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THREE POINT STRIKE AND DIP CALCULATIONS FOR BOTTOM OF ORE ZONE GASED C.
INFORMATION FROM HOLES KK 3, 4, 4A, 7, 4, 17,-18, 19, 20, 21, & 23.

SYERAGE STRIKE =50~V ' HIINRICHS o N
e ' SIOBNILORATION COMPANY . L
; 15-47 NE. e POOT OFFICT DOX BOoTY, TUCDON, AMIZONA, 83701
i3
@ Phone: 60216230570 Cablo: GEOEX, Tueren e
RSP [ venceuver : :
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Mebroary 28, 1971
TO: . Lanier

-1ROM: C.K. Chasc
N\
SUBJECT:  RIZPORT NMO. MIET. 71-0-3
Accuracy of Atomic Absorption as Compared to
the Copper Assays by LLong lodide Method -
Korn Kob ["r*'ojué‘bczt

Conclusion:  Due to probable calibration errors, the atomic absorption

copper assays run on the Korn Kob rotary drill chip sample arc an the
rangce of 8-10% low on the average, as compared to Tong wodide wet
chemical assays run on every tenth intercepts The number of samples
comparcd were 120, with the following resulls:

All (Al()mi(? absorption 27.98 = 0.233% Cu
NASsays 120
Wol Chemical 30,70 = 0.250% Cu
120
0.206 x 100 = 109 . 9%

0.033 "

In a sccond caleulation, wet chemical assay:s above 0.24% Cu woerce
averaged and comparcd to the corresponding atomic absorption ascays,
some of which woere under 0.24% Cu, with the following resulto:

.

wet  (Atomic absorption 23,43 = 0.469% Cu
Chemical 00
AGS Ay
Above  (Wet chemical £5.40 = 0.508% Cu
0. 24% Tl 50
508 x 100 < 108.:53%
. 469

A atatistical analysis was run on the fitty comparative acsays im-=
madiately above. At H0 degrees of frecdom, = 2,008 at the QL%
confidence level,  The calceculated value of t was 7,64 which indicates

a sagnificant difterence in the two assay procedures,

s



Roecoimmendation:

Since the price and promptness of the wet chemiical ansay is the sarmoe
as the atomic absorption assay, | recommeoend that we stick to the wet
chernical method to avold the calibration errora of atomic absorption.

Korn Koh assays should be adjusted 8 to 107% higher to compoensate
for this bias. S

These findings are very similar to the resulls of the study of assay
comparisons on the BYU and Banner demldl cores from Moroenci .

Discussion:

The check assays are attached.  Assays of <0 1% Cu and "trace"
were counted as zero % Cu.

- /l
NOAS

C.:K. Chase
CKC:td
attachmants
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Introduction

A scries of leach tests have been conducted on various ore samples from the
<orn Kob Mine property, ncar Tucson, Arizona, using the new TL Leaching

concept.

T1. T.eaching, because of its proprietary nature, may only be described in
this report as a highly modified form of percolation leaching wherein crushed
ore is very effectively leached in a short period of time with a minimum usage
of acid leaching reagent and in a plant having low capital and operating costs.
Numerous small and large scale tests on other ores have shown that this
technique is far superior to any of the present methods used in leaching ores.
It is not unusual to achieve above 95% recovery on an unsized, crushed oxide
copper ore that would normally yield about 80% recovery by mecans of a

complicated and expensive vat leach.

Percolation and agitation leach tests that have previously been run on finely
ground or crushed Korn Kob ores at ambient temperatures have yielded recoveries
in the range of 15 to 75% with most results in the 60 to 70% range (sce Essex
reports)., In the Essex tests, acid consumptions were generally about 7#// Cu.
for tests run on the North Pit ores and 11#/# Cu. for tests conducted on the

South Pit ores,

Ore Samples

Four separate run-of-mine ore samples with a combined weight of about 4004
were submitted by Mr. Dirk Den-Baars of Keystone Minerals, Inc. As of this
date, only two of these samples have been used in testing, viz; KKHSI representing
the tactite ore from the North Pit and KKHS2 representing the tactite (skarn)

ore of the South Pit.



These ores have a high hematite and magnitite content and are relatively

heavy and impermeable to downward percolated leach solutions.

Results

The test conditions and results are tabulated in Table I

Conclusions

The Korn Kob ores responded quite well to leaching by means of TL Leaching
techniques. Recoveries were generally high, acid consumptions were
relatively low, the total leaching period was short, and the pregnant leach

liquors were of high quality.

Recoveries of copper varied somewhat with the grade and type of ore treated.
High grade ores (. 917 and 1.20% Cu) crushed to minus 1/2 inch from the
North pit yielded recoveries in the 90 to 97% range; whereas, a more average
pit grade ore (.527% Cu) from the South pit gave recoveries in the 86 to 87%
range when crushed to either minus 1/2 inch or minus 3/8 inch,

Gross acid consumptions were 5-6. 2# /#Cu recovered on the high-grade North
pit ores and about 10#/# Cu in those tests run on the South pit ores under
low-acid conditions. The net acid consumptions, wherein credit is given for
the acid generated in the solvent extraction-electrowinning circuit and for

the acid equivalent ferric iron that results from leaching, are about 3 to 5#/#
Cu less that the above-mentioned gross acid consumptions. Hence, the net
acid consumptions would be about 2#/#Cu and 6#/#Cu for the North and South

Pit ores tested in this study, respectively.

The total loading, leaching, rinsing, and discharging times were four days in

each of these tests,



The pregnant leach liquors in most of these tests could be adjusted with
recycled rinse liquors to give an overall feed 1iquor. for the solvent extraction
plant of about 3.5 gpl Cu and 2 gpl H,SO,. Under these conditions, most of

2774
the regenerated acid and ferric iron would be profitably used.

Additional testwork would probably improve the recovery, lower the acid

consumptions and lower the acid content of the pregnant leach liquors.



z

Grams Ore Total Copper Gross Acid
Ore Assay Ore Leaching Recovery Consumption
Test No. Ore No. Used % Cu Size Periodk %% #/#Cu Rec
94 S& T
TLKK 1 KKHS 1 11,800 1.20 -1/2" 4 Days 5.0
' 94 H& T
86 H& T
TLKK 2 KKHS 2 9, 500 527 -1/2" 4 Days 10.1
86 S&T '
KKHS 1 90 S&T
TLKK 3 W/Hi-Grade 9,500 914 -1/2m 4 Days 6.2
Removed 90 H& T
TLKK 4 KKHS 2 6,200 . 527 -1/2v 4 Days 86 H&T 14.5
85-87 S&T o
TLKK 5 KKHS 2 6,200 .527 | -3/8" 4 Days 14,57
85-87 H& T
86 S&T
TLKK © KKHS 2 3,385 . 527 -3/8" 4 Days 10.0
87 H& T

% Includes lcading, leaching, rinsing and waste removal times.
#% S& T indicates calculated based on solution assays and tails and H& T indicates recovery based on

head and tails assays.
**%%Tests run under strong acid conditions.

