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A geochemical soll sampling prosram was undertaken durinc January

% and February, 1949 coverine part of our acreage on the Sguaw Pezl project
- in Central Arizona. I!M. H. Sauvola and D. J. Kubish conducted the surveyw.
!! A total of 719 samples were taken on 707 locations. The area samnlad
?ﬂ covers approximately 5200 feet in a north-south direction by 2400 feet
Lw in an east-west direction. WMote the Base Map for Ceochemical 3ampling.
_ Field Procedure:
The method of sampling consisted of takins two to three soil
- sanples near each location at a depth of one to three inches. =Zach sample
location was spotted on an aerial pnotooravh, as well as flagred and
B numbered in the field. The sample locations are aprroxdnately 100 feet
jw‘ apart on each line. The lines are parallel, east-west btrending and about
} 300 feet apart except for lines 15 and 17 which are about 200 feet aparc.
Analyses Methods:
- The samples were analyzed in Heno, sevacw oy Hocky Mountain
ZTeochemical Corporation for trace elements of covper, zinc and molybdenum.
B Copper and zinc analyses were determined by atomic absorption. That of
molybdenum was determined colorimetrically.
A mercury analysis was run on the first shipment of 105 samples.
. These covered lines 16, 17 and part of 18. The results f{rom these anal: =s
showed no significant trend and no further samples were tested for mercury.
?ﬂ “iote the Mercury Meochemical ZJontonr Map.
The copper analynses in parts mer nillion (nom) roaced from 15 to

1030 orm. Additional

200, Dontonr intervals s 1000 o
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250 opm and 500 opm contours are used to further define anomalous conditions.
i'ote the Coppver Geochemical Contour Fap.

The results from the zinc analyses ranted from 40 npm to 770 ppm.
Contours are based on 100 pom intervals starting with 100 opm. Wote the
Zinc feochemical Cont  'r Map.

The molybdenum énalyses ranged from less than one (-1) ppm to 155 porn.
Contour intervals are 20 ppm beginning witnh 20 ppm. A 10 ppm contour is also
used to define minor anomalies narticularly those adjacent and updip from the

1

Jerde rault. Note the molybdenur Zeochemical Jontour *ap.

Anzalvses lesults:

The contoured results of the coprer, zinc and molvbhdenum analvses
show an anomalous hich trend strikinc sporoximately ¥ 40° . The trend injicates
three areas of interest.

(1) ear the intersection of the ¥ LOC |
3 conper, zinc and molybdenurs hish occurs. This is within the eastern nine to
ten sample locations of lines 82, 9 and 10. The copper hish, thus far defined, peaks
at 1000 ppm. However, the possibility of significant copper content in this area,
resulting from the Verde Fault intersecting the trend, is worthy of further sampl-
ins and possible core exploration. Further sampling in this area would more fully
define the anomalous character and set its limits west of the fault.

(2) The copper hizh as defined by the 300C npm contour in the area
of DDH /1 and DDIT /% covers an area of apnroximately 1150 feet in a north-south
Airecibion by 1000 feet in ah east-west direction. Overlapping of the 3000 pom

copner contour and bhe 20 pom contour of ~olvbdenur: restrichs this as an area
i
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of orime interesi. DDH 1 was collared in the scuth-central vart of this

rony 2

anomaly. DDH YNos. 3, L and 5 were‘collared to the west of this area and
contained no significant thickness of copper enrichment. DDH #6 was located
with the aid of the above geochemical control and is located near the center
of the 3000 opm covper anomaly. DDH #1 carried 0.4884% copper to a depth of
250 feet. DDE 4 throush the first hundred feet of core showed an enriched
chalcoovrite and molybdenite content along fractures and to a lesser degree
disseminated within the host rock. This enrichment is similar to that found

in DDH 1. Fo deeper core was observed in DDH % and assay results are pending

e

Tf DDH /) contains a favorable copper content over =z siwni

above anomalous high area may be used as a ~sulde for future drillins.

!_l

(3) The 1000 ppm covper contour north from the anomalous area

surroundine DD #4 continues in an approximate © 40° o trend. lolybdenum
hichs are within this extension at the western edse of sampling locations of
lines 22 and 24 as well as Jocations & and @ of line 25. Further samplineg ©o

the west and north of the 1000 pom copoer limits snould determine the quality

and extent of this anomaly.

