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Nr, Homer C. Mills - | 38

c/o Searchlight Consolidated Mining & Milling Co.
Searchlight, Nevada,

Dear Mr, Mills:

" T herewith submit the findings of my metallurgical

research on ores from your Searchlight, Nevadﬁ properties,
These ores, represented by you to be typical of the

material to be beneficiated, were subtmitted for my investi-
gation, They oomprinod first, a sample from the Eastern part
of the Quarteite property showing goud ailver values togetheg
with profitable percentages of copper and lead in an oxddised
form and a minor value in gold,.A head sample from this miney-
alized zone gave the following assays: /

Gold Siiver Combined Valus % 2
Ounges _ Value  Ounces Value GOold-Silver Copper Lead

0.04 - §1.40 22,69 § 20.53 $ 2193 6.35 12,9

# Gold @ @ 35,00 per cunce
Silver @ 90.5¢ * "

A second sample of gold,silver and lead from the West
em‘area of the uartette and & sample of gold and silver with
the gold predaminating in assoclatdon with negligible smounts of
o'oyper and lead completed the series of samples stated to be yrep-
resentative of the ore bodies to be mined,
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The assays of the last two samples are as followss

Gold 81lver Combined Value

%

diia s

Sample  Ounces  Value _ Qunces  Value _Oold-Silver  Lead
Oxidiged

Gold~silver ‘ .

Lead ore 0,08  $6,0 16,8  $15.20  § 21.50

OOM ors 0019 6.6’ A'_ “3\’.4“ . 1-?’ 7.92

* (old @& § 35,00 per ounce
Silver @  90,5¢ * »

The metallurgy of the gold-silver semple was comparat-
ivol,y simple and consisted of fine grinding, ( necessitated by

the character of the matrix in the ore ) followed by cyanidation,

The cyanide consumption was not excessive nor the leaching oycle

- long and the rocovory was satisfactory, The amount of cyanide
" used was but 1.8 pounds per ton of ore trested and the dissol-

ution period was limited to 24 hours, These conditions gave &
gold recovery of 93,4 while that of the silver was somewhat
lower at 85,7%, ‘The other two ch&mt?r samples were more come
Plex because of the highly oxidized condition of the valusble
base minoula; The ;&goblem in the recovery of the metals in
the gold-silver-copper-lead ore was intensified by the necessity
of aamglung the copper and lead into saleable products with
& minimum of contamination of one base metal with the other, |

Various methods were amployed in an endeavor 40 Mo~
complish this objective, '

In accordance with your nuggoauoh that leaching be
utilised to dissolve and recover the copper, the ore was sub-

7.36
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Jected to leaching by percolation using & 2,58 commercial sule
phuric acid solution as a dissolving medium, The ore was
crushed to pass 28 méah and a 24 hour leaching cycle applied,
The copper, which was entirely in the form of malachite or Cop=
per carbonate responded almost completely to dissolution, leawe
1ng only & trace of copper in the tailings, This indicated
that, the copper occurred in the fracture planes of the rook
rather than being locked up in the matrix of the ore, It
should bo remenbered that the ors was crushed to pass only 28
mesh, The elimination of the copper by leaching leaves only |
the gold,silver and lead to bc aogrogaud md recoverad,