7 Does not give credit to acid generated in SX-EW (1.674/# Cu) or Fe

(~2 - 3% HpSO,/# Cu).

TABLE 1.

sl

Conditions and Results of TL Leach Tests on Korn Kob Ores

equivalent acid
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INTROD UCTION AND SUMMARY B AL R

Samples of dr"111 cuttings from a copper ore bddy were submitted by
Essex International, Inc., for leaching studies. The grade of the samples
varied from 0.32 to 0.69% copper. Mineralogical examination indicated that
the copper was associated with iron oxides. Separating the strongly magnetic
fraction, however, did not concentrate the copper values. Neither did screen-
ing the minus 1/4-inch drill cuttings received on 100-mesh.

Most of the tests were conducted on the éample of Hole 4A which
analyzed 0.32% copper. A few tests were conducted on Composite A, an equal
weight composite of Holes 3, 5, and 7 which analyzed 0.42% copper. The

following techniques were tested:

Agitation acid leaching.
Percolation leaching.

Acid ferric sulfate leaching.

SOWw N

Ammonia leaching.

The best results were obtained by agitation acid leaching and percola-

tion leaching and are summarized as follows:

Ho S04 % Cu
Type Test Sample Grind Addition, 1b/ton Extraction
Agitation leach Hole 4A -1/4 inch 70.5 561
Agitation leach Hole 4A -20 mesh 70.8 61.6
Agitation leach Hole 4A -28 mesh 100.0 72.5
Percolation leach Hole 4A -1/4 inch 86.4 64.6

*

Agitation leach Composite A -28 mesh 127 .4 66.8
Agitation leach Composite A =28 mesh 195.5 0.2

*Composed of equal weights from Holes 3, 5§, and 7.

The reagent consumptions per pound of copper extracted are high because
of the relatively low grades of the samples treated. Even higher copper extrac-
tions, 80-82%, were ohtained by agitation leaching of minus 100-mesh ore with

relatively large amounts of sulfuric acid or sulfuric acid and ferric sulfate.

hri
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ORE SAMPLES

Composite samples of drill cuttings from six holes were received
on October 29, 1970 via Greyhound bus from Essex International, Inc.,
Tucson, Arizona. The identifications and analyses of these samples were

as follows:
Table 1

Analysis of Ore Samples

HRI Hole +100 - =100 % Acid %

No. No. Total Mesh Mesh Soluble Cu P20g
3216-1 1 0.69 0.53 0.87

3216-2 3 0.44 0.33 0.58

3216-3 4 0.43 0.36 0.567

3216-4 4A 0.32 Ustd 0.49 0.27 0.75
3216-5 0 0.41 0.34 0.59

3216-6 7 0.38 0.29 0.49

Composite A (3,8,7) 0.42

(3216-2-5-6)

The samples as received were minus 1/4-inch in size. The analyses
of the plus and minus 200-mesh fractions were made to determine if a concen-
tration by sizing could be achieved. The results are not encouraging.

A semi-quantitative x-ray fluorescence scan of Composite A is shown

in Table 2.,

hri



Copper
Silver
Gold
Zinc
Cadmium
Mercury
Gallium
Indium
Thallium

Germanium

Tin

Lead
Arsenic
Antimony
Bismuth
Selenium
Tellurium
Bromine
Iodine
Iron
Cobalt
Nickel
Cesium
Rubidium
Barium
Strontium
Titanium

Table 2

Semi-Quantitative X-ray Fluorescence Analysis

0.

0.
O'

9.

0.

0.007
0.047

36

.13

033
002

:

004

Composite A Head Sample

Zirconium
Hafnium
Thorium
Vanadium
Columbium
Tantalum
Chromium
Molybdenum
Tungsten
Uranium
Manganese
Lanthanum
Cerium
Praseodymium
Neodymium
Samarium
Europium
Gadolinium
Terbium
Dysprosium
Holmium
Erbium
Thulium
Ytterbium
Lutetium
Yitrium

0.003

0.003

0.009

1.8

Note: The values above are estimated percentages for the metal equivalent of the
No check was made for elements with atomic numbers

indicated elements.
less than 22 (below titanium).

hri



MINERALOGY

Samples from six composites were submitted by Essex International
for mineralogical analysis. The samples were designated HRI numbers 3216-1
through 6. Polished sections and thin sections were prepared of the individual
samples by impregnating the granular composites with epoxy.

From this examination it appears that the composites are composed of
two distirict rock types. The predominant type is a garnet-chlorite schist or
tactite with considerable amounts of magnetite.—herﬁatite. The other rock type
is a phyllitic schist. The principal copper mineralization seems to be associ-
ated mostly with the garnet-chlorite schist or tactite.

The copper mineralization occurs primarily as cupriferous iron oxide
and chrysocolla. Traces of malachite, tenorite, and delafossite (?) were
noted but comprised less than one percent of the copper present. Sulfides
were almost totally lacking but a few grains of pyrite and chalcopyrite were
noted .

Some consideration has been given to the possibility of copper occurring
as a phosphate. Most of the known copper phosphates are either shades of
green or blue and fairly easily recognizable. None were noted in any of the
samples. The only phosphate mineral detected was apatite, the calcium
phosphate.

The calcite content of the samples varied considerably. Samples 1 and
3 contained almost no calcite whereas several percent of calcite was noted in
the other samples.

The magnetic fraction of the samples also varied. Magnetic concentra-
tions were made with a hand magnet. The results of the magnetic separations

are shown in the following table.

hri



Table 3

Magnetic Separation Results

-dmpos, e

Sample Lol H Weight % Weight %

No. 7624/ Magnetic Non-magnetic
WNerit ke 3216-1 / 0.6 8 92
- 3216-2 - Y. 20 80
3216-3 + 03 30 70
& ith ORE \/ 3216-4 i g 33 67
3216-5 - 2y 13 ] 87
3216-6 —- 7 - .38 17 ' 83
Average 20 80

The magnetic fraction was composed primarily of magnetite, which
was partially altered to hematite, and a high-iron garnet. Minor amounts of
amphibole and chlorite were also present. |

Following the magnctic separation of the individual samples, using
a hand magnet, a wet magnetic separation of a sample of Composite A ground
to minus 100-mesh was made in the Dings Davis Tube. The magnetic and

non-magnetic fractions were analyzed for copper with the following results.

Table 4

Dings Davis Tube Magnetic Separation
Composite A Ground to ~100 Mesh

Sample Weight % % _Cu %_Cu Distribution
Magnetic 6.5 0.141 2 3
Non-magnetic 93 .5 0.426 97.7
Calculated heads - 100.0 0.41 100.0
Assayed heads 0.42

The results of semi-quantitative x-ray fluorescence analyses of the
magnetic and non-magnetic fractions are shown in Table 5.
The strong magnetic concentrate contained only 2.3% of the copper

in the test feed. A magnetic separation at a much higher intensity would

hri



probably be required to concentrate the copper and iron values in the sample.

