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December 10, 1976

MEMORANDUM

To: J. E. Litz
From: R. B. Balderrama

Subject: HRI Project 4133
' Studies on Leaching of Anderson Mine Composites

Two series of acid and alkaline leaching tests were per-
formed on the two samples of ore received from the Anderson Mine
of Minerals Exploration Company, near Wickenburg, Arizona, The
two sets of leaching tests were designed to study the variables
which can affect the solubilization of values during the leaching of
uranium-vanadium ores. The variables studied during the acid leaches
included;:

Temperature

Retention time

Oxidant addition

Ore size

Residual acid concentration
Acid addition,

The variables studies during the alkaline leaches included:

Temperature

Retention time

Ore size

Sodium carbonate

Addition (Lixiviant concentration)
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The results from each series of tests are tabulated in
Tables 1 and 2. The effects of each variable on the uranium and
vanadium extractions was determined by fitting a logarithmic least
square curve to the data. The quality of the fit was evaluated by
calculating the Coefficient of Determination for each curve. The
Coefficient of Determination, r2, estimates the decimal percentage
of the variance of the dependent variable which can be explained by
changes in the independent variable. The closer r¢ is to unity, the
more variance is explained. Values of r approaching zero indicate
the fit of the data has no statistical significance.

Evaluation of the acid leaching results indicates that -
none of the variables significantly affected the uranium solubility

'within the ranges studied. The vanadium solubility decreased with

increasing oxidation and in the case of Composite 2 (lower zone)
increased with increasing acid addition.

Acid leach extractions from the middle zone were 98% for
uranium and less than 50% for vanadium from a head of 0.045% U O8 o~

“and 0.07% V,O.. The required acid addition was 140 1b H,SO, per 470

ton ore. Acid leach extractions from the lower zone were Zboué% 95%
for uranium and less than 50% for vanadium from a head of 0.05% U. QO

and 0.14% VZOS The required acid addition was 260_1b 'HZSO4 per
ton. .

Evaluation of the alkaline leaching results showed that
temperature was the most significant variable with the uranium dis-
solution increasing with increasing temperature. The data also
indicate that the sodium carbonate addition should be a minimum of
120 1b/ton (30 g/1 NaZCO3 at 33% solids). Alkaline leaching of the
middle zone gave uranium extractions of 96%; whereas, the lower
zone extractions were about 94-95%.
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DESCRIPTION OF SAMPLES TESTED

Two sets of samples were received for compositing into
blends representing the middle and lower zones of the Anderson
ore body. The analyses of these samples were as follows:

Middle Zone Lower Zone
U3O8, % analyzed ‘ 0.039 0.043
_ average calculated 0.045 0.050
VZOS’ % . : 0.07 0.14
Mo, % 0.001 0.001
COZ' % 7 0.75 3.20
Fe, % ' 3.05 3.06

Splits were taken from each blend and dry ground to nominal
14~-, 28~, and 48-mesh sizes. Figures 1 and 2 plot the screen
analyses of the three sizes for each ore.

ACID LEACHING STUDIES

‘ The acid leaching studies were performed in two sets. In
the first set the additions of reagents were controlled by measure-
ments of the leach pulp pH and emf. In the second set, the reagent

additions were fixed. The leaching procedure was to pulp the dry
ore in water, bring the pulp up to temperature, add the reagents and
digest for a predetermined time. At the conclusion of the leach, the
pulp was filtered and washed first with one displacement of 1.5 pH
water, then one displacement of demineralized water.
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The effect of temperature on the acid leaching of the uranium
and vanadium is plotted in Figure 3.  The plots show slight increases
and decreases in the residual values as the temperature is increased.
However, the only Coefficient of Determination having significance
is the vanadium extraction from the lower zone which showed increas-
Ing vanadium extraction with increasing temperature.

The effect of time on the acid leaching of the uranium and
vanadium is plotted in Figure 4. The plots show only slight changes
in the residual values W1th time, indicating the leach time can be as
short as four hours.