Conclusions and 2ecormendations:

m 4

The results of the 3quaw Peak zeochemical prosram have been very
: 5 [ vt . {
encouraginz. An anomalous copper - molybdenum hish around DDR +1 . d #6

o

has been defined and may provide a restricted area for fubure Arilling.
Two ar=as, one each 2t the extremities of the 7 40° [ trend, indicate
prosnective areas for further ~eochemical sarmpling.

in additic - twentv noil shmnles are rocoumendnd in bhe area of the

0

intersactian of Lhe [erde Tault and Bhe o 100

+
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lines 22 throuzir 25 is reconmended as well as two z2dditional lines to the

P

north from line 25. About 1450 sample

in this area are susges
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Future geochemical lines should be separated by not more than 200 feet.
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- INTER-OFFICE CORRESPONDENCE / SUBJECT: Squaw Peak Project No. MD 1064--.gRENO
To: Mr. Robert Forest ‘ . 5 ) ) o
From: H. A. Franco i ; g
PROGRESS REPORT No. 3 | |

’The‘follow1ng report covers detailed test work conducted on sample No. 1
- and additional test work conducted on sample No. 4 of the Squaw Peak ore,

SUMMARY '

-~ ' The results of the test work herein reported indicate the following:

a, The flotation procedure used to float ore No. 4 is equally
effective in floating ore No. 1.
- b. Both ore samples were too low in tungsten content to consider
them a by-product source ore for Scheelite.
c. It is possible to upgrade ore No. 4 to approximately 0.4 percent
- - Cu and 0,03 percent MoS2 by differential grinding; This means
rejecting 25 percent of the tonnage with a grade of 0.15% Cu
and 0.02 MoS2. This approach might be worth investigating.
d. Flotation appears to be the best-way to treat the ores and
we can expect 80 to 85 percent Cu and MoS2 recovery by usnng
this method of treatment.

- DISCUSSION
1. Chemical analyses of sample No. 1 was as follows:
- Percent PPM Expected

Cu 0.24 0.28
: MoS2 . 0.028 0.014
- - W 5

The MoS2 content was much higher than expected based on the calculated
composite core samples. This resulted in low MoS2 recovery for the

- flotation tests which were conducted before the analysis was made,
and no enough reagent was used to float the MoS2 in the ore.

2. The following flotation tests were conducted on ores Nos. 1 and 4:

a. Test No. 13FT8: Test No. 13FT8 was conducted in order to
investigate the amenability of ore No. 1 to the flotation
procedure used for test No, 6FT5 on ore No. 4. Results were as

follows: . _
o wt. Cu MoS?
- Product Description % % Distr. % Distr.
' Heads, Chem 0.24 0.028

Heads,Calec. 100.00 0.26 100,00 0.025 100.00

- 1l Cln. 2 Conc 0.65 25,50 63.36 1.068 27.83
2 Cln. 2 Tail 1.25 2.75 12,98 0.332 16.94

3 Cln. 1 Tail 5.84 0.24 5.34 0.049 11.69

- 4 Scav Conc 4.19 0.31 4.96 0.070 11.69
5 Ro Tail 88.07 0.04 13.36 0.009 31.85

1,2,3 Ro Conc T7.74 2. 76 81.38 0.181 56.46

-1 -
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as far as Cu grade and recovery are concerned. The MoS2 recovery
was low but this is due in all probability to low collector level,
even though it could also be incomplete liberation.

Test No. 14FT9: In an attempt to improve sulphide mineral recovery,

a test was conducted using Z-6 ( Potassium Amyl Xanthate) as collector.
The Z-6 by itself did not appear to give a satisfactory froth using
Dowfroth 250 as frother. To improve the float Z-200 was added to the
pulp to make it 2 ratio of two 2-6 to one 2-200. Results were as follows:

Wt. Cu MoS2
Product Description % % Distr. % Distr.
Heads, Chem 0.24 0.028
Heéads, Calc 100.00 0,26 100.00 0.023 100.00
1l Cln 2 Conc 0.78 21.00 62.84 1,068 35.78
2 Cin 2 Tail 0.33 5.90 7.28 0,759 10.78
3 Cln 1 Tail 2.21 0.75 6.50 0.113 10.78
4. Scav Conc 5.23 0,47 9.20 0.085 18.96
5 Ro Tail 91.45 0.04 14.18 0,006 23.70
1,2,3 Ro Conc. 3.32 6,02 T6.62 0.401 57.34

Examination of the products revealed that the cleaner 2 concentrate
was clean but high in pyrite.

Test No. 16FT1l: Test No. 16FT1l was also conducted on ore No. 1.
For the test the level of reagent was kept the sane, but the ratio
of Z-6 to Z-200 was one to one, in an attcmpt to increase Cu selectivity.
Also the level of Dowfroth 250 was kept the same., Results werz as follows:

Heads, Chem ' 0.24 , 0.028
Heads, Calc 100.00 0.26 100.00 0.027 100.00
1 Cln 2 Conc 0.75 21.50 62.16 1.184 33.46
2 Cln 2 Tail 0.38 5.25 7.72 0.734 10.53
3 Cln 1 Tail 3.31 0.41 5.41 0,070 8.65
4 Scav Conc 2.74 0,67 6.95 0.190 19.55
5 Ro Tail 92.82 0.05 17.76 0.008 27.81
1,2,3 Ro Conc 4,42 4.39 75.29 0,315 52.64

Results were comparable with those of test No. 16FT1l, and not as
satisfactory as those of test No. 13FT8.