It should be pointod out, hmvor, that the ronm
- of the céppor by dissolution entails two rather costly items
in the installstion of equipment 4f electrolysis is used for
the deposition of the ooppo\' as & uéloabl‘ product, 'ther‘o\ :
are two alternatives possible for the recovery of the copper.
The first is by omu#oa;vm; which is standard practice, and
which yields an almost chemically pure elsctrolytic produst,
In order to aéoc_mpliah thise, @cid proof equipment must be used ',
and oiootrolrub ocells and motor generating apparatus m;ﬁluod.
Such equipnent 1s expensive but with cheap electris power, sush
as you have in the. mm.m ﬁcinity at Bouldes Dm and with
a ;:.CM of say 0,8 pound of sopper per ld.‘l.mbt hour, 4f lead |
anodes are used and pcrhap- 2,0 A grapl_ﬂ.u anodes are employed,
the elestrolysis would not be expensive, ‘
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A second method of daeposition, for the sopper, is
by precipitation on scrap iron as * (ement * copper and ship-
ment, of 4% as a high grade product to a copper smelter, Theor=
- etically 88,8 pounds of iron are required by weight to pre-
oipitate 100 pounds of copper fram sulphate solutions tut in
practice the sonsumption greatly exceeds the theoretical
amount because the polution can not be kept free from acid or
ferric salts and hecause the serap iron used is contaminated
more or iesa with impurities,  With care, the consumption of
iron in precipitating copper from sulphate solutions will aver-
age about 1,5 pounds per pound of copver nrecipitated, Howe
evr, under adverse omditions of free aoid; ferric salts and
impure scrap iron, the consumption of lron may ries %o 2 or
even 3 pounds per pound of gopper pﬁocipitttod. If it in ymr
decision bo incorporate sopper leaching in your ® Fiow Sheet *
7ou may be able to eollect sufficient sorep iron in the form of
tin cans st3, in nearby Las Vegas to sustaln your coppér oper=
ation, | | . | |
Returning to the raesidue from the copper leaching the
problem consists of the concentration of bhe lead and the re-
covery of the gold and silver,

The ccncentration of the lead was wndertaken by Tabling
the residue and by Plotation of the Middlings and Taild fron
Table concentration. The recovery by Tsbling ofnthe combined
concentrates and ndddlings wes gold 66,668, silver 28,61 and lead
74128, The Flotation of the Table Tails inoreased the gold
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recovery to 77.;69%. the silver to 94.66% and the lead to 80,i%.
It should be borne in mind that thess recoveries are based on
the removal of the copper first by leaching in mccordance with
your request,

The preliminary tests by Flutation alone and by
Table Concentration and Flotation show that the separation of the
lead and copper are not cdmplef.o and that too much of the values
is left in the talla, Howsver the tests seem to indicate that
further teating will demonstrate that s t;atiatactory separation &¢
the icad and copper can bs made to produce oonmerchny profitable
operations, At your request all further research was stopped and
therefore the upociﬂcatkm for a definite flow shest can not be
ineorporated in this report,

From the research that I have performed on your ori.
although not completed, X have mads certain deductions. If the
ore is leached first for the removal of the sopper & gsod loud';
silver concentrate can be made, I do not reccumend this procsdure
at this time because of the heavy capital expenditure, Saeondly;
X believe that even though the sopper is not removed by leaching
that a commersial saving can be effected hy gravity concentration
and flotation, My tests by thess methods while not eonclusive
are indicative that such & Flow Sheet is possihle, One test made

by Tabling after removal of the copper by leaching gave a concentrate

of 103,12 ounces of silver and 45% lead. I suggest further work by -
Tabling and Flotation and believe that such research will give &
favorable answer $o your metallurgiosl problem,

Yours very tm],y; .
Consulting Engineer
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SEARCHLIGHT RESEARCH
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MINING

-ORE. TESTING

o METALL RO A RS R
HARLEY A. SiLL
CONSULTING ENGINEER
s Anores
(ASSAYS MADE FOR HOMER C. MILLS, SEARCHLIGHT, NEVADA |
Date Description | Gold Silver ) 4 4
g Ounces Value Ounces Value lead Copper £inc
1/4/L7 Quartette 0.02 $0.70 — - - ' —
1/4/47T  Collins 0,02 0,70 1,0  $0.90 0690 1,75
' 1/4/47  Gordon Lease 0403 1,05 2,20 1,99 0e75  0e25
1/4/47  Gordon M 0,01 0,35 0,29 . 0.26 5025 -
1/L/L7 Quartz rock Trace None Q.69 0,62 0.5
3/5/)47 Reid shaft 0,01 0e35  Trace None |
 3/5/k7 . Gordon vein 0602 0470 1.40 1427
3/5/47  Gordon footwall 0,01 0435 0.L5 Olli1
3/11/L7  Hand sample Olli1 1l 35 0410 0¢36
- 5/12/47  Under Supt. House 0499 3L.65 1,23 1.12
6/u/L7 Hand sample 0,01 0435 1.00 0490 Trace
6/u/L7 Head sample mill test 0404 140 k2472 38,66 12,9 6e35
6/17/L7  No designation,marked 1 0,02 0.70 0699 0490 Lol
6/17/47 n " " 2 0,01 0635  0.,23 0,20  31.0
6/17/h7 " " 3 0,03 105 7.5 67 36 y
8/L4/L7 Iron ore 0,08 2.80 0485 0.77 -~ 1.0 |
8/L/b7 Copper stained 0615 5425 0,80 0,72 1ol |
a/h/hf White quarts 0425 Be75 0426 0023 1,0 i
8/8/u7  Selected are 240 BU00 160 L8
8/8/L7 11 ove 0408 2,80 0,50 0.8
9/18/h75> # 1 0,02 0,70 05  0.l1 ,
#2 078 23 L2 L9 “
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Date Description Gold Silver p %\
% : ancea Value Ounces Value Lead Copper