The effect of sodium chlorate addition on the acid leaching
of the uranium and vanadium is plotted in Figure 5. For both ore
zones, the uranium extraction improves slightly with oxidant addition;
whereas the vanadium extraction decreases with oxidant addition,

The Coefficients of Determination for the vanadium are fairly signifi-
cant, 0.16 and 0.42, indicating that oxidant addition should be a
minimum, :

The effect of ore size on the acid leaching of the uranium and
vanadium is plotted in Figure 6. The uranium extraction improves
slightly with finer grinding; however, none of the curves show signifi-
cant Coefficients of Determination. Figures 7, 8, 9, and 10 compare
the screen analyses of the acid leached re51dues of the 14- and 28~
mesh residues with their respective heads.

The effects of residual free acid and the acid addition of
the leaching of the uranium and vanadium are plotted in Figures 11
and 12. The residual values from the middle zone decreased with
increasing free acid; whereas, they increased with increasing acid -
addition. This infers that, although the residual free acid is affected
by the acid addition, it is affected more by the acid consumption.
The acid consumption during the leaching is affected by a combination
of the ore size, leaching temperature, and retention time. The
residual values from the lower zone did not show the above phenomena
with the residual acid having little effect on the residual uranium and
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vanadium., The vanadium and uranium extractions did increase
slightly with increasing acid addition.

Analysis of the leaching tests indicated that the optimum
leaching conditions considering all of the variables would be 60°C,
for six hours, 50% solids using.ore ground to 80% passing 28-mesh,
and an addition of one lb/ton sodium chlorate. The acid addition
should be controlled at 0.8 to 1.0 pH, requiring 140 1b/ton for the
middle zone and 260 lb/ton for the lower zone. Tests at these con-
ditions gave uranium extractions of 98% from the middle zone and
95% from the lower zone.

ALKALINE LEACHING STUDIES

The alkaline leaching procedure was to pulp the dry ore
in water at 33% solids, bring the pulp up to temperature, add the
reagents and digest for a predetermined time with air bubbling
through the pulp at 10-20 cc/min (0.6-1.3 cfm/ton). At the con-
clusion of the leach, the pulp was filtered and washed with two
displacements of three g/l sodium carbonate solution.,

The effect of retention time on the leaching of uranium is
plotted in Figure 13. The data indicates a slight decrease in uranium
extraction with extended leaching time; however, the Coefficients
of Determination do not show this to be statistically significant.

The effect of ore size on the leaching of uranium is plotted
in Figure 14. The data indicate that the size had no effect on the
uranium extraction.

The effect of the sodium carbonate addition of the uranium
leachingis plotted in Figure 15. Both ore zones show increasing
uranium solubilization with increasing sodium carbonate addition;
however, the lowest residual values also were achieved in leaches
with low sodium carbonate additions, 120 1b/ton.
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The effect of temperature on the leaching of the uranium is
plotted in Figure 16. Both ore zones show increasing uranium
extraction with increasing temperature.

Analysis of the leaching data indicated that the optimum
conditions appeared to be 80°C, for 16 hours, 33% solids using
ore ground to 80% passing 48-mesh with a sodium carbonate addition
of 120-160 1b/ton (30-40 g/1). Tests were run during the above
program which approximated these conditions. Ninety—s;ﬁgf'é percent
of the uranium was extracted from the Middle Zone ore and ninety-
four percent was extracted from the Lower Zone ore.

b Jadramia—

Research Engineer
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URANGESELLSCHAFT

U.S.A., Inc.
r M
6000 East Evans Avenue
Building 3, Suite 200
Mr. Dean Soderstrom Denver, Colo. 80222
Minerals Exploration Co. Telephone (303) 753-0411
Box 50324 Telex 45-951 UGD DVR

Tucson, Az 85705

L J July 7, 1978

SUBJECT
Dear Dean:

For your information and files, I am forwarding the latest
Hazen report concerning the Date Creek:Project cores. In-
cluded are analytical data from the five core intervals
taken during our Spring, 1978 drilling program. These cores
are a:bit complex withwrespect to the carbon and carbonate
values. At this time we are considering separate tests for
each of the five core intervals and/or selected composites.
Both acid and alkaline leaching should be done. Intervals
with both high carbon and high carbonate values are particu-
larly troublesome.