Trace amournts of zircon and a mineral which might be monazite were
noted in all samples along with apatite. A few grains of fluorite were also
noted.

The samples have a tan to brownish color due to the alteration and
oxidation of some of the iren-bearing minerals. The phyllitic schist, which
contains few iron-bearing minerals, lends a grayish color to the samples
depending on the amount of this rock type present.

The identification of rock types is difficult in this type of sample
since few particles are large enough to ascertain textural and mineralogical
associations.

The locking of grains is not important in this type of sample since
liberation of copper-bearing minerals from gangue is not required. The exam-
ination, however, indicates that the copper-bearing minerals are generally
coarse and where chrysocolla is present with other minerals, it occurs as a
surface coating. A few grains of pale blue quartz which probably contain a
minor amount of the total copper mineralization were noted in the study. This
copper would be difficult to recover because little of the copper would be pre-
sent at the surface but the amount of this type of mineralization is small and

is not important.

hri



_Table 5

Semi-Quantitative X-ray Fluorescence Analysis
Composite A, Magnetic and Non-magnetic

Magnetic Fraction - M
Non-magnetic Fraction - NM
M NM M NM
Copper 0.16 0.59 Zirconium 0.012
Silver Hafnium
Gold Thorium
Zinc 0.033 0.13 Vanadium
Cadmium Columbium 0.003
Mercury Tantalum
Gallium Chromium 0.15
Indium Molybdenum 0.004
Thallium Tungsten
Germanium Uranium
Tin Manganese 0.81 1.8
Lead 0.055 0.019 Lanthanum
Arsenic Cerium
Antimony Praseodymium
Bismuth Neodymium
Selenium . Samarium
Tellurium Europium
Bromine Gadolinium
Todine Terbium
Iron 44 5.6 Dysprosium
Cobalt Holmium
Nickel 0.013 0.008 Erbium
Cesliulm 0.019 Thuliu.m
Rubidium Ytterbium
Barium Lutetium
Strontium 0.006 Yttrium 0.008
Titanium 0.067 0.068

Note: The values above are estimated percentages for the metal equivalent of the

indicated elements.

less than 22 (below titanium).

hri
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TEST PROCEDURES AND RESULTS

Agitation leaching with sulfuric acid was tested first. The initial
testing was on the sample from Hole 4A, HRI 3216-4, because this was the
largest sample. If a procedure could be developed which was economic, it
would be tested on the other samples. Later, Composite A was made by
blending equal weights of the samples of Holes 3, 5, and 7 in order to pro-
vide sufficient additional material for testing.

Other leaching methods tested were acid percolation leaching, acid

ferric sulfate leaching, and ammonia leaching.

ACID AGITATION LEACHING

In the first series of tests on the minus 1/4-inch ore, the extractions

were compared at pH 1.0, 1.5, and 2.0 with the following results:

Leach Conditions

Time Temp Hy SOy % Cu

Sample Grind Hours ___ °C pH 1b/ton Extraction
3216-4 -1/4 inch 1 24 1.0 70.5 55.1
-1/4 inch 1 24 1.5 50.6 43.7
-1/4 inch 1 23 2.0 40.4 14.6

As expected, the results at pH 1.0 were best, but acid consumption
was also greatest. The extraction at pH 2.0 was poor. Tests were then run
on minus 6 and minus 20-_-mesh ore at pH 1.5 to determine the effect of grind

on extraction,

Leach Conditions

Time Temp Hp SOy % Cu

Sample Grind Hours °c pH 1b/ton Extraction
3216-4 -6 mesh 1 22 |15 5348 41.9
- =20 mesh 1 22 1.9 58.1 42 .4

hri



These results show very little improvement in copper extraction as ‘
the ore size decredses.

Two series of tests were then run on minus 20 and minus 28-mcsh
ore with varying leach times. The results of these tests plus those of
several leaches on Composite A, consisting of equal weights from Holes 3,

5, and 7 are shown in the -following table:

Table 6

Agitation Leach Test Results

Leach Conditions

Time Temp HZSO % Cu

Sample Grind Hours °c pH 1b/ton Extraction
3216-4 -20 mesh 2 23 1.5 65.5 56.6
-20 mesh 3 22 1.5 70.8 61.6
-20 mesh 4 23 1 B 58.8 56.0
-28 mesh 2 23 1.5 77 58.5
-28 mesh 3 22 1.5 74.3 60.1
-28 mesh 4 « 23 1 64.4 54.8

-28 mesh 4 22 4% 100.0%* 712.5 7

Composite

A -28 mesh 4 24 1.8 127 .4 66.8
~-28 mesh 4 22 1.55% 185.0% 70.2

* Slurry made up with 5% weight/volume Hy SOy solution and sufficient 5%
acid added if necessary to maintain pH.
Note that acid consumption increased greatly when higher concentra-
tions of acid were added at the beginning of the leach such as in the tests in
which a 5% acid solution was used to make up the slurry. Copper extraction

also increased in these tests.

hri
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PERCOLATION LEACHING

The results of percolation leaching tests on samples from Hole 4A and
Composite A using upflow leaching are shown in Table 7. Note that although
the acid consumed on Composite A is less than on 3216-4, the pH of the
effluent is higher. If sufficient acid were added to hold the pH of the column
discharge the same as from sample 3216-4, it is likely that acid consumption

and copper extraction from this samplé would increase.

Table 7

Percolation Leaching Tests

JY
Ore, HRI No. 3216-4 Composite A

% Cu 0.328 0.42
Weight, g 2000 1500
Grind -1/4 inch -1/4 inch
Column diameter, inches 2-31/32 2-3/4
Ore depth, inches 10 8
Solution, ml 6000 4500
HpS0y4, 9/l . 14.4 14.4
Flow rate, ml/min 81 74

Hy50, added, lb/ton 86.4 64.8

Cu extraction, % 64.6 41.9

Column Discharge:

HRI No. 3216-4 Composite A

Time Free Acid Cu Free Acid Cu
Hours  pH g/l g/l pH g/l q/1

1 1.5 2.94 0.654 1.2 6.75 0.397
2 1.3 6.00 0.544 Y25 6.40 0.427
3 13 5.39 0.561 2.5 - 0.479
4 1.37 5.11 0.582 2.1 0.52 0.569
5 1.35 4.76 0.605 2.0 0.65 0.605
6 1.4 4,40 0.620 2.1 0.50 0.627
7 1.45 4,07 0.637

8 1.45 3.85 0.638

9 1.4 3.77 0.662

hri
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ACID TERRIC SULFATE LEACHING

Agitation leaches of minus 100-mesh samples of Composite A were
performed with and without the addition of 100 lb/ton of ferric sulfate. The
leaches were conducted at pH 1.0 and 50% solids for three hours with the

following results:

Reagent Additions, lb/ton

Test No. H,5804 : FeZ(SO4)3 % Cu Extraction
1 195 100 80.4
2 258.5 - 82.5 -1

Although good extractions were obtained, the reagent additions are

large.