Test No. 15FT10: Test No. 15FT10 was conducted on ore No. 4 and using
the same reagent combination as used for test No., 16FT1l. Result were
as follows:

Heads, Chem ' 0.31 0.021 .
Heads, Calc 100.00 0.36 100.00 0.021 100.00
1 Cln 2 Conc 1.19 18.50 60.44 1,043 59.62
2 Cln 2 Tail 0.69 4.55 8.52 0,337 11.06
3 Cln 1 Tail 3,28 0.47 4,12 0.035 0.96
4 Scav Conc 1.62 0.84 3.85 0.125 10.57
5 Ro Tail 93,22 0.09 23,08 0,004 17.79
1,2,3 Ro Conc 5.16 5.16 7%.08 0,289 T71.64

Even though the cleaner two concentrate was not as clean as for test
No. 16FT11, its pyrite content was much higher than for test No. 6FTS.

-2 -
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as 'collcctor, evo n combination wich—ZOO i
Also, the Dowfroth 250 quantity required with the Z2-6/2-200 combination
is higher than the quantity required wih 2-200 alone.

-In conclusion, it appears that the best combination tried to process

the Squaw Peak ore is the use of lime as pyrite depressant, and 2-200
as the copper-molybdenum collector for the bulk float; Diesel fuel
can be used to improve MoS2 recovery in the scavenger float and in
both floats Dowfroth 250 is an effective frother.H2S04 cekx be used

as pH modifier in the scavenger float.

Detsiled laboratory sheets for tests Nos. 6FT5 and 15FT10 Squaw Peak
ore No. 4; and tests Nos., 13FT8, 14FT9, and 16FT11 Bquaw Peak ore No. 1;
are attached to this report.

3. A grinding-classification test was conducted oh a sample of Squaw
Peakk Ore No. 4.

For this test the following points were taken into account:

a. The copper is present as chalcopyrite, Hardness 3%-4.

- b. The chalcopyrite shows completely liberated particles
starting at 48 mesh, and it is a brittle mineral.

e¢. Pyrite is present in small amounts. Even though the pyrite
is also brittle, it has a hardness of 6-6%.

d. The main impurities are: quartzite, hardness 7; the feldspars,
hardness 6-6%; and the micas, The micas are soft but usuglly
brakes in plates, with one dimension several times the other
from a sectional.point of view.

Assuming that the chalcopyrite will be reduced in size faster than
any other component of the same size fractlon, a sample of minus
10 mesh ore was ground to nomlnal 48 mesh in one pass, The results
vere as follows:

Cumulativc % Retained

Mesh wWt. Cu MoS?2

Tyler % % "Distr. 73 Distr.

+48 0.38 0.092 0.096 0.018 0.276

+65 2.66 0,086 0.627 0.025 2.679
+100 10.46 0.111 3.188 0.020 8. 365
+150 24.95 0.151 10.323 0.020 20.110
+270° 50.29 0.218 20.046 0.021 43,728
+325 54.60 0.234 34.952 0.022 47.918
-325 45.40 0.523 65.002 0.028 52,082

Heads 100.00 0.3%66 100.000 0.025 100.000
Cumulative % Passing

-48 99.62 0.367 99.904 0.025 99.724
-65 97.34 0.373 99.373 0.025 97.321

=100 89.54 0.395 96.812 0.025 91.632
-150 75.05 0.437 89.677 0.026 79.890
-200 60.63 0.481 79.814 0.027 66.450
=270 49.7L 0.514 69.954 0.028 56.272
-325 45.40 0.523 65.002 0.028 52.082

-3-



e e e e Y e T TP roroneT nding, we can
) upgrada the ore rrom 0. 36% Cu to as much as O. 52% Cu, im & product
e . containing 65% of the Cu in- the mined ore and 45% of the weight.

One advantage of this system is that we can pick the economical
grade of ore to be processed, and store the discard until such a
- time it becomes economical,

Going back to page 3, a hypothetical case would be'as follows:

— 2. Grinding of the run-of-mine ore to nominal 48 mesh, in open
circuit.

b, Classification of the ground ore on 150 mesh.

c. Storage of the plus 150 mesh in a site adjacent to the plant
from which it can be pumped back to the plant. Oxidation of the
sulphides should not be much of a problem because:

I. At that mesh size there are mostly middlings, and only

— part of the sulphide surface will be exposed.

: II, Regrinding of the ore will remove any oxide coating that
might form on the surface of the exposed sulphides.

- d. For our hypothetical case the material balance would be:

I. Ore reserves: 30,000,000 tons. 0.36% Cu, 0.025 MoS2.
II. Mining rate: 5, OOOTPD 300 days/year, 20 years.
— III. Plus 150 mesh to storage' 1, 250TPD of 0.15% Cu and 0.020% MoS2.

This represents 10% of the Cu” and 20% of the MoS2 in the run-
of mine ore.

IV. Minus 150 to the flotation plant: 3,750TPD of 0.437% Cu and

0.026% MoS2.This represents 90% of the Cu, 80% of the MoS2
and 75% of the tonnage of the run-of-mine ore.

