6,37 5.1 1.1 1.7 1.037 | 857 17.0  0.044¢ 0.034 | 61.6 66.5. [97.4 ~96.6 0.8
23 | 1710 6.87 6.4 0.4 1.7 1.038 817 15.4 - 0.042 0.040 |} 60.4 . 65.4 ]97.1 97.0 0.1
24 | 1720 6,65 5.0 0.9 1.7 1.035 848 .. 15,1 0.045 0,035 § 62,2 64,9 97.2 96.5 0.7
25 |'1758 6.98 : . 876 15,2~ 0.054 0,054 : - 195.6  95.6 0.0
115?88 R 7947

Note: Reducing power is expresséd as grams: ferrous iron per litre. . . {Concluded) -




TABLE 7 (Concluded)

Leaching Results

Filtrate Data

L.P.P. Date No. 1 Filtrate No, 2 Filtrate No. 3 Filtrate
Wt, U30g, Red Fe™>, Wt, U3Og, Red FeT3, ] Wt, U30g, Red  Fe's,
1b g/l Power, g/l pH S.G.| 1 g/l Powen g/l pH S.G. {1b g/l Power, g/1 pH S.G.
g/1 - gL : 7! i
May
20
20
21
21 |
22 101 - - - - - - 41 -. - - - - nil - - - - -
23 592 5.93 11,1 2.2 1.7 1,07 | 556 1.37 2.9 0.5 1.9 1,02 | 4717 0.22 0.7. . 0.1,2.1 1,006
24 606 6.50 11,1 2.3 1.7 1.07 | 549 1.31 2.9 0.3 1.8 1,02 | 457 0.18. 0.7 0.1° 2.0 1,006
85 25 664 6.79 10.8 1.9 1.6 1.07 | 584 1,20 2.8 0.3 1.8 1,02 | 510 0.16 0.4 0.1 1,9 1.004
26 604 6.82 10.4 1.9 1.7 1.06 | 489 1,26 2.2 0,1 1.8 1,02 } 531 .0,19 0.6 0.1 2.0 1,005
27 625 7.42 10.4 2.1 1.8 1.06 | 566 1.35 2.2 0.3 1.8 1,02 |47 0.20 0.6 0.2 2.0 1,004
28 644 7.73 9.9 2,1 1,9 - 1,06 | 541 1.27 2,0 0.3 1.8 1.01 | 496 0,17 0.6 0.1 1.9 1,005
29 613 7.54 9.2 2.0 1.9 1,05 | 516 1,11 1,7 0.3 1.8 1,01 | 504 0.16 0.5 nil 1.9 1.004
30 436 7.70 - - 1.8° 1.06 | 411 1.18 - - 1.9 1,01 | 38¢ 0,10 2.1 1.002
4885 4253 3830
June
‘2 512 7.58 11.9 2.9 2.0 1,06 | 446 1,28 1.7 1.0 2.0 1.01 | 366 0.13 0.2 0.3 2.0 1,002
3 727 8.43 9.9 2.6 1.6 1.05 | 543 1.34 2,17 1.0 1.8 1.006] 483 0.13 0.6 0.2 1.9 1,004
4 523 8,76 - 11.9 1.2 1.6 1.08 | 533 1,51 3,0 0.3 1.7 1,020 507 0.19 0.6 - 0.1 1.8 1.004
5 534 8.43 11.6 3.3 1,6 1,07 | 562 1,59 2.9 0.3 1.6 1,020} 514 0.17 0.6 0.1 1.7 1,004
6 513 8.10 12.1 1.0 1.2 1,08 | 548 1,73 3,5 0.9 1.4 1,022} 500 0.2z 0.7 0.0 1.5 1,006
7 487 7.58 13.2 2.4 1.2 1,09 | 472 1,44 3.2 0.8 1.5 1.022| 479 0.28 .0.9 0:0. 1.7 1.005
86 8 595 7.02 11.6 4,0 1.4 1.08 | 524 1,82 3.8 0.8 1.5 1,024| 496 0.37 1.0 0.1 1.8 1.006
9 508 7.81 12,7 2.2 1.3 1.09 | 576 1.64 3.2 1.1 1.5 1,024} 492 0.41 0,6 0.2 1.7 1.006
10 .|-471 8,40 12,8 3.7 1.3 1,09 | 648 1,91 3.6 1.1 1.6 1,026 468 - 0.34 0.8 0.1 + 1,7 1,006
11 |- 462 11.3 5.4 1.4 1.09 | 701 1.93 3,1 1.1 1.5 1,022| 481 0.27 0.7 0.1 1,75 1,004
12 486 8.64 11.0 5.8 1.3 1,09 | 679 2.17 4.8 1.3 1.5 1,027} 556 0,37 0,9 0.3 1.65 1,006
13 338 8.56 : : 478 1.91 373 0.41
6156 6710 5715
June
16 441 390 , 335,
17 527 10,26 15,7 1.2 1.5 1.102| 490 2.08 3.6 0.1 1.7 1.024] 472 0.33 0.9 0.1 1.8 1.006
18 537 12,52 13.9 1.2 1.8 1.,092| 553 2.47 3.0 0.4 1.8 1.021] 502 0.34 0.6 0.2 .1.9 1,004
19 519 11,89 11.3 2.6 1.6 1.072| 516 2.79 2.8 0.8 1.8 1,020] 449 0.44 0.7 0.1 1.9 1,004
20 535 15,22 13.5 2.9 - 1.7 1.090| 440 2.60 2.6 0.6 1,8 1,018} 410 0.39 0.5 0.3 1.9 1,002
87 21 659 13,78 11,6 2.1 1.5 1.080| 547 2.8 2.6 1.0 1.7 1,018| 523 0.39 0.6 0.2 1.8 1.004
22 685 14,43 11.2 1.2 1.5 1.076| 543 3,09 2.7 0.6 1.7 1,018 527 0.50 0.6 0.2 1.8 1,004
23 666 15.36 10.8 2.8 1.6 1,074 520 3.25 2,4 1.0 1.8 1,018 524 0.47 0.5 0.2 1.8 1,004
24 683 | 15.47 10.8 2,6 1.5 1,076 531 3,01 2.5 0.7 t.7 - 1.018{ 506 0.53 0.6 0.1 1.7 1,005
25 678 15,60 - - - - - | 599 3.23 - - - - 481 0.48 - - - -
5930 5129, 4729