AMMONIA LEACHING TESTS

A
71

A minug 100-mesh sample of Composite A was leached at 20% solids
in a solution 2 Molar each in ammonium hydroxide and ammonium carbonate.
The leach was conducted in a bottle with a small opening in the lid. The
bottle was agitated on rollers for 24 hours. At the end of this time, the
leach solution was removed by filtration, fresh solution added, and the
sample agitated another 12 hours. The total copper extraction at the end of
the second stage of leaching was 25.0%. No attempt was made to determine
the ammonia consumption which is likely to be very high using high strength

ammonia solutions and atmospheric leaching.

hri
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DISCUSSION

Although réasonable copper extraction can be obtained by acid
leaching, the reagent consumption is high. The relatively high acid con-
sumption is probably a function of the ore grade. If the ore grade could
be upgraded by selective mining or concentration, more intense conditions
could be applied during the extraction step.

Although the mineralogical examination indicated that most of the
copper was associated with iron oxides, the sfrongly magnetic fraction
contained only a small amount of the copper. However, if all of the iron
oxides could be concentrated by flotation or high intensity magnets, per-
haps the copper could also be concentrated.

There is some evidence that fine grinding and/or ferric sulfate
addition to the acid leach will improve copper extraction as shown by the

following comparison:

Leach
Grind HySO,  Fey(8O4);  Time % Cu
Sample mesh 1b/ton 1b/ton hours Extraction
Composite A -28 195 - 4 70 .2

Composite A -100 195 100 3 80.4

If ferric sulfate is effective in leaching the coppper, recycling of
sulfuric acid leach solutions will result in an increase of ferric iron in the
solution. Perhaps the addition of sodium chﬂloriqu__ to the acid leach would

be helpful in attacking the iron-copper minerals. This has not been tested

in the laboratory.-:

hri
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July 22, 1971
TO: H. Lanicer
FIRONM: C.K. Chasc

SURJECT: REPORT NO., MIET, 71=7-7
Summary of Korn Kob
Acid Lcach Tests

General: A scries of 50 separale bench-scale acid leach Lests have
beon run on various samples of Korn Kob ore. The resulls of all-of
these testls arce pm'sm‘wlczd in detail on the accomparny,ing racap sheets,
Table 1. The first of thase tests, on a single very amenable sample,
was run by KCGC. Others were performed by Hazen Raosearch, Inc.,
Metcon Rescarch, Inc., and by Essex on several different IKorn IKob
samples which are identificd in the tabulation, One ammonia leach

test was ran, with poor resulls,

Conclusions: In general, standard acid leaching techniques dissolve

only 2/3 of tihe copper prescent.

-

Fine grinding of the entire ore helps extraction modoeratelys,

l_onger leach times (24 hours) do not improve resulls much
over those obtained 1n 6 hours, '

Two variations in leach technique, however, do provide sul-

stantially incrcased extractions, and will have to Le used to obltain

sufficient leachaed copper Lo support an cconomic operation, 10 will L

helpful Lo the cconomics if an increase in the price of copper can Lo
' 1

e T oot

counted on, T

These two variations arc: leaching with heated solutions
and the use of very strong acid in contact with the ore at some staqge
in the leach. " In cffect, we should arrange a counter—current leach in

reaard to the flow of solution and ore, insofar as possible, with a

slrong concentration  of acid at the end ot the system farthest romoved

from the entering ore.  This is simple in the vat leach portion Dot
more difficult in the moechanical leach part of thae wystom,

. Figure | chows the effect of acid concentration as evidoenced
by piion the copper extracticn from the twao pit compasite samypriten . [
1o apparent that phbd NI TRET »:s:ﬁ:.xiv*y for ary ctfective leaching Aandd thalt
stronger acid results in addicional Teaching, '

~1 -
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Figurce Il shows the effect on extraction of increasce in leach
solution temperatures coupled with Ingh acid tevels on these same
samples, The combination of these two factors can increace leach
extractions by twenty percent,

Test Procedure: Most of the tests reported in Table T were run on

100 gram samples at 33% solids in a boeaker sgitated with an clectric
stirrer, After the leach, the pulp was filtered and washoed with phi,
waler. Accountability is calculated by dividing the grams of copper
“in the products by the grams of coppar in the heads,

Discussion and Comparison of Teostls:

Test No. 1 was on a sample from the dump around the old
shalt and is highor in copper and of boetter processing quality than any
samples since obtained, 1L is not apparcently very representative of
the general ore body but it may indicate somae good ore witerseceted
by the shaft and associated drifts,

Effect of Leach Retention Time, phd, and
Grind on Extraction, Composite Sample of Dritl Hole 4A

Tests No. 2 through 13, performed by Hazen, show that a leach
pH of 1.5 is necessary for leaching and that a finer grind together with
longer retention time improves extraction from 40% up into the 70%
range. These tests were on the composite of Drill Hole 44, which falls
short of representation of the orcbody,. In addition, the sample was
low gradec,

Percolation LLeaches

Tests 14 and 16 arce-percolation leaches on two different samples,
the 4A composite and another composite (A) of Holes 3, 6, and 7. Number
14 shows reasonable percolation leach extraction in a laboratory cotumn,
but extraction in a deep heap can hardly Le this good,  Composite 4 1s

less extractable under these condilions,

Test 16 comparced with Test 19 shows that increasing  grind from
~78 mash Lo —100 mesh and increasing acid from pit 1.5 to 1,0 resulls

ina 15.7% increase in exlraction, from GO 8% to 82.9% al 4 and 3 hours
of leaching, respectively.



s

Test 18 compared with Test T shows no extraction advantaggie
for presence of ferric sulfate in thwe leach, which i cvidence of lack
of cuprile or chalcocile in Composite A This conclusion wasn corrotbo-
rated on another more representative sample: data from Toeots 21 and
23 show cssentially the same result on Uhe Trial .t composite,

Ammonia Leach

Test 20 demonstrates the pPoor extraction obtained on Composite A
with ammonia leach,

[Fine Grind

v

Tests 21 and 22 show a considerable extraction advanlage for
fine grind as compared to =10 mesh Grind inwork donce by Metcon,
Metecon tests were #21 through #27,

