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A ~eocheP.'d,cal soil s(:1..J[l'91in'~ pro:::::r8Jll ·V!'3.S tm.ciertaken durin:~ Januar:T 

and Fehruary, 1969 coverin~ !)art of our acreage on the .souaw Peak project 

in Central Arizona. ~·L H. Sauvola and D. J. Kubish conducted the survey. 

A total of 719 smnples Here taken on 707 locations. The area sampled 

covers approximately 5200 feet in a north-soutb direction by 3600 feet 

in a.n east-I-lest direction. (\:ote the 3ase I'·fap for (].eochemical 3aTJ1,plin,s' 

Field 'procedure: 

The method of sarrmlinf!, consisted of takin~ t1tlO to three soil 

samples nea.r each location at 8. depth of one to tnree inches. ~2.C~l s3.p'ple 

numbered in the field. The s,~tmDle 10cations are ap:;:roJcin:?tel;-,t ~_'Jc) feet 

.'3.'.)art on each line. The lines a.re parallel, east-vrest t,rendin~ and about 

300 feet apart except for lines 16 and 17 'rrhicrl .::ire about 200 feet :'.tpar-c. 

The samples \\fere analyzed in [Leno) :'JE)'.-c..C,-" oy H.ock~r Hountain 

,:-;'eochemical Corporation for trace elements of copper, zinc and molytdentlJ!l. 

Copper and zinc analyses 'were cleterrr.ined by atomic absorption. That of 

molybdenum 'I'Tas determined colorimetrically. 

A mercury analysis 1.Jas run on the first shipment of 105 samples. 

These covered lines 16, 17 and part of 18. The results from these anal:." ',~s 

shov.red no significant trend J.nd no further samples ','Jere tested for mercury. 

'iotl~ the ~'·Iercury r:.eochemic::].J. ~~ontolJr r::.,1.p. 



250 ppm and 5()O 9"pm contours are used to further define anornalous conditions. 

I:ote the Copper Geochemical r::;O!ltour ~·::aD. 

The results from the zinc analyses ranr::ed fror:1 40 ~pm to 770 ppm. 

Contours are based on 100 ppJ.!.. intervals startin~ 1tIi th 100 ppm. Note the 

Zinc G-eochemical Cont.'·.".. ~fap .. 

The molybdenuJE anal~Tses ranged from less than one (-1) ppm to 155 ppm. 

Contour intervals are 20 ppm bep;inning with 20 ppm. It 10 ppr!. contour is also 

used to define winor anomalies p~trticul?rly those adjacent a.nd l.rpdip from the 

Verde :ault. Fote the molY'b~J enur: '-:'eochemica.l ::ontour i·T~p. 

The contollreri results :Jf ti18 copper, zinc ,'lnri molybj enur', analyses 

shOll' 2-n anorcalous hir(l trenr.. strikin~::l.DDrOyi r]1..at·~J.:t :-: 0 . .00 J. The trend irldiGp..tes 

three areas of interest. 

(1) ~·Tear the intersection of the :': L~()O trend anr; the 'Jerde F2,ult 

.!3. co-:;per, zinc and molybienLm hi?h occl~rs. This is 14ithin the eastern nine to 

ten SC3JTlple locations of lines 8, 9 and 10. The cODper hif~h, thus far defined, peaks 

at 1000 ppm. tIm'lever, the possibilit~T of si~nific2.nt copper content in this area, 

resulting from the Verde Fault intersectin.g the trend, is worthy of further sampl­

in;:::: and possible core exnloration. Further samplinr; in this area would more fully 

define the anomalous character and set its limits ':.rest of the .fault. 

(2) The copper high as defined by the jOOO 0pm contonr in the area 

of DDH /1 and DOF /fj covers 3n ·'lrea of ap'0ro:dmately 1.1S0 ftJr;t in ;-~ n.orth-south 

r~ i rec j.,j on b'{ l()UO feet in n.'rl east-l.-res:' ,...; irection. ;~ver l:J.npirv,: of t!V~ 1000 porn 
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of pri!ile interest. DDH /1 1;ITaS collared in the south-central nart of this 

DDH ~-Ios. 3, hand 5 \·:ere collared to the I,rest of this area and 

contained no significant thickness of copper enricbBent. DDH'}6 1-Jas located 

l,'!ith the aid of the above o;eochemical control and is located near the center 

of the 3000 ppm copper anomaly. DDH :fl carried o. 488;:.~ copper to a depth of 

250 feet. DDEl?6 throuc;h the first hundred feet of core 8hm·!ed an en:."iched 

chalcop:yrite and molybdenite content along fractures ~nci to a. lesser de~ree 

disseminated. 1vithin the host rock. r:2his enrichr1ent is similar to that found 

. DT\'~ "1 . 1 1 d' TlDTT 'LI" It .. In "0.H. ,7. ["0 oeeper core (.-las ooserve . lYl :...; ~1 i-Q ano9.ssa=r resu vS are pendln~. 

If DDE /(1 contains 2. favorable copper content over ~ si?ni£'ic.:::.nt interv3.l, the 

3.hove anoITl2.10us hin.:h area r.n.ay be used 3.S a a,uide for future d rillin~ . 

('"' ) \) The 1000 ppD conper contour nortl: from the e.norralou8 area 

sUI':'o1.mcl.inc:; DDE ./6 continues in 3-n q;),lJI'oYir:'!dte t, i+Oo A trend. ;·:olybd.enuI!1 

hin;hs are T·!ithin this extension at trle ~'Testern ed''';8 of s.3Y.1.plin:;: 10c2..tions of 

lin.es 22 and 24 as 1:\[ell as loca.tions ,~ and 9 of lin8 25. ?urt;1er s2JTlplin('" to 

the '.,!est and north of the 1000 ppm copner limits sn0111d detern~ine the qua.lity 

3.nri extent of this anomaly. 

Conc lusions and ~ecornmenda tions: 

The remJ.lts of the SqU8.\-J Peak ,:seocheJ'1ical pro?.:r.::l.m have been very 

encollra~in~. i\.Jl anoIT1-'110us copper - molybdenum hir:h around DDH ,/1 . d :'16 

hrts been defined :'1nd may provide a restricted 3.rea for f.uture r].rillin~. 

1'1.'ro ar~a.s, one e2.ch :l.t the e:·::tr<:;mi ties of the:~ hOo ! trend, ir:d.ic1.te 

nros:n~cti ire ~re3.S for further-r,eoche:nical saF,plin~. 



lines 22 throu?l' 25 is recoTrJ'1.ended as well as tHO .e.ddition2.1 lines to the 

north fron line 25. :~bout 160 s.:;S:'1.ple locations in tnis ars~. are sll.~c:ested .. 