Note: Reducing power is expressed as grams ferrous iron per litre,

L1
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TABLE 8

Run Composite Assay

Analysed for U30g * U3z0g ThO, Fe . Red Fetd 8 TiD; Mo COj As P05 V05 F 5/504 Freo

{secondary} - {total}) Power, ) : {evol) " ' Acid
i ' : (H2504)

LPD 65 . T

Foed, % 0,60 0,030 <0,001 - 8,25 3,48 0,77 0,043 0,63 0,03 0,042 0,05 0,06,

Final residue, % 0.014 - 0.004 <0,001 . . . 0,03 0,054 - 0.06

Rewashed final residue, %) 0,011 . s ] . ot

No,1 filter filtrate, g/1 | 6,99 . 10,81 10,28 © 0,53 :

No.2 filter filtrate, g/1 [ 1,31 2,23 2,21 0,02

No.3 filter filtrate, g/1 | 0.16 . 0.50 0,17 0,33 i o

Pregnant solution, g;l 13,17 0,01 5,10 4,80 0,30 0,07 0,0001. «0,01 0.087 0,05 0,07 7.05 © 1,05

LPP 86 . } ; .

Teed, % 0,63 0,039 0.003 8,13 . 3,40 0.93 0,046 0.63 0,03 - 0,063 0.05

Final residue, % 0,019 0,007 0,002 : ’ . .

0,03 0.05 0.009
Rewashed final residue, %) 0,012 .

No.l filtexr filtrate, g/1 |7.64 13,0 11.8 1.2

No.2 filter filtrate, g/1 | 2,00 3.3 2.9 0.4

No.3 filter filtrate, g/1 | 0,41 0,58 0,02 0.56

Pregnant solution, g/1 | 3.43 0,003 5,6 5.0 0.6 0.07 0.0002 <0,01 . 0,29 0,03 0,06 9,11 3,1

LPP 87 . .

Teoed, % 1.29 0,069 0.002 8.28 . " 3,32 0,88:0,048 '1.08 0,057 0,09 0.0240,05

Final residue, % |o0.035 .o0,010 0,001 ' - 0,049 0,06 0.04 )
Rowashed final residue, %] 0,029 .

No.l Hlter filtrate, g/1 [14.22 : 12,0 11,6° 0.4

No.2 filter filtrate, g/1 | 2,75 2,50 2.46 0.04

Mo.3 filter filtrate, g/1 |0.45 . 0.44 0,42 <0,02 . ’

Pregnant solution, g/1 - 5,95 R 0.002 5.4 4.6 " 0,04 0,0002 0.01 0,16 0,038 0,05 ° B8.74 0,85

o * U303 dissolved by boiling in 10% sodium carbonate
solution without an oxidizing agent for 30 minutes.
This is presumed to be indicative of the amount of
secondary uranium present,

TABLE 9

Uranium and Size Distribution in Feed and Final Residue Products

Feed ] LPD 85 - LPP 86 j ] LPP 87
- ¥ T U30g U30g T
Mesh Size Weight, " U30g, . Dist,,, Weight,, U30g, . Digt., | Weight, ,'U30b. Dist.,
% % : % ) % % % : % _ i %

T 48 10.6 0,27 4.9 6.4 0,28 2.9 6.3 T 0.60 2.9
-484 65 8.1 0.46 6.3 5.5 0.48 4.3 6,3 " 1,06 5.1
-65+100 5.9 . 0,58 5,8 5.1 0.58 4.3 4.6 1.06 3.7
-1004150 13.9 0,67 15,8 13.5 0.56 12,4 15.3 2,27 26,5
21504200 4.4 0,72 5.4 5.1 0.50 4.2 3.5 -1.01 ’ 2.7

-200 57.1 0.64 61,8 64,4 0.68 71.9 64.0 121 59.1

Total 100,0 0,59 100.0 100,0 0.61 100.0 100.0 1,31 100.0
Run Composite : .
Assay ) 0.60 ’ ) 0.63 : 1.29
Final Residue . . .

748 9.6 0.025 15,9 7.9 0.032 14,1 4.6 -0.059 7.1
-484 65 7.5 0,030 14.9 6.2 0,032 11.0 5.3 10.062 8.6
~65+100 6.0 0.022 8.8 5.6 0,027 8,4 © 4.3 0,072 8,1

-1004150 14,5 0.015 14,5 14.0 0.019 14.8 15.6 0.046 18.7
-1504200 4.6 0,012 3.7 5.2 0.014 4,1 3,7 - 0,040 3.8
-200 57.8 0,011 42.2 61,1 0,014 47,6 66,5 0,031 53,7
Total . 100.0 0,015 100.0 100.0 - 0,018 100,0 100.0 0,038 160.0
Run Composite i R j
Assay 0,014 i 0.019 : 0.036 .
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The screen analyses of the feeds (Table 9) show that the ore for
the first pilot plant run was coarser than that used in the other two,
However, previous bench scale tests showed tha“Lt this variation would
not affect extraction to any degree. About 10% more of the total
uranium gf the feed was in the minus 200 mes}}' size frgétion in LPP 86
than in LPP 85 or LPP 87, This might tend ‘to improve extractiox;, but
since the same conditions were not used in each run, the data do not-
show the effe.ct of this variable.‘

The screen analysis of the f'inal residue (Table 9) showed that
LPP 87 had about 5% more weight in the ;ninus 200 mesh fraction than
LPP 86, wh;.ch in turn had about 3% more of this size than the residue
from LPP 85, Variations o‘f the same order may be noted in the
analysis of the uranium disti‘ibution in the mi.nus 200 mesh fractions of
the final residues.