Any suggestions would be appreciated.
S , Sincerely,

',v/’
Qa,!(@:%———

David C., Hertzke
Project Manager

DCH:slk

Enclosure
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Kemorandum
Union Oil Company ot Califormia

(EEREGOLT
MEMO TO: J. A. Abramo DATE: . May 3, 1978
FROM: - D. J. Soderstrom SUBJECT: UG Metallurgical Test Data

From information received from UG the Tonto 5 drill hole is the only hole which
should be used for predicting metallurgical performance of their ore in our c¢ircuit.
From data received Tonto 5 went into the test sample marked "Camposite 1". There
were a total of 4 camposities prepared fram various drill holes. The calculated
camposite assays are campared below with the actual reported assays.

CALCULATED ASSAYS ACTUAL ASSAYS
Composite U0y O,  Corg U50g co, Corg
1 .0896 0.75 4.21 .044 21.80 -
2 .0483 7.90 .095 .036 7.11 -
3 .0439 17.55 .1275 .030 0.70 3.5
4 .0396 24.03 4.49 .056 14.50 1.7

From the data presented in some of the report, Tonto 5 is identified as a high

" -organic carbon low carbonate interval. Obviously the interval could not have gone
into composite 1. When pressed for further information it was stated that it was
felt that Tonto 5 had actually been put into Camposite 3 but that it could not be
verified.

Acid additions to the 4 camposites varied fram 147 to 1180 lbs/ton of ore. An
oxidant addition of 4 lbs/ton was adequate in all cases. Hazen was requested to
give acid and oxidant requirements to use for estimated processing costs. The
following figures were supplied and they are the basis for the costs on the attached
memo.

Sulphuric Acid 600 to 900 lbs/ton.

Sodium Chlorate 4 lbs/ton

DJS/m



Memorand.

Union Oit Company of California

ULTEZ L

MEMO TO: J. A. Abramo DATE: April 24, 2978
FROM: . D. J.Aigderstrom SUBJECT: = Milling of UG Ore

~

Lased on reagent consumptions received from John Litz this date, direct milling cost
of the ore through the ‘Anderson Mill circuit will range from $17.17/ton minimum to
$21.67/ton maximum. This cost is based upon the assumption that no major change will
he made in the tailings disposal system in order to handle the toll ore.

L4

3IS/m



HAZEN RESEARCH, INC. . j

| 4601 INDIANA STREET

GOLDEN, COLORADO ¢ 80401
TELEPHONE 303/279-4501

June 28, 1978

Mr. David Hertzke tr
Urangesellschaft, U.S.A., Inc. }
Building 3, Suite 200

6000 East Evans Avenue ALY /LJ
Denver, Colorado 80222

Re: HRI Project 4441
Uranium Extraction from Date Creek Ore

Dear David:

The percolation leach on the Date Creek composite has been terminated.
The results are listed in Table 1. The ore was leached using a recirculating
solution of 5 g/1 sulfuric acid. It appears from the data that up to 70% of the
uranium was solubilized during thé first few volumes of solution. This prob-
ably was due to the formation of carbonic acid, which solubilized and held
the uranium in solution as the carbonate complex. During this period, the flow
through the column was fairly good, 0.2 gal/day/ft2. The flow then dropped
to less than 0.1 gal/day/ftz and the uranium content of the effluents decreased

to about 5 ppm.

No increase in the uranium content of the effluent was achieved for
about 45 days during which time the acid addition had increased from about
300 1b/ton to almost 700 1b/ton of ore. At this point the effluent pH had
dropped to almost 2.0 and the soluble uranium had increased to 111 ppm U30g.
The test was terminated with this sample, so I do not know if additional volumes
would have increased the solubilization further. The column residue contained
0.03% U308, indicating an overall solubilization of 79%.

It would appear that heap leaching would be a method of salvaging
some return from ores too low for conventional processing. However, the low
recovery (70%) probably would not provide sufficient cash flow to support the
mining and other costs. Some other techniques to enhance the flow rate were

tested, but showed negative results.

RESEARCH AND DEVELOPMENT FOR THE CHEMICAL AND MINERAL INDUSTRIES



Mr. David Hertzke -2- June 28, 1978

Also enclosed are the analyses for the five drill core intervals received
May 12. Included are fluorimetric U3O8 and CO, analyses for each interval,
organic carbons for the ore zone intervals, plus some others, and radiometric
uranium, core moisture, core specific gravity, and core density for each ore
zone plus some intervals above and below the ore zones.

