Name of Company

Location

Remarks

Form 71

MATERIAL

SCREEN ANALYSIS

Size of Crusher
Feed to Crusher
Crusher Setting
Moisture.

Specific Gravity
Hardness

Screen Analysis made with Tyler Test Sieves.

" Through

Weiéﬁf. “on Scrqep

% on Screen

% Cumulative

% Copper

’% Copper

Tails

8

.35

.35

38

550

2.25

2,60

<218

rz.ag

65

13.85

295

129

39.20

e

b5 L

¥ 6 (5

17.60

13.70 |
8.80 |

65,90

32,9%

67.08
100,00

Totals

200,00

100,00
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Name of Company

Location

SCREEN AMALYSIS
TABLE VI
MATERIAL __ Tamarack Reclamation ' April 1959

Mr. L. C. Klein

Size of Crusher

Feed to Crusher

Crusher Setting

Moisture.
Specific Gravity
. Hardness
Remarks
. Form 71 Screen Analysis made with Tyler Test Sieves.
Through v On Weight on Screen % on Screen % Cumulative - % Copper % Copper
General Feed ,
. 28 1.2 | .60 60
25 6.3 315 3 .190 .0071250 _
65 31.6 15.80 | 31.85 «202 .03191460
100 35.3 17.65 - 49.50 o 249 0439485
150 : 24.8 12,40 _ 61,90 275 0341000
200 ok - 7.20] 69.10 .250 0180000
200 61.8 30.90 | 100.00 .260 , . 2378155
Head Assay .232% Copper
Byt Sereen Analysis «238% Copper
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Name of Company

Location

. Size:of Crusher
Feed to Crusher
Crusher Setting

Remarks,

Form 71

MATERIAL _ BIary

 SCREEN ANALYSIS

TAB

A
LE

b

VI

Mr. L. C. Kledn =

Moisture.

Specific Gravity

Hardness

Screen Analysis made with Tyler Test Sieves.

Through

On

Weight on Screen

% on Screen

% Cumulative % Copper

% Copper

B4

45

48

1.9

95

.W?ﬁw

n@ ,

8.5

9.98 279

0153045

23.&

1.5

21.85 162

65
100

0192780

150.

_33.7
7.6

16,88
13.80.

0195960

17,7

,s&% ]

0124785

.3

e85 |

61.35
100.00

200,90

| 3&5&5, 3
100.00 |

1431290

Head Assay

.Lk% Qopper

By Sg

en Analysis

-ﬂ%é@yr

A&M

R. K. Pﬂm

5-11-59
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THE LEACHING OF AHMEEK MILL CONCENTRATES

by

L. C. Klein

November 3, 1958
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INTRODUGCTION

This report will attempt to give answers to ssveral questions
that have been raised concerning the possibility of leaching
certain Ahmeek Mill Concentrates te produce 25, 000, 00¢ pounds
of copper per year in copper oxide, for production of copper
powder. In addition to this, about 3, 600,000 pounds of copper
oxide would have to be produced to supply the regular demand °
for industrial and agricultural oxide, this material te be pro-
duced from either primary or secondary copper sources.

This report will cover the capacities of present leaching and
distillation facilities; changes in leaching and distillation
equipment necessary to adapt this equipment to the leaching
of concentrates and distillation of the rich solutions produced;
material handling; changes in leaching techniques; leaching
solution control; types of concentrates that can be leached;
and the control of impurities in the oxide produced. A rough
estimate is alse given for capital expenditures necessary and
the cost of oxide production.

P P8
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CONCLUSIONS

Certain of the Ahmeek Mill Concentrates can be leached to produce copper
oxide. '"Rich'' and "Poor" can be leached with minor modifications to the
present 54 ft. diameter leaching tanks and piping, although smaller diameter
tanks would be more efficient. ''Heading'' caa be leached in special tanks
providing fasterx solution turnover. The Lake Linden Leaching Plaat has tank

capacity to leach three or more times the required amount of copper from
high grade concentrates. : '

With the present distillation facilities at Lake Linden, about 1, 300,000
pounds of copper as copper oxide caa be produced per month consistently,
The Tamarack Leaching Plant caa produce an average of about 750, 000
pounds of copper as oxide per month. '

To produce 2, 000, 000 pounds of copper per month for copper powder, and
300, 000 pounds per month of industrial and agricultural demand, it will be
necessary to do one of the following:

1. Operate both the Tamarack and the Lake Linden Leaching
Plants at near capaeity, or

2. Install two additional stills and accessory equipment at
Lake Linden. :

Plan 1 requires a capital expenditure of about $30, 000 at Tamarack, and
$25,000 at the Lake Lindex plant. Oxide produced at Tamarack would cost

from 4.0 to 4. 5¢ per pound of copper processed, and at Lake Linden the
cost per pound would be about 2. 75¢.

Plan 2 requires & capital expenditure in the order of $225,000, of which
$23,000 would be spent in the Leaching Plant, and $200, 000 in the Still House.
With this plan, the cost of producing a pound of copper, as oxide, would be
about 1¢. . '

The extent to which impurities in the concentrates, particularly arsenie

and silica, will contaminate the oxide, and the possibility of the arsenie di
being svolved oa reduction with hydrogen will have to be determined experi- ~ °*
mentally. These impurities can be precipitated from the leaching salutions

if it is necessary.

Plaw 2 = 22§ o6 o0
3

@/@é“_‘ | - 30 oo
o /9(/:0 o
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AHMEEK MILL CONCENTRATES

The grades of concentrates produced at the Ahmeek Mill are as follows:
Heading, Rich, Poor and Flotation.

Rich is & more or less ideal material for ammonia leaching, The assay of
this grade is about 90% copper, and the individual particles are not too large
to be dissolved in a reasonable leaching cycle, nor is much of the copper
likely to be entrapped in the gangue. The 10% of the gangue in the material
is not enough to stop permeation of the solutions through the material, and
slimes are not present in sufficient quaatity to create a problem, ‘

Poor, assaying about 70% copper, is more difficult to leach. The copper
particles are smaller, but the increased amount of gangue and the finer
texture of the gangue inhibits the solution percolation te some extent, and
creates a greater problem with slimes.

Heading, which is relatively pure copper, but large in size, can be leached
in a special tank, such as rectangular tank, with rapid circulation of solutions.
Leached in the conventional tanks this material would take from six to eight

months to dissolve. Wm&maﬂg probably he lsached. in

two weeks. " CasT.?
—————

Mill mass is not considered a good leaching material, It would take a period
of years to leach some of the larger pieces of mass, and then any copper
entrapped in the ore would not be recovered. ‘

Flotation concentrates can be leached if special equipment were used. Somes
thing on the order of an enclosed thickener, or counter-current decantation /
unit could be used to leach this material, so that rakes would coatinuously

turn over the material and expose the copper to the leaching solutions.
Percolation leaching would not work on this material because of the very {ine
nature of both the copper and the gangue. Before leaching this material, it
would be necessary to determine whether the flotation reagents and oils would
contaminate the leaching solutions and show up in the copper oxide as earban
and sulfur compounds.

It is safe to assume that Rich, Poor, and Heading can be leached with no ‘
particularly difficult troubles developing. Aa experimental lot of mixed Rich |
and Poor is now being leached at the Lake Linden Leaching Plant and is
progressing satisfactorily. This test is being made in a 15 ft. diameter tank
with reverse flow of solutions. >

.3-
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LEACHING OF CONCENTRATES

The large, 54 ft. diameter leaching tanks at Lake Linden and Tamarack are
not ideally suited to the leaching of mill concentrates. Small diameter tanks,
about 16 ft., would be much better because less trouble would be experienced
with the solutions working through the area of least resistance in the charged
tank, or 'channeling". By reversing the flow of solutions on the large tanks
and installing porous filter bottoms, no great trouble with leaching concen-
trates should be experienced. It may be necessary to drain a tank once or
twice during the leaching cycle and turn over the material with a clam to

counteract the sffect of channeling. This cam be done by one mana in an hour
or so.

Reversing the flow of solutions in the tanks will eliminate the problem of

slimes plugging up the filter bottom and cutting off the flow of solutions. Any

slimes in the effluent solutions can be removed by filtering, if these solutions

are sent to distillation, or by settling if they go to the leach storage tanks.

Slime settling in the storage tanks could be removed by flushing the tanks

p.riodicauy. o}
Wt

Four of tho large luching tanks will be needed to leach 2,000,000 pounds 2 Y4 "j’ |

of copper per month, About 1,000,000 pounds of copper would be charged v Jf g

in each tank, and the leaching cycle should take from six to eight weeks. 7;,,‘*' '

It will be simple to produce a consistently high cuprous oxide by leaching e '(

concentrates, that is a cuprous oxide content in the order of 70-75%. If a

higher cuprous oxide content is desired, a small tank charged with copper

shot or other pure copper material could be placed in the rich line between

the stills and the preheaters in the Still House. This should boost the

cuprous content of the oxide to about 90%, and would cut to less thas hﬂf X

the theoratical amount of hydrogen necessary for reduction of the oxide to

copper powder.