Data showed that leaching at pH 1.5 with 5 Ib NaClO3 per ton ore
gave essentially the same extraction as pH 1.2 with 5 1b NaClO3.
However, the former conditions required 47 1b 100% H2SO4 per ton ore
less than the latter (Table 1), Leaching at pH 1.8 with 5 1b NaClO3 per

i;;redu.ced the acid consumption by about 7 1b 100% H,SO, per ton

ton ore
ore but also reduc.ed the uranium extracted by about 0.1 1b per ton
solids, At an acidity of pH 1.2 the filtering characteristics were very
poor and the cloth on the first filter blinded very quickly;

With both grades of ore samples leached at pH 1.5, about 93% of

the extraction took place in the first agitator, 3 or 4% in the second

agifafor, and 1 or 2% over the last two égitators (’I‘aﬁle 6). At pH 1.2,
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using t'i'he low grade ore, ‘a'bov,.t 96% of the.leaching 't‘o,ok pléce in the
:éil'St agitator, another 2% in the second, and app,'r(‘)xirnart’el}rl 045% .
extraction over the last two. agitators; '

Changing the point of the ‘chlo'rate addition to the second agitator
did not affeclt thé overall extraction but the._arhount extracted in the first
agitatof was reduced slightly (Table 7, page 15),

| Daily acid consurﬁption values Va,ried as much as-34 1b of 93%
HS04 per to:h ore in LPP 86, while maintaining pH 1.5. This was
exclusive of planﬁed~'acid level changes which‘required increased acid
¢onsumption (Table 6, page 14).

Bencf; scale leach te;ts gave: similar results ‘toﬁilot plant runs
when identical samples .Qere used, Laboratory fechniques showed t'ha.t
high tailing residues in LP.l3 87 could ‘be brouéht down alppreci‘ably with
the addition of more chlorate and/or much finer grinding aloﬁg v&‘rith
| 1oﬁger contact time (Téble 11)4 . Tailings assaying 0.052% U30g were.
reduced to 0.010% U30g in 48‘ hr of extended leaching‘ when 5 Ib NaClO3
pe:r ton of failings was a'.dded.‘ G:&ir'xding the tailings to 90% minu;

200 mesh and leaching for 48 hours brought the failing's do;;vn to
0.009% U30g. ‘

The pilot p‘lanf‘; sampie reacted somewhat differently than
previous ore sampies from the .sar'né pro?erty, in that:,n.o hydi‘ogen
sulphide gas was ‘ev'olyed in leaching, An attempt was made to determine
if it was the high graphite content o'f the pilot i)lant sample that prevented
the gas i;rom fprfning. This was tested by removing the graphite by‘“ﬂota’ttion'

* Page 27, Appendix 2
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before leaching (Appendix 2). Although approximately one-haif of the
graphite was floated, about one-half of the sulphides al;so floated., No
changes in the leaching chariacterist‘ics' were noi;e;i. A mlinera.logical
investigation of the heavy fractions of the pilot plant and previo{xs
sampies did not disclose any signiﬁcant differences tha.t;would explaiﬁ
this vé;‘iation in chemical reaction (Appendix 3).

The E.M.,F, readings, takepat various locations in the leach circuit,
were found to bé'p;_o sitive innearly allcases :and,by local convention,the pulp
was'considered tobe in an oxidizing state (Appendix 4).

Polythionate analysis of soluti'ons frorﬁ various locations in the
leach circuit showed that this compound was first formed in the grinding
circuit but was largely removed by the neutral filtration step prior to
leaching. The second marked concentration of polythionates appeared
in the third leach agitator (Appendix 5). One bench scale leach test
showed that polythionate content could be increased fourfold by aeration
of the acid pulp during leaching (Appendix 1).

Tailings neutralization tests with Alcan hydr.ated lime (Appendix 6)
indicated that consumptions of about 23 to 30 1b of réagent per ton of ore
could be expected, This range was considered normal for acid leach
operations of this type,

Settling tests carried out on neutral and acid pulps from the pilot
plant indicated that no trouble would be encountered,'\;vithoore of this type,
in this solids-liquids separation step (Appendix 7), An addition of

0.05 1b of flocculating agent per ton of ore reduced the area required for



22

 settling acid or neutral pulps to about 0, 2to 0. 3 sq ft per ton per day.

This is well below that of any thickener design used in practice,

REFERENCE -

1. H, H, McCreedy, Preliminary Extraction Tests on Uranium-
bearing Ore Samples from the Kitts Property of British
Newfoundland Explorations Ltd., Newfoundland, Reference
Numbers 12/57-9,. 12/ 57-20, 2/58-14 and 3/58~16. ‘Mines Branch .
Investigation Report IR 58~150, Department of Mines and Technical
Surveys, Ottawa, August 8, 1958 (Industrial Confidential),

/

HHM/ WAG/ dm

(Appendices 1 to 7 follow, )
( -on pages 23 to 39, - ).
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APPENDIX 1

Bench Scale Leach Test Details

Two leach tests were run on the low grade sample (No.5/ 58-4)
using 1000-gram charges ground in 'Abbe’porcelain laboratory ball mills
with steel balls ( 4 A ‘and 4B), Another two tests were run on ore

ground for the pilot plant (4C and 4 D), In test 4 D, barren

effluent from the ion exchange plant was used for pulp make-up. All
samples were leached at 60% solids for 48 hours at room temperature.
Results are shown in Table 10,

Several small scale leach tests were carried out on the high
grade pilot plant feed and tailings (No. 4/58~12). Three tests (Nos;IZA,
12B and 12C) were carried out on laboratory grouﬁd ore, Intermediate
residue samples were taken to check the leachihg rate. No heat was
added to any of the tests.,

The feed for one test (12 B) was made. up of the rougher and
cleaner tailings products from a flotation test carried out to remove the
graphite before leaching. The flotation details are described in
Appendix 2.

To study possible polythionate formation, one test ( 12 D)
was tried with air béing bubbled through the pulp during leaching.