Future c.seocher:ica.l lines should be separated by not !EOre th2.n 200 feet. 
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OCT l-i 1971 
INTER-OFFICE CORRESPONDENCE / SUBJECT: Squaw Peak Proj ect No. ?rID 1064 ~E:NO 

To: Mr. Robert Forest ~ 
From: H. A. Franco ~ 

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. 
SIDtl!r1ARY 

The results pf 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 are 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 approxfmately 0.4 percent 
Cu and 0.03 percent MoS2 by differential gr.hnding; 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 treatme~t. 

DISCUSSION 

1. Chemical analyses of sample No. 1 was as follows: 

eu 
MoS2:', 
W 

Percent ~ Expected 
0.24 0.28 
0.028 0.014 

5 
The MoS2 content was much higher than expected based on the calculated 
composite core samples. This resulted in low MoS2 recove~-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 

lnvestigate the amenability of ore No. 1 to the flotation 
procedure used for test No. 6FT5 on ore No.4. Results were as 
follows: 

Product 

l 2) 
3 
4 
5 

1,2,3 

Descri:Qtion 
Heads, Chern 
Heads, Calc. 
CIn. 2 Cone 
CIn. 2 Tail 
Cln. 1 Tail 
Seav Cone 
Ho Tail 
Ho Cone 

wt. 
~ ~ 

0.24 
100.00 0.26 

0.65 25.50 
1.25 2.75 
5.84 0.24 
4.19 0.31 

88.07 0.04 
7.74 2.76 

- I -

Cu MoS2 
Distr. ~ Distr. 

0.028 
100.00 0.025 100.00 

63.36 1.068 27.83 
12.98 0 •. 332 16.94 

5.34 0.049 11.69 
4.96 0.070 11.69 

13.36 0.009 31.85 
81.38 0.181 56.46 
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as far as Cu grade and recover.y are concerned. The MoS2 recover,y 
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 w~s added to the 
pulp to make it a ratio of two Z-6 to one Z-200. Results were as tollows: 

Product 

1 
2 
3 
4. 
5 

1,2,3 

Descrintion 
Heads, Chem 
Heads, Calc 
CIn 2 Cone 
Cln 2 Tail 
eln 1 Tail 
Scav Cone 
Ho Tail 

Ro Cone. 

Wt. 
~ ~ 

0.24 
100.00 0.26 

0.78 21.00 
0.33 5.90 
2.21 0.75 
5.23 0.47 

91.45 0.04 

3.32 6.02 

eu MoS2 
Distr. ~ Distr. 

0.028 
100.00 0.023 100.00 

62.84 1.068 35.78 
7.28 0.759 10.78 
6.50 0.113 10.78 
9.20 0.085 18.96 

14.18 0.006 23.70 
76.62 0.401 57.34 

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

Te'st No. 16FTll: Test No. 16FTll was al-so conducted on ore No.1. 
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 eu selectivity. 
Also the level of Dowfroth 250 was kept the same. Results were as follows: 

Heads, Chern 0.24 0.028 
Hea.ds, Calc 100 .. .00· 0.26 100.-00 0.027 100.00 

1 eln 2 Cone 0.75 21.50 62.16 1.184 33.46 
2 CIn 2 Tail 0.38 5.25 7.72 0.734 10.53 
3 eln 1 Tail 3.31 0.41 5.41 0.070 8.65 

.4 Scav Cone 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 Cone 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. 13FTB. 

Test No. l5FT10: Test No. -15FTIO w~s conducted on are No. 4 and using 
the same reagent combination as used for test No. 16FTl1. Result wer.,!! 
as follows: 

Heads, Chern 
Heads, Calc 

1 eln Z Cone 
2 eln 2 Tail 
3 CInl Tail 
4 . Sca.v Cone 
5 Ro Tail 

1,2,3 Ho Cone 

0.31 
100.00 0.36 

1.19 18.50 
0.69 4.55 
3.28 0.47 
1.62 0.84 

93.22 0.09 
5.16 5.16 

0.021 
100.00 0.021 100.00 

60.44 1.043 59.62 
8.52 0.337 11.06 
4.12 0.035 0.96 
3.85 0.125 10.57 

23.08 0.004 17.79 
73.08 0.289 71.64 

Even though the cleaner two concentrate was not as clean as for test 
No. 16FT11, its pyrite content was much higher than Ior test No. 6FT5. 

- 2 -
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u5ed along w~th Z-6 a~ co12ector, even in combination with Z-200. 
Al~o. the Dowfroth 250 quantity required with the Z-6/Z-200 combination 
is higher· than the qu~t~ty required w1h Z-200 alone. . 

·In conclusion, it appears th~t the beet combination tried to procees 
the Squaw Peak ore i3 the use of lime as pyrite depre8s~t, ~d Z-200 
as the copper-molybdenum collector for the bulk float; Die2el fuel 
can be ueed to improve MoS2 recovery in the scavenger float ~d in 
both floats Dowfroth ·250 is an effective frother.H2S04 c~ be ueed 
ae pH modifier in the scavenger float. 

Detailed laboratory sheets for teets Noe. 6FT5 and l5FTlO Squaw Peak 
ore No.4; and tests Nos. l3FT8, l4FT9, and 16FTll Squaw Peak ore No.1; 
are attached to this report. 

3. A grinding~claseification' ·test was conducted on a eample of Squaw 
Peak Ore No.4. 
For this test the following points were taken into account: 

a. The copper is present as chalcopyrite, Hardness 3t-4 • 
. b. The chalcopyrite shows completely liberated particlea 

starting at 48 mesh, and it is a brittle mineral. 
c. Pyrite is present in small amounts. Even though the' pyrite 

is also brittle, it has a hardnes8 of 6-6+. 
d. The main impurities are: quartzite, hardness 7; the feldspare, 

hardness 6-6+; and the micas. The micas are soft but u8ually 
brake~ in plates, with one dimension several times the other 
from a sectional. point of view. 

Assuming that the chalqopyrite will be reduced in size taster 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: " 

Cumulative ~ Retained 
Mesh wt. Cu MoS2 
TIler ~ ~ . Distr. ~ Distr . 

+48 0.38 0.092 0.096 0.018 0.276 
+65 2.66 0.086 0.627 0.0'25 2.679 

+100 10.46 0.111 3.188 0.020 8.365 
+150 24.95 0.151 10.323 0.020 20.110 
+200 39.37 0.187 20.186 0.016 33.550 
+270' 50.29 0.218 30.046 0.021 43~728 
+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 0.366 100.000 0.025 100.000 

Cumul~tive ~ P~ssing 

-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 7S.Q5 0.437 89.677 0.OZ6 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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upgrade the ore rrom 0.36% eu ,to Qe much Q8 0.52.% eu, in a product 
containing 65% o£ the eu in ,the mined ore and 45% o~ the weight. 