North Pit Composite Drill Holo Sample

The effect of varying E—anountﬂs; of acid, moethod of adding acid,
temperature of lecach fine grind, and a 23 hour leach wore investigatod
in Tests 24 through 35 by Essex, 36 and 37 by Mectcon, and 38 and 39 by
rEssom. Toest #25 uscd 502 in the lcach to determine whether any ex-
tracting advantagc might be obtaincd Ly running a reducing leach to break
apart any possible copper-mangancse mincrals, Comparison of Tests
35 and 29 show little effect on leach extraction r‘c:;ul'iing; from usce of a
reducing agent, '

ffects of leach Ltemperature plus strong acid are demonstrat cd
by comparing Test 432 at 250C with #:57 at H0v undoer otherwise identical
conditions, Extraclion mcreases from 70.0% to 8O.9% . Those resullts
arce graphed in Fig, 2 and represent acid addition of three tumes that
necessary for h'\ainl'uiniﬁg PH 1.6 1n all tests,

South Pit Composite DOrill Hiole Sample

The same parameters Ut woere nvestigated on the North 12t
‘were compared in the South Pit, with comparable reoults . The offect
of tempcrature and acidity increased catractions trom the 70", Lo D0,
The South 120t is more leachable than thic Morth 4 but acid conauamnt ion

1S higher per 1, of coppuer leached,



Tesls 45 and 46 compare fine grind and longer leach.  Longer

leach is more cffective, X

In general, the higher the acid level in the leach, the higher

the overall acid consumption, but still within rcason,

Acid Consumption

The North Pit has varying acid consumptions according to
individual test variations but in gencral a level ot 7 b, acid per b,
of copper dissolved is associated with extractions in the range of
70-80%

The South Pit lcaches best wilh acid consumplions of the
order of 11 1. per Wb, of copper dissolved, Extractions are in the

range of 80-90%.

SanTs

C.K. Chase
CKC:td
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PROJECT NO, BEI - 114.4
CAGITATION LEACH TEST
FOR
ESSEX INTERNATIONAL, INC .

NN KCOEB ORE

July 22, 1977

METCCN Research,; Inc.
1706 West Grant Road
Post Office Rox 50225
Tucson, Arizona 85703



project No. EI - 114.4 | June 22, 1971
Agitation Leach Test Test No. F-1

Composite KKC 4 - North pit

Oxre Charge - 100.0 grams
Tap Water - 200.0 ml
p o [ =
1{2804 4993 ml
o]
Temperature - 50 C
Results
Cu
Assay Cu
Assay Product Volume (opl) Content
No. - -
7078 Strong Preg. Solution 99,0 ml 2,83 0.2801
7079 Wash Solution - 445.,0 ml 0.69 0.307C
7081 Tailing 96.4 gms 0.18% 0,1735
Calculated Head 00,7606
Recovery H~-T +« 100 . 7606 - 1735 s 100 = 77.18%
H . 7606 T
Recovery by Assay lHead .7300 -~ L1735 o 100 = 76.23%
.7300 S
tabilit °
Accountabilaty 7606 < 100 = 104.2%

7300



Project No. BEI - 114.4

Agitation Leach Test

Composite KKC - 4 - North Pit

Volume of Strong Preg Solution

Volume of Wealt Solution

Time _;Jil
11:10 0.70
11:20 0.70
11:30 0.80
11:40 0.95
11:50 1.00
12:25 1.15
12,55 1.25
1:25 1.30
1: 50 1.35
2:25 1.40
2:55 1,45
3:25 1.50
3:55 1.50
4325 1.55

%]

s 10

i

I

99,0 ml

445,0 ml

June 22, 1971

Tes

t No. R¢-1

Temperature (©C)

57

55

49,50

49,75

49,75

49.75

49,50

49,50

49.50

at HZSO4 addition



Projcct No., EI - 114.4 June 23, 1971
Agitation Leach Test Test No. RF-2

Composite KKC - 4 - South pit

Ore Chaxge 100.00 grams

Tap Water & 200,00 ml

H,S0, = . :.8.85 ml

Temperature - 40%

Results

Assay Cu Cu

No. Product Volume Assay Content

7082 Strong Preg, Solution 100.00 nl 2.58 gpl 0.2580

7083 Wash Solution 390.00 ml 0.83 gpl 0.3237

7092 Tailing 96,5 gms 0.06 gpl 0.0579
Calculated Head ) 0.6396

e (e

Recovery by Calculated Head 6396 -~ ,0579 o 100 = 90.94%
6396

Recaovery by Assay Head .6100 - ,0579 x 100 = 90.50%
.6100

Accountability | 0396 x 100 = 104.99
gl = e .7 /0

6100



pProject No, EI - 114.4

Agitation Leach Test

Composite KKC -~ 5 - South Pit

Time pH
9:30 0.60
9:40 0.80
9:50 1.15
9.58 1.30

10:10 1.40

10: 20 1,55

10:30 1.60

10:45 1.70

11:00 1.75

11:15 1.80

11:30 1.85

12:00 1.90

12:30 2.00
1:00 2.05
1:30 2.10
2:00 2.10
2:30 2,15
3:00 2,18
3:37 2.20

June 23, 1971

Test No, R =2

Temperature (°c)

59,00

56,00

53,00

52.00
51.00
51.75

51,50

49,00
49,75
50,00
50.50
50,00

50,00

49.00

49.50
50,00
49.00

49,00

pddition of HZSO

4



Project No. ET

- 114 .4 June 24, 1971
Agitation Leach Test Test No. R°-3
Composite KKC - 4 =~ North pit
Ore Charge = 100.00 grams
Tap Water - 200.00 ml
H,_S0 ~ 4,95 ml
2 4
‘ o

Temperature - 40 C
Results
Assay Cu Cu
No. Product Volune Assay Content
7085 Strong Preg Solution 100.00 ml 2.44 gpl 0.2440
7086 Wash Solution 400,00 ml 0.78 gpl 0.3120
7093 Tailing 96,10 gms 0.19% 0.1825

Calculated Head 0.7385

: > : ¢ {ead 07385 ~ ,182!
Recovery by Calculated Heac 7385 ‘ 1825 x 100 = 75,294
7385 -
c - ; 2 - )
Recovery by Assay Head .7JOO' 1825 x 100 = 75.00%
. 7300

Accountability ' . 7385 x 100 = 101.2%

.7300



project Na.
Agitation Leach Test

Composite KKC - 4 - North Pit

WS
11
12;
12
12
12.

1.

30

45

00

15

30

45

00

EI - 1l14.4

0.90

1,00

1.05

1,05

1.10

1.15

1.40

1.40

1.40

June 24, 1971

Test No. R -3

Temperature QQCL

45.00
41.50
41.00
40.00
39 .25
40,00
40,00
40.00
40,0

40.50
40,25
38.25
41,00
39.00
40,00
40,00

39.50

40,00
40,50

40.50

Addition of H,_SO
2 4

(caused by spillage on

hotplate)



Project No. EI - 1ll4.4
Agitation Leach Test

Composite KKC - 4 - North Pit

Time _.pH
2:30 i;46
3.00 | 1.45
3315 i.45
3:45 . 1.50

3: 55 1.50

June 24, 1971

Test Noo RF-3 Cont'd.