The results from the seven ore zones which indicate widely varying ore
types.

DC 28C, 488-499 6.6% CaCO3, 1% C. Light density,
high limestone at the top and a lignite
interval at the bottom.

DC 28C, 516-520 0.1% CaCO3, 3.8% C. Light density,
lignitic with very low limestone.

DC 60C, 896-902 2.3% CaCO3. Carbon analysis in
progress. Low in both limestone and
lignite.

DC 77C, 584-590 48% CaCOj5, 4.4% C. Moderately heavy,

high limestone at the top and very light,
high U308 lignite at the bottom.
8l
DC 84C, 754-760 21% CaCOgz, 5% C. Light density with
: adjacent limestone and lignite inter-
vals at center of the zone.

&l
DC 84C, 764~770 13% C@CO3, 3.7% C. Very light den-
sity, high grade, high lignite with a
moderate limestone content.

DC 102C, 1029-1041 45% CaCO3, 0.5% C. Moderately
dense limestone with very low carbon
content.

The generally high limestone content of all intervals indicates that
acid leaching would probably not be economical. The average for the zones is
19% CaCOg indicating a minimum acid addition to neutralize the limestone of
400 1b H»SO4 per ton of ore. The high lignite content, 2.6% C, would present
significant soluble organic problems with any alkaline leach. Therefore, I

HAZEN RESEARCH, INC.



Mr. David Hertzke -3- June 28, 1978

would recommend that any metaliurgical evaluation of these core intervals in-
clude both acid leaching and roasting followed by alkaline leaching.

Since the seven intervals are quite different, all of them should be
evaluated by each method of processing. We have treated similar samples by
both processes on previous projects, so the conditions for the tests can be
standardized as follows:

Acid Leach 28-mesh,:50% solids, :60°C, 6 hours, 0.8~1.0 pH
with 1-2 1b/ton NaClOj.

Alkaline Leach - 350°C roast for 2 hours on 4-mesh ore, 80°C 40%
solids, 16-hour leach on 35-mesh calcines using
oxygen and 50 g/1 NapyCO3-NaHCO3 lixiviant.

The estimated charges for the acid leaches are $1,750 and the estimated
charges for the roast-alkaline leaches are $2,450, Preparation of the composites
for leaching and roasting would bear about $400 in charges. The total for the
tests, plus reporting, should be less than $5,000.

The above program could be completed within about four weeks of
authorization and would give a fairly good indication of the most economical
process to pursue for the treatment of the Date Creek ores. If you have any
questions, or desire a more formal proposal, please do not hestitate to call.

Yours truly,

HAZEN RESEARCH, INC,

Project Manager

JEL:mgp
Enclosures

HAZEN RESEARCH, INC.
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HAZEN RESEARCH, INC. j@g
A"«f. :

l 4601 INDIANA STREET

GOLDEN, COLORADO « 80401
TELEPHONE 303/279-4501

May 4, 1978

Mr. David Hertzke
Urangesellschaft, U.S.A., Inc.
Building 3, Suite 200

6000 East Evans Avenue
Denver, CO 80222

Re: HRI Project 4441
Uranium Extraction from Date Creek Ore

Dear David:

Pieces of core from 26 intervals were measured to determine the ore
density. The results are shown in Table 1. The mean density was 17.0
cu ft/ton with a standard deviation of 1.7 cu ft/ton. The densities ranged
from 14.1 to 20.9 cu ft/ton. Most of the higher uranium grade intervals
had pieces which were high density.

A linear, least-squares fit was made of the uranium grade versus
the density. The curve had a coefficient of determination (rz) of 0.28,
which is not too good a fit, but shows some correlation. The formula for

the curve is: '
% U30g.= 0.79 - 0.04 (cu ft/ton).

Solutions of the formula at 14 and 20:cu ft/ton show uranium grades of
minus 0.001 and 0.24% UgOg respectively,

The density values indicate that calculation of the ore reserves
will be very complicated. It might be beneficial to obtain uranium values
for the specific pieces of core used for the densities, to either simplify
or further complicate the ore reserve calculations.