Five.tests (Nos. 12E to 127 inclusive) were peszorr;fled on the
final leached solids from the pilot plant (LPP 87), In one case (No.l2G),
extra chlorate was added to the repulped tailingsA at pH 1.5. In another

test (No, 127J) the tailings were reground to 90% minus 200 mesh and
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TABLE 10

Bench Leach Test Data, Low Grade Sample No, 5/ 58-4

4 A 4B 4C 4D
Grind, %-200 mesh , 65 65 57 60,0
Sodium chlorate added, 1b/ton . 5 .5 5 5
pH controlled at . 1.5 1.0 1.5 1.5
Acid consumption, 1b 100% -
I—IzSO4/ton ore,
at 0 hr 46 56, 44 42
at 8 hr 64 - 84 - 70
at 24 hr 72 122 82 . 84
at32hr - 75 126 - -
at48hr . 80 130 96 94
Residue assay, % U3Og : : :
at 8 hr ©0.018° ,0,013 0,040 - 0,041
at 24 hr 0:016 0,012 0,022 0,016
at32 hr 0.010° 0.011 0,014 0,013
at48 hr 0.007 0.009 0,010 0,010
Pregnant: _ 3 ‘ '
ml 360 440  320. 310
U30g, g/1 9.95  7.43 10,63 9,62
U308, % Dist. 56.1 57.9 58,0 54,9
NaClO3, g/1 : nil nil nil
Reducing power, g/1 1246 15,5 '21.8 21,0
‘Total Fe, g/1. 12,7 .19,1 21,8 21,0
Wash: - : _ .
: ml 775 780  .790 810
U30g, g/1 2,54 1.94 3,00 2.91
U30g, % Dist. 42.9. 40.6 40.4 43,4 -
NaClO3,g/1 nil nil nil nil
Reducing power, g/1 3.2 4,2 6.7 6.4
. ‘Total Fe, g/1 - 3,2 5.1 6.7 6,5
| Final residue, g 913 925 962 897
% U308 0.007 0.009 0.010 0,010
U304 ., % Dist. 1.0 1.5 1.6 1.7
Calc. feed assay, % U308 0.64 0.61 0.61. 0.61
‘Extractionbased on calculated | , - :
feed assay, % 99.0°  98.5 98.4 98.3
Remarks: Labora- Labora- - Pilot - Barren
tory. . tory = .plant . effluent
ground ground ground -
~feed - feed feed




leached for another 48 hours under the same conditions as used in the
leach pilot plant (No, 87). The combination of regrinding along with

increased oxidizing agent was used in still another test on the tailings

'(No, 12H).

Slower rate of addition of sodium chlorate,along with incr_eased'
leach contact time to the high grade feed sample,wéé.' also tried as a
method of increasing uraninm extraction (12K to12 L).

Experimental data indicated that leaching the lower grade ore at

pH 1.0 produced the same extraction as when pH 1.5 was used { 4 A

- and 4By Table 10), The higher.'acid’ coritent resulted in increased pulp

filtering difficulties, On the samples of pilot plant feed, bench scale

. tests gave similar results to those obtained in the pilot plant. An .

e%ctraction of 98,4% was realized in the bench scale (No,4C), 'compared
to a 98.5% extraction average for LPP 85.\’('I'ab1e 1), An acid
consumption of 96":'.113 of 100% H.ZSO4‘ per tc;n ore in the bench scalg test
(No.4C) c_pm‘par'ed to the average equivalent of 85.5 1b of 100% HzSO4
per ton of ore in the pilot plant i.e. 92 1b o£‘93% HZSO4/ toh ore,

Tpe use of ion exchange barren efﬂuen£ for .initial pulp ma.ké-—up'

appeared to save only 2 1b of HpSO4 per ton ore fo produce the same

extraction \(4 D compared to 4 C).l-:‘Tl-liS small difference is well

within the variation of acid consumption caused by sample variation.

Sample variation was more prevaleént in the high grade ore |
sample (No. 4/58—12) and therefore caused more variation in extraction.

values,
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Leaching at pH 1.2 gavé similér extractiort to pH 1.5 but with |
“increased acid consumption. The pH 1. 2 test (. 12 A) gave an
extraction of 98,7% with an amd consumptlon of 148 b 100% HzSO4 per
ton ore,,c.ornpared to 97.7% extraction and an acid consumption of 126 1b
100% HpSO4 at pH 1.5 ( 12 A and 12C, ‘frgme: 11).

| Removal of aléout half of the graphit‘e.and.hél'f of the sulphides
. by flotation did not r}taterially affect the leaching characteristicé of the -
oré (12B). j.Aéid consumption antl 'g'xtra'ction were esseht.ially -the
sams. | |

Aeration of thta pulp during lébachi-ng did not affect‘the overall
exttaction btlt increased the 'ploly.'thi'on‘ate' content of the ieach liquor ',
approximately fpur—fold'( 12D compared to léC).

Leaching tests on tailingts solids indicated that increased co:nt‘a'ct
time alone under pilot plant cotlditiohs would txot r.esult in a significant
increase in extracttion (12E and 12F), However, the addition of
5 Ib NaClO3 per ton tailings extracted approxtmatély 80% of the uranium
in the tailings. This would represent é,n increase in extraction from the
original feed of about 3% ( 12G) |

Regrinding the tailings to 90% minus 200 mesh, and maintaining
pilot plant conditions for another 48 hours w1thqut any further ox1dizing
agent, gave an extraction of >about 82% of the uranium in the tailings.
Regrinding, together with 5 1b NaClO3 per ton ta1lings, raised the -

extraction of uranium from the tailmgs to about 86%.