One advantage of this system is that we can pick the economical 
grade o~ ore to be processed, and ~tore the diecard until such a 
time it becomes economical. 

Going back to page 3, a hypothetical case would be as follow5: 

a. Grinding of the run-of-mine ore to nominal 48 mesn, 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 ot the 
eulphides 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 are 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 ltloS2. 

II. Mining rate: 5,OOOTPD, 300 days/year, 20 years. , 
III. PluB 150 mesh to storage: 1, 250TPD of 0.15% eu 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 t~ flotation plant: 3,750TPD of 0.437% Cu :md 
0.026% MoS2.This represents 90% ot 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 re~sonable enough to make it attractive at the 
present prices. -,. 

VI. The eyetem will require much more metallurgical study and 
very detailed mine plQnning. ·However, I feel that we have 
the tools to do both. 

Graph No.1 illustrates the cumulat'ive % passing figures. 

.,. 

PHILLIPS PETROLEUM COMPANY 
Minerals Division 

c:::?+~~ 
H.A. Franco, P.E~ 
Metallurgist 



Avon Refinery 
June 5, 1969 
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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 th~ basis of rerun assays from Union Assay Office. The calcula­
tion sheet is attached o The differences are quite pronounced. Mr. 
Wanlass, ~f 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 or~ginal a copy'of the revised assay certifi­
cate. 

HSF:md 

Attachments 
To Forest: Revise~ Assay Certificate 

TeSj.'port on 6-3 

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

Attachment 
Test Report on 6-3 

" 

/i 
<------

H. S. Fowler 



, '- .• 'f-- - --1 1 -, -~ -==="( 4 
PI\J..LLIP';:' ~ETAuL£UHl LU. 1 A.vod LAB .. t . ( ,I?LOTATION TEST REPOR'll ' 

"\ / / /t> • / ~ _ (j) . 
lbjective I=) K ere~'t _~L~~;, r "'A..!:-~-E1 <3!_C"'-!lJ\,,-~'=:L~~3 Orro ' , __ 2.: Ii _ Tes!; _No. _ Ayol1 ___ _ 

. ___ .0- K e\Q\-~~_~oL~_~._5;j~\l..I_u.r-Lc...e_____ D_a te _____ Ilf-t::.,_J§""~; 
___ ._ ... ____ ... . ... _________ _ __ . ____ . ____________ . ____ ... ________ ._._ ........ __ ._. __ .. _ ... _. ___ Operator __ .. -_ .... llSf .. 

~.a:npJ.~_~-2L~~ ..... ? fu. ~ 1_~~ . ________ __________ _ - .~ 
, H,-O (L 

---" .... 

) PERA TION ~1C't- ~p "'" 

'ime - Nin. 
) Solids 

GI 
EH 

k( 
I~C) 

;=1 ~L 

l'b "0 I R ou 
1=""3 
$.::." v 

TEST CONDITIONS 

G7IFLl-IFS-: I
F 6 

JA k. _7i. ~~ CL"Z. C,~;o 

.; 

-----1-----. .._ .. ---__ .___ _ ___ ~~~_ -3f.,f~-~---~·Q--L.~~_.J---J.J-~ l--<?-.L-J.-J± 3 
I .-~-

lH tGi 11-'1 7- . -----J-----}--r= ;---- -.-t-'--· ~--;.- - .... --- -~-!. .• £:~ _lQ...'-t. __ CJ...'i _.ll j7.1{.7'.~8':?-'llIo'7~ I )- t---]-I- --- -·1-'--
e~l?~~~ tire 2 Dt' r h ~" b __ Sd'F ----- ---- --)J~1- 10.'_ -- - - -__ . _~ ___ t---t---+---!--- ---.1 

lestina tion G? 16-: 'FltJAl r= S- I.!" 6 
'-----f---- ----~I---L-ilr---~ ~----~ ·1----~, 

E~~~_ I .. ---·--I----f----,f--~ -I---l 
~; 

~eagentsl Lb./Ton 

-.hr!~~_E-_~. 'f d 
-s D "- 4.g~!=J -I!=!---t tIl 0·3 ~==t-= I I I. j-F]' 
1; 0 ',,0 .;:. ~ y~ "L '-.-C - --_ .. ~.- ." 

·oe>3 
Z-200 
---------~---i---

,07.!.1 ____ .1 '.0 Itt- . 02g ~ +--_1. -- t l-t 
__ -_4 ___ .... 4------ t----

--------------i--- ~---·f---·- ~·-,·---f.----t-,--t---_i-·--_t----t i--t· t--

i .-... "1' , ___ --_J 
--.,-.----.---- -.. ~.--.~- '---i-'--'- I--·---i---I---+­,---- - - OF 
Mt=_._._~ ______ . . -.-" -.-... ,-. ',-t---t----t--1 t 1 t r-- I 1 1 

-~ Analysis V.N/Of'.( f4J.lc 1(% W. t.) (Analysis) Distribu.tion 
'EST PRODUCT ~ Wt. C~ f---{o ReR.v~ C .... (Mo C LA I Hn. Qt-._C~--,-__ etA. ,UD .C>-{,CIA 

__ C~_~_3. Co_~~_. __ 9' Slj 23·4$' 1·98 eye,,-, _.rL . .L~1_ /.07 .'_1:), _l..8~_~ ~ 1--

___ ,C~ .. ~?_ T~~~_. _ 0.],.5 .. ?:_?:b. ~~~~ . _______ __ Il[ _ ___ .~_. _ ].'.'. _D.J....4- ______ .. _______ . -_~LlJ _. _SLC} *-~ - •. 
___ C.t-t .~_z... TcJ . ____ J.~~.?' ?:7<f! __ . _Q:.11 . .... ____ .. _t3 __ ___ -____ .. ____ ~-7 ~ . __ .9_.-.3:1 __ .. _. ___ ._ . _.. 'T.'3.-2. ---

--~:~~(.-~ o~?r:f;- -1: t~ ~~Vc; 0: ~~1. --- LOu ----- -Z-~.·-~~ -'-~-J 2 ~- .. -. -----.- - - __ 8:"_/~~ ---- ~. 
---------. ".: -.~ -; \ -.... -- _ .. -- -.------.-. ---.--- --~ --_. ---- -- -... ---- , __ 1.9~ . ___ L . _._. __ ._ .c: 
~_. CiA. c cc- .' C:r.>.-:z{fJj _._tJ:~'l !!.:..~_~ _.~~.i~ _ .. ____ ?::1-.. _ .. _._. ___ ~~ __ ~~ _ ... . .. . L.~ _ ... J:,\ -. 