Careful control of the leaching solutions will be necessary if high grade
conceatrates are to be leached, since supersaturation of the solutions results
in the precipitation of basic cuprous carbonate in the tanks with resulting
high copper lossas. Controlling the solutions is not difficult and the pos-
sibility of supersaturation of solutions occurring should cause ne great
concern if the concentrations of copper, ammonia, and carbon dioxide in

the leach storage are kept in proper balance.

All equipment in the leaching plant is adequate for leaching the required
tonnage of concentrates, the only expenditures necessary will be for tank ooy

bottoms and repiping. A pressure filter for rich solutions must be obtained. -~
This could be located either at the Leaching Plant or Still House.

-4-
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If maximum production of cuprous oxide is to be maintained with the present
facilities, it will not be possible to operate two leaching circuits at Lake
Linden, If different grades of oxide are to be produced at Lake Linden, it
will involve a considerable expansion of still house facilities. This will be
taken up in more detail later in this report.

IMPURITIES IN COPPER OXIDE PRODUCED FROM PRIMARY

Analysis of solutions obtained from leaching Ahmeek Mill concentrates
indicate that arsenic in the mineral is being dissolved by the ammoniacal
solutions, presumably forming ammonium arsenate or ammoniurn arsenite
depending on the valence of the arsenic in the ore.

The ammonium arsenates would normally break down to form the respective
arsenic oxides at distillation temperatures, but other reactions can take
place. If chlorides are present in the solutions being distilled, the cuprous
copper reduces the arsenates forming arsenious chloride which is quite
valatile. Arsenic has been detected in the distillate from the decomposition
of solutions containing arsenic, so this reaction may be taking place to some
extent. Since Torch Lake water is used for leaching, chlorides are present
in considerable quantity. If any amount of arsenic goes into the distillate,

it will be returned to the leaching plant and eventually build up quite high
in the solutions.

Since arsenic has a great affinity for sodium, and is readily dissolved by
alkaline sodium compounds, it is quite possible that the introduction of a
amall quantity of a sodium compound, preferably sodium carbonate, to the
still feed will result in the arsenic forming the sodium compound. Since

the sodium arsenstes or arsenites do not decompose at distillation temper-
atures, the arsenic would be eliminated in the still waste, Thare is also

the possibility of precipitating the arsenic from leaching solutions with small
amounts of magnesium compounds or other chemicals.

There is a strong possibility that if the oxide is reduced with hydrogen at
temperatures aver 1300°F., the arseniec compound will be sublimed, or that
it will be evolved as arsine. Arsine, if it is formed, decomposes freeing
metallic arsenic at elevated temperatures, which should sublime under the
right conditions.

It is likely that the silica content of the oxide made from concentrates will
be a little higher than in that made from secondary, because silica is very —
slightly soluble in the alkaline leach liquors.

There is a possibility that calcium and magnesium might be a little higher
in oxide made fromprimary because of the presence of the chlorides of these

-5«—
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two metals present in the ore. The Torch Lake water also contains a high
percentage of these compounds. The presence of carbon dioxide in the
leaching solutions precipitates both of these metallic ions as insaoluble
carbonates, and calcium and magnesium getting into the oxide is carried
in the solutions as fine suspensions, It is likely that filtering the solutions
to remove slimes will also effect the removal of most of these compounds,

The effect of the above impurities on the quality of oxide, and copper powder ’[

produced from it, can oanly be determined by distilling solutions made from ~ -
concentrates in a large scale test, and reducing the oxide obtained.

HANDLING OF CONCENTRATES

Up to 100,000 pounds of concentrates will have to be handled per day from
the Ahmeek Mill to the Lake Linden Leaching Plant, and into the tanks,
There are at least two ways of doing this, I no expenditure of money is te
be made, the concentrates would have to be loaded into gondola cars, or

into pans on gondola cars, at the mill, so that they could be transferred

into the leaching tanks either with a clam, or by picking up pans of concen-
trates with the crane and dumping into the leaching tanks, By either method,
this material could be put into the tanks in about four hours a day by the
regular scrap-handling crew. The mineral would then have to be leveled

off in the tanks, when a tank i{s completely charged.

The alternative would de to use the present mineral cars, and build a pit
under the leaching plant tracks from which an elevator would take the mineral
to a storage sile, from which it could be dumped inte pans for transporting

. to the leaching tanks, or & system of movable conveyors could be used for
this purpose. This method of handling the concentrates would involve &
considerable outlay of capital.

HANDLING OF LEACHING RESIDUES

The handling of the residues left from the concentrates after leaching will
present two problems: 1. Removal of soluble copper and ammonia, and

2. Removal of the residus from the tanks and recovery of the silver con-
tained therein. :

1. The test now being run on the leaching of Rich and Poor minerals will
provide information om how well ammonia and soluble copper cam be
removed from the residue by washing with ammonium carbonate ''distillate’
and water. It is assumed that sufficiently good washing can be attained, 1‘
since the volume of residue is small in comparison to the initial tank charge. “
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It will not be economical to steam the residue for ammonia recovery if it
can be reduced to below about ten pounds to the ton.

2. Because & considerable value of silver will remain in the residue, it is
assumed that some effort will be made to recover it if the cost is not too
great. This will rule out the use of conventional flushing methods for
eliminating the residue from the leaching tanks. If the silver particles are
not too fine, it may be possidble to install riffies in the tailings launder, oy

a settling area in which the silver can be trapped. I half of the silver could
be recavered by this method it will probably be worth doing, since flushing
would be by far the cheapest way of getting rid of the residue. The altarnate
method would be to clam and shovel the residue from the taaks, or te flush
them out into a settling tank or thickener, for dewatering, and then recover
the silver by flotation, cyanidation, or pyrometallurgical means, or selling
the residues as such, Tests will be made with the residue from the leaching
test now in progress to determine the nature of the silver particles, and to
determine the best way of handling the residue,

- DISTILLATION

While the Leaching Plant has capacity to leach considerably more copper
from concentrates than required for this program, the capacity of the
distillation facilities is definitely limited.

With the three distillation units now at Lake Linden, the maximum copper
that can be produced in & seven day week, with ideal conditions, is about
1,500,000 pounds. A comfortable average production is ia the order of
1,300,000 pounds per month, If a fourth still were installed at Lake
Linden, maximum production would approach 2, 000,000 pounds pexr month,
with & consistent average not much above 1, 600. 000 pounds per month.

The production figures shown above could only be met if only one grade of
oxide~-high cuprous--was produced. If high cupric oxide is to be made,
or agricultural grades of oxide, the production figures would be reduced
considerably. This would rule out use of two circuits at Lake Linden
unless additional distillation and drying facilities are installed,

The Tamarack plant has on occasion produced 1,000,000 pounds of copper

in oxide per month, however, an averags production of 750, 000 pounds
per month is all that can be produced consistently.

-7
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COPPER OXIDE DRYING, BAGGING, AND HANDLING

The drying equipment at Lake Linden will handle up to 50, 000 pounds of high
cuprous oxide per day. Other oxides, higher ia cupric oxide coatent, reduce
the capacity of the dryer because they contain more moisture, If production
in excess of 50,000 pounds of oxide per day is expected, new drying equip-
ment must be purchased. Drying 30,000 pounds of oxide per day will require
some departures from the normal way of operation, since heavy loads of
oxide, as encountered when boiling qut a still before shutting it down, would
overtax the drying equipment, Controlling the flow of oxide from the dewater~
ing cones to the filter should overcome this problem.

The drylng of chippings will have te be spread over a longer period of time,
50 a8 not to overload the drying equipment when it is carrying its regular
load, . It is possible that this operation can be mechanised to eliminate the
need for a man to shovel the chippings into the drying system,

The bagging equipment at Laks Linden is adequate te haadle 50, 000 pounds

of oxide per day, but bagging will have to be done oa two shifts, rather
than oa one shift.

It is assumed that the oxide will be dried and bagged before reduction to
copper powder. If wet oxide is to be reduced directly to powder, it will be
necessary to do this with no intermediate storage, since storing the wet,

high cuprous oxide for evea a few hours would result in & hopelessly caked
mass.

It is posaible, if the oxide is not to be stored for too long a period before
reduction, te eliminate the bagging operation, and transfer the oxide from
the drying plant to storage bins in the reduction plant by a pneumatic or
other type of conveying system. In this case, the copper powder would
have to be used as a basing point for figuring costs rather tham the oxide.
This would eliminate the need for complete assays on oxide produced for
reduction to powder. The only control nesded would he the cuprous oxide

content, which is a simple analysis, and could be rua by plaat personnel
if necessary.