TABLELL

Bench Leach Test Data - High Grade Sample,No. 4/58-12

N

Feed Tails
Test No. 12 A 12B 12 C 12D 12 B 12 L 12 E i2 ¥ 12G 12 H 12J
Grind, %-200 mesh 5 65 60 60 60 60 65 65 65 90 90
Sodium chlorate added, 1b/ton 5 5 5 5 - 8 93k 0 0 5 5 0
PH controlled ats Co 1.2 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Acid consumption, o .
15, 100%H S04/ ton ore, at: ‘ ax .
- .0hr . 94 69 60 58 64 64 10 ] ‘8 -36 18
8 hr ‘106 - 92 94 94 100 - - 26 52 44
24 br 128 118 110 110 - 116 120 122 12 36 64 58
\32 br - - 114 - - - - - - - -
48 hr 148 129 126 122 134 134 38 22 40 72 72
96 hr - - - - 160 162 - - - - -
Residue assay, % U3Q0g, at: - - - - 160 162 - - - - -
8 hr 0.06 0.11 0.040 0.068 0.17 0,037 - 0.018 0.009 0.010
24 br 0.037 0.098 0.024 - 0.083 0.061 0.036 0,044 0.012 0.007 0.009
32 br - - 0.024 - - - - T - - . 0.006 -
48 hr 0.023 0.027 0.023 0.023 0.027. 0.017 0.037 0.043 0.010 0.007 0.009
96 hr - - - - 0.012 0.012 0.012 - - - -
Pregnant: ’
ml 495 405 450 410 390 405 370 410 550 380 460
U308, g/t 16.56 15,36 13.5 16.7 18.28 20.80 - 19.7 0.55 0.60 0.52
U308, % dist. 68.3 73.0 66.5 69.2 6224 68.6 - 63.3 64.4 49.0 51.0
Reducing power, g/1 153 7.3 14.1 14.4 - 23.8 - 21.4 16.9 - 19.3 19.1
Total Fe, gf1 i5.5 7.3 0.6 14.4 - 24.1 - 22.0 15.1° 21.4 20.1
Wash: ‘ ‘ . .
ml 7990 790 770 765 745 770 790 800 740 750 730
U308, g/1 4.62 2.68 3.71 3.72 5.62 4.86 - 5.33 - 0.10 0.23 0.20
U30g, % dist. 30.4 24.8 31.2 28.7 36.6 30.5 - 33.4 i5.8 37.1 31.2
Reducing power, g/1 4.1 1.7 3.9 3.2 - 5.2 - © 4.7 1.3 7.6 nil
Total Fe, g/1 4.2 1.7 0.1 3.2 - 5.3 . - 4.7 2.5 8.1 6.1
Final Residue, : .
g 885 697 904 - 903 919 926 905 964 - 932 920 927
% U308 0.023 0.027 0.023 G.023 9.012 0.012 0.037 0.043° 0.0:12 . 0.007 0.009
U308, % dist. 1.3 2.2 2.3 2.1 1.0 0.9 | - 3.3 19.8 - 13.9 17.8
Calc. feed assays; %.U3Og 1.36 1.22 1.01 1.10 1.24 1.33 - 1.28 0.050 0.051 0.051
Extraction based on calculated [98.7 97.8 97.7 97.9 99.0 99.1 - 96.7 80.2 86.1 82.2
feed assay, % . -
Remarks: Feed from Preg.Poly. Conditions’ *NaClO3 * NaClO3 | Repulped No.4 Repulped - Repulped Repulped
float tails. content similar to added at added at pilot plant agitator pilot plant reground reground
- 0.39g/1. 12 C but Z1b per 3 1b per tailings . pulp. tailings tailings tailings;
with aeration.. 24 hr for ton per24 |[Nomaterial . pPlus extra plus extra  mo chiorate.
Preg. Poly 4days. hr for balance NaClO3z. chlorate.
content 3 days. made.

1.62 gfL

L2
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When the total chlorate was added at ithe rate of 2 1b per ton ore
per 24 hr for 4 days the uranium extraction frorﬁ the original ore was
99% in 96 hours (:12K). ‘Chlorate at the .'ra.té of 31b ‘per ton ore‘
per 24 hr * for 3 days gave essentiélly the same extraction in 96 hours,

that is,99 % (12L).



29

APPENDIX 2

Flotation Test Details - High Grade Ore

The purpose of the test was to produce a graphite-free ore sarnple
for leaching. A sample of ore weighifxg 1150 grarhs was ground with
500 ml of water for 20 minutes. This gave a I;roduct containing
approximately 65% minus 200 mesh. The pulp was filtered and 1000
grams, dry weight, were repuipéd to about 35% solids. The pH of the
pulp was 7.6 but was adjusted to 9.1 with the addition of 6ne_ pound
of Na2CO3 per ton solids, One poundofkerosene per ton of solids and
0,05 1b of pine 0il, per ton of solids were added., After a cdnditioning
period of three minutes, flotation was carried out for five minutes.. The
rougher concentrate was. returned to a flotation cell and cleaned for five
minutes without ény further reagent addition., The cleaner tailing and
the rougher' tailing products made up the acid leach feed.

The result.s of the flotation test are ghown in Table 12 and
the results of the leach test on the flotation tailings are shown in
Table 11 (12B),

TABLE 12

Flotation Test Results - High Grade Ore 4/58-12

' Wt ~ UzOg, Dist. =8, Dist.'. G, Dist.
Product % ?3/08 U308, % % S,% %o C,%
Cleaner Conc. 18,5 0.18 3.1 9,30 55,7 .29.54 51.0
Cleaner Tailing 19,5 0.56 10,1 3,89 24.6- 10,90 19.9
Rougher Tailing62,0 1.51 86,8 0.98 19.7 5.02 29.1
Total  100.0 1.08 100.0 3,1 100.0 10.7 100.0
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APPENDIX 3

' A Memorandum Comparing Superpanner Concentrates of Uranium Ore
Samples Nos., 2/58-14 and 4/58-12 from British Newfoundland
' Exploration. Ltd.