~
---. -., --- -._-_..... . --. -- ----- .. -. -.-.- -... --.-- f--.-- .--. ··-···r--·-~_.:-r_~_.(_~__ '1S.7~o.~I~.~C(3_ to 7.(.0 I.~J 1.70 _______ . __ ~~.j . ..!_43:8 _§~ 

CALC. H £ A b .IQQ_, (& .0-1]. (~t ,02 J I () ___ ~z.~ e--LIJ __________ ... ' _ _. ___ _ lOQ~ JQ_Q . .l _ ~ ____ . 

~~ :T~~~t:-' Cu",- -':~i -!1~~ -J:~i -_. -- ------ ~t~ i.~~ --- -.- .. -- --- --~~:~ :-};._--.. -- '- --."- - .--. . -- -. -_. - ------.. -- -- ~l----·-·t-.-
.28'S .0 'L4 1'- I -.;,:; Jrj;n.-, .:!"' .,~I" 

\emarks': FI ~1 '1 (.'-1"- ell' It.''',c, {r~!: f: .. ,'t(.(?y-~ C.DflJ:r_.:fk!I~~E_z.. .. Ec.:'..LUi!.:LJlLitJ,r,,- Mf_LC.f:1 rt~1 (0 tfl.gJj,_fl,--
) / r1 / r rl -c'· \ I --.. ___ --.F-LFCO.:J-.~,~u r" .JVV~ d{j"'f"h: rl iUV' di l(tl"UI-1 ,)("',~ B", k ' .. ' . 

c~ ...., 
,~-

~i ' 

--.i~~ 

/: I: .., 6,$ 

-



\ 
! 

~--c. -~_"_' 

i---I . I 

(:'-l 

-:-- 1 

( ) 

--'! 
I .. -( .,--( ~ 

NO. 3-40R-20 DIETZOEH GRAPH PAPER 
20 X 20 PER INCH 

a~/~/,·~-; LJI$h~·J,u"'OJ~, 

---.. --y.---,··-c t 
I:~DI:HE Dll:TZDtH ca. 

MAOI: IN U. L .... 

I 
(~') 

~ C4,. f6,Srl ;'y ..... 
~ ~ (f ~ ~ ~ ~ ~ . ~ ~ 

~ 

"". 

.) 
~I '(" ,~ 

%' MoSz. ·JI 
~ ~ (S' 

~ :: ~ 
\; ~r.t:~n:!t1m.~n~'lttmrwml~~mm:!ITI}.mrrrnlrnmt~~mrr~~mm~TIm~.!,mrr,mIT~m:.m~l~·~~:'H~~+'~ 

