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MEMORANDUM 

TO J., D. ason DATE Se·ptember 8 .. 1961 

FROM G. .. Free an 

tt ched 1s dia ramatic an wr1tt n proposed Clow beet 
Cor a 100 ton/day eap L ach operation at t · Standrd lna. · 

The est! at d costs and profit ~th 
8~ Cu recovery would be a 's CollowSl 

l.~ Cu n. d with 

1l11ng. 
Scrap iron (4800f/day) 50,00 
Acid (10400 I y) 20.00 

11l1ng 
1 ~ 

1 

1 -
3 

and Crushing 
Supt. 
Assayer 
Cru ber an 

Ip ra 

Labort 

atnt. 

~in1ng & a u11ng - 2 en 

25.,00 
20.00 
18.00 
36.00 
99.00 

(Crus ing Labor in abov ) 
Loader 20.00/day 
at r Powr Plant 2S.00/d y 

99.00 

110,00 
20.00 
25.00 

478.00 

TarAL OPE Tl;NG COSTS .. 4~68 P~.. TO 

v nu I 

)2 0 of Copp r into 8 Cone . or 
2 Tons Cone. p r d y . 

)11/ Cu tb net would beJ 
(16001 - 20)1580 x ()1 

Tre't ent -
R. R. J'st. -
Penalty .(Grad ) -
Trucking -

Le s S~ . y Ity 

.t at ine ould b : . 
2 Tons Cone. x $39).00 -

or 6 .86/Ton Ore 
"ET PO IT per TO OR 

~ . 
I ! 

,.' ... " . 

(6.86 - 4.78) 

4)4 • .5 

20.80 
.41).'10 

20' .• 70 
393.00 

6 6.00 

2 .08 

OT t We would not hay any m1ning costs on t b . 
3000 - 4000 tons of Dump Ore. ~~ 

G. ,l";~E A 



1.9J Cu WILL LEACH 2 

(tov£ y etc) CONSUMPT.O · 

f' Ef~LACEO 

Cu. TN 

Ltc 1151/cu. f1. NO 'SULK OENS. TV Of' THE C E£MI 

AND W ~tD/ ClMEHT C o TAtN ao.. Cu. TH FOLLOW. 'IGURES ARt 

'OR A 1 

OR .. WHICH CAN 

SOLUTION ILL 

A or IROM MU T 

• 

HOI. 2 .. too T PH .. or R • 

V, ,. 4 

l AD " OtEP., 28 AT .. C .. 0 1 t J (100 T 

T T.) ., 3 

AT 2 .5 AL./ •• "" a 
L./N' • • 

... 1 

W'TH 2,lloo AL. 01' ST .,PtD OLUTtON L·I • • - 1 

o A'N t" t,P'TAT' VAT t, CU VALUES SU".Ct£. T 1 -
WASH W& -
ORAl TA t( ,. MAKE UP - 12 

TOT t. 4 

efPITATtNG ATS 5'" 2 • v 30n .. ., ~ n ,ILL QIYE AM L CA~.C'TV FO 3 A1S 

PI: 

10 M,S 

:or, £ F 

TO MOVt 

1'T TO 0_4 I '- f) 1) y 'OfteN.,. £N,T. 

£LOAD. • Ie: \IIA 

FL 0 WITH LOW W l.OPI 

• 

• 



INQ 

IT 

l' 

WIL&. ,.~ 

T 

"PACIT 

,.RESH W 

P'U It ' I.. 

, 0 T 

WU .. L ,.~OW y 

PftOO, 

TN T 

• 

o SHIFT • OAV, .t., 

LL EKe, ~T 

PLASTIC ,\;; 

A ••• Y 

aT" A pH METER. OR 

TN 

H I. COULD 

G. A. FREEMAN 



STANDARD MINE-HEAP LEACHING 

PRELIMINARY TESTS INDICATE' 1" ORE CONTAINING 1.9% Cu WILL LEACH IN 24 HOURS WITH 

3% H2so4 SOLUTION AND A RECOVERY ~F 84.2%. ACID CONSUMPTION IS 3.24#/# or COPPER RE

COVERED AND DE-TINNED, SHREDDED IRON IS REPLACED AT THE RATE OF" 1.511/11 OF RECOVERED 

Cu. BULK DENSITY OF THE IRON IS 23#/Cu. FT. AND EXPOSURE IS 125% OF CONSUMPTION. 