The purpbse of this investigation was to compare the rﬁinéralogical
composition of gravity concén’cra’ceé bf two samples of ore frbfn Bri’cish
Newfoundland Explora’ﬁion Ltd. as a possible ind-iéati’df; of the diff'-erencev\
in behaviour when subjected to -z;\cid'leaching* .V Superpanner concentrates
of the -65+100 mésh fractions fi'om e_qué.l weights of ore samples
Nos, 2/58-14 and 4/58-12 were prepared by Mr. W.R.Honeywell and
submitted for rhihéralogfical examination: they weighed 2.41é grams
and 5. 630'g:'raArns respectively. | | |

The mineral compdsiti'on o‘f éach superpanher copcen’cra’ce was

'dc-atermined by two methods . After riffling in tw<‘3,‘ 6}1e half of each
concentrate was sgpar'atéd magnetically and the fz;actioﬁs analysed by
grain counting with a low power microscope. A polished section was
made of the other half of each co;xcentrate and the mineral compo'sitio.n
determined with an ore microsgope' and a Swii;t Point Cou.nt;er. The

results are shown in Table 13, Grains of gangue mineral were not

included in the determination. Also,grains of pitchblende which contain
gangue minerals (feldspar and quartz) were considered to be pui‘e
pitchblen'de,since'an accurate estimate éould not be made of the .~

: ihtimately intergrown gahgue. ' The values for pitchb‘l.eniie are

consequently high but can be used for purposes of comparison.

* After acid addition, the Eulp, using sami)le No. 2/58-14, had & reducing
otential and considerableH 25 was given off, while pulps using sample No.,
/ 58~12had an oxydizing potential and little H2S was observed. '
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TABLE 13

- Mineralogical Composition of Superpanner Concentrates ~65+100 Mesh

| - Sample No, 2/58~ 14 . Sample No, 4/58-12

Mineral (M wt% (2)Wt%h (3)Wt%h | (VDI Wt%h (2)Wt% (3)Wt%
Pyrrhotite 58.2 53.0 3.03 75.8 67.1 8.00
Pitchblende | 35,6 30.9 1.81 23,4 28.0 2.89
Pyrite 5.6 13,1 0,51 0.2 . P.b 0.21
Chalcopyrite 0.3 1.1 0.04 0.2 0.6 0.04
Arsenopyrite] 0.3 1.9 0.06 0.4 0.7 "0.06
Total 100.0 100.,0 5.45 100,0 100.0 11,20

Column (1) Composition of superpanner concentrate;"determih‘ed
from magnetic fractions. '
(2) Composition of superpanner concentrate determined
by Swift Point Counter .
(3) Average of (1) and (2) expressed as wt % of the
-65+100 mesh sample
From Table 13 it can be seen that a considerable increase in the
amount of pyrrhotite, approximately 2 1/2 times, in sample No.4/58-12
compared to sample No. 2/58-14 is the chief reason for the larger
superpanner concentrate obtained from the former sample. Pitchblende
to.a lesser extent also contributes to the larger superpanner concentrate
from sample No., 4/58-12, The othér metallic minerals, pyrite,

chalcopyrite, and arsenopyrite occur in very small amounts and have

little effect on the size of the superpanner concentrates, ‘
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APPENDIX 4-

E.M.F. Measurements

E.M.F. readings were taken with a biatinum-cal'omel electrode
combination connected to:a Beckman pH'metef. Values were re‘cbrr.ded
on a number of dayﬁdurilng each run when various copditions were in
effect. Data were taken from the 'neutr'al ﬁo, 1 feed repulper and the
four afgitator{a. |

: With t}.1e platinum eleciro'de connected to the uppér po_s.itive
terminal ‘of the Beckman pH Ame'te’r, all rea.dings in the agitators were,
pb.sitive and therefore by lécal_ convention considered to b-e oxidizing in
nature., In dx:lly one spot reading was a negatiye‘-value obt‘é,ined'(-/-lp)’
and that was in the neutral ﬁo.‘ 1 feedv'repulper‘durilng LPP 86 (June:3).
The No. 1 agitator had the. highest positive reading (+380) during
LPP 86 (June 9). | |

* Similar trgnds were witrlms.sed with both types of‘ore and no _ap]ﬁ)are.nt
irregularities detrimental fo the leaching mechanism werg.noted'.

The data are r_eported in Table 14,




TABLE 14

"E.M.F. Measurements at Various Locations in Pilot Plant Runs, mv

LPP 85 _ LPP 86 LPP 87
Acid and Chlorate | pH 1.5, pH 1.8, pH 1.5, pH 1.2, pH 1.2, pH 1.5,
Conditions 51b 51b 31 5'1b 5 1b NaClO3 51b
NaClO3 NaClO3 NaCl03 NaClO3 {Liquid ‘tp No.2) - NaClO3z
May25 May26 May27 |June3 June4 June5 | Juneb6 June?7 June9 | Junell Junell JunelZ2 | Junel8 Junel9 June22

No.l Repulper -40 +25 0 ) o o 0 +30 425 +70
No.l Agitator +372 +368 4340 +350 4350 +360 | +370  +360 - +380 +315 +290 +260 +335 +340 +305
No.2 Agitator +339 +328 +335 - +300 4335 +350 +330 +330 +350 +310 +378 +355 +292. +310 +290
No.3 Agitator +325 +316 +325 +290 +31¢0 +320 +310 +310 +330 +340 +368 . +330 +290 +290 +270
No.4 Agitator +313 +305 +315 +260 +290 +300 +282 +290 +325 +320 +328 +280 +275 3255

.+350

| €€
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APPENDIX 5

Polythidnate Content of Leach Solutions

Pulp samples were taken from the leach agitétors, and the filtrates
assayed for polythionateé to note any buiid-uin ‘of these c"ompound's . The
pregnant solution and agit'é'tor liquors were sampled sirhﬁlt,aneously
and both solutions analysed for polythionate content (Table 15), -

Thé datg show that the:e was a marked increas'ev in polythionate -
content in .th;: grinding 'cii‘cuit a;zd iﬁ the third agitator. :‘I‘,here was ho |
appi‘eciable difference in polythionate é;zgné'ehtration in 'liqi.l‘ors“pr"oduc.ed :
from. the high and low ’gl,l_'ade samples‘. , |

| TABLE 15

Polythionate Content of Leach Solutions
‘(Assays in g/ 1)

i LPP 86 LPP 86 LPP 87
(Start-up) ' ’ '

. ( June 2) " (June 9) ( June 24)
No.l Agitator liquor 10,01 -~ 0,005 0.004
No.2 Agitator liquor 0.03 0.008" 0.009
No.3 Agitator liquor © 0,17 0.17 0.20
No.4 Agitator liquor 0.20 0,29 0.32
Pregnant solution _ 0.14 0.18 0.18
Neutral grinding filtrate 0.28 - ‘ -
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APPENDIX 6

Pilot Plant Tailings Neutralization Tests

Two tests were Tun on the final residue solids from the pilot plant

to determine the amount of hydrated lime required for neutralization.