,~~.l~T~_ltt~': .. ~ .. '.~~ '. '. ·11' : ... :::'._ .....• ~:-.>:. ·.I~I= I.········· ··llll.I.· 
1"" ...... ~ !!~rh+i !.I"T1: • u.. .... , -!-t- , .. ,... _.~ ~_._~_"~ '"., . ;,- tt - ......: .. '. . .. , .. .-

~~~~~~~~~~~~~~~~ 
···~~t 

If-llH+H.H'l 
" H 

. If:" 

····-1 

171~ ~ 

Tl 

T 

.'(' .~.:v.j 

(:(. 
.L. 

Ef T 

~ .~ 

-:J.~ 
l:; 
~ ·m 

H·+ H +++-l~rr~· .... -... 

""t. 

t ;1, 

I,~ 
:1 



;.:...d ---'1- - -1 ~ ---,- q( =t --, ~ 

I I { ~ (. Jl J.. LflBoRtlToRy ~ '. 
...- -- - r ......... ..--", .... nOLEUM COMPANY DGte.~ 4 ·'27-:: 

""....,. _ .. , ...... - .. --
~ 

"""":" 

p/o f~c 1-.' MJ) /004: S?U4.~ P~Qk /1"/z,,na.. MINERALS DIVISION 

r He'dJa. : 
-

obJ~~f,,,e: Dc! I~ Off I;'e o plilt1wrt1 bl,/k Mu-Cl.-4. }'f!~Vtlly 4Y ~/r,/N'n C,,'ncl: 8 IX 8" ¢ B411 ?'Hi 1/ ' &II.I , -
Safl'1p/e .. ..5'7(..,4_ P~"'K A./ •• 4 I wI-: ;200 /)J #L-o/) ~ c:.. Flo! JY1~, h.: J)~It",e r j)-/ . r rYlp. P,·o"". : . ' 

2 1L - I~ 
-o i'~ 1'0 /",01"1-

, 

\./ or/ q hie .8M c/ FI C2 SF CL / ,cL 2 
-t 
; 
~ 

-r;""'~1 H/~" 46- S .3- 3 3 ~ -"'/0 Sol,'ds 33.S-S-S;.~ - " . -j 
~ 

t -RPM <:'.5- 2/00 2/00 2/00 2/00 /3 0 D I~oo 
, 
~ 

?II 10. <7 /0·0 10.0 /0.0 /0.0 ' 10.0 10·8 
-.; 

t -
-..!) .: S II n Q -I ~ IV, C/ ,c/o . c:~ ~ ~ LS----; -

C2 s.c- ·r 
R e' c:;; 9 e n t-.:s : lb. per tOM o~ ~.$I' ~e~c/ -

- -Lone 3 o·c o. !::>-
" -Z-Zoo 0.049 ' O.n2~' -

.D~ -25""D 0.0/2 0.006 ·o.oo~ o.oO~ 
.. -

D'.:'Jc! 1 he/ 0 .. 03 -

-
-
-
-' 

Wei!; .... t- ~ .MoS"L, -
" . Pr.:>cll-4c:.1- o(a t"Y1 S ,'Yo % il;,;1i' [)J~f C),/u LJH,'h J)J:1.)-

-
H~ad~ Ch,u'1. 0.3/, 0.021 I 
'1/t'~rI$" c~/~. /O().OO 0,37 37.42 ~.o24 i).tcO&''() 0 

-
/00.00 2.31..1 

eli?, C4.f'Y1 c 0.77 'Z8oo 2/5"(. 57?:./ 1/.3-1g 1/.01'8" 4-{9t, -
C/2 -r=,,-/ 0 . .36 10.00 J.(..o '1.l2 o.1'JI t)·317' -//3.43 -
C/ /, / ~/ / 4.30 eJ.t.,9 2.CCJ7 7·74 o.ot..o ,CJ·2S8 jIP·~3 -
5c,(lv'. C,,--W C • .d. (,0 (:J. S-~ 2.99 7.79 0./04 lJ..473 !2W.2~ i -
£0 / CT/') 5'1.97 0.07 ~.30 )t..14 0.003 0.1.70 ,/1).43 

: -I 

120 C V"l4C . 5:43 S,18' zl.13 75:17 (').1.97 1.t..13 1('.:9.31- -
I 

: -prJ VYJ Q r ks --



~ ~ ... -.- .. -~.-:~r-· f ~i -{ 
i I f ( '-/78oA p • oR~ I t -

I ." . 
'MI\I"1 M t: I A LL LJ KG I ~ 11 J... S~r 1 S~~ 

Sh~t:f No / m PHILLIPS PETROLEUM COMPANY 
Dc.fe? 

.. - ..... -

1. Pro [~C 1- .• MD IOe. 4 .- 5 {u';tw P"4'tK /Jli;:c" A.. 
MINERALS DIVISION ., 

f Mt'd,a. : 
., 

o bJ~c. f,,,c!: ]J~/t't"/I"i,(. P P till 1 'I III 8,,/~ Cf/·M~ J(' ( ('V" '/1 I • ., ,::;'ro J.~ I: : )(.. Ct'l·n~/ .. 8 ''x, all r;5 8, h11,"/1 g" lIs 3 
/' 

. 4 J wI-:: 2000 ;1-/1600 c<!. 
1: .-

Sample: 5 7 11A"""'/ p~., 1: /Jo Flo! Mt4' '1.: ])"-J,'-"'/ D - / 'fJI' r I'Ytp. p,'Q"", : 2. I"l- rn, . 

o pe,-n l"~rL • 
-;' 

c/ VQr/q hIe 8M F/ CZ 5F eL.I C,L2 1 
'I 

M/~" 4.5- ~- 3 .3 I~L I I/z.. /I/Z- -
-r/rnt!"', ~ 

.;,/0 So I,'ds ~.s-.c 2 33.5"9,. .. . . I 
RPM . t..S- ZIt> D 2/DO 2JO 0 210u /30u -/200 ~ 

t 
;»H 10.8 /0.$ /0.5 '/0.3 9.2- /0.7' fl,7 \ 

. "1 ; 
-.!) ~ s I, n Q 1';'01"7 LYr C/ Fl' . c':!----6 C2 SF ~ ~ I~ I 

Reqgenf...:s : Ih. per TOY') o~ /e..lf Peed -. 
LlIlI~ 31' :.3 ".J.!. _ - ~. 

C/. !;) 

Z-~ 
1</6C 

c>.o4o I 
2-200 1..1 ~. oS-t) I 

.PF- 2:;-0 Id 0.02"2: Iwd lei Iwel
O 

b ., "l ().OOb o 02'2. .00 

Dlc.re/ Ft~1! / 
zd _ 

o.o~O I, 
/-Jt:.J 0 L1- l41cc -

0.800 -l 

( -r. 

I Welsh t- Ck. Vlo 5 "1-
- -

I 
j 

.' . Prvdt.t.::. +- 6"Qrn5 . % 0/0 .t.I,,;b D;d-. 010 L111~ t-.!> D,·~r . ~ -'-/e,.. c-J ~ Cl-,e ... 1. o JI 0.021 

, H~pcl ~ C'"lc I CJ9 8.3 100.OC 0·36 o. 3c' 4 /00 ,or; ,r.o2...1 0.0208 /OO.()() 

J4- c 111. 2. C,.1 Ie 23.8 1.19 )8.~o 0.220 bo.44 ,.043 0.0124 S9J"i 
l! -

.5.5 CI;, Z -,-;., I 13.8 OJa9 4. S'S' 0.03/ f.SC 0.337 0.0023 II. c>' I 

S-~ C/~ / -;;,,;/ ("5".S 3.2S o.~7 0.015' 4;12 o.o3~ 0.0002 o.9~ -
S7 5"('"AV. C~·c 32.4 If be 0.84 0. 0 14 3.9~- 0./25" 0.0022 /0, S 7 

" Cf, Ro . /ql/ 18bZ.8 13.22 0 .. 09 0.084 23.08 0.004 0.00.37 17.79 

-I?o. COhC, b. I~ s-. I ~ O.2b6 73.08 o.2R~ 0.014-'1 7/.~4 

-., 

. pQ V\o1 Q (' k s C .n1 (' . ~ ~, 1/: eI,' .. r .... ,,;/ c I~,... '" '" <' f?"I""'" tv /V1.:>- Co. r, ~ J. -_"'" .. t, . v -
--=:::;aoo -



-------,.,. . ·1 f ',I i 
-- flooRtlloRy 

7<~r ........ , , ........ - r 1 I I .. .. •• .., , ...... _ - .. ~ ••• COM PAN Y 
DGt~·; SEP 1/.l 

-.,., .. ,........ . --
~ 1 MINER.ALS DIVISION 

. --
P/'o r~c r,· 5 CJtl4vV Pt!ak P,,/;ZOJ-1 a }/I.D - /o~4 

QbJ~c.f,vc!: J)e!,"I'" I~' c Oph,,,vJtl eu - Mo - ,# ~(.Jv' ,/~..r let ;:101. erlnc/,' 8/~(..q~ 841/ fr1,,// f M (',hn.: 8ql/.:s ~ ;J 