FACILITIES NEEDED TO MEET ALL OXIDE REQUIREMENTS

The Lake Linden Leaching Plant and Still House will not be able to produce,
with present distillation facilities, the: high tonnage of copper oxide required
for the production of copper powder, and also make the various grades of
oxide required for industrial and agricultural customers. Spray grade oxide
could be made from the high cuprous oxide made for powder if it were

415




~ reduced in sise by soms such fine grinding device as the Microaniser. To
produce upwards of 2, 000, 000 pounds of copper per month for powdsr, and

300, 000 pounds of copper for agricultural and industrial requirements, the
following two plans are suggested:

1. Reactivate the Tamarack Leaching Plant,

All of the industrial and agricultural grades of oxide would be produced
at the Tamarack Plant, from sither Ahmaeek Mill concentrates, or a
combination of concentrates and pure copper scrap. The Lake Linden
Leaching Plaat would operate at its average capacity producing only
high cuprous oxide for copper powder. The Tamarack Plant would
have enough capacity, in additioa to that required for special grades

of oxide, te contribute about 400, 000 pounds of high cuprous oxide for
the manufacture of copper powder.

The advantages of this plan are as follows:
A. Lowest capital outlay.
The disadvantages of this plan are:

A, Steam costs, for distillation, are over 150% of the Lake
Linden steam costs. o _

B. Cost of production would be about double Lake Linden costs.

C. Drying and bagging squipment would have to be purchased.

D, Oxide would have te be transported to Lake Lindea for blending,
or reduction te powder. Oxide handling setup at Tamarack is
inefficient.

E. The Tamarack Plaat is not serviced by a CkH railroad.

F. Duplication of labor whea compared to Plaa 2.

2. Install Twe New Stills, and Additional Dryig__a_gd Bagging Equipment
v at Lake Linden,

Using this plan, four stills would ba used te produce oxide for powder,
and the fifth still would be used for production of the various industrial
and agricultural grade requirements. Total productioa of copper would
be about 2, 300, 000 pounds per month. Additional drying and bagging
equipment, and enlargement of the Still House duilding would be involved.

The advantagas of Plan No. 2 are as follows:

A. Lower cost of production.
(1) Few extra men needed.
(2) L.ower steam cost.
(3) Lowsr Material costs. Two circuits eeuld be used.
(4) Lower oxide handling costs.

-9
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The disadvantages of this plan are as follows:

A. Large capital outlay.
B. Building would have to be enlarged.
' C. Operating three stills at a time would require up to 45, 000 pounds
of steamper hour and making up 45, 000 pounds of water at the
boiler house per hour.

CAPITAL AND PRODUCTION COSTS

This report will not go into any detail on costs, however, reasonable
estimates have been prepared,

To reactivate the Tamarack Leaching Plant, capital expenditures would
include the purchase of drying and bagging equipment, and repairing tank
bottoms. This would cost about $30,000. I 750,000 pounds of copper in
oxide is produced per month at Tamna.ck. the treatment cost would be
from 4.0 to 4. 5¢ per pound

To equip the Lake Linden Leaching Plant and Still House to handle all of

the copper oxide production requirements for both copper powder and oxide
sales would require an expenditure in the order of $225, 000 of which $25, 000
would be needed in the Leaching FPlant to adapt the present tanks for con-
centrate leaching. This $25, 000 expenditure would be necessary at Lake
Linden under either plan. About $200,000 will be needed to add two distil~
lation units and accessory equipment in the Still House, and to make the
necessary building alterations.

Treatment costs at Lake Lindea will vary from 2. 75¢ per pound at a

1,300,000 pounds per month production basis, to 2.0¢ per pound at a pro-
duction level above 2, 000, 000 pounds of copper per month,

-]10~
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ANVESTIGATION REPORT

Coppar Recovery Tost -~ Tomorack Heclametion
i‘\ij@G@} N\.}o—ZLS 10
July 3L, 1959

Inhroduction

Recovery of axidiged reclamation copper ore sands of the Coppsr Country
has presented 2 problem that to date has not been solwed, Much work has
been done at the Copper Hange, Quinoy, and the Calumst & Hecla companies,
28 wall as at the Michigan Coilege of Mining and Technology of Houghbon,
#oehigan. The Bessapch Department of the Michigan Collsge of Mining end
Technology has explored the possibvilities of lmiarmg the talling losses
of the above locatlons, it have found no definite solution to date,

Theizr report titled "Fﬁ.&m Cﬂ}‘ﬁ.c and Flotation Study of Tamarack Sands fov
Galumet & Hecla, Ine,” Lasued March 28, 1958 by M, E, Volin, Diractor.
An Tavestigabtien R;%rtg, 0"3%1"’1*1[’ a ¥stallurgleal Tast for Geppfar Recovery
of the Ahmeek W1l Reclemetion Sand Bank, Processed at the Ahmesk Mill,
Voo 4 Units of Yoy 1958, Projeet No, lwﬂlojﬁ., ii;sﬂleaaa no betteor coppey

PHEAYREY

Ghdent of This Tesl

The objsat of this test was to lnwestipste LF the tallings «.;f the mmml?ﬁ
awidized veclamstion sands oould be lovered in the Tomsrack mwlm&‘%iaﬁ
plant by uvae of Z-11 Yan bﬁ‘:«.—l‘h@ Ho. 250 Dowfroth and Ho. 2 Fusl 0lls; alse

ho atudy the effect of higher plant tomnags o IOPREr FRcevery and milim
lossesy to oblain armd study Y-lank wdepile Cadeing axd copper conteub.
Thesz are not bell will ground prior to £l m@aﬁmm

& .

arack Raclewmation Plandt Flowsheat Fenlorved .. ?rcmwt Tra&:.m

he Temsrack reclamation p“‘.mt faed for this test vas ﬁmﬁg@i and pumped
From the Armesl Mill tal 1dng deposits northesset of the Ahmesk Mill. These
sande were ascvured In shallow wabter, close to the showrellns amd,as a resuli,

were highly oxidized,

The coarse fraction of the reclamation ore 1s &;@mt@%@d by UEaparanga Type
Tlasaifiera® at the Temarack shove plant and is deliversd by sonvsyor belt
, P ¥

ol fiers where 1t is ground, clsasified, and fod

hines. The FBuparsnza cl&wiﬂ@r omerfiows are

2 & fesd to the abuve Pagergren flotation mecilng.

~'£i Fines conidps bo fwom 2 common feosd to the

T‘w CORYSe TODLST fmm Wgz@: Gon mca fractlion
‘*‘rﬁ 41@@ ;a*%;atﬁ;@m

Tiotation

ned in

por waehling

8 peropRrly

o the ball wdlls and o3
e Pagargren flotation
@; zmwﬁg&d a 'zd
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Procedurs « Bgulpment and Data

No. 2 Fagergren flotation machine was used for test purposss, taking ©

feed of two ball mill classifier overflows and a porbion of the shore pl.awh
fines., The guantitles of the ball mill toupage of the bell coarse feed,
veing fed by launder dividers, waried from about 2,200 to 2,700 tons per

24 hours for the six hall mills, or 365 to 450 tons per hour per ball mill.
See Tables Neo, I, II, and III for the dally fesd ratas. The "fines" varied
considerably from time to time during the day, depending upon pumplng areas
in the pool and dredging ares at the Ahmesk sand bank, The tonnage to the
two grinding cirevits canm be varied to the reguirvement of each ball mill
and has to be reduced abt times when large smounts of “fines" are encountered.

Cro Sempling
The sampling was done hourly at the following pointa:

1. Belt fesd to Mclmnaﬂan plant,

2, Flotation fzed from two B.M, wnit classifier QWI‘»‘le%BSa
Flotation fzed from divided poritlion of shore plant “fines.®

3. HUo., 2 Fagorgrsn flotatien talls. ,

b, Genersl Talls.

5. ¥Filter concenbrates.

Reagents

in order to lantroduce No. 250 Dewfroth and Moo 2 Mugl 0il, 1% wms necessayy
o arrange two open drum contaimers snd proporly plpe them %o the Clarkson
feodars with a valve and pipsline yystem Yo permit feeding the pegular
reagents, Z=-11l, No. 5 P, G, and No. 11 P, 0., or the new reagents reguired
for the test.

Reagent Cuantitien « Booulpr Practics

1. Z=13. Toopropyl Xanthate 240 ec./min., or .07 lbs./ton, 10F soltn
Zg ?‘I@a :J P OQ 2‘& L, ,m:) .
3, Ho, 11 P O ' Variable to sullt requirement

Hongont (uantities - Test

1. Z-11, Isopropyl Yanthate 260 ceo/min., or 07 1bs./ten, 10% solfa
2. Mo, 5P, Qo 2h co, /win,

3. Ho, 11 %, Tapriable to sull requirement
e o, 250 z}mfx»sth (Dow Chem.) 25 ces/win,

. Mo, 2 Pusl 0il b o 8 o./min,

Note: The abowe resgenks were varlsd o scme aﬁézgl’*@@ fraw Flguares shown,

b no bebier resulis were obtalned. See Tabls I-4 to I-F,
ineluglve, for veagenbs used for wvariocus kest periods,
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Page 3

Density of B.M, Dlassiflier Cverflow - B.M, Tonpags

The ball will toanage wvardied Dom 268 bong per houre to L350 tons psy hour
and the ball mlll demsitviss renged fyom 40 to 45% solids. The "fineg®
varied considerably, vanging from 1% solids te 20% solids, or 250 tons
per hour to 2,500 tona per howr, respectively, for plant fonnags.
Fluctuating quantitiss of Yfines" with fixed reagent quanbtitiss can sreate
higher tallipg losses.