V. I think that under this circunstances we can expect 85 to 90

— percent Cu and MoS2 recovery, and that the milling cost
will be reasonable enough to make it attractive at the
present prices,

o VI. The system will requlre much more metallurgical study and

very detailed mine planning. However, I feel that we have
the toolas to do both.

— Graph No. 1 illustrates the cumulative % passing figures,

C:::;76%§2>/7;h~ b:)

~ PHILLIPS PETROLEUM COMPANY
Minerals Division

C:::;;Kylcik/:ﬂn-;)

_ H.A., PFranco, P.E.
‘ Metallurgist
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Avon Refinery ’6‘63 é‘

June 5, 1969 2

INTER-OFFICE CORRESPONDENCE /SUBJECT} SQUAW PEAK PROJECT
METALLURGICAL PROGRESS REPORT
MONTH OF MAY 1969

R. T. Forest:

No further tests were run. The results of test 6-3 were recalculated
on thd basis of rerun assays from Union Assay Office. The calcula-
tion sheet is attached, The differences are quite pronounced. Mr.
Wanlass, -of the Union Assay Office, was at a loss to explain the
original error and very apologetic and appreciative of the opportunity
to rerun the samples., In a case like this, the error shows up
reasonably quickly in the metallurgical balance. However, the
incident does emphasize that all methods of analysis are subject

to error and that a relatively large number of cases or samples is
probably one of the best protections against wrong information.

The results still leave a lot to be desired in terms of recovery on

cleaning, but unless you advise otherwise, I won't do any more on this
until we get the better grade feed which you said we should expect.

The rougher recovery at 70% on copper is certainly poor but considering
the tailing of less than .1%, I don't think we can expect substantial
improvement, especially as about 20% of that is in oxide form.

I am attaching with the original a copy of the revised asSay certifi-
Cateo }

e

HSF :md H. S. Fowler

Attachments
To Forest: Revised Assay Certificate
Test Report on 6-3

cc: D. C., Arnold
C. N. Holmes
S. R. Havenstrite
K. J. Green

Attachment
Test Report on 6-3
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Dq‘f;.;

4-27-

Obrective:

D¢7{‘/h1/;rc opﬁ'mum bulke Mo-CCo recovesy éy /Q(:'Ao/n;n

Crind: 8% 8" Batl will

Media ;

Ghlls

. Imp. D:'a(ﬂ. ! 2 I/g_ .,',,@

Sample: Sstaw Pecke  Ala . < wi 200 "JA’JSDD ce Flot Mach.:Deuver D~ /_r
i Cperatorn *
Variable BM </ </ <2 | sF cte !l <L 2 %
Time, Mo 45" 3 3 3 3 jl
Sf Solicds sse | 33.5 - i
oM <3 2700 2/00 | 2Z/oo | 2/00 |s/300 /300 ;
Yl /0.9 /0.0 /0.0 | ro0.0 /0.0 | 10,0 | 0.8 1
Destnaten |CF| C/ | se | S ISEEF S —F j
Reagents: th. per Fom OF Tust Keed ~
Lime 3 _ . 0.2 0.5 :
< -Zo0 0.045| 0.025 ,' i
DE =250 0.0/2 o.0oo0b ‘0.006 o.00b
Dicset Fue/ o.03 ' - o
- !
. weight . Cee Ao Sz
- Producet Grams | . 2% % Vo Dl 4 | k| Dl T
Heqa/.s‘ Chern. - lo.3/. o.o2/
Headds  Cale. /00.000.37 |372.42 |/oo.00l0. 024 |2.3¢1 too 00 ]
£/2  Comc 0.77|R800\|215¢| 57¢))1.34 8 |/.037 |43 )
</ 2 7o,/ 0.361/p0.00| F.to| F.¢210.82/ 0317143 43 ]
</ /. Tall 4.30|0.¢9| 2.97| 7.94 |0.0¢0|0.258 | 409 3 L
Senw.  Come. 4.20|0.5¢12.99| 7.99|0./0¢ \Dudlg|z025 A
Lo Jers/ B797lo.07 | £.30|18. 74 |0.00 3|o.270) 4743 BT
i ]
Lo Come. 5:43185:/8 (2843|7517 |0.297 | 1.043 [€9.32 ]
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Jol & 57:4'4»4/ Peak ¥ flrizoma

= o,
Obrec Frve .D(/(/m/;»c pp/llﬁum Bl Cop-Mo 1L ovesy 1;,’7 /'«o/.ﬂ/.n&,.

Grinel: 5’&8"(5 8. )rﬂn.// .