\

‘The neutralization tests were carried out on the low grade tailings from

pilot plant LPP 86 and the high grade tailings fr-onf; pilot plant‘ LPP 87.
Both of the samples had been leached at pH 1.5.

Four thousand grams of t‘ailings,' dry weight, was mixed wi‘th
2, 545 ml of barljen gfﬂuent at pH 1;75. Alcan hydrated 1img was
added to the slurry until pH 7.5 was reached. A contact time of one
hour wés allowed.

The consumption of neutralizing agent was 23 1b/ton ore and 30 1b/
ton ore for the tailings produced from low grade and high-grade feed

respectively,
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APPENDIX 7’

Settling Test Details
Each test was carried out on apprc;ximately"a 1000 m1l samplé of

d;iluted- pulp. Thé acid pulp was take;n from the last agitator in the
. leaching circuit., The neutral pulp w‘as made ﬁp from thé nevutr.ai-' filter
cake discharged in the grinding circuit, The pqlp»wa!s diluted to 30~35%
solids for testing. The pulp was agitate'd end over end in a graduat;ed
cylinder, at room tgmperatur’e, .after the setfling aggnts had béen

added. All reagents were made up as 0.5% solutions. The height of the
pulp was recovded as it settled, |

The settling data are shown in Tables 16, 17 and 18, T.hg_s'cféen

anglsrses of samplés, believed to be ‘repr’esentativ‘e' of the tests, are
shc;;avn in Table lé. |

| The thickening characteristics of the ore appeared to be similé.r to
other uranium ores tested previously. With neutral pulps of the low: '
grade composite 'ére tested duz;ing LPP 86, it was found that adjusting
the neutral pﬁlp with approximately 1 1b H3SO4 per ton §re gave bettgr
clarity to the supernatant liquor but did nbt ,materiali& vaffe{ct the rate of
éettling,‘with or withbut the addition o;f a flocculating agent (Test 86 C
compared‘ to 86 Gl,énd 86 A compared to 86 B), The neutral pulp
required an area of 1,5 sq ft/ton/‘aay to s;.ettle without any reagents,
and ;0.5 sq ft/ ton/day after the addition ;c'>f70.(_)25 1b J/agua.r MDC per ton

ore (Tests 86 A and 86 D).Jaguar MDC, Separan 2610, and S-3171,at a

~concentrationof0,0125 Ib reagent per ton ore, resulted inarearequirements
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TABLE 16
Settling Test Details - Pilot Plant LPP 85
Acid Pulp
Test No, 85 A 85 B 85 C 85D . 85 K 85 ¥ 85 G 85 H 85 J
Net Wt, g 1300 1304 1303 1202 1303 1303 1300 1313 1306
Pulp, . . . ’
Vol, ml, 1000 1005 10Q0 1000 1000 1000 1000 1000 1000
Speciiic gravity 1,300 1,298 1,303 1,302 1,303 1,303 1,300 1,313 1.306
% Solids 35.9 35.7 36.2 36.1 36.2 .36.2 35.9 37.1 36,5
Reagent added, . .
Type Nil Jaguar C SeparanC SE Glue Jaguar G Polyox SeparanC ' Separan Separan
lb/ton -t 0,025 0,025 0,1 0,05 0,05 0.0‘.‘:3 0,05 0.025
Clarity of SNL#* x V Hazy ﬁx“‘ Cloudy Hazy Cloudy ixtra Hazy Cloudy
Rate of settling, ft/hr gf_‘"“fy 4,57 .i‘bdt;' 1,27 5.28 1,48 ?E.‘?;‘iay 2,81 2,11
Initial liquids to solids ratio 1,79 1.80 1,76 .77 1.76 1,76 1.79 1.70 1.74
Final liquids to solids ratio 0,67 0,67 0,67 0,67 0,67 0.67 0.67 0,67 0,67
Required settling area, sq:'ft/ton/day
{by Coe-Clevenger) 0,33 0,98 1,15 0,27 . - 0,98 1,06 0.49 0.67
Helght,ml,at}
0 min 1000 1000 1000 1000 1000 1000 1000 1000 1000
2 min 870 955 - 850 965 960 920 940
5 min 740 895 910 680 910 900 810 860
10 min 600 800 835 540 815 810 650 765
15 min 538 705 780 505 740 130 565 695
20 min 510 670 735 485 690 680 540 630
25 min 495 650 690 470 665 650 520 585
30 min 485 625 655 460 630 620 510 585
19 hr
* Supernatant liquid,
TABLE 17
Settling Tedt Details - Pilot Plant LPP 86
Neutral Pulp
Test No, 86 A 86 B 86 C 86 D 86 E 86 ¥ 86 G
Net Wt, g 1233 1240 1245 1242 1243 1233 1240
Pulp, N
Vol, ml 1000 1000 1000 1000 1000 1000 1000
Specific Gravity 1,233 1,240 1.245 1,242 1,243 1,233 1,240
% Solida 29.4 30.1 30.6 30,3 30.4 29,4 30,1
Reagent Added,
Type Nil Hz504 Jaguar G Jaguar C Separan 53171 H 2504
lb/ton 1 0,0125 0.025 0.0125 0.,0125 1
Type Jaguar C
b/ ton 0.0125
Initial liquids to solids ratio 2,44 2,32 2,27 2,30 2,29 2.44 2,32
Clarity of SNL Cloudy Hazy VeryHazy Clear VeryHazy VeryHazy Clear
Rate of settling, ft/hr 1,59 I,43 3.34 4.75 3,34 3.52 3,87
pH of SNL  ~ 7.8 6.2 7.8 7.8 7.8 7.6 6.2
Final liquids to solids ratio 0.67 0,67 0:67 0,67 0,67 0.67 0,67
Required area,sq ft/ton/day ’
{by Coe-Clevenger) 1,48 1.53 0.64 0,46 0.65 0.67 0.57
Helght, mlat",
0 min 1000 1000 1000 1000 1000 . 1000 1000
2 min 980 980 905 865 905 900 890
5 min 945 945 785 705 750 740 735
10 min 895 880 620 528 595 570 575
15 min 845 815 510 460 500 490 485
20 min 195 750 465 430 460 445 435
25 min 735 680 435 415 440 425. 420
30 min 680 610 420 405 425 410 405
35 min 625 550 400 405
60 min 430 380 315 380
19 hr 355 360 355 340 345