VTank Urderflows - “Fineg?

The V-bank underflews sampled hourly for 2l hours were seub 4o the lake
Iinden laboratory for copper and screen analysis (refer to Table VIII),
Contrary Lo favwrable results shown, 1t wes pmredicted that larger amounts

woald be found coarser than 28 mesh, This elimirated the chanee of higher

flotation machine tailing losszes from this scures ualess too lavgs tonnagea

of "fines" would be punped.

Tables - Summayy of Raesults

» @

1. A svmmery of yesulis of Table -4 %o I-F, inclusive, shows averages for

test poriods and reagents used,

2s Teble Yo, IT summrizes tests shown by Table I-A to T-F, fnalveive,
- with varicous reagents used, ssssy values and plant tonnages..

3, Table Ho. III surmarizes average test reasulis of Table No, II with
plant belt tonnage arvangsd In incressing ordar. As the Lomnage
ineresses in the ball pdll units, the tailing also rises. The test

ITI-h, wsing Z=31, 280 D.P., and Wo, 2 Peel 01, indisatas, considering

highey borvege and higher fesd, that the wesgulis ave aboub egwl to

those of the regisr wractice. Hence, use of Z-11, plus XNo. 2350 Dowfroth

o« and Mo, 2 Puel OLl, cannot be Justiflied dus to higher sest of these
N reagenhs. '

he TablesNo. IV and ¥ represendt Tomarack sverage monbhly general fesds and

gensral talls, respectivaly, for January 1958, indieating appropriate
adnd with copper valuss on verious gcresn meshes, j

5. Tables I and VIX )
general talls, rsupectively, for April 1959, indicat%ng appropriale
zeind with copper veluss on verious scresn meshes, Here the tallings
are considerably reduced bacavae the feed is not as culdised ag in b

«"E,bt?‘ﬁ% a

Hho Table No. VIIT represents underflows from the Tamarack Vetorn
2y hourly composibe sample. The materdal o8 shown Is praotleally all
=2 mesh and 1s adegy Tor flotation. The coppor wnlo ghe
than the cverse foed and ocddation of the coppsy prewmbe nroper
Flotation resovagy.

s represant Tamareck average monthly gensral feads awd
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Prom the foregoing Lests, it is indieated that no betier recovery was
pessible with the waricus tests applied.

A report by the Research Department of the Hichigan Collsge of Miniag
apd Technology, izsued March 28, 1958, titlad *Microscopic end Flotatimm
Study of Tamarack Sands® disemud that the ore was hlg&aw oxddiced sl
noc real aﬁcc«mpliak*rent resultad from ths standpaint of bebier coppse
POCOVETY.

Increasoed plant %onpage exeseding bell mill ecapacily sffects propur
ora yeduction, producing highey tailings.

Project No. £%.1.31 covering a Metallurgleal Test for Copper fegovery
of the Ahmeok ML1L Beclamation Sands, diselosed no betier copper wamwry@

In the past yeard, many atiompbs to reduce the *mﬂ.l:mg losaes were made
on the pative oxiiized copper tailing deposiis of the Copper County

A1l attennhs o date prowe no improvement of cepper recuvary of thess
oreg by weans of flotation.
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Process Inwestivatlion of Perdly Ouxldized Beelamalion Oowose Ure

Assay Results of Tawarack Beclamstion Plant - Test - 1957-1998
; ij@% I‘zaa 1{3.8-3135 '

TABIE I

Balt ' Tash
Reg. Belt Pliu, Gen, . Gan. Shi.f No,2
Part Date Feed Tona Fines Fesd Tall Bay Aft, Nite Flok, Hemaris

12/5 291 2,643  L280  L277  LA5hL - L15h L149 158 L1EL Reg. mactice, Zl1,

- #5 P.0, & #11 P.O.
12/6  .295 2,463 .26 2250  L150 143 G155 151 L1477 Samwe as abo
WA 12/7 319 2,636 261 2254 L1507 L1399  .152 L1588 L1199 w o ;,
12/8  .319 2,582 261 25L L1500 L,139  .152  .158 1642 ® o® w0 W
12/9 .29 2,536 241 263 151 L1LS L1455 W163 L1600 momon o
12/10 .258 2,518 L2700 o247 AL JIAT W49 G326 168 0 nowow

12/11 4258 2,325 o210 L2471 LM GMT M9 L1286 B2 0 M Y M 7

b=

Total 2,019 17,673 1.82% 1.902 1,037 1.004 1.051 1.040 1.101
Average .288 2,525 ,260 -258 L1h8  L1E5 150 J1W9 0 G157
12/12 305 2,512 o266 4259 W6 135 o151 J151  L151 2Ze1l £ #250 Dowfroth
' : # #2 Fuel 041
12/13 257 2,313 .265  .258 . L.Ah4 W65 W19 L139  .175  Same as above
]—2/11# :/2‘!&2 2)5&3 0259 n231 wlib3 él\gh 61‘3'3" 9151 3339 " u w

12715 .22  2,39% 259 «231 L33 134 3 L1510 15 L n
spe 12716 J267 2,282 248 272 137 W3 M7 121 138 @ oow va
12717 .252 2,234, 239 L2380 G134 L1380 L137 1% L1380 w4 "
12/38  .252 1,683 239 <238 L134.,13%  L137 L1286 L1510 wow %
T&,gj"}«g @ 2'?9 2 5 52’ ?1 a 285 L 2{3% a li&é ® 11{,7 s 13&9 o li!&z E) ,,‘6’9 " @ "

z/o0 278 2,422 26k b G253 L1b 2158 187 wow &
Total 2,37 20,65k 2.3bh 2,241 1.280 1,259 1.314 1.264 1.200

o2k 2,295 260 L2049 L2 LU0 L6 D LLE0

12/20 297 2,653 .258 G241 (A9 161 L0 W14 = Zell £ #5 P.O.
12/22 297 2,535 258 2251 LAA9 L18L LIAD L14Y - Same as above
12/23  LJ2Th 2,549 L2867  .269  JA57 L1509 L7 L1Bh J156 0w w ow
agn 12024 276 1,560 260 237 151 L1546 L1489 L1475 now w
12/26 276 2,447  L280  L237 150 5k L1L9 LT LJk2 oW "
12/27 267 2,286 250 L3266 150 L157 L1584 L139 L1857 0 owm @
12/28 285 2,466 267 216 Llk2  ,138 137 L150 133w ow u

12/29 5288 2,01 L300 W26 L2 2138 WL 350 S8 M ov o
u%?;ﬁi@,l 2 925“7 l{% 387 :2 - (’;61? 1 ] @23 1 @ 1.92@ 3.. 4 ﬁ% l -1 153 J— B 191 9%@
f%,%’lif:é}? ’é;@ ] 282 2 93 § 1 ] 256}. [ ;;)5}0 -] M&? a 153 ] :ig{jj. P 3&2}? 3 M@,&
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wpm