RESEARCH AND DEVELOPMENT FOR THE CHEMICAL AND MINERAL INDUSTRIES



Mr. David Hertzke -2 - May 4, 1978

Ieaching studies on a composite of the four cores have begun.
The composite consists of one-half the reject pulp from each interval
supplied. The analysis of the ore composite is shown in Table 2.
The high carbon dioxide value indicates 33.5% CaCOj3 equivalent.

Four acid and three alkaline agitation leaches have been com-
pleted. The tests are summarized in Table 3, and data sheets are
attached. The results indicate uranium solubilizations of >90% with
acid additions of >850 lb/ton. The alkaline leach solubilizations are
only 81-82%.

Two heap leach tests have been started, The first is a conven~
tional test using a 10-15 g/1 HoSOy4 solution. At this point, about 480
1b/t acid has been added to the ore. . The effluent pH is 6.5. The first
few volumes of the ore contained up to 120 ppm U30g. Although no
balance was attempted, the indication is that 60% of the uranium solu-
bilized due to carbonate ions being formed during the leach. The 60%
value was achieved:with an acid addition of less than 250 1b/ton. The
last few volumes have contained only 3-6 ppm U3Og and I do not
anticipate any improvement until the acid addition approaches 700-800

1b/ton.

The second leach was started May 3 and is using an acid pug
of the ore with 600 1b/ton H9SO, prior to starting the heap leach.
Considerable COy ievolution was evident when percolation of ‘solution
through the heap started, so it may be that a longer cure of the pugged
material would be necessary.

At this point, I see little value in continuing agitation leaches
as the results are quite predictable. If additional leaches were per-
formed, there would be some value in using the pulps as feed for
thickening tests. However, unless you are confident that the cores
are "representative," the data from such tests may not be of significant

value,

HAZEN RESEARCH, INC.
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The poor settling and filtering characteristics of the ore indicate
that Resin-in-Pulp recovery of the solubilized uranium may be the most
feasible in terms of capital and operating costs. Hazen recently has per-
formed some cost analyses which show economic advantage to Resin-in-
Pulp systems. Study of Resin~in-Pulp recovery from the Date Creek ore
may be premature at this point; however, we feel at some point it should
be considered,

The results of the heap leaches will be transmitted as soon as
available. Unfortunately, heap leaching is a time consuming process, but
it is inexpensive.

Yours truly,

HAZEN RESEARCH, INC.

Vi 2

o
Project Manager

JEL/skb

cc: Dean Soderstrom
Minerals Exploration Company
Box 50324
Tucson, AZ 85705

HAZEN RESEARCH, INC.



Mr, David Hertzke -4 - May 4, 1978

Table 1 -

Core Moisture and Density

% Specific Density % -

Hole No. Footage Moisture Gravity £13 /ton U30g
DC-62-C  787-788 1.84 1.93 16.6 0.035
788-789 1.34 2.28 14.1 0.210
789-790 1.59 2.10 15.2 0.064
799-800 4.98 1.54 20.8 0.024
800-801 - 2.65 2.00 16.0 0.200
DC-56-C  861-862 4,43 1.79 17.9 0.094
862-863 4.34 1.82 17.6 0.037
865-866 2.19 . 1.76 18.2 0.118 .
866-867 1.59 1,97 16.2 0.109 -
869-870 1.37 1.93 16.6 0.041
870-871 2.11 1.82 17.6 0.106
871-872 1.27 2.00 16.0 0.057
DC-49-C  766-767 2.06 1.80 17.8 0.057
767-768 3.39 1.81 17.7 0.218
768-769 1.46 1.96 16.3 0.015
771-772 1.10 1.75 18.3 0.020
772-773 0.38 2.21 14.5 0.251
773-774 0.89 1.76 18.2 0.034
DC-33-0C  652-653 1.37 1.72 18.6 0.042
653-654 1.26 2.08 15.4 0.250
654-655 0.61 2.15 14.9 0.450
655-656 0.92 1.80 17.8 0.064
659-660 0.88 1.98 16.2 0.019
661~662 0.52 2.04 15.7 0.059
662-663 0.45 1.76 18.2 0.125
663-664 0.49 1.53 20.9 0.046

hri



Mr. David Hertzke -5

Table 2

Date Creek Composite

(1053-14-0)
Chemical
U30g 0.028
V205 0.02
CO2 14,7

X-ray Fluorescence

Cu
Zn
Pb
As
Fe

Ni
Rb
Ba
Sr

Zr
Mo
Mn
Yt

0.004

0.006
0.003
0.005
0.87

0.003
0.010
0.062
0.13

0.035
0.005
0.024
0.005

May 4, 1978
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URANIUM ACID LEACH AMENABILITY
No._1053-16