BULK DENSITY P' PRECIPITATION VAT RESIDUE IS 115#/Cu. FT. AND BULK DENSITY OF THE SCREENED 

AND WASHED CEMENT Cu IS 12OH/Cu. FT. AND CONTAINS 80% Cu. THE FOLLOWING FIGURES ARE 

FOR A 100 TON/DAY LEACHI NGPLANT; . 

100 T OF ORE CONTAINS 3,800# OF CU, 3,200# OR 84.2% OF WHICH CAN BE RECOVERED 

BY LEACHING WITH 10,~00# OF'~2S04 IN ~ SOLUTION AVERAGING 3%. THE ACID STRENGTH WILL 

DIMINISH AS THE ORE LEACHES - 6,000#-OF IRON MUST BE EXPOSED TO THE PREGNATE SOLUTIONS, 

4,8001 OF'WHICH. WILL BE ~ONSU~ED. 
THE PRESENT PLATFORM WILL HOLD 2-100 T PILES or ORE. By CHANGING ONE PILE EACH 

DAY, A LEACH-WASH-DRAIN AND CH~NGE CYCLE Of 48 HR. CAN BE USED AS FOLLOWS: 

LOAD PilE 5' lDEEP, -28' ACROSS AT BASE AND 18' IN DIAMETER AT CREST (100 T 

AT 9011/Cu. FT.) 

LEACH WitH 41,000 GAL. OF H2S04 SOLUTION AVERAGING 3% AT 28.5 GAL./MIN. 

WASH WITH 2,400 GAL. Of STRIPPED SOLUTION AT 40 GAl./MIN. 

3 HR. 

- 24 

DRAIN - ABOVE SOLUTIONS GO TO PRECIPITATING VATS 

WASH WITH 2,400 GAL. ' OF STRIPPED SOLUTION AT 40 GAL./MIN. 

DRAIN TO PRECIPITATING VAT IF Cu VALUES SUfFICIENT 

WASH WITH 2,400 GAL. or FRESH WATER 

DRAIN - TO STRIPPED SOLUTION TANK fOR MAKE UP 

UNLOAD AND CLEAN PLATFORM 

TOTAL 

D. 

1 

1 

1 

- 12 

4 

48 HRS. 

Two PRECIPITATING VATS 5' X 25' X 30" - 421' WilL GIVE AMPLE CAPACITY FOR 3 DAYS 

OPERATION EACH AND TIME FOR CLEANING AND RELOADlNG. THE CEMENT Cu WILL BE WASHED THROUGH 

A 10 MESH TROMMEl TO REMOVE COARSE IRON, ONTO A DRYING FLOOR WITH LOW WALLS AND SLOPING 

BOTTOM TO DRAIN AND DRY FOR SHIPMENT. 



STANDARD MINE-HEAP LEACHING (CONTIO) PAGE 2 

THE SECOND AND THIRD WASH SOLUTIONS, THE STRIPPED SOLUTION FROM THE PRECIPITAT

ING VATS, ANO THE WATER DRAINED FROM THE CONCENTRATE WILL FLOW BY GRAVITY TO A 2,500 

GAL. ACID PROOf SUMP, IN WHICH IS LOCATED AN ACID PROOf 1_1/2" PUMP WHICH WILL LIFT 

IT TO A SIMILAR TANK AT HIGHER ELEVATION OR PUMP THE FIRST AND SECOND WASH SOLUTION TO 

THE LEACHING HEAPS. FROM THE UPPER TANK THE STRIPPED SOLUTION AND CONCENTRATED ACID 

WILL FLOW BY GRAVITY TO A MIXING TANK AND THEN BY AN IDENTICAL PUMP TO THE LEACH HEAPS. 

THE SOLUTION LOSSES WILL BE BY EVAPORATION AND THE MOISTURE CONTENT OF THE LEACHED 

RESIDUE AND AND WILL BE COMPENSATED FOR BY THE 2,900 GAL./DAY Of FRESH WASH WATER USEO 

ON THE THIRD WASH. THIS CAN BE VARIED WITHIN REASON TO SUIT THE CIRCUMSTANCES. THE 

CRUSHER WILL RUN 2 HOURS OR LESS PER DAY AND SHOULD BE POWERED BY AN INTERNAL COM

BUSTION ENGINE. THE POWER FOR THE DEEP WELL PUMP WILL BE DETERMINED BY ITS LOCATION. 