Media ; ,54 Ve

Sa mp /e . ‘:7 A/ P(4 £ A -4 wit . Zoo0o {7 //500 ca | Flot Mac h.: .Dfl,\/"*" D-/ - T’"P’ Diam.: 2 //2—’)’ 4
i Cperatorn *
Variable EM </ =/ Cz2 sFE | ce <Lz !
T e, Min. yls 5~ 3 3 I | 1 Y /e R
/o Solidls 5562 33.52 : i ih
s ay 2/ 0 2/)00 Z/o0 | 2700 /300 /200 *gl
Yl (0.8 | roos | jo.ss | 10 3 .2 | /0.7 L. 7 |
Destnatwn Pl R, =72 2 =7 < = %CL = < = ] :
Reggents: /b, per Form O0F Test Feed a
Lime ¢ 3 M, 5 ' ‘
Z -6 4“0,040 : |
Z - 200 zja.as‘d %
DF- 250 ol ©0.022Z /wao.ooé /do,ozz /Wc/o.ooé T‘
Dicsre/ F?IC/ Zd0.0§0 '. W .
. /S SCa dcco.goo 1
| 1
i . :
j »We'é'hf' : Cee /Mo S 2. »
P Prodt'ac"' Grams | .% % loniks |D/sF] o4 [1hiks| Dish )
Lleadse Chewn. O, 3l 0.o2| 1
Heods Calc 1998. 31100.00] 0:36 [0.364|/p0.0d 7. 021 |0.0208]|/00.00 R
3 4’ </l 2 Care | 23.81 1.19]18.50 |o.220| b044]1.043 |0.0124| 57,62 f’y
S </ 2 T,/ 13. 8| 0.9 4.55 |0.031| 5.52)0.3270.0023| 1/ 04 ! ]
Sl e ! Ta/ C5.S ) 3281 0.47 lo.015| 4.12|0.035]0.0002] 0.9¢
57 Geav. Cmec | 22,4 1.62l0.84 |p.014] 3.95|0.125)0.0022}/0.57
W& K 7B/ |IB62.8[93.22|0.09 lo.084|23.080.004{0.0037(17.79 ]
Bo. Conc. 516|516 10.206{73.08|0.2890.0149| 71. 64 ]
\ |
[ Pevvarks Cone. N"}"ln:tt "'h“'.d’."‘f P4 clenrine paw ko Mo - Cu (.t
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Date:

Souaw Peak , Ar'zona

. ” ~ . . P ; H .
Dbrectiver Deformie 0[7/14)14/1-} Cl - Mo = 1 reciveies [d Flot. Crind: 8«8 Ball 171/ Media i Balls
Sample: SGuaw Peale Alo. / wi - 2000 ?//Coo ce |Ft mah.:Dewmwer D=/ . Trp. Diam. : 2 Yo =i,
Cpera tor *
Variable BM c/ F/ c2 S5~ <2/ CLZ2
Time, M 45 5 3 3 /72 | 172
°f Solids 55.6%| 33.5% . - -
e r MM | s 2/0 0 200 | 2700 2/00 /oo | /300
Y ed /0.8 lo.z | 1o.2 | 10.2 | 10.2 7.2 &7
_De_s?‘/nafm l% c/ V= B <el/ =2 S A~ < ‘ 7 <L /_‘;_.4 %
/?que.n ts - 7b. per Tor ofF F/o}{v/u;o /cro/l
Lime 3 o5 £
v —
2-200 0049 'Y pozs _ ~
. w ‘o /I w
DF- 250 < 0.0/2 o.00b o. 004
Diese! Frrel . labo.OIS'
w eig ht Cu Mo Sz
“Product Grams | .26 CZ> Umils| Distk, °/o Uwlz] Dist.
Herds , Chena. __lo.24 _0.028
Meede, Cale.  12,003.21/00.000.26 |n262100.600.0 25 00248} J00.00
‘4 <clnw. 2 Couc 13.0) 0.465125.50]0.16¢8] 63.341.06 8lo.00691 2783 !
(S ciw 2 Tail 20 1) 1.25] 2.75)0.034 12.98|0.332]p.0042] 16,94 )
{6__Clw | Tar) 1169 524] 0.24]0.014 5.340.049]p.0029]11. 69 - i
17_Scav, Cone. | 839| 4.19| 0.310.013 4.9¢5.070[0.0024|11.62 R}
8 Re Ta.l 1764.3188.07 o0.040.035]13. 3¢|0.00%n. 00793 1.85 j‘
Po Core . 1.74] 2.7¢ 10.214]21.38]0.181 |o. 01dd|56.46
quarks CL/ 30 J'C . Cnl/'/- . /Jl /'Qf F’bn/ : Q/ / A,' r"/ /7 Jiiepivwv e C"" SolcrA.VI b " C/ 2 z"w pM _:_
/e f(/, ¢ :v /y - i, 2 Caqe . v dty Io0e posy /-;, v/ Averd "'91 lv:‘/ q:-../ c/(npt."' ,17"/0/ ’6 C« - j’
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O brec Frve. _Dc/(mn.nc o/)/llmum Au/k Co= po reeave oy A? ,f/o}n//c;n

Cnnr/: (5,”)( d’”¢‘ E. M.'//'