10/10/47 Gordon lease Quartette 035  $12,25 2.85  $2.58 hol
10/10/47 East end Quartette 0,02 0470 1,16 1,05 2,0

10/10/47 Bug group 0636 12,60 1.91 1.73 2,85
l/§0/h8 Henry Emory Cropping 0,01 0e35 0033 0030 1,00
/M8 " m 200, 002 0.0 M8 03 0.8 : 1

228 #1 001 0,35  Trace Nome  0.70 -
2/2/u8  #2 0402 0670 0432 0429 0475 J
2/2/u8 #3 o 0602 0,70 Oolil 0437 0685
2/2/k8  #h | 0402 0s70 0435  0.32 0,80
2/2/18 #5 0,01 0635 0e5k Oull 0470
2/2/48 #6 Gordon shaft 135! 06l1 3485 0466 0660 1.00
2/2/U8  #7 Reed shaft 165' 0,03 1605 0,53 0.0 1.0
2/17/48 Gordon Lease 0402 0,70 0,82 0.7 8,30 1.6
2/17/48 Cropping near Smith S'ft 0,02 0,70 0,76 0,69  6.50
2/17/U8 Porphyry " w  m 0,03 105  0.15 0,13 2480 |
2/17/u8 Smith shaft 0403 1.05 054  0.h9 5.00 ,
2/23/48 Hand specimen 0,03 1.05 0,80  0.72 1.35 1.18 |
2/27/18 Hand sample | 0602 0,70 0,60~ 0,54 1,00 2.55
3/1/48 Nellis shaft - Oelil 15.10 1.90 1.72 1.55

| 3/1/48 Gordon x cut | 0;02 0.70 0.80 0,72 1.10 1,0
3/9/48 Gordon shaft near house 0,04 1.0 1,23 1,11
3/9/48 Smith shaft fines 0604  1.40 1.54 1.39 1.25 N
3/9/48 Smith shaft West face 0,02 0s70 1476 159 150 I
3/9/u8 sSmith shaft East face  0.03 1.05 1435 1,22 1,05 ly
1/12/48 #1 | 002 00 0.5 086 128 069 ||

6/21/48 Placer 0,01 0,38 ° | i




6/29/1:8
7/14/18
 7/1h/48
9/30/L8
10/18/18
10/18/18
10/18/18
10/18/1,8

10/ 18/1;8 Quartette (Reid)

10/18/18
11/13/48
11/13/48
11/13/L8
11/13/48
11/13/18

No number

Acne

Quartette (red) 0,03

Annette claim Trace

Jasper

¥-G-D level 1

M~G-D- upper

M-G-D- lower

tn

n

#2
#3
#l
#5

(House)