/21

1/22
Tobal
Average

1/23

1/24
1/25
1/26
1/27
1/

dag &

125
1/30

";‘iﬁﬁ

[ P N
Pobal

-
AETER

ARG L conGd
LSS AR

Belt Teat
Heg.  Belt Flt, Gen, Gen, Shifta No.2 .
Feed Tong Tines Feed Tail day Aft, ©HNite Flok, Romarks
261 2,406 268,225 L1350 .158 A48 L145 LIAL 2Z-ll £ g;sl P.0. £
' - . ) P ® oo
w260 1,481 «255 w221 L138 J47 9125 ~ 133 3Same as above
260 1,661 255 .22l J138 - 25 L3 W43 mo oo
s 2?0 2 P 523 a 259 o 2-19 @ 156 2 173 ° w @ 15'!& ) 1§6 . ~owon ¥
W291 2,391 L255 220 L1399 WA3&k L1350 L1470 134 oo ® w
4291 ?-,135 0255 0,2;20 01\39 ul:‘u‘ 9135 013'?{'7 313‘35- oon " w
o267 2,237 o253 .26 LJI45 G139 L1A7 LB L145 oo W
2309 2,188 .21 230 LI41 G139 W3 JAh2 - L33L. mow ow
0309 2 ’206 '3 2!&3- 0230 cm 01.39 Qltl3 -] m - :;_1-51 » bou # %
2263 2,300 .260 o262 LAET 157 WAhh G245 GlY v owoow
6257 2 31152 ) 02’!&8 02!!&2 03-.:&9 nllf-g 015!& e ll%!% 0156 N ‘." won w
0268 23322 0263 ’ 0236 - nm 0139 olS!b 0151 QM? ' n % "
-268 2,310 .263 2236 LJIL8 U139 154 L181  aL7  wm o om "
03% 2,!&25 9251 0237 0150 nl52. elé'o l137 ulzb‘) - wou "
o2 2,260 25 ST WM2 138 13 L1450 JAB, . o moo® o
02”0- 19705 ¢%5 -o21&7 8 1£§~2 0338 om eu!-s ' 'om on " "
<2851 2,38 .277 2226 o142 137 L4941 45 ow o on "
027k 2’739 9265 023y 5156 «157 e153 o157 J62 w o ow W M tonnage
285 2,551 276 - L28L k4 150 142 139 139 mom owmoaw o ow o ow
:,21195 29&80 32?6 0285‘: o:u#!é 0150 61162 0139 9139 LA
203 24856 .21 .53 L188 .85 A8k .5k 152 " ° " High Tonnage
507U 47,839 5.412 4,980 3.057 2.93h 3.033 2,916 3,062
272 2,278 258 237 L6 LAT b W16 JUb
e . _ - {Migh tonnags)
S267 2,780 L2730 287 L1682 A73 0 W15k 260 L1ATDIZedl = 240 ceo/min,
' : - dow 077 1bs./ten
e y@ég‘pﬁ) #‘5 PoQom gc a/miﬂw
SA7EH) AL Pallom § to 10
R et o/ min,
‘ Zol1 Prepared at
‘ ‘ Ameek MILL
2287 2562 2273 .287 L1682 i3 L1S5L 0 160 LABOD W om omoWow W
253k 5.b42  JShA L5Th L32h W3K6 308 320 L6TL
2267 2,721 G273 .87 L6217 L15h L160 148
253 2,541 L276.  .255  L157  .166 A8k G152 L185h  Ze1l £ #250 D,P, £
. 3 ’ ‘ ,7[”‘2 F o O_ﬂ
267 2,458 L2797 L25h,  L162 172 JILT L1866 158 Same "
S 281 2 E) éﬂgﬁ 9 gr}‘ 9 © 2!"»2 B 152 a &1}»}8 ® lj{a_‘; B 162 ea:g.gﬂ v [£] ”as giah%m
e 281 296(};‘. > 2?? ) 2!&—2 ;0152 pl&‘.}g @ 124,5 & 3_62 wl§9 ] 9% % # n
o3 2 832 260 W2 JABL LIET L1360 e 157 B on ow oW
o 2,283  .268 230 JLST 164 LML 38R 159 m o w o owm
22088 1,816 268 CETD O LI57 0 L1684 LML 162 L157 W ow oW om
Q218 2,372 20 2kl 184 152 L is2 157 L343 ¥ 4w W
2a2 19,207 2.177 2,009 1235 1.38) 1.IA%  L.2YL 1.935
280 2,400 FEz W252 0 LABhL L1380 LA L1590 L8
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G L. Cralg ' October 12, 194A

Before starting my analysis of the suitadbility for the installation of a 00CS
process in either the Lake Linden or the Tamarack leaching plants, I think 1%
would be well te give a shors review of the COCS process as practiced by Harshaw
today, The first step im the operatiom is the loading of the reaction tank with
copper wire, This reaction tank is abous 6! ¥ im diameter, and abous 10 high,
and has a capeoity of from 12 te 14 thousand pounds of wire., After the tank ia
loaded a feow .ummWamMmsmemnndwwauun
A weighed of 26° Be' ammoninm hydrexide is alse added te the tank, and the
batoh is started by blowing through compressed air, From time te tine as the
batoh progresses 98% sulphuris acid is added in order te keep the pM of the solu-
tion around 4,0, The air agitation is keph up from 12 te 1A hours, at the end of
which time the batch is finished., IV is them pumped over te a storage tank, which
is aboud 10! in diamter and 12' high, and agitated by a sweep agitator: It 19
allowed te age in here for another period of time, and is them filtersd through

a wooden plate and frame filter press. After thoroughly washing the press cake,
the presses are d d and the cake i leaded om trays and put inte trusk and
tray driers. ‘'them the cake is dry i% is remeved from the drier and gzround in a
Raymond Impact Mill, After grinding the produck is begged in paper bags, and is
ready for shipment. ' . o

There are a musber of improvements we contemplate in the sstting up of this new
plant, of which the substitution of a continueus type of filter rather than the
plate and frame presses is one. e have slready semt some sanples of our slurry
to Oliver United Filters for test runs om their typs of filter. The analysis of
the cake from this filter shows it te be high im both ammonia and sodium, and for
that reasom we are not sure whether oy not this type of filter can bé applied te
the process, However, more samples will have te be sent to theas people and te
mamifacturers of other types of contimuous filters before we reach a final deeision
on this peint, ‘

Another improvement we contemplate is the use of a continuous type of drier rather
than the use of the very laborfous truck and tray driers which we are using ad
present, The type of drieps that may be used em this product are (1) Raymond Xiln
u, (3) !‘pm’g:vina (3) Aerofora Drier, msmfactured by Practor and Sehwirts,
and (A) a rotary drier such as# manufactured by louisville. The advantagé of using
either the Raymond Kilm MilX or spray drying ovey any of the other metheds is that
the product would ne have t¢ be ground after drying. Agsin, before we make a _
£ina) decision on the type of drier te be employsd, a thorough investigatiom of all
these different types must be made, - : ' S

So, as yoﬁ see, at the préesent time the type of equipment for the COCS Fi“W"lﬁ“
not been fully determined, It therefors is in order to analyse the space available
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by comparing space requiremente using aa Oliver Continuous Filter followed by
either Kiln milling or spray drying; and by using plate and freme filter presses
ronm by an Aeroform Drier and grinding and bagging nachinery,

The maim items of equipment needed im the first case are (1) A reastion tanks
approximately 7' dlameter by 100 high, (2) 3 storege tanks, approximetely 10"’
diameter by 12* high, (3) A BCN reaction tanks, approximately 8' diameter by 9
high, (k) 1 Oliver Pilter, (5) ) spray drying or Kilm ailling setup followed by

a Bates Valve Bagger, For the second case, the equipment needed is (1) 4 reaction
tanks, approximetely 7¢ diameter by 10¢ high, (2) 3 storage tanks,. approxinmately
10% diameter by 12¢ high, (3) A BCR reactica tanks, approxisately @' diameter by
9% highy (M) 3 42% weod plate and frame filter presses, approximately 30* long,
(5) 1 Proctor and Schwarts Aeroform Drier, approximately 60¢ long, (6) grin
squipment followed by a Bates Valve Bagger. In addition, sufficiend spece st

be provided fer the storage of raw and finished materiale, The raw materials con-
sish of (1) briquetted oepper wire, (3) 26® Be' ammonia storage, (3) 64% Be! sul-
phuris aoid storage, (4) lquid caustie soda storage (AV Kiyria we are using the
supplierts tank car. ,?o'rh;g: the same arrangement can be utilised Nere), (5)
sodiun chloride storage. The finished goods storage, which consists of 56§ COCS,
ki% COCS, and BCE, should be stored in an ammonis free loeation. Alse, since the
sales of these items are seasonal, sufficient spase muss be alletted te store ap-
proximately 200 tons of productk. ~ " ' B =

I hope the foregoing has givea you anm idea of the problems we mish consider in
choosing a suitable lecation for the installation of a 1000 ton per year unis of
0008, keeplig the thought ia mind thas it very probably will be expanded to 2000
tons per year, and poseibly te 3000 tons per yoar. ' ' o .

Bquipment installed ad the presert time im the process building as Tamarask cone
siste of six 54' diameter by 12' deep stesd leashing tanks, four LA! diamstey
Dory Classifiers, and miscsllaneous equipmerd, One of the proposals submitted by

0. & H, 1s te remove twe of the Dorr Classifiers and some of the miseellanecus eguip-
ment, and install the COCS process im the vacated area, The geomstry of this area

is approximately 61'-0% by 85'-0%, oy approximately 5200 square feet. Using the
squipment cited in the first case abeve, it would be possible to make a satisfactory
installation in the 61'-0" by 85'-0% area sllotted, However, it would be necessary
te erect a storage shed, preferably im the area directly south of the present Dorr
Classifiers. This storage shed qould be of light steel truss construction with.
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corrugated nux slding, and sheuld be t suffiolerd sise te allow - storage
spaee for both raw materials and finish M A railroad spur 4 be brought
motmmmwmzmm mphutmhs:hmuxtm«w

I 1% was deeided to substitute puc ml frame filter presses instead 'of the.

Oliver Filter i8 stilk would be poseible te install the equipmend in this losation;
although it would sericusly out dowa the weriing ares necessary fop d&mukm :
and cleaning out the spray drier between runs of the various produsts, .