Media: Balls

Sguaw Peak Ao/

2% Y N

Sample: Wk 20008//600«.:: N Flot Mach.: Desmer D=1 o« [T Pram.
[ Cperator *
Variable 8 M c/ Iy, cz2 | sEPNcry | cr2 |
Trme,  Mir. 45" g”| 4 3 2=/ | 1" 1 e
°L Solids |s5¢ 2| 33. 52 - -
- 5 2100 Z/00 2/00 | 2700. | /300 EETS
Vel /0.5 | o2 | Jo 2 7.7 |9.9-28 | fo. & 53
D cstinaton | </ Fr |77z sF | e —FF2 ~Z| < —
4 Reagen?s: th, per Fom ofF Test Feed ) 1
z,;,,e ‘4‘ 3 0.5 ' j
z—-6 "‘o.odo - PR B 0 ]
DrF-z50 2'35/248 'w‘lfﬁ. 0ok, v Z,. oob "?v('j‘i\’\:” Yoge:
Diese/ Fuel 'Y o015 L ]
2 -2oo0o i D.025 i 0.025 .
/[7es0 4 S 400D ~
weisht Lo Mo Sz Wl
- Product Grams | %% % Unls | Dist % Ui ts DrsF|
JHeeds Cliens. 0.24 "lo.028
Head: Coale  12003.6m0.00]0.2L l0.2611100.00l0.023 |5.0732]100.00
49 </ 2 Cnie. | 1557 0.78 |21, 00 0.164 | £2.64]1.068 In.0083| 35,78 ’
o </ 2 75/ 6.7)| 0.33| 5590 |0.019| 7.28l0.759 |p.0028] l0. 78
S/ <in 4 Ta | 44.3] 2.21] 0.5 0017 ¢.5000.113 lo.0025] 10. 78
S2 Scov. <o, [104.6[5.23[0.47 |0.024] G.20|0.085|0.0044] 18.9¢
$3  Ro. 7o,/ 11832.3|91.45| 0.04 lo.037|14.18|n. 027 |noossl 73 70
Ro. Conc, 2.321 .02 |0.200|76.62]|0. 40 1]0.0/33157. 34
RPevnacks 1) Gt & omp.  Zob; Port fadh puvitly G- cditid oo 2=l ouwe avol Vd 27200, Comd 3 ovrtwa
Flrmbed dwin. . 3 2) Crod 3 (‘Ul‘ln.!'.v-vﬂv"‘llI Y \2'.’,'4) Dot Fleat 2y, lovoere o ’,,// do 7% See ZJJ’//N H ),
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72;/" Ao. /é}"r// Sheel Mo _ / :
Brofec s MDIoGL,; Sgunwy [irk Arizoa
O b rec Frve. Qeleinnie pp/lmw.- Bult Ci-Mo ,eco oy L/ ,//0 [a7ns)

Crind: f"xo" Y Bt/ ani)/ Media; Bals

SQmP /e ; Sc;z.n‘,\/ A’-)k /\/g' / w,. : 20007//¢O.')1.'J F/of Mat/)..o _D(ll\/ﬁf -D"'/ " Tmp. pclﬁrﬂ..' Z I/Z,'I;) . B
I ‘ . C pera torn *
@) e’
Varrable em ball| Y= cz S ~ | <t <L 2,
"/——/mcl MMy 40—‘ ‘5_ 3 3 2
°h Solids S5¢6 | 23.52 " ’
o P At L5 2/00 2100 2/lc0
P, )o0.8 Jo. A g. 6 //. ©
Destnaton l% </ =/ - |€dl = | s~ < et e =
. ﬁcqgen 7‘_5 . /b per 7‘0)’7 0{ Tésf I‘:ea'd
[/.}ug 3 0.5
Z"é 3‘3.030
Z-Z200 'do,ozs'
_ 77
DF-250 ‘ ' o2 '_do.ozz Vo ooc
HeSO4 45¢ 900
D resef /:Tuz/ . Id(’.Q/S"
weig ht R (% Mo <z
Produet Grams | % ofs { Uiils|Dist VA D7 IR
IHends Chen, 0,24 0.028
l[feads | Salc . 2,002, 1| 100.c00.2¢ |p.259100.0c|0.027 |2.026¢|100.00 :
5F . 2 Cove /521 | o.75121.50 0001 | c2.1¢)).184 lo.0089] 234¢ , ‘ ~ "
b0 &/ 2 T/ 7. 61 0.38]. 5225 0.020) 7.12|0,724 0. 0028} 10.53
& e S TS ClL.3) 3311 0.41c.014] S.4llo.0710l0.0023] 2 651
32 Scav. Caae. §4.7] 2,14 0.¢7 |0,018] ¢.95|0.190|0.0052| 19. 55]
3 Ros 7./ [£5F.2192.82] 0.05 |0.04¢)17.76]0.008]p. 0074 27.81
Lo  Coic. 4.4414.39 |»h.195({75.29l0.215|0.0 14 | 52.0.4
Perrarks 1) Rearils adaid o fdes - vaf«'\*;- e H. '2) géld . F. added Ve Lewe + Zd pee v}t 10 Sl "
1°4 T | At - e ’ f :




INTER-OFFICE CORRESPONDENCE / SUBJECT: Squaw Peak Project No. MD 1064 - 9

To: Mr. Robert Forest
~From: H., A. France

PROGRESS REPORT No. 3

The following report covers detailed test work conducted on sample No. 1
and additional test work conducted on sample No., 4 of the Squaw Peak ore.