Sample No.__ 1053-14-0 0,082 %U30g %

(28-mesh) v 0.02 %VyO0sg %
' % %
Conditions: 60 ©°C, 4 hr, 40 % solids
Data
Elapsed Temp pH - emf HZSO4 NaClOj
Time,min ©9C  Read/Adjusted mv  Cum lb/ton Cum lb/ton
0. 60 7.62 | 0.55 330 1,000 .
5 60 0,58 { 0.55 330 1,040
10 60 490 -3
60 60 0,99 510
120 60 0,60 495
_180 60 0,60 485
240 60 0,61 485

Metallurgical Balance -

Weight/ | Uraniumy] , ,
Volume U30g Hy804 | V20s
Leach head
% 0.082 0.02
Grams 200 0,164 0,04
Filtrate _ ,
g/1 0,386 28,20 1 0,059
Grams 205 0.079 = 5.8 0.012
Wash
g/1 0,154 ]
Grams 630 0.097 7.1 0.015
Residue
4 hour, % 0,006 ’ 0.01
hour, % 1
hour, %
hour, %
Grams 183,6 | 0,011 0,018
Percent solubilized
4 hour ' 94.1 59.5
hour
hour
hour
Calculated head, % - 0,094 0,023

Acid consumption, 910 1b/ton
hri



URANIUM ACID LEACH AMENABILITY

No. 1053~17
Sample No. 1053-14-0 0.082 %U30Qq %
Q.02 %Vzos %
% %
Conditions:___75 ©C, 24 _ hr, 40 % solids
Data
Elapsed Temp pH emf H2S0, NaClOj
Time,hr  O9C  Read/Adjusted mv  Cum lb/ton Cum lb/ton
0 60 7.62 1 0.50 370 1,210 5
1 60 0.15 585
2 60 0.13 540
"3 65 0.43 520
4 77 0.36 520
5 80 0.87 515
24 75 0.58 455
Metallurgical Balance
Weight/ | Uranium { .,
Volume U30g f12504 | V205
Leach head
% 0.082 0.02
Grams 200 0.164 0.04
Filtrate
, g/l 0.411 64.73 1 0,091
Grams 235 0.097 15,2 0,021
Wash '
g/1 0,149
Grams 605 0,090 14,1 0.020
Residue
24 hour, % 0,005 <0.001
hour, %
hour, %
hour, %
Grams 180.6 0.009 0.002
Percent solubilized
24 hour 95.3 95.8
hour
hour
hour
Calculated head, % 0.098 0,021

Acid consumption, 920 lb/ton

hri



URANIUM ACID LEACH AMENABILITY

No._1053-21
Sample No._ 1053-14-0 0.082 %U30g %
(28-mesh) 0.02  %V20s5 %
% %
Conditions: 75 ©C, 6 hr, '~ ~40 % solids
Data
Elapsed Temp pH ‘emf H2S0y4 NaClOj
Time, hr °C  Read/Adjusted  mv  Cum lb/ton Cum lb/ton
0 900 2
1 70 1.11 440
2 73 1,32 420
‘3 73 1,40 405
4 80 1.88 400
6 80 1,95 380
Metallurgical Balance
Weight/ | Uranium
Volume U30g Ha804 [ V20s
Leach head
% 0.082
Grams 200 0.164
Filtrate
© g/l . 0.402 9,24 0,039
Grams 155 - 1.0.062 1.4 :
‘Wash
g/1 0.167
Grams 595 0.099 2.3
Residue :
6 hour, % 0.007
hour, %
hour, %
hour, %
Grams 193.2 0.014
Percent solubilized
6 hour 92.3
hour
hour
hour
Calculated head, % 0.088