-Using the equipmend cited in the secend place; i8S would nod be possidle te maky
a satisfactory equipmend installatien h%h. 31'-0" by 85'-Q% areas 3inee this
is & fairly high building (aboud m‘mtma)ﬂmbcpomupﬂh
another £1leor and eprect the reactioa tanks, the otom-tuah. the BOH tanks, and
the filter presses om the secand fleers while the and grinding eqnipmend:
could be installed om the first floor. This would give enough recm te allow a
Mamtaummtum,mmnaaqun-udnw
-puotw uwmhrhll

I:nyopi.nhn. the cheice of this area for the munnm of & COCS pro«u is
not & very good cne, The reasons are that, although it is poesible te install a
1000 ton per year unit im this ares, there weuld be ne place te go if ib is ever
decided te install a second or third 1000 tom unit, ZHven if iV develeops later on
that additional nt can be soved by G, & N, from this ares; the origina).
layoud nesessary the thewsand tom unit would be such that considersble rear-

‘ ot‘@il.""murouuuhm«wd«idutohnmmthnmh
in this leeation. Of course; this unid can be installed with the ides in mind that
Af 18 is evar necessary te@ increase produative capacity the equipment wewld be .
noved to a new location aleng with the addiSional equipsent nscessary te meed the
new produstioa requiremsnts, Juch a prodedure is, of course, expensive and one te
‘be avoided Af a$ all possidble. Again, if 1% is m«um te erect a second floor
utmmuuumu;ntm mxm, dxpcmo imolvodwuubccom
siderable,

If iV 1s d.cidcd to m;;;z the m prosess in tmw tmt :an‘h‘ sztumtphnt,

ample space could be provided for the proscess by we O or

sand 1..’.3:@. tanks from either the north or the scuth end of the building, Ia

eithey case, this would give s working area of approximately 60t wide by 123" long,

or equivalent to 7500 square feeh. In the use of this ares the best possible layout
g,

¥
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for this equipmerd cam be obtained, Pn'hqpa the noﬂh end of the buillding would - ;
be a better loesation than the seuth for it would be more isclated, and the worimen |-
wuld nod be bothered by the Crane traffie, which I understand at times iy very :
heavy., If i\ vae over decided te install another 1000 tom per yeay unih all thad
wuldbomuurymmboumnthctnujumn'Mormm(innsu
the necessary additional equipment, This could all be done withoub disturbing op
rearranging the initial equipment installaticm, and for this reason this ares is -
te me the ace$ logical and the mosk appodMofthctwammm.

A good loeation for the nesessary raw material storsge; with the moptioa of the
sodium chloride, mukhthamtdir-nlyan«thctnhuhmtmm

e

~ocsupied ad preserd by solutien tanks. If IS was nob deemed feasidls by C. & H, -
4o remove these tanks, the nexh bes shing would be te construch & lean-~te

ont the west side of the building few the neesssary raw msterial storage. If 1%
were possible te open up a portiom of.the nerth flotation plant for stirege ib
would be an ideal locatiom for storage of both finished (0CS and sal¥: This builde
ing i free frem ammonia fumes and, therefore, well suited for long period storsge
of COCS, Alse this building has railroad faeilities, which would help fasilitate

‘the -bipnmt of thc product,

In addition to these twe aress i% has be « gosted as a possibility thas the

vacant ameliing plant at the Lake Linden onu utilised. This building
is divided inte four sections, each ap Md{ 60' wide m: long; and each
one of thess areas would be suitable for a 1000 tem unit. goeometry of the
squipment layeud 1s sush tha adout the most effieient 3-1 Malhuon would
bcnm..ppnttmaysohmwmwm,m & H, has any othey
locations available the COC3 progsas could b installed in thea 5.: the space avalle
able would appreximate these dimsimo

Before we can make a final c«yhu Iayoud of the equiy cnt Loy thu prosess, and
before is is nesessary te make & final decisfon aé te the ares in which the equip-
merd 13 te be inetalled, it will be neteasary for us te determine the sxact type
of filter and drying equipment te be used. ¥hen this is done, and the loeatiom
deeided upon, an ascurate, detailed estimate of the éosh involvot u the eomtm-
tion of a 1000 toa unit cmbo draws ups
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CALUMET AND ‘HecLa CONSOLIDATED CoOPPER COMPANY
CALUMET MICHIGAN

r

M3-CoR ’
%@x wo ‘

Mr. W, J. Harshaw, Preddmt
. The Harshaw Chemical Company

1945 East 97th Strect

Cleveland 6, Ohie

B“l' ‘1’. Harshawt -

The Board of Directors of the Calumet and Hecla Consolidated Copper Company has
authorized me to negotiate an agreemen$ with your Compény leading to the joink '
production and sales of copper chemicals substantially along the lines we have
disoussed, such agreement to be subssquently ratified by the Board of Directors
of caluut and Hecla before becoming effective. The details of our joind ar-
range:;;ﬂ, of course, must be worked cu$, and we hope that this may be dono

promp .

We understand that & new corporation will be formed -m: an suthorised cap:ltal
of aboud $300,000. This new corporation will lease from Calumet and Heels such
space as is necessary for production, BEquipment will be provided by purchase, '
either from Calumet or from Harshaw, Capital will be furnished by sales of stock
to Calumet and to Harshaw, either for cash or for equipment, ete., so that each
Company always oms 50 per cent of the stocky The amount of capital needed cannos.
be determined ad prcaent, but can be addnnod from time to tine to meet the Come
panyts roquim

At present there are twe products which vd.ll be produced, 0000 md cupr:l.o tvdrato.
Other products may be added later by mutusl sgreement, and it is understood that
we will both attempd to develop such additicnal productss We now have & process
for mking Cuprous Oxldo. whdch Iockn as though 1t. mght be rau.ly nry soony

I\ is und-r-tood that our present mixed o:ldc 18 nos to be pud in the pool. Also,
Wwe can produce Cuprie Oxide direoct in our leaching plan$, and are now preparing
to do so, and will therefore retain this productk for curaolvu, ab leash for the

_prouut, clthough we Wil be ghd. to make a sales arrangmt with you if you wish,
Bosh Cuprie Hydrate and Guprmu Oxldc (1f we can make it) will start with our

present leach solution, which is the basis for our present mixed oxide. Production 4

of these materials may displace our own produch te some extent, either by teking
some of our capacity, or bty taking some of our marke$., . The price that we charge
for the solution, delivered to the new plant, should therefore include cur normal
profit on our owm operation. In other words, the price will be determined by
deducting from the market price of mixed oxide (13,6 cente per pound of contained
copper ad present) the normal cos$ of operations rioé performeds sich as, distilla-

imm'u gackaging, etc.} and by addinz the cost of solution no$ returned to the
i @
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Harshaw Chemical Cos = 2 - 7/16/45

We are to mnag- the operation and -m. charge the new Company all of our real
costs, including spplicable overhead items.

Your Company will sell the products of the plant, and will receive a commission

of 5 per cen$ of the sales price. In this connection, as long as we are nlling

mixed oxide and possibly Cuprie Oxide we feel that i$ would be advantagecus to

be able $o make sales of the other products also. We have no intention of
creating a sales foree or of trying to make sales, but feel that some of our om -

' customers migh$ prefer to buy from us, a$ least at first. Harshaw would receive

its regular commission on any such sales, and we would ge$ none,

11 you please ask Mr, Perry to send us & dopy of your agreement ‘with the Stauffer
Chenical Cenpcny, to be used as a starting point for a contract between us,

At an early date another conference should be arranged to work oud the details of
the arrangemend 80 that we may proceed as rapidly as pousible, I suggest thab
this timc you come to Calumet,

8ineerely yours,

Presideat

ERL/P
C-ct A
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- MNS-00R
Rex 591
Folder 9

A. H. Wohlrab, General Manager ‘ August 27, 1945.

ar

Dear Sir:
With referénce to the charge out price of electric power for
the new chemical plant at Tamarack Reclamation:

From the data we have at the presen

1.55¢ per Kw-H.
At the presen
furnished will be gen\rd

power ; s plant for the past 6 months has

tchboard, as shown by the monthly cost sheet, but
ating condition the increment cost of any addi-
tional power oped by this plant will be in the neighborhood of
«7¢ per Kw=H. (just the coal cost).

The power used at thc\n_éw chemical plant will i:e metered at 440
volts and in order that this plant stand its share of line and trans-

former losses, I would suggest that we establish a rate of 1.00¢ per

Kw-H. N
Yours truly,
, s/ Carl L. Fichtel
CL.F/ G 7 ' Electrical Superintendent
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August 27, 19145-‘

Mr. E, R. Lovell, President
Mr. A. H. ¥Wohlrab, General Manager
Calumet, Michigan '

- Dear Sirs: . Steam and Water for Chemical Plants
at Tamarack Reclamation

Steam for use in the processes does not appear to be required.

Building Heating

A fair charge may be arrived at by comparis
ing plant experience where the condensate is
proportioned to radiation and other factors.

th Calumet heat—

For example, the Hecla machine she
used 934,000 1lbs. of steam in January
square foot ground area.