Temperature (OC)

39.00
39.00
41,00
40,00

39.50



pProject No. EI - 114.4

Agitation Leach Test

Composite KKC -~ 5 « South Pit

Oxe Charge -

100.00 grams

Tap Water - 200.00 ml
H2SO4 e 8,85 ml

o
Temperature - 40 C
Results
Assay
No. Product _Volume
7088 Strong Preg. Solution 100.00 ml
7089 Wash Solution - 455,00 ml
7094 Tailing 96 .85 gms

Calculated Head

Recovery by Calculated llecad .0187 - ,1259

Recovery by Assay Head

Accountability

June 25, 1971

Test No. RF-4

6187

.6100 - ,1259

«6100

.6187

—~%T65 * 100

Cu Cu
Assay _Content
2.38 gpl 0.2380
0.56 gpl 0.2548
0.13% 0.1259
0.6187
x 100 = 79,65%
x 100 = 79.36%
= 101.4%



project No., EX ~ 114.4

Agitation Leach Test

Composite KKC ~ 5 - South pPit

June 25; 1971

Test No, R-4

Temperature (OC)

Time pH
Qz15 0.60
9:25 0.70
9:35 0,90
9:45 1.00
9:55 1.05

10:05 1.15

10:15 1.20

10:3@ 1.30

10:45 1.35

11.00 1.40

11z 138 1.50

11;30 1.55

11:45 1.60

12:00 1.60

12:15 1.65

12:30 1,70

12:45 1,70
1:00 1.75
1:20 1.80
1:30 1.80
1:45 1,80
2:00 1.85

47 .00
43,00
39.25
39.75
40,00
39.25
40.00
38,00
40,25
37.75
40,00
40,00
36.00
34,00
46,00
40,00
36.00
39,00
41,00
39.00
39.50

41.00

addition of H SO
2 4



Project No. EI - 114.4
Agitation Leach Test

Composite KKC - 5 - South pit

Time ——pH
2:15 - 1.90
2:30 1.90
2:45 1.95
3:15 2,00

10

June 25, 1971

Test No, RF-4 Cont'd,

o
Temperature ( C)

39.00
40,00
40,00

39,25



32206 Fast +6th Street Phone 62+4-0049

AMERICAN ANALYTICAL and RESEARCH LABORATORIES

=T 5= ASSAYERS - CHEMISTS - METALLURGISTS
: TUCSON, ARIZONA 85713
Ej’///'l/ Metcon Rescarch Incornb ted
SAMPLE SUBMITTED BY ’ porate patedune 30, 1971
GOLD SILVER PER CENT ey PERCENT PERCENT PERCENT i I'ree ’
f.zfl::: iﬁ;w 0z /TON oz /10N COPPER S/ImCu ZINC MOLYBDENUM {RON Acid
7078 2.83 26.81
7079 0.69
7082 2.58 46.3
7083 0.83
Putps
7081 0.18
i
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Invoice }f 0463 T T m s e
1175
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3220 Last 161h Street
AMERICAN ANALYTICAL and RIESEARCH LABORATORIES

ASSAYERS - CHEMISTS - METALLURGISTS
TUCSON. ARIZONA 8s713

- oo

Metcon Research Incorporated ‘ oare June 30, 1971
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__.,_._5 _-__—“_,,__——"4-"—'“——— GOLD SILVER PER CENT [ PERCENT PERCENT PERCENT I?l‘ee
—-—503.::—;‘,; SRRED oz /TON oz./ToN COPPER }/ImaCu ZING MOLYBDENUM IRON Acid
7078 2.83 26.81
7079 0.69
7082 2.58 46.3
7083 C’J.,(L%,{,gv‘y,&_g,,d,v1 74.;/// 0.83 “
. \\)ri !
. %
7081 0.18 i'
i
‘
f
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1
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'-';":'-.: ER TR
/,,;—««7*37;f3*k§>%_
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‘ O e
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37270 [Fast 4()[1) Sireet

Phone 624-0049

AMERICAN ANALYTICAL and RESEARCH LABORATORIES

ASSAYERS -

CHEMISTS -

METALLURGISTS

TUCSON. ARIZONA 85713

S AMBLE SUBMITTED BY. e Ro0n Research Laboratories oare_dune 30, 1971
GOLD SILVER PER CENT EEEETD PERCENT PERCENT percent | LI CE
SAMPLE MARKED oz./TON oz./ToN COPPER G/I‘}""" Cu ZINC MOLYBOENUM IRON ch_d
SoLutIions
7085 2.44 23.70
7086 0.78
7088 2.38 45.51
7089 0.56
Pulps (& \;U\—U{' /" L
114.4 7092 A e 7,4,0/-,,, 0.11
7093 0.19
7094 0.13

Invoice /7 6

CHARGES §

401
13.50
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ANALYTICAL and RESEARCH

Phone 624-0049

LABORATORIES

ASSAYERS - CHEMISTS - METALLURGISTS
TUCSON, ARIZONA 82713
kb EUBMTER 57 lietcon Research ILaboratories pate_dJune 30, 1971
— —c,_om SILVE;-“-”."P:;—C-E-NVY“ 4 n-n; PERCENT PERCENT percent | ITCE
BAMELE MARKED oz /7ToN oz /10N COPPER G/Iﬂ“"" Cu ZING MOLYBDENUM IRON Acid
Jolutions
7086 0.78
7083 2.38 45.51
7089 0.56
Pulps
114.4 7092 0.11
7093 0.19
7094 0.13
. '—lﬁvoi'(:c‘ TFEod0T T T T -
13 50
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Copies to:
TO: Paul Eimon H. Lanier
C. Osborn
MET REPORT 72-5: Acid Consumptlion Tests on
Korn Kob Drill Intercepts and
Bench Composites

BY: C.K. Chase

DATE: April 23, 1972

The acid consumption tests were performed by Amcerican
Analytical & Research Laboratories in accordance with the appended
copy of their procedure which is used at other assay offices in the
same or somewhat modified form.

This method uses pulverized samples and an excess of
acid which is then back-titrated with caustic to determine acid con-
sumption. Since the strength of the acid attack on the rock itself
is in inverse proportion to the amount of acid consumers present,
many rock constituents tend to go into solution; this is a further dis-—
advantage of lhe method, Since the previous Korn Kob acid con-
sumption tests had been run by this method, it was continued in the
latest bench composite tests for the sake of consistent data.

Better acid consumption tests exist that follow plant practice
in regard to grind and acid concentration and should be used when
possible.,

The attached log sheets show the amount of sulfuric acid
consumed per pound of copper dissolved (on an average leach ex—
traction of 80% as demonstrated in test work) on all available drill
intercepts and bench composites for the two proposed Korn KKob pits.
These data are significant only when computed into a mining plan for
the ore bodies. It is evident that much of the Korn Kob is very
calcareous and cannot be processed at a profit unless low cost acid
is available. However, the Korn Kob could be an efficient acid sink
for the predicted surplus of sulfuric acid in Arizona.