Sample; 5CjL4.,.vv P4!d/< No, / I wI:: 2000 C- /;(.00 c:.c: Flof f.1q£h.:j)~,.,v~r .J) - / III. r n"'jl. p,'a,." . .' 2 '/~' -/." .; 

-~--j ~" --I -I -- - - j -I -~ . I i" 1-· J 

Ope 1'0 l",orL 
, 

\/01"/4 hIe BM C/ F/ Cz sP CL. I C~2 -
1I/Y1~ M;~" 4=, S 3 .3 3 / //7.. III i. -.;)/0 So 1,'01.,5 s-s, (,?o 33.s9o .. .v 

; 
-.-;. 

RPM c.~ 2/00 2/00 L/OO 2/00 1400 /SOD \ 

?H /0.8 /o.l.. /0. z . /0.2 /0.2- 11.2. b'..7 ~ 

i 

1 
T~ ..!) ~ s I, n Q t /CV1 C/ F /' ' ~ SP ~ 

CIt- 4.·· .. 
~ 1 cz ~--~ .' 

Rc::qgel')f~ : lb. P~I Ton o~ ;::I,/~/~ ~(!,d 1 
i/n-7e .3 O.S / l ' 
2-200 

7.7 lei ; , -
0.049 ooz5' .' 

DF- ZSD' 
zolw 'we' I w<f -

0.012 D.OO(;, o. aD? 

O'c'';-'''/ rut!. / Idh .- -
0.01S' .-

-
-

.. - --

WCU5 hr Cu. fv1 0 5-z. 
-.. 

.' . P(".:>d~, +- 6(anlS ,D/o 0/" u t1~ L D;~r. 0/0 LJ'1:b ·i) • .1t. 
Hu? rl!. • C I.e ,~., , 0.24 D.028 

H~"rl!: . Cc. Ie. Ie 003.2 /00.00 D.2b I"J,Zt,Z /00.0{ 0.0?~ o.oZ48 /00.00 

!4 c./ '1. Z C.,..,.,c.. I~.o O.~5 25: So O.lbb ~ 3,3? ,.ob B 0.00(.'1 2.,7.83 
.. 

fS- C\Vl 2- T~,'I 2'~. I /. a!l- 2.75 0.03.-4 12.18 0.332 D, 004 Z Ib.94 
(t. C\v, I ~,'J 1/( ... 9 5.g~1 0.24 0.0/4 5".34 O.o4Cf o ,DO 2. 'j I f, b'1 

.. 

17 :;c~v. C 0l1 C. . /3 3.Cj ~.I'1 0.31 0.0 I~ 4.'tee, 0.010 0.002'1 1/. (.,q 

18 1< c> • ~,'J 17~4. 3 88.07 0.04 0.035 /3. 3~ 0.00("1 o. aol'1 31.85 

... 
12 0 ~c:, /.74 2.7 b 0.214- 81.38 0.18/ f).Dldo 5'bAt, 

.. - .' I ' 

pQ W'\ Q (" ks eLI 50 J# C • c.,.,.,.../, . /." ht .. f. I.~ { 
, CII h,' 1'.1/ h ",·,..11,,( C0..4. S" lu,.J..,·v, J.; · cl Z L,,-.....J ,,)oJ .-

J( I .. r +,·..., .. /y .... _._._ C I~. 2 C--, c . 1..Ii , 'vV • ./I, /'''l', •• /';J ¥v,.// '1",. ,I I t'~/':,/ g,,;t.. rlf'Oll(.- Po",..,.r" ,<> c. .. ~ ~: , , . . 
~ 



( i r I r r-i ~t'l~ ~t rAlI.LJKG/c..I}J- ,-rlBO",. Ok, "" 
PHILLIPS PETROLEUM COMPANY DGte: ill .... _. (=r r 

·1 P/oI~C 1-,- M D-/06 4,- 5'qu n w fo,,/:: , ,4~/' Z "Y1~ MINERALS DIVISION 

obJ<<.f,,,,,,~,, ])~ Ir",,,,~, c.. oplllJ1l1n., h6Jlk c,,- 140 I~t~'? LJ ~/ollJll';l) Cn"d: c:5' II >< g II ¢ B. H,-II' l Mt'.ha. : B",//J l, 
~ 

Sample; 5"7 "" """" 
p&! .. k No .1 I Wl:.- Zoot,) CJ / IGoo cc .' Flof MC4' h.: D~"'·Jt.r o - I' 'III' I r,.,..,p. }),'Q"", : 2 '/-z -I;, 'J 

-t 

Opero hart.. 
, 1 

L/ S F ";L) 
I l VOr/q6/e 8M FI C2 c)" I C1.. 2 

I/n-?~..L M/~', 4S- B /) 4 .3 2.'- / I '/z. I '/z. l 
.::0/0 So /;ds S!J-', ~ ~ 33. S~ ~ .~ :1 
RPM ~S- 2100 2100 2100 ZIOo. 1,3'00 13c:>~ J ~H jo.S- /0.2 /o.z 7'·7 7',9 -7.6 /0. C, 3·.3 I 

.J) t:' S fm Q 1'1'00'7 LVr C/ Fr' c~ C2- SF :3---r c~ ~ 
l 
I 

R<: qg en -f.:) : Ih. per ion o~' iPs! Feed --
L, ~')J e il} 3 -o. b-

Z-b iOCI! . , " , 

... ·:~::"'.t -;,' , -
o.t't:.o • \,'l1(. " 

DF-~CO z ..... d+1dp, I....,~.; , Iwo' .~~~~~?i~~, -
0·02 t9 oo't. O.ODb ." .7.:~~: " 

DJfJ"'~/ hit: / ,01 '.' ... :' 7f'",:. '. .. -
0.015 ~ .' f 

Z - zoo I~ lei 0.oz5 -
0.02S* '--;.t,.> 

IlL-SO 4 S"-< /. 
}l.,:": .... ' 

,DoD >:'~~~', 

':: . : . -~~~~ t:! -I 
'.' 

...... 
l ·1 

'. •.... 
Wel5 hr ~ /V1o 5 'Z 

", ',:!w" , -, ,"7 -P f"vd\.i Co +- O"4n1 S .~/o 0/0 /JIll /.1 D 1'.5 f. 'Yo I JI"1,'-b f)"~f. . -1-/C'-r d j C /:(".". ().? 4 0.02/3 -/·1 (' ('> ... /-; Cnlc, 2003.6 /00·00 f).1{' 0.'2 It, I /00.00 0.02'3 0.0232 100.00 

49 c::. 1i1. Z C /.J1., C. • I t~~ 7 0.78 21.00 0.1('4 (,?B4 /.0(;,8 f).ooI33 35"".78 
.. -

.5"0 C/~. 2 /Q/ 'j 6.7 0.33 5:90 o. co Cf 7.28 0.759 1).0025 10.7S -
S-/ c. Irr / Trul 44.3 2.21 o. -15 0,0 I, 6,.SO 0./13 0.0026 10.78 -I 

~2. S"c. I't v, c#"J,c .. 104.6 . s-. 23 0.47 0.024 q.20 0.085 0.co44 ,g. 'L'b -, 
S3 Ro. I~~'I. l,R 32.) '7/.4S'" o.n4 0.037 /4.18 n.o;)/ 1).005'£ 73.70 

......, 
---, 

Ro. C. 0 lo"\ C • ~.3'2. '.02. o.Zoo 7 ~.Co 2.. 0.40 I 0.0/33 57.34 ......, 

.' ......, 
i 

PQ~Q('ks J C·Co. :? -~ ,-- •. < .. ro-co l "Z.-1..o0 C~rl. 
-.oi;II 

C",~d. "2:.-' . (> .. ---' (-.1~ "" • .,..1- I., C •. co ..I. (. to/ 1,.1 

!= /.,,-,. H./ 4 ..... ,. .... ~ z ",.", .. I-irl 2~1) .' "I.:"'; FI..r .. -I ~ . - n"., L~'-Vu,~ H +0 7· r ~cc.. 

. I 1\ • .,-. <". 7 



---l 1 1 ~ --- - ,- -- -- ----'1 - 1 ~ -~f I I i 
SEt 16 i tMli'lIlS M,; r A LL LJ K ~ I c::: 1/ J.. '-HOOk N ,'oR r '. 

~ DGte; 
, ........ ~ F ... __ • 

' - _ .. " ...... .. ~- PHILLIPS PETROLEUM COMPANY -
P/of~C 1-,' M D lo{;4; 5 q U/hV ·r;~.k f.l1 i 1. ~.., "-

MINERALS DIVISION 

f Mc",ha. : 
-

o bJ~<' fiVe!: }c- /( ",,,;,~ t.~P/'II' "". B,d K c'1 .. /\1" It!' ~ l;t!,) i1 
/10 /,.,//t."l~) Cnnc/: 8' 11)'3 JI !Jail ",.,') J B"J/~ 