SUMMARY

Tha results of the test work herein reported indicate the following:

a, The flotation procedure used to float ore No. 4 is equally
effective in floating ore No. 1.

b. Both ore samples were too low in tungsten content to consider
them a by-product source ore for Scheelite.

c. It is possible to upgrade ore No. 4 to approximately 0.4 percent
Cu and 0.03 percent MoS2 by differential grinding; This means
rejecting 25 percent of the tonnage with a grade of 0.15% Cu
and 0.02 MoS2. This approach might be worth investigating.

d. Flotation appears to be the best way to treat the ores and
we can expect 80 to 85 percent Cu and MoS2 recovery by using
this method of treatment.

DISCUSSION
1. Chemical analyses of sample No. 1 was as follows:
o Percent PPM Expected

Cu 0.24 0.28
MoS2 0.028 0.014
W 5

The MoS2 content was much higher than expected based on the calculated
compogite core samples. This resulted in low MoS2 recovery for the

- flotation tests which were conducted before the analysis was made,
and no enough reagent was used to float the MoS2 in the ore.

2. The following flotation tests were conducted on ores Nos. 1 and 4:

a. Test No. 13FT8: Test No. 13FT8 was conducted in order to
investigate the amensability of ore No. 1 to the flotation
procedure used for test No. 6FT5 on ore No. 4. Results were as

follows:
wWt. Cu MoS2
Product Description % % Distr. % Distr.
Heads, Chem 0.24. 0.028

Heads,Calc. 100,00 0.26 100.00 0.025 100.00

1 Cln. 2 Conc 0.65 25,50 63.%6 1,068 27.83
2 ~ Cln. 2 Tail 1.25 2.75 12.98 0.33%32 16.94
3 Ciln. 1 Tail 5.84 0.24 5.34 0.049 11.69
4 Scav Conc 4.19 0.31 4.96 0.070 11.69
5 Ro Tail 88.07 0.04 13.36 0,009 31.85
1,2,3 Ro Conc 7.74 2.76 81.38 0.181 56.46

-1~
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as far as Cu grade a.nd rccovery arc concernod. Tho Mosz rocovcry
was low but this is due in 2ll probability to low collector level,
even though it could also be incomplete libcration.

Test No, i4FT9: In an attempt to improve sulphide mineral recovery,

a2 test was conducted using 2-6 ( Potassium Amyl Xanthate) as collector.
The Z-6 by itself did not appear to give a satisfactory froth using
Dowfroth 250 as frother., To improve the float Z-200 was added to the
pulp to make it a ratio of two Z-6 to one Z-200. Results were as follows:

Test No.

Wi, Mo32
Product Description % % % Distr.
Heads, Chem 0.24 0.028
Heads, Calc 100.00 0.26 ‘0.023 100.00
1 Cln 2 Conc 0.78 21.00 1.068 35,78
2 Cln 2 Tail 0.33 5.90 0.759 10.78
3 Cln 1 Tail 2.21 0.75 0.1153% 10.78
4 Scav Conc 5.2 0.47 0.085 18.96
5 Ro Tail 91.45 0.04 0.006 23.70
Ro Conc. 3.32 6,02 0.401 57.3%4

(S BRI o

Heads, Chem _
Heads, Calc 100.00

Cln 2 Conc 0.75
Cln 2 Tail 0.38
Cln 1 Tail %3.31
Scav Conc 2.74
Ro Tail 92.82
Ro Conc 4,42

Mo -

Heads, Chem
Heads, Calc 100.00

Cln 2 Conc 1.19
Cln 2 Tail 0.69
Cln 1 Tail 3,28
Scav Conc 1.62
Ro Tail 93, 22
Ro Conc 5.16

0.24
0.26

21.50

5.25
0.41
0.67
0.05

4.39

0.31
0.36

18.50

4.55
0.47
0.84
0.09

5.16

Even though the cleaner two concentrate was
16PT11,

0.028
0.027
1.184
0.73%4
0.070
0.190
0.008

0.315

0.021
0.021
1.043
0.337
0.035
0.125
0.004

0.289

Examination of the products revealed that the cleaner 2 concentrate
was clean but high in pyrite.

16FT1l: Test No. 16FT1l was also conducted on ore Ko.
For the test the level of reagent was kept the same, but the ratio

of Z-6 to Z-200 was one to one, in an attempt to increase Cu selectivity.
Almo the level of Dowfroth 250 was kept the same. Results were as follows

100.00

33.46
10- 53

8.65
19.55
27.81

52.64

Results were comparable with those of test No. 16FT1l, and not as
satisfactory as those of test No. 13FT8.