11/22/48 Quartette-House 0.0k

vein 2nd level

2/26/49 Fines Brower clm 0,06

2/26/i9 EJE.Brewer clgm 0,06

2/26/49 Brewer claim Cu 0,10

2/26/i9 Brewer colored ore@,1l

2/26/k9 Searchlight Gore 040k

don lease

2/26/1i9 Large sack ore

2/26/149 Railroad pass
3/1/L8 Brewer # 1
3/1/49 Brewer # 2
3/1/49 Brewer # 3

3/1/49 Reid shaft 220!
level

-3 -
Gold Silver
-Ounces Value Ounces Value:
0.10 $ 3.50 Trace  None
010 3,50 0655  $0.50
1.65 0,83 0.75
None 1400 0490
2.91 10185 S0 Ll89
002h 8.0 1.40 1.27
| o.oh 14140 0;70 0463
0402 0,70 5400 14650
0;02 0470 ~ Trace None
0,08 2.80. _Trace None
0601 0435 147  1.33
0.09 3.15 0432 027
0,03 1,05 3.87  3.50
0.01 ‘0.35 0.17 0,15
0,03  1.05 0e28 0,25
1,40 0e25 0422
2,10  0.93 0,84
2,10 1.28 1.16
3.50 10,06 9410
385 232 2010
Lo 30k 2.7
0403 1,05 1430 1.8
0020 7400 1415 12,80
0405 175 3.80 kWA
0420 7400 0,67 0462
0oL - 3485 15,69  1he20
0,02 0,70 Ok 05

T

155
155
. 2460
0465
(0
0eLi0
0.60
Trace
0.30

© Oeli0
1.00
2,00
1.15
1.10
2,00

- 050
0.Li2
0429

5012
1.09

0uSh
0.55

% Copper

3.15
0697
3420

11,23
3,02
18,67
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2/28/50

‘Date Description Gold Silver y 4
Ounces Value Ounces Value Lead Copper
5/3/49 128t station 0417 $5.95 Trace  None
5/3/49 Muck pile 1st level 0,15 5,29 0:62 0,56
5/3/b9 X cut 1st level 0031 10,88 059 0.5
5/3/49 Shallow shaft 073 25,55 2,38 2,15
5/3/49 Blue v on highway 0.10 3¢50 1,00 0,90 0.8l
5/3/49 Back of drift 2nd level 0.02 0470 Trace  None |
5/3/49 325" level small drift L.03 141,05 193 1.7 |
5/3/49 Thompson property 0.56 19460 1.L8 1.3k ]
6/2/49 Hillery sample 0s25 8,75 0,76 0,69  33.20 |
6/21/Li9 Western mine 8¢ shaft 1,00 35400 1.80 1.63 ; J
6/21/k9  ® " dump E of sh 0,10 3450 Oolili” 0,40 |
6/21/k9 " gpen eut 100' 0,01 0.35 Trace  None |
west of shaft
6/21/1i9 Duplex Tunnel 0.10 3,50 38,12 34,50 56470 ‘
6/21/,49 So, Nevada HoW, vein 0.08 2.80 0037 0033 :}l] |
' 138t level i
6/21/49 So. Nevada F.W. vein 0,09 3415 0.82 Oe7l ji ‘
138t vein M |
7/27/49 Hand sample 0,02 0470 0454  Ouk9 0.2 iy
8/2/49 Boston oxidized ofe 0,11 3.85 ] 2‘
8/2/L49 Talc surface Boston 0,08 2,80 1l ]
8/2/k9 Copper shaft 012 Lie20 2,50 226 2060 ]lf
i
8/2/L9 So.Nevada stope 138! 0,15 5425 Trace  None |
: level : |
8/2/h9 138 level drift 0e25 8.75 0e55 0,50
8/2/L9 F.HT North of shaft 0,67 23,5 0s89 0,80 :
200! level _ !
8/2/L9 Drift 200t level 0.18 6435 Tracea  None i
8/2/u9 200! level C.JeHodgen 065 22,75 0e94 0489 |
8/2/L49 200" level C. J; Hodgen 0,35 12,25 Trace None {“
Southern Nevada Mine 0,03 1.05 Trace  None “
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pete Description OuncegOld Value OunczilverValue % lead % Co
3/7/49 Western ore 1.0 $36.L0 0464 $0.58
3/7/49 Western Tailings 0427 9.L5 0.06 0.05
3/7/49 Morning Star ore 002 0470 6450 5.85 1.68 OlL3
3/7/L9 M S Concentrates 145  50.75 Ll 13,00 7456 0495
3/1/k9 M S Tails 0427 9.5 0,73 0,66 0.48 Trace
# Gold e 3135.00 per ounce |

Silver @

90,5¢ n

B