Acid consumption, 860 _lb/ton
hri



URANIUM ACID LEACH AMENABILITY

No. 1053-22
Sample No._1053-14-0 0.082 %U30g %
(28-mesh) _ 0.02 %V,0g %
‘ % %
Conditions: 75_°cC, 6 hr, ~40 % solids
Data
Elapsed Temp pH emf HpS804 NaClOj
Time hr °C  Read/Adjusted mv __ Cum lb/ton Cum lb/ton
0 : 850 2
1 70 1,35 430
_2 73 1.40 410
3 73 1.58 390
4 80 2,10 370
6 80 2.20 350
.Metallurgical Balance
Weight/ | Uranium ’
Volume U30g HpS0,4 | V2Os
Leach head
% 0.082
Grams 200 0.164
Filtrate
741 0.460 <] 4.56 0.030
Grams 183 - < 0,084 0.8
Wash
g/1 0.149
Grams 600 1 0,089 0,9
Residue
_6_hour, % 0.008
hour, %
hour, %
__hour, %
Grams 195.1 0,016
Percent solubilized
_6_hour 91,8
__hour
___hour
___hour
Calculated head, % 0,095

Acid consumption, 830 1b/ton
hri



URANIUM ALKALINE LEACH AMENABILITY

hri

No. 1053-18
Sample No. 1053-14-~0 0.082 % U308 %
0.02 % V20g %
% %
Conditions: gg_©°cC psi , 24 hr
40 % solids 50 g/l Na,CO, 10 _g/1 NaHCO,
Filtrate: 10,08 pH -100 mv
Metallurgical Balance
Weight/ | Uranium | NapCO3 | NaHCOj | v20g
Volume { Uj3O0g
Leach head
% 0.082 0.02
Grams 200 0,164 0.04
. Filtrate
g/1 0.226 33,07 19,07 0,004
Grams 200 0.045 6.6 3.8 00,0008
Wash
g/1 — 0.090
Grams 430 0.039 5.7 3.3 0.0007
Residue
24hour, % 0,032 0,02
hour, % '
hour, %
hour, % '
Grams 189,0 0,060 0,038
Percent solubilized
24hour 58.1 3.8
hour
hour
hour
Calculated head, % 0.072 0.020
Calculated soda ash consumption, 1 1b/ton Na2003



Sample No. 1053-14-0

URANIUM ALKALINE LEACH AMENABILITY

No. 1053-19

0.082% U O

%

378
% %
% %
Conditions: _ 80 °C  20-40 cc/min 92 ,__24 hr
40 % solids 50 g/l Na,CO, 10 g/l NaHCO,
Filtrate: 10.06 PH -100  mv
Metallurgical Balance
Weight/ | Uranium | NapCO3 | NaHCO;
Volume U30g . |
Leach head
% 0.082
Grams 200 0,164
Filtrate )
g/1 0.462 | 29.15 15.02
Grams 195 0,000 1 5.7 2.9
Wash :
g/l . 0.151
Grams 350 0,053 3.3 1,7
Residue
24hour, % 0.016
hour, %
hour, %
hour, %
~Grams 195.7 - 0,031 -
Percent solubilized
~ 24 hour 82.0
___hour
__hour
___hour
Calculated head, % 0.087

‘Calculated soda ash consumption,-

49

1b/ton Na,.CO

hri

2

3



URANIUM ALKALINE LEACH AMENABILITY

No. 1053-20

Sample No._]1053-20-0 0,082 % U308 %
(65-mesh) % %

| % %

Conditions: 80 ©°C  20-40 cc/min Oz—l/ , 24 hr

40 % solids 50 g/1 Na.CO 10 g/1 NaHCO

— — 2773
Filtrate: 10.08 pH _-110 mv

3

Metallurgical: Balance. -

Weight/ | Uranium | Na;COz | NaHCOj
Volume ' |- U30g 4.
leach head '
% 0.082
Grams 200 0,164
Filtrate 4 4 o o |
g/1 0.462 29.04: | 13.61
Grams 185 0.085 5.4 " 2.5 =
Wash '
g/1 — 0.151
Grams 380 0,057 3,6 1,7
Residue
, 24 hour, % g 0.017
hour, %
hour, %
hour, %
Grams 195.8 | - 0.033 .
Percent solubilized
24 hour 81.1
hour
hour
hour
Calculated head, % 0.088
Calculated soda ash consumption, 53 Ib/ton Na,.CO

273
1/ With Cu(NH;3)gSO4 catalyst.

hri
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