Test No, 15PT10: Test No. 15FT10 was conducted on ore No. 4 and using
The same reagent combination as used for test No., 16FT1l. Result were
as follows:

100.00

59.62

. 11.06

0.96
10.57
17.79

71.64

not as clean as for test
its pyrite content was much higher than for test No.

2 -
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used along with Z-6 as collector, even in combination with Z-200.

Also, the Dowfroth 250 quantity required with the Z-6/2-200 combination
is hlgher than the quantity required wzh Z-200 alonc.

In conclusion, it appears that the best combination tried to process
the Squaw Peak ore is the use of lime as pyrite depressant, and Z-200
&8s the copper—molybdenum collector for the bulk float; Diesel fuel
can be used to improve MoS2 recovery in the scavenger float and in
both floats Dowfroth 250 is an effective frother. HZSO4 calk be used

as pH modifier in the scavenger float.

Dctailed laboratory sheets for tests Nos. 6FT5 and 15FT10 Squaw Peak
ore No. 4; and tests Nos. 13FT8, 14FT9, and 16FT11 Bquaw Peak ore No, 1;
are attached to this report.

3. A grinding-classification test was conducted on a sample of Squaw
Peak Ore No. 4.

For this test the follow1ng points were taken 1nto account:

a. The copper is present as chalcopyrite, Hardness 3}-4.

b. The chalcopyrite shows completely liberated particles
starting at 48 mesh, and it is a brittle minersl.

e¢. Pyrite is present in small amounts. Even though the oyrite
is also brittle, it has a hardness of 6-6%.

d. The main impurities are: guartzite, hardness 7; the feldsnars,
hardness 6-6%; and the micas. The micas are soft bub usuElly
brakez in plates, with one dimension several times the other
from a sectional point of view.

Assuming that the chalcopyrite will be reduced in size faster than
any other component of the same size fraction, a sample of minus
10 mesh ore was ground to nominal 48 mesh in one pass. The results
were as follows:

Cunulative 4% Retained

Mesh We. Cu MoS?2
Tyler % 4 Distr. % Distr.
+48 0.38 0,092 0.096 0,018 0.276
+65 i 2.66 0.086 0.627 0.025 2,679
+100 - 10.46 0.111 %.188 0.020 8. 365
+150 24,95 0.151 10.325 0.020  20.110
- +200 39,37 0.187 20.186 0,016 33.550
+270 50.29 0.218 30.046 0.021 43.7728
+325 54.60 0.234 34.952 0.022 47.918
~325 45.40 0.523 65.002 0.028 52.082

Heads 100.00 '0.366 100.000 0.025 100.000
" Cumul ative % Passing '

-48 99.62 0.3%367 99.904 0.025 99.724
-65 97.34 0.373 99.373 0.025 97.321

-100 89.54 0.395 96.812 0.025 91.632
-150 75.05 0.437 89.677 0.026 79.890
-200 60.63 0,481 79.814 0.027 66.450
=270 49.71 0.514 69.954 0.028 56.272
=325 45.40 0.523 65.002 0,028 52.082

-3 -
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) Wha‘b thctcsttcll us is 'that by diffcrentia.l grinding, we can

upgrade the ore from 0.36% Cu to as much as 0.52% Cu, in a product

‘containing 65% of the Cu in the mined ore and 45% of the weight.

One adVantage of this system is that we can pick the economical
grade of ore to be processed, and store the discard until such a
time it becomes economical.

Going back to page 3, a hypothetical case would be as follows:

2, Grinding of the run-of-mine ore to nominal 48 mesh, in open
circuit.

b. Classification of the ground ore on 150 mesh.

¢. Storage of the plus 150 mesh in a site adjacent to the plant

from which it can be pumped back to the plant. Oxidation of the

sulphides should not be much of a problem because:
I, At that mesh size there are mostly middlings, and only
part of the sulphide surface will be exposed.

II, Regrinding of the ore will remove any oxide coating that -

might form on the surface of the exposed sulphides.
d. For our hypothetical case the material balance would be:

"I, Ore reserves: 30,000,000 tons. 0.36% Cu, 0.025 MoS2.
II. Mining rate: 5, OOOLPD, 300 days/year, 20 years.

ITI. Plus 150 mesh to storage: 1,250TPD of 0.15% Cu and 0.020% MoS2.
This represents 10% of the Cu” and 20% of the MoS2 in the run-

of mine ore.

IV. Minus 150 to tle flotation plant: 3,750TPD of 0.437% Cu and
0.026% MoS2.This represents 90% of the Cu, 80% of the MoS2
and 75% of the tonnage.of the run-of-mine ore.

V. I think that under this circunstances we can expect 85 to 90

percent Cu and MoS2 recovery, and that the milling cost
will be reasonable enough to make it attractive at the
present prices,

Vi. The system will requlre much more metallurgical study and
very detailed mine planning. ‘However, I feel that we have
the tools to do both.

Graph No. 1 illustrates the cumulative % passing figures.

PHILLIPS PETROLEUM COMPANY
Minerals Division

H.A. Franca, P.E.
Metallurgist '