The acid consumption figures reported here are for the
average 80% copper extraction possible with heated solutions.

L "‘w‘l/,'l\ AL
. ~—
C.K. Chase
Attachments:
Assay Reports
Acid Consumption Method .
CNevada Mining Assoc'n. Newsletter

Scection on Magma Copper Company

P Y L S e
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AMERICAN  ANALYTICAL and RESEARCH TABORATOR| LS
3220 1last -lj}t]l %irvvt
SERVERE  CIEaTs Tucson, Ariv ina’ §57] 3

ORE TESTING
METALLURGICAL REGEFARCH
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1. Vieigh 17.50 grums ol uumplo;in}o a 250 milliliter Erlenmeyer
(beaker) I'lusk. ; v o
2. Add 50 milliliters I1.0 and bipétte 25 milliliters of

standard 0.5 N stoq‘into the flack.,
| 13
SR
3. Swirl occasionally. After 1.0 hour of acid contact,
transfer to a 250 millilitep beaker. Keep tht total
volume to approximuately 100 milliliters,

! i E . . .
4. Add 15 grams K2Cq04.HqO and wtir on g magmetic stirrer
« & ! “ '

to dissolve the oxalate, T
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ADD:

Il acc.
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/\DD:
CITY:

HAWLEY HAWLEY

ML
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et

Rogisteced Assayors

THE SOUTHWEST'S

1700 WEST GRANT ROAD

HAWLEY & HAWLEY

ASSAYERS

Branch Representatives at Ruyer’s Plants:

TELEPHONE 622-4836 -

AND CHEMISTS, INC,
POST OFFICE BOX 5934

TUCSON, ARIZONA 85703

LEADING ASSAYERS AND REPRESENTATIVES

Phelps Dodge Corp., Douglas, Anizona; ASARCO, EI Paso, Amarillo, Texas and Hayden, Arizona

Gold

Silver Lead Copper

Zinc Mo.

~coe e\ Tl T A tA T L AVIA L

(RS Nal

IDENTIFICATION iy g % % % % [CaCOB% Fe %
2051 0.65 3.571 7.99
2052 0.10 14,93 5.82
2053 1.09 3.48| 18,03
2054 Loel Fos 0.89 9.01| 21.23
2057 g;(_/(’ﬁ'-/.’,lcr_';: 5“/_;_”,’/)1‘5-5_ 0.58 27.50 9.]3
2058 o Fhle 3;;,/074,c bl 0.62 28,321 23.74
2059 ek &) 1.06 21.63 | 14.61
2060 P S 0.47 13,58 8.10
2061 [ |, 0.15 L.58| 9.82
2062 " ™~ 1.68 9.90 | 11.19
. 1< - .
2063 : ‘. 0.49 6.88| 9.58
\ i
206“ ‘\'—"""'—'/ * 0033 ]3v58 7'76
2055 0,54 10.03| 10.27
13 Cu,| singlel @ $1.75 \ B 22,
13 Fe,| verified @ $hi75 61.
13 CaCO3, verified @ $8.25 107.
191.
Plus 5% air pollutior surcharge 9,
2014
f,’/‘:’:".':':-
l'x“\“:’
Essex Intermational wlnc. | _i-lvE_MARKS; V Analysis Cert. B‘/."M"
2030 Speedway, Tuc<on, Arizona . 0\ g
cc: Essex International, Three Rivers kWAL
Attn: Howard lLanier j \0\‘ )
cc: Heinrichs Geoexploration A\T_ Fs RETI
nalysis D &

1s
[ A NN A Ta) l iin al.l.ol ]
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SKYLINE LABS, INC.

SPECIALISTS IN GEOCHEMICAL EXPLORATION

"12090 WEST 50TH PLACE, WHEAT RIDGE, COLORADO 80033 TEL.: (303)424-7718

REPORT OF ANALYSIS

Job No. 12093
May 20, 1970

The Golden Cycle Corporation
P.0. Box 4576 _
Colorado Springs, Colorado 80909

1 Pulp Sample

Ae 1o Tipton (Gen Iip)

Fe Mg
Item Sample No. (%) (%)
1. 87 Tu-2690 13,6 ' Led

/ﬁZZa,««im(;;2?2¢“~
Charles E. Thompsoﬂ7’7~\‘

Chief Chenist




G Sty Gepe S e
32 t 4()“\ Slu(l g Phone 624.0049

CONP0STIES AMERICAN ANALYTICAL and RESI :ARCIl LABORATORIES

ASSAYERS - CHEMISTS - METALLURGISTS
{ h Pr t
¥orn Job Projec TUCSON. ARIZONA 85713

P10 jCAMPLE SUBMITIED BY. Essex International, Inc. oate_rcb. 10, 1971
_ATOICY Y 003230700303 N —
GOLD S5ILVER PER CENT PERCENT PERCENT PERCENT PLRCENTY ik
" 15“":“‘1”""“0 oz /ToN oz /10N COPPER LEAD zine MOLYBDENUM IRON A Cons.
...1, O e“/‘/‘h‘» - - S -t .
0-15 1 0.74 ?3%
15~35 0.60 162
35-55 1.31 8o ___
55-75 0.83 ) 62
75-95 1.50 66
95-115 0.69 |68
115-135 1.11 98
13) 155 0.238 58
Fole 3
20-40 | 0.80 | 56
; 05
40-60 0.39. .
60-80 0.26 L
80-100 - 0.41 | o | 8
100-120 0.45 ' kI
120-140 0.52 73
140-160 0.35 101
160-180 : 0.53 . Rl
._180o-e00 ! | | 0.72 I L
ol 200=220 0.53 S I I L
— ol ' 0.69 58
10-30 0.76 60
30-50 ' 0.53 98
ToLe 7 4 & = , :
3050 ) - _.0.42
I
50-70 ! 0.51
|
10-90 | 0.35
_90-110 |l 15
i 76;OLLC I 5010 held LOh;hmleon

100.00

CHARGLS $ .

ASSAYER - CrHEMIST
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32. 't 46th Street

! Phone 024004

- conpos s AMERICAN  ANALYTICAL and RESEARCH LABORATORIES

norn Kob Project

Hole 4-A

SAMPLE SUBMITTED

ASSAYERS -

CHEMISTS -

Bssex International, Inc.