Settling Test Details -~ Pilot Plant LPP 87

: . Neutral Pulp N Acid Pulp
Test No, | 87 A 87 B 87 C 87D 87 E 87 F 87 G 871 87 3 87 K
Net Wt, g 1250 1249 1253 1253 1248 1260 1256 . 1256 1255 - 1262
Pulp, s .

Vol, ml 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000

Specific Gravity 1.250 1.249 1,253 1,253 1.248 1.260 1.256 1.256 1.255 1,262,

% Solids . Bl.l 31.0 31.4 31.4 30.9 32.1 - 31.7 31.7 31.6 ©32.3
Reagents added, : . ' ) :
: Type Nil H2S04 Jaguar C 'Separan §-3171 Jaguar C Jaguar C  Separan S-3171 Separan.-

b/ ton i 1 0.0125 0.0125 0.0125 "0.025 0.05°  0.05 . 0,03 0.025
Clarity of SNL : Cloudy Hazy . ° Hazy Hagzy Hazy Hazy Hazy Hazy Hazy Hazy S
Rate of settling, - ft/hr 0.95 0.88 3.52 5.10- 6.86 .7.03 T4 5.45 5,10 4.87
DH of SNL ’ 7.6 6.2 7.6 7.6 ~ 7.6 2.5 2.5 2.5 2.5 2.5
Tnitial liquids to solids ratio |2.22 2.23 . 2.18 2,18 2,24 2,12 ©o2,15 2,15 2.16 2.10
Final liquids to solids ratio [0.67 0.67 0.67 0.67 . 0.67 0.67 0.67 0.67  0.67 0.67
Required area, sq ft/ton/day . . ’ N

{by Coe-Clevenger) 2,17 T 2.36 . 0.57 0.39 0.29 0.27 0.25 - 0.36 0.39 - 0.39
Height, ml, at: i ] o : . :

0 min 1000 Looo 1000 1000 1000 | 1000 1000 1000 1000 1000

2 min 975 . 985 900 855 805 800 . 780 845 855 . 895

5 min . 935 950 750 . 665 600 630 555 650 . 680 - 770

10 min 870 885 615 490 445 " 500 . 450 " 480 490 . 615

15 min 800 820 505 430 410 420 .

20 min 1 730 750 445 405 390 425 400 420 425 74390 i

25 min S _— - 410 390 . 405 - 410 410

30 min 590 . 610 410 380 360 400 380 400 © 4f0 - 395

35 min ° 525 550 400 370 355 : : . : .

60 min ‘ 370 380 370 . 350 350 - 370 365 380 380 400

19 hr . 330 330 350 335 340 © 355 - 360. 370 . - 370 380

TABLE 19 .

Representative Screen Analyses of Settling Test'Samples

Pulp Type . Acid Neutral Neutral . . Acid

Mesh Size Tests 85Ato J Tests 86A to G Tests 8TAto E | Tests 87F to X |

T Wt % Wt % Wt % Wt % - Wt % )
+ 48 9.3 5.6 T 3.6 BN . 5.0
~ 48+ 65 8.1 5.3 5.0 6.3
.1~ 654100 7.1 4.8 4.0 4.7
-100+150 ) 15.3 14,7 15.2 15.5
-150+200 ' © 4.8 4.3 3.1 3.6
~200 - B5.4 65.3 69.1 . 64.9
Total 100.0 -100.0 : 100.0 100.0
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of about the same value (Tests 86 C, 86 E and 86 F), The clarity of the
'supernaﬁuﬂ:Hquor\NaSJnore or lass,the sanuaunder:ﬂlﬁhsse conditions .

“The neutral pulp from the high gr\ade ore tested in LPP 87 required
a seftling area of approxirpately 2,2 sq ft/ton/da,y. The addition of
0.0125 1b §-3171 per ton ore gave the lowest calculated area required
of the three reagents u.ged at this concentration,. This ],QWe_st value was
0.29 8q ft/ton/day. Since the neutral pulp settled easily with this -
reagent concentration no higher amount was tried. |

The acid pulp tested in LPP 85 from the low grade feed, produced
avery cloug{y interface between the solids and 1iquifds and therefore th.e
rate of settling and required area of setftling could not be calculated.,
Jaguar MDC appeared to giire the lowest area required for \settling,,a{s
well as the best clarity of overflow when used in acid pulp. 0.05 1b
Jaguar MDC gave a value of 0.27 sq ft/ton/day with low grade ore
(Test 85 ). When the acid pulp of high grade ore was used, the
addition of 0,05 1b Jaguar MDC gave a required settling area of 0,25
sq ft/ton/ day (Test 87 G). The clarity of all supernatant liquors
produced from high grade acid pulp appeared to be about the same when
reagents were added,

It can be seen that the addition of a comparatively small

quantity of flocculating agent will appreciably reduce the area required
for settling acid or neutral pulp of a type similar to that used in these

tests .,
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