Using seasonal £
508 and 25%, and 3 montlNg
$1,000.

Water Supply
Three sources of water are available, Lake Superior, mill supply from
Torch Lake, and fire system, also from Torch Lake.

Lake Superior water costs around 8¢ per thousand gallons without
overhead on labor, depreciation, etc.

The cost for power only for mill supply water is about 6 tenths of
a cent, and for water from the fire system 2% to 3 cents.

Fair rates to cover the full cost would be 10¢ per thousand gallons
for Lake Superior, 1¢ for m:l.ll aupply, and 4¢ for fire system.
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Mr. E. R. Lovell, President

Mr. A. H. Wohlrab, General Manager =2 August 27, 1945.

Lake Superior water may be required for process work except coolihg,
131 batches per month at 1800 gallons and 10¢ per 1000 gallons, would

cost under $25 per month. Amount of wash water is not known, probably
would be Lake Superior. ' :

Water from the mill supply or the fire system may be used for cool-
ing, according to the pressure needed for circulation through the coils. -

RM/G
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LAKE CHEMICAL

- Fiscal C-0O-C-S COPPER HYDRATE T-B-C-S
Year 1945 Produced Shipped Produced Shipped Produced Shipped
Jan. - - 4,525 3,025 - -
Feb. - - 3,480 2,709 - -
March - - 4,105 4,211 - -
April - - 2,185 4,000 - -
May - - - 200 - -
June - - 21,000 14, 446 - -
Totals T e 35,295 28,591 Py % g
Fiscal
Year 1946
July 36, 049 - - = = 5
Aug. 97,576 100, 576 - & & il
Sept. 98, 841 96, 841 75,377 40, 527 - -
Oct. 126, 100 101, 100 6,991 34, 331 - -
Nov. 137, 202 149, 002 37,971 771 - -
Dec. 143, 430 98, 660 39, 339 57, 789 - -
‘Jan, 134, 840 196, 760 59,951 60, 301 - -
Feb. 129,150 150, 700 71,660 51, 260 - -
March 149, 890 103, 090 51,190 51, 040 - -
April 140, 365 153,965 101, 700 103, 500 - -
May 140, 320 163, 020 30,900 - - -
June 131, 723 111, 719 - 3 ¥ NS e
Totals 1,465, 486 1,425,433 475,079 399,519 - -
Fiscal
Year 1947
July 137, 795 161, 149 - - - -
Aug. 114, 465 50,615 - - - -
Sept. 200, 801 1,001 - 1, 022 - -
Oct. 209, 869 102, 719 - 43,009 5, 797 -
Nov. 47, 367 101, 167 - 12 - -
Dec. 175, 427 100, 327 - 1,095 - 5
Jan. 152, 401 205, 001 - 12, 002 - -
Feb. 136, 564 167, 764 - 25 - -
March 113, 457 302, 757 - 1 - 10
April 159, 229 140, 879 19,400 9,911 - -
May 146, 781 211, 331 59, 819 48, 219 - -
June 150, 901 106, 851 59, 584 81, 235 - -
Totals 1,745,057 1,651, 561 138,803 196, 531 5,797 RS




LAKE CHEMICAL

Fiscal C-0O-C-S COPPER HYDRATE T-B-C-S
Year 1948 Produced Shipped Produced Shipped Produced Shipped
July 30, 750 112, 250 46, 010 40,010 5, 782 -
Aug. - 50, 000 55, 600 - o -
Sept. - 50 - 3 - -
Oct. 74, 200 50, 000 - 40, 002 - -
Nov. 143, 850 150, 000 - 9 = -
Dec. 162, 350 150, 000 - 23,653 - -
Jan. 200, 050 200, 000 16, 653 3 - -
Feb. 221, 650 200, 000 65, 262 62,012 - -
March 262, 250 250, 200 78,217 91, 306 - -
April 152, 600 100, 250 - 6,002 - -
May 124,961 140, 011 - - - -
June 144, 550 106, 000 - 801 - -
Totals 1,517,211 1,508, 761 261, 742 263,801 5,782 N
Fiscal
Year 1949
July 121, 750 40, 000 21,145 3,153 - -
Aug. 125,950 - 45,151 60, 051 - -
Sept. 36, 350 50, 000 - 3,100 - C-
Oct. 74,150 150, 000 26, 525 25 - -
Nov. 160, 000 100, 000 37,950 20, 000 - -
Dec. 198, 000 50, 000 - 40, 026 - -
Jan. 146, 000 200, 000 - - - -
Feb. 159, 000 200, 000 48,126 50, 000 - -
March 213, 350 200, 200 83, 558 84, 408 24, 050 -
April 86, 400 250, 400 30, 150 31,600 83, 650 -
May 183, 250 90, 000 51, 650 50, 000 - 50
June 160, 750 206, 000 82,100 50, 000 - 40,170
Totals 1,664,950 1, 536, 600 426, 355 392, 363 107, 700 40, 220
Fiscal
Year 1950
July 6,100 50, 050 32,600 40, 025 18, 220 6, 600
Aug. - 150, 000 69, 300 80, 000 29, 950 86,400
" Sept. 43,250 - 44, 250 56, 000 33, 500 2,400
Oct. 185, 350 100, 000 48, 050 45,000 - -
Nov. 228, 650 290, 000 58, 160 54,010 - -
Dec. 238, 250 210, 000 85, 750 94, 500 - -
Jan. 212, 300 180, 000 72, 750 11,600 - 50, 000
Feb. 242, 200 250, 000 85, 000 84, 000 - -
March 65, 400 250, 000 100, 300 160,150 311,800 123,050
April 189, 250 202, 350 - 2, 550 - 172,050
May 251,900 140, 000 - 2, 350 - 2,000
June 60, 880 140, 200 - - 54,750 17, 500

Totala 1,723, 530 1,962, 600 596,160 630,185 448,220 460,000
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LAKE CHEMICAL

Fiscal C-0O-C-S COPPER HYDRATE T-B-C-S
Year 1951 Produced Shipped Produced Shipped Produced Shipped
July 220,020 150, 000 - - - 23, 450
Aug. 62,900 120, 000 - - 17,650 5, 650
Sept. 173,050 114, 000 32,850 - 1, 000 750
Oct. 141,650 116, 000 47,705 80, 550 - -
Nov. 114, 550 100, 000 43,705 40, 000 - -
Dec. 230,000 200, 000 132,295 120, 000 - -
Jan. 254, 000 250, 000 113,495 120, 000 - -
Feb. 210,000 200, 000 88,400 80, 000 - -
March 184, 000 140, 000 104, 700 105, 000 - -
April 264,000 320, 000 101, 000 115, 000 62, 000 44, 300
May 22,000 - 56,400 23,000 35, 450 2,000
June - = 72,100 40, 000 - -
Totals 1,876,170 1,710,000 792, 650 723, 550 116, 100 76, 150
Fiscal
Year 1952
July - - 100, 300 149, 250 - 34, 500
Aug. - - 36, 150 40, 750 - 3, 250
Sept. - - 6, 000 20, 000 - 2,600
Oct. - = o - = -
Nov. 72,000 200, 000 - - - -
Dec. 240, 000 200, 000 23, 250 23, 000 - -
Jan, 204, 000 100, 000 28, 700 26, 500 - -
Feb. 200, 000 250, 000 7, 450 3, 000 - 6, 100
March 192, 000 340, 000 63, 450 39, 800 - 3, 000
April 248, 000 20, 000 125, 050 113, 000 - -
May 65, 550 150, 000 56, 300 - - 3, 000
June - 50, 000 - 40, 000 = 30, 000
Totals 1,221,550 1, 310,000 446, 650 455, 300 - 82, 450
Fiscal
Year 1953
July - 50, 000 10, 050 50, 000 40, 000 2,250
Aug. - 60, 000 78, 000 54, 200 63, 150 4, 500
Sept. 134, 450 - 29, 800 2,100 - -
Oct. 266,000 240, 000 56, 300 88, 000 - -
Nowv. 111,150 150, 000 43, 360 5,010 - -
Dec. 14, 850 50, 000 - 1, 050 - -
Jan. 205, 000 250, 000 - 43, 500 - -
Feb. 186, 500 200, 000 - 6, 050 - -
March 288, 500 290, 000 55, 950 43, 800 - -
April 259, 000 250, 000 - 50 - -
May 205,000 100, 000 29, 000 39, 800 - 25, 500
June 166, 350 50, 000 19, 600 27,000 - 20, 000
Totals 1,836,800 1,690, 000 322, 060 360, 560 103, 150 52, 250
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LAKE CHEMICAL