SaFnple ,- "5 C; C4<l,/V P"" Ie /\/0, / I wI.: zoo 0 Jilt,,:;>,:.: Flof /V1(j, I,.: j)'fl-lq- J:>-J ,.' r rY7p, /),'0(11, : 2. lIz.. -,;, . 

Opel"o ;-'0,..... 
, 

VQ;/qb/e. 8M CI pI C Z u) 5, ~(i.) CoLI CL Z i -
7/n7~ M,~" 4S- S- .3 3 2 t 

~/c, Sol,'ds Ss:~ -2 .33 .~-;2 .. ., . I -RPM . &'.5- 2/DO 2100 2/00 

?H - /0.8 /0·4- 8.,6 / /,0 
-, 

-.!) ~ s I, n Q l,..,on LVr C:/ Fl· ~' SF ~ ~ 5----F 
'-, 
I 

Rc: q 9 en f..:s : lb. per ic)J.? or:- Test Fet!*d -
L 1~11 c! .3 -

O.~ 

2-~ 3<c.. -
o,03D 

Z- ZoD 
,d -

0,025" 

Dr:-- 2Co ,d 0, ()1.2 lei Iw-+" .. -
0.022 (' ()o t. 

11,-504 4.S-~c. .'11 -
o 00 

D /~~ .. ~I fila / lei 
('I. () / ~ , 

-
-

.. 
-:-

WelS h"t- ~ Mo S 'Z-
-

) 

~"";rf..i'i.: 

-p,....\)d .... ,r Ol"a tY1 S ,4)/0 o/~ V,,;/;! V:JI ,./ 
/.> /~"/F !:~, ;/. -1/("t'I dJ C h~~n, 0.24 0.028 -I-leA~.J L Cqlc, 2 COZ. I /OtJ.OO O.2.-c, D. ZS'<t IOO.oc 0.027 '.02 bt. IOD,DO 

o C/;~. 2 C,.,~~ IS: / 0,7S 2-1.5'0 O.I~I '2./t /.184 0.006'1 .~3.4 C. 
.. -

{,o CIH 2 ;;,'/ 7, ~ o.3fi ,S:Z5" 0.020 7.12 0,73,1 O.oOi:P lo.S3 ' , -
:1 ely, I 0.,/ CoC,,3 3.31 0:4 I 0.014 S-.4/ 0.0-'0 0.0023 9" b~ -
~l SeA..., , c.. .... (' . 5"4.7' 2.74 (). (... 7 o 0 IF~ , C. .~S" 0.' CfO O.OC>! i: ICf. E'!:.- -
~3 120 ~I/ It sri 2- 92.i2 0.0 S' o.o4t 11,7b 0.008 0.(014- 27. flt -' -

- '-I?o C,,-1C. 4.44 4. 3~ 1').1 '15 -7 fi.2'1 0.;,S" !:"O 14 E'Z.~4 -
-

Pi2 t!:J q ("k s I 2 R~1\1 .. ~' t1" rill' ,,?-~<V . I~t. ''"6 f. H . 'Z') a I-J-J ~, r:-. ""Jrl(J I r L",,\c + 1. d \?,.-..( \;)', \ : to,c; n~ ~ . \ , -
-.., 



t 

r 
r 
r 
If' 

r 
r 
I r 
r 
I If 

r 
'Or 

r 

A b66bS.Fa, 1991 

INTER-OFFICE CORRESPONDENCE / SUBJECT: Squaw Peak Proj ect No. Z,lD 1064 - 9 
To: Mr. Robert Forest 
From: H. A. Fr~co 

PROGRESS REPORT No. 3 
. The tollowing report covers ·detailed test work conducted on Bamp1e No. 1 
and additional test work conducted on sample No. 4 of the Squaw Peak ore. 
SUMMARY 

Th~ reeul ta of the test work' herein reported indicate the following: 

a. The flotation procedure used to float ore No. 4 i5 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 ie pos5ible to upgrade ore No. 4 to approximately 0.4 percent 
eu and 0.03 percent MoS2 by differential grimding; This meane 
rejecting 25 percent of the tonnage with a grade of 0.15% eu 
and 0.02 MoS2. This approach might be worth investigating. 

d. Flotation appears to be the best w~ to treat the ores and 
we can expect 80 to 85 .percent eu and MoS2 recovery by uanng 
thie methodo! treatment. 

DISCUSSION 
1. Chemical analyees ot sample No. 1 was as follows: 

Cu 
MoS2 
W 

Percent 

0.24 
0.028 

~ Expected 

0.28 
0.014 

5 
The MoS2 content was much higher than expected based on the calculated 
composite core samples. This resulted in low MoS2 recove~'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. Teet No. l3FT8: Test No. l3FT8 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. Resulte were ae 
follows: 

Product 

~ 
2.1 
3 
4 
5 

1,2,3 

De3cri:Qtion 

Heads, Chern 
Heads., Calc. 
Cln. 2 Conc 
Cln. 2 Tail 
CIn. 1 Tail 
Seav Cone 
Ho Tail 
Ro Cone 

wt. 
~ ~ 

0.24. 
100.00 0.26 

0.b5 25.50 
1.25 2.75 
5.84 0.24 
4.19 0.31 

88.07 0.04 
7.74 2.76 

- 1 -

Cu MoS2 
Di str. ! Distr. 

0.028 
100.00 0.025 100.00 

63.36 1.068 27.83 
12~98 0.332 16.94 

5.34 0.049 11.69 
4.96 0.070 11.69 

13.36 0.009 31.85 
81.38 0.181 56.46 



aB ~ar a~ eu grade and recover,y are concerned. The MoS2 recover,y 
was low but this is due in all probability to low collector·leve2, 
even though it could Qleo be incomplete I1ber~t1on. 

Te~t 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 ~200·was Qdded to the 
pulp to· make it a ratio of two Z-6 to one Z-200. Reeulte were ae !ollow~: 

Wt. Cu MoS2 
Product 

1 
2 
3 
4. 
5 

1,2,3 

Descri12tion 
Heads, Chem 
Heade, Calc 
Cln 2 Cone 
Cln 2 Tail 
Cln 1 Tail 
Seav Cone 
Ho Tail 
Ro Cone. 

~ ~ 
0.24 

100.00 0.26 
0.78 21.00 
0.33 5.90 
2.21 0.75 
5.23 0.47 

91.45 0.04 

3.32 6.02 

Distr. 2f Distr. 

0.028 
100.00 ·,0.023 100.00 

62.84 1.068 35.78 
7.28 0.759 10.78 
6.50 0.113 10.78 
9.20 0.085 18.96 

14 •. 18 0.006 23.70 
76.62 0·.401 57.34 

Examination of the produetB revealed that the cleaner 2 concentrate 
wae clean but high in.pyrite. 

T~5t No. 16FTll: Test No. 16FTll was also conducted on ore No.1. 
For the te~t the level of reQ.g.ent was kept the s;une, but the ratio 
of Z-6 to Z-200 was one to one, in an attempt to increase Cu Be1eetivity. 
Aleo the level of Dowfroth 250 wa~ kept the same. Results were as ~ollow8 

1 
2 
3 
4 
5 

1, 2,3 