3,000 GAl./DAY OF FRESH WATER WOULD BE ABOUT THE MINIMUM. A 10 KW POWER UNIT WILL BE 

ADEQUATE FOR THE PUMPS, MIXER, TROMMEl AND LIGHTS. 

A RUBBER-TIRED LOADER WILL BE NEEDED AND WILL OPERATE TWO SHIFTS A DAY, IE., 

DAY SHIFT IN MINING AND SWING SHIFT CHANGING LEACH HEAPS. 

IRON MAY BE STORED IN THE OPEN AND ADEQUATE SPACE IS AVAILABLE. ACID STORAGE 

CAPACITY WILL DEPEND ON THE MANNER IN WHICH IT IS SHIPPED. NARROW DRAINS IN THE 

CONCRETE, THAT THE LOADER CAN CROSS, AND PLASTIC PIPE WILL BE USED FOR ALL EXCEPT 

FRESH WATER. VALVES WILL BE HELD TO AN ABSOLUTE MINIM~M BY USING PLASTIC PLUGS AND 

PLASTIC PIPE THAT CAN BE MOVED FROM PLACE TO PLACE. SOLUTION ASSAYS FOR FE AND Cu 

WILL BE BY TITRATION·UNTIL ADEQUATE CalORIMETRIC STANDARDS CAN BE MADE. FREE ACID 

CAN BE ASSAYED BY DILUTING TO A KNOWN AMOUNT AND READING WITH A pH METER. ORE 

ASSAYS WILL PROBABLY HAVE TO BE BY STANDARD METHODS. 

THE ONLY TIME TWO OeERATORS ARE NEEDED IS ON THE SWING SHI~T. THE SECOND OPERATOR 

ON THE MID. SHIFT COULD OPERATE THE CRUSHER AND SERVICE THE EQUIPMENT. THE SECOND 

OPERATOR ON THE DAY SHIFT COULD BE THE ASSAYER. SIX MEN/24 HRS. COULD PERFORM ALL 

THE MILLING OPERATION AND PRODUCE 3,2001 CU/OAY. THE DIRECT EXPENSES WOULD INCLUDE 4,8001 

I RON/DAY, 10,400# AC I D/DAY, ":~:E.LL AND SE~V I CE FOR A LOADER 16 HRS./OAY, SAME rOR CRUSHER 

DRIVE 8 HR./DAY, FUEL AND SERVICE FOR 10 KW POWER UNIT 24 HRS./DAY AND DEEP WELL 

PUMP MAINTENANCE. 

G. A. FREEMAN 
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Dear Sirl October 2171962 
We are looking for deposit of copper or otlber mineral which 
might' be processed with our portable leaching unit. The uirl.t 
is well manufactured., coq:>lete with precipitaticn tanks and 
pumps. :All-portable;. may be transported to s ite with light . 
~ck, to leach S-lQ ton of ore daily' depenCiing on rapidity of 
leaching cycle, to eliminate costly fJhipping of oxe D 

to distant 
mills • Unit nay be used as pilot plant to prove leas 1bili ty 
of scale-up fo'r larger operation or as commercial 1 or 2 man 
operation for low grade or small isolated deposits not other
wise economical to develop. If you mow of oxidized copper 
deposits or tailings dumps; beryl, silver in sandstone, etc. 
that may be adaptable to this operation I would like to hear 
from you and will write you details and send picture. We may 
consider aqy t.YPe ore that is hydrometallurgically processed 
at con,!,entional mill. We are re ,ady to move at once. S:Ulcere~, 

Merle I.Zweifel 
Box 117, Encino, New Mexico 



MERLE t ZVVEIFEL 
MINERAL SURVEYS 

...--- . 
.... "", 

Mining Claim location & Assessment WorK] 

8. 041 .BOX 117; ENCINO, NEV\t ritEXfC_CJ. 
IElEPHONE B45·~M 

TI:'IISSIDEOFCARD IS FORADDRE S 

Mr. J. D. Mason" Pres." 
Julia.n Nickel Mines" Inc ~.-
201 Ea.st 4th St., 
Casa Grande" Arizona 
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