METALLURGISTS

TUCSON. ARIZONA 85713

- i
cave_Feb, 12, 1971

Yo
0_P3=

T
P FEO7

SILVER FER CENT . PERCENT PERCENT PEHCENT PERCENT
SKMPLE MARKED oz /TON oz /10N COFPER LEAD ZINC MOLYBDINUM IRON Ao GO
Hole 4-A o o
170-=190 0.23 il
190~-210 0.28 96
210--230 0.47 5
_230-=250 0.25 13
250--270 0.34 94
__270--290 0.53 | 115
290-~300 0. T1 205
|
= f
. |
1 R
! _ :"‘
: >< et
’ 'J_“’\y'oj‘(jc"'i‘rf' THORYHT S S R TR RS e,
Q 7
CHARGES s,._ﬁil‘oo ASSAVIR CRLAIsY -



3226 East 4()(11 (;lru't

CONPOSITES

Yorn ¥ob Projecct

ASSAYERS -

CHEMISTS -

METALLURGISTS

’ Phone 624004y
AM] I\ICAN ANALYTICAL aml RLSEAI\CH LABORATORIIS

TUCSON. ARIZONA 85713

SAMPLE sUBMITTED By oS00 Tnternational, Inc. oate_ i'cb. 10, 1671
Project ;t A023-23970P3=04 e e S
SAMPLE MARKED GOLD I SILVER PER CENT PERCENT PLRCENT PERCENT PLRE:‘Y P
o oz /10N oz /10N COPPER LLAD 7INC MOLYBDENUM IRON ¥ A Qgon:
THELE AT T T
190=150 0.44 173
130-150 0.29 59
150-170 0.65 169
170-200. 0.22 83
200-220 0.36 64
220-240 0.29 54
240-260 ' 0.35 68
o _.260-280 _ 0.20 i
____280-300 0.79 124
Hole £ 5
195=-215_ 0.51 e
SN, -5 ¥ o _0.31 295
2357255 0.90 _ 218
255275 0.88 103
275295 0.50 84
295-315 0.29 ! T
oolc
165-185 0.43 56
185-205 0.56
_285-305 0.36
305-325 0.34
i 325=-345 0.33
345-385 0.47
365365 L || 0.58 |
385-405 0.45
405~425 0.45
004t ;- O
10-30 | 0.33
iﬂVOJcL'}’)J O % Acid Consumption
CHARGLE F‘ b S ,_1.0_0_._' .O.\Qﬁ-.__

TTASSAYLR - CHEMIST



3226 East 4‘6{]1 S_h'cct " P}\an ()')-]-()()'r

AMERICAN ANALYTICAL and RESEARCH LABORATORIES
@LEE&L@.‘L‘E ASSAYERS - CHEMISTS - METALLURGISTS

Korn Yob Droject TUCSON. ARIZONA 85713

' faeoy Trntorinagta . o Q71

. SAMPLE SUBMITTLD OY_ Lesex International, Inc. oare Feb. 10, 1971
Project i A023-103970p3-03 I e s s e ety
& i GOLD SILVER PER CENTY PERCENT PEHCENT PERCENT PERCENT 1 /-. -

& 'LE>MA"Km 07 /TON 0z /10N COPPLA LLAD ZINC MOLYBODENUM IRON X A Con
“Hole /0 - - =

30-50 0.45 41

50-70 s 0.38 49

70-90 0.59 56

_ G0=110 . 0.52 ' 41
HoTe 4 11 - a—
" 40-60 0.39 B 2359

60-80 0.19 363

80-10C 0.46 192

__100-12C 0.36 -

Holc j 14
_0=10_ |

0.61 | 60

—_10-30_ | _ 0.98

- 1060 _n . 0.42 115....

5070 0.37 n 226
70-90 0.31 | o
90-110_ 0.42 1335

B 110=130_ 0.75 | 207
130-150 0.86 . ' 113
150=170 ' 0.62 i 84 __
170-190 ; 0.44 : | 2338
190--21¢ 0.62 ) 369 __

.210=2304 1| 0.56 : {,-1_01

ot #313~345! 0.42 365

_ 257345 |

o 345-365' 0.46
3

0.34

0
"‘-'1'"(')" Ty b e .":".:—_'.J.""‘ .‘(),“76 BTk S ey =gt o
49 *Acia Consumplion

4
cuarces s __ 100,00

— S . —
ASSANYIEN - (CHIMIAY



3226 Fast 46th Street

AMERICAN

CONPOSTTES
Jforn Fob Jrojectd

- CHUMISTS -

ANALYTICAL and RESEARCII

ASSAYERS METALLURGISTS

LABORATORIES

Phone 062-4.00-4¢

TUCSON., ARIZOINA B5713

SAMPLE SUBMITTED BY Issex International, Inc. parefeb. 10, 1671
_Project & 1023-2307013~03 o o e R4
e AR R R A S R
“Holc —’1’/ A .
"01 230 0.46 66
250~270 0.41 98
270-290 0.83 T
290-310 0.45 254 .
310-330 0.50 205
330-35 0. 31 105
THOTE H TG
60 -80 ! 0.37 _68
. ..Bo=1004 _ 0.21 92
100-120 4 | 1.08 69
. 120-140 | - 0.52 96
140160 0.57 B
160-180 Q. 56 150
180-200 o 0.51 171
220~240 - 0.44 SR S v iy
Nwmw240~260 S 0.35 e 137
260-200 | 0.38 _ 94
300-320 0.43 ST .
320 340 0.34 _ 37
Tole 20T ”i T o
40—00 0.60 -85
I coon.. _ 0.5 a3
80-100 5 0.55 43
100-120 * | 0,63 43
120140 0,52 N | 265
140-160 0.53 lj /_1&/ _250.
P — 1 GO_T_QQ o e e b o e O 2.5-1 : 2 e = ‘ /L}—/ ," 77:11237-“"
Ihvoice 59407 T T X T Acid Consumption Bt
10(.2: OO ()/] U ﬁ \ ///

CHARGES # ..

A!i'lA\lN (NQNISY



3220 Iast 46th Street

AMERICAN ANALYTI

COMPOSTTES

Korn ¥ob Project

' $AMVLE§UDMWTCQUYTESSCX International, Inc.
Jrojeet # A023-1397013-03

CHEMISTS -

METALLURGISTS

; Phone 624-004¢

CAL and RESEARCH LABORATORIES

ASSAYERS -

TUCSON, ARIZONA 84713

—— — = = — — ML
GOLD., SILVER PER CENT PERCENT PERCUNT PERCENT PERCENTY ‘ 1’

SAMBLE MARKED 0z /ToN oz /1oN corrin LLAD 2ine MOLYBDENUM IRON * A Con
“Hole jF 207 o T

180-200 0.31 139

THole e

260-280 0.37 62
280-300 0.36 L
300-320 0.33 A
. 340-350 _0.65 ) o1

______ 400-420 | 0.34 94

Hole ;# 23

460-480 0.49 180

480-500 . 0.76 197
B G
T T WS g
v /—‘,‘ | -, = "L
Dl i)l
T HEE

" b oo

T Inviace E 59400
CHARGLS $ _3? 00

O Nl g B
AUSAYERSGHIMIST