Fiscal C-0O-C-8 COPPER HYDRATE T-B-C-S
Year 1954 Produced Shipped Produced Shipped Produced Shipped
July - 40, 000 13,800 12, 000 - 4, 500
Aug. - - 49,100 50,950 - 1,750
Sept. - - 10, 350 16, 000 - 850
Oct. 155,650 250,000 14,000 2,100 - -
Nov. 182, 000 100, 000 20,200 44, 700 - -
Dec. 252,000 100, 000 46,900 45,950 - -
Jan. 200, 000 350,000 2,450 2, 750 - -
Feb. 214, 000 50, 000 16,600 15,800 - -
March 135,800 140, 000 67, 350 56, 300 - -
‘April - 310,000 17,950 32,600 - -
May - - - - - -
June - - - - - -
Totals 1,139, 450 1, 340, 000 244,900 279, 150 T 7,100
Fiscal
Year 1955
July - - - - - -
Aug. - - - - - 3,100
Sept. 38, 900 50, 000 53,800 53, 150 - -
Oct. 187, 950 134,000 49, 400 47,000 - -
Nov. 169, 350 220,000 17,850 2, 300 - -
Dec. 218, 000 100, 000 12, 000 12, 500 - -
Jan., 150, 000 150,000 - 3, 000 - 2,000
Feb, 66, 000 100, 000 22,250 12,100 - 1,000
March 124, 000 150, 000 12,000 25, 500 - 500
April 188, 650 50,000 21,900 19,000 - -
May - 40, 000 - 2,100 - 1,000
Yeme : : - 950 - 1,050
Totals 1,142,850 994, 000 189, 200 177,600 - 8,650
Fiscal
Year 1956
July - 60,000 - 4,500 - 1, 500
Aug. - - 5,000 11,600 - 1,000
Sept. 17, 350 - 42, 750 8,650 - 150
Oct. 144, 000 250,000 24, 400 52, 400 - -
Nov. 174, 000 150, 000 22,000 4,000 - -
Dec. 222, 000 - 13,100 13,150 - -
Jan, 220, 000 150, 000 9,000 27,500 - -
Feb. 160, 000 150, 000 29,450 21,850 - -
March 110, 000 50, 000 35,900 20,150 - 700

April 22,930 137, 380 5, 350 30,150 - -
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;. J0b €-1598 - Cupric Hydrate, Copper Oxide Drying, Secondary Copper
P Labor and nat;rlals to proI::zn:U;i.gil gto:age Tank in
o 01l House at Tamarack Regr o includg
inlet piping from R.R. Switeh west of 011 Houss, 8ot. 1, 1945
and discharge pipiag to west wall of Flotation ,
Seotion of e L& 7. Bldg.. Piping east of west wall to be chargi

~JOb Numbers for Cuprie Hydrate & COCS Plants - tO other gg:

Job I0=-1899 -~ Cuprio Hydrate & 0DCS Plants

Labor and materials to remove conogete walls under both
Flotation Machines, remove all portions of two thickener
tank dbottoms which projeot adbove aonorete floor, provide
doorway in south wall, make minor repairs, ete to prepare

Leaching & Flotation Bullding for Cuprioc Hydrate & COCS
Plants, :

Job 0-1599 to be charged to Calumet & Hecla,

Job LC~-1600=A ~ Cuprioc Hydrate & GOCS Plants .
3 All Engineering, Developing, Drafting, Legal & Corporate
Expenses, . ,

Job LC~l600-B = Cuprie Hydrate & COCS Plants .
Labor and materials for grading, extending road to plant;
‘ ) » Preparing storage
space, eto outside of Tamarack L. & F. Bldg.

Job LC-1600=0 = Guprie Hydrate & COCS Plamts

\ : Labor and materials to provide heating, lighting, elsotrio
and water services, ete in Tamaraok L.& F. Blag.

Job L0-1600-® -~ Cuprie Rydrate & 0008 Plaate | |
' 1aber aad materials to previde and install Begging Nachine,
vith Serew Feoders, Y*nell Drives, Netors, Sparters, ote.

Job 10-1600-B - Guprie Eydrate & 00CS Plants . |
Labor and materials to provide and hg}:fll”z;’{n:q Storage

P Handling & Shipping Bouipment. 7o~

0+1600-F = Oupris Xyérete & 000§ Plants | ]

Jov 1921 - Labor and mterisls te fabricate and erect Charging Floor
complete, mug.&:!tu«x aad oocnorete work adove top of

) .:!m. plers o M2, 38°-@". | ‘

Job 1C-1600~0 - Cuprie Hydrate & COCS Plants «

~Labgp and materials to ochange the Gallery Ploor above the
present 0€fice & lLabtoratory Sectios of the Jub-stasien into
ani Addision %0 the the Chemioes) Laberatery.
Job LC~1600-H - Cuprie Hydrate & GOCS Plente
: Sm1) !.'ooun{ Mquipment o
Job 18-1000-1 - Ouprie Hydrats & 0008 Plaats
o Offieoe & Office Bquipment

ha { .
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Job LC=1600-J - Capric Hydrate & COC3S Plants

Labor and: materials to build Conorete Ramp with side walls
at doorwey in South wal) at Bent 8y provide Roadway from
doorway to spur treck scale, and provide Fill at spur track
scale for loading reilvoed cars from trucks.

Job 10-1600-K - Cuprie Ryrete & 0008 Plaats * '
Labor and matesials to pFovide & iastall lLadoretory Bquipment
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- Qet. 1. 19458

Job Numbers for Cupric Hydrate Plant

~ Joh £0-1601-A - Qupric Hydrate Plant

Labor and materials to engineer, develop and detail
Cuprio Hydrate Plant.

- Job LC=1601=-B ~ Cupric Hydrate Plant
. Labor and materials for turning No.? Loaohins Tank into
a Solution Preparation Unis, providing an additional

Oxidizer, connecting No.5 Storage Tank, and auxiliaries.
Estimated cost § 2,6800.00

- Job Lc-1601-0 « Quprie Hydrate Plant

Labor and materials to prepare 0il Storage Tank in Tamarack
Regrinding Plamt 01l House, for Caustic Soda Storage, by
adding steam heating colls and mecessary piping.

_Estimated cest $§ 2,000.00

.3ob,nq-1601-n « Cuprio Hydrate Plant
' Labor and materials for Filters, Agitators, Proportioning,

Purps, Supports, eto, for Hydrate Precipitation & Filtering
sgotion..

Job LO-lGOl-l - cuprio Hydrato Plan‘ '

Labor and materials to provide, 1natall and connect rurnaoc.

‘Pulverizer, Cyolone, Storage Bin, etc, with their foundations,
‘supports, piping, conveyors, etc. dté-ﬁbfﬂﬂgz
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Oot. 1, 1948

Job Numbers for COCS Plant

Job LC=-1602«A = COCS Plant _
Labor and materials to engineer, develop and detall
COC3 Plant.

‘Job LC~1602-B - COCS Plant

Labor and mator,iila to provide, install and oconnect
.Reaction & Storags Tanks, with thoir foundations, -upports.
piping, blowern. pumps. ete.

Job Lc-looz-c ~ 00C8. Plant
Labor and materials to provide, install and conneoct
Pilter, Drysr, Pulverizer, eté with their foundations,
supports, piping, conveyors, blowers. pumps, eta, Gerde ﬁgﬂ*&w

Job LO-1602<D - 0OCS Plant

Labor and materials for Upper-Pleer, Stairl, Platforms, :
Remps, Building Changes, eto. k. %rm 4-T%+W CH‘WM

Job LC-1602-E - COCS3 Plent
lLebor and raterials to provide and erect:
Sulphurio Acid Storage Tank with foundations, piping, ete.
Sulphurioe Acid Measuring Tank with ad e " o, "
Piping botwéon existing Amon!.a Tank near north wall of
building & COCS Plant.

Storngo & Distrivution faciiitias for Salt.

Job Lc-lsoz-r - COC8 Plant .
Lebor and meterials to construct 6 Steel Reaction Tanks,
IHned-wivh-13-1dv-leed, as per drg. 10748 and Drafting
Dep!. Roquhitiona.

:omm-xpoz-a - 00C3 Plms
- Lebor ad -uthu to extend n.c.n.t.oo'o.u o!o. h.,
BTN Rt B b Aain Tiede
® v ) neo ocost oY ) Te) ¢
. & retura ta Harshew, W zl,?mm, ¢
Job w-uo:-l ~ 0008 Piasd & - e

- Labor Wit hAalefiels Yo' tu Tanks wotd 12§ sheet'’
h::'.’ ho{t}t mc‘w‘ﬁ’ ’ﬁt 0’ l':ulu'in ;:nx

3-
%o make a somplete Z‘m,,, 4:"." °°“" W & hydroges, ete
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- Job_ Numbers for Cupric Oxide Plant

Jod c-uov-x « Cuprioc Oxide Plan$
Labor and materials to remeve oxidizor Ro.& from Sand Lucnng
Plant, trenspert 1% to and eredt i$ in Tamrask Leaohing and
Fletatien 31: se¢ 4rg, 10764, Te include necessery piping,
changes 1ia b ﬁing. ote te make & complete Jodb,
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