Heads, Chern 0.24 0.028 
Heads, Calc 100.00 0.26 100.00 0.027 
Cln 2 Cone 0~75 21.50 62.16 1.184 
Cln 2 Tail 0.38 5.25 7.72 0.734 
Cln 1 Tail 3.31 0.41 5.41 0.070 
Scav Cone 2.74 0.67 6.95 0.190 
Ro Tail 92.82 0.05 17.76 0.008 

Ro Cone 4.42 4.39 75.29 0.315 

100.00 
33.46 
10.53 

8.65 
19.55 
27.81 

52.64 

Reeulta were comparable with those of teet No. 16FT11, ~d not a~ 
satisfactory ae those of teat No. 13FT8. 

Test No, 15FTI0: Test No. 15FT10 wae conducted on ore No. 4 and ueing 
the same reagent combination a3 used for test No. 16FTll. Re5ult were 
a~ folloWB: 

Heads, Chern 
Heads, Calc 

1 Cln 2 Cone 
2 Cln 2 Ta.il 
:; Cln 1 Tail 
4 Scav Cone 
5 Ro T"ail 

1, 2, 3 Ro Cone 

0.31 
100.00 0.36 

1.19 18.50 
0.69 4.55 
3.28 0.47 
1.62 0.84 

93.22 0.09 
5.16 5.16 

0.021 
10O~00 0.021 100.00 

60.44 1.043 59.62 
8.52 0.337 11.06 
4.12 0.035 0.96 
3.85 0.125 10.57 

23.08 0.004 17.79 
73.08 0.289 71.64 

Even though the cleaner two concentrate wa5 not a3 clean as for te~t 
No. 16PTll, ite pyrite eont.ent was much higher than for test No. 6FT5. 

- 2 -
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used along with Z-6 as collector, even in combination with Z-200. 
Al80, the Dowfroth 250 quanti~ required .with the Z-6/Z-200 combination 
is hi'gher than the quantity required wm Z-200 alone. 

In conclusion, it appears that the be~t combination tried to process 
the Squaw Peak ore is the use of lime as pyrite depressant, and, Z-200 
as the copper-molybdenum collector for the bulk float; Diesel fue~ 
can be used to improve MoS2 recovery in the scavenger float and in 
both floats Dowfroth 250 is ~n effective frother.H2S04 cab be used 
as pH modifier in the scavenger float. 

Detailed laboratory sheets for tests Nos. 6FT5 and 15FTI0 Squaw Peak 
ore No.4; and tests Nos. 13FT8, 14FT9, and 16FTll 8quaw Peak ore No.1; 
are attached to this report. 

3. A grindi~g-c1assification test was conducted on a sample of Squaw 
Peak Ore-No.4. 
For this test the following points were taken into account: 

iI.. '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. 
c. Pyrite is present in small 'arno,unts. 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-t; and the micas. The micas are soft but usuru1y 
b'rruceJ in plates, with one dimension several times the other 
from a ,section~. p~int 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: 

Mesh 
!y1er 

+48 
+65 

+100 
+150 
+200 
+270 
+325 
-325 

Heads 

-48 
-65 

-100 
-150 
-200 
~'270 

-325 

Cumu1atlve ~ Retained 
wt. eu MoS2 
~ ~ Distr. ~ 
0.38 0.092 0.096 0.018 
2.66 0.086 0.627 0.025 

10.46 0.111 3.188 0.020 
24.95 0.151 10.323 0.020 
39.37 0.187 20.186 0.016 
50.29 0.218 30.046 0.021 
54.60 0.234 34.952 0.022 

45.40 0.523 65.002 0.028 
100.00 0.366 100.000 0.025 

Cumulative % Passing 

99.62 0.367 99.904 0.025 
97.34 0.373 99.373 0.025 
89.54 '0.395 96.812 0.025 
75.05 0.437 89.677 0.OZ6 
60.63 0.481 79.814 0.027 
49.71 0.514 69.954 0.028 
45.40 0.523 65.002 0.028 

- 3 -

Distr. 

0.276 
2.679 
8.365 

20.110 
33.550 
43.728 
'47.918 
52.082 

100.000 

99.724 
97. ,321 
91.632 
79.890 
66.450 
56. 272 
52.082 
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What the test tell us is that by di~~erential grinding, we C~ 
upgrade the ore from 0.36% eu to as much as 0.52% CU 7 in a product 
containing 65% of the eu in the mined ore and 45% of the weight. 

One advantage of this system is that we can pick the economical 
grade of are to be processed, and 5tore the discard until such a 
time it.becomes economical. 
Going back to page 3, a hypothetical case would be as follows: 

It. Grinding of the run-oi-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: 

'.1. Ore reserVes: 30,000,000 tons. 0.36% Cu, 0.025 MoS2. 
II. -Mining rate: 5,000TPD, 300 days/year, 20 years. 

III. Plus 150 mesh to storage: 1, 250TPD of 0.15% eu and 0.020% MoS2. 
This represents 10% of the eu and 20% of the MoS2 in the run­
of mine ore. 

IV. Minus 150 to tl:e flotation plant:';, 750TPD of 0.437% eu and 
0.026% MoS2.This represents 90% of the eu, 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 eu and MoS2 recovery, and. that the milling cost 
will be reasonable enough to make it attractive at the 
present prices. .. 

VI. The s.ystem will require 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 cumulat"ive % passing figures. 

PHILLIPS PETROLEll1 COMPANY 
Minerals Division 
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H.A. Franco, P.E. 
Metallurgist 




