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(ro amelyses were conducted to detormine the wacunt) while Semple 3 had
ttle or ncoe.

II. INVESTIGATION CBJECTIVES

In accordance with our exchanges of correspondence, the ob ectives of this
%) & 2 J
investigation were to consist of

1. Check testing the previous testing procedures as developed by the
University of London. A copy of their ore testing report was sub-
nitted to us.

2. Concertrating ouwr developmental work on Semple No. 1 regrding
effecting a more satisfactory separation of the copper and the
graphite.

Our primoery aim during the course of thesc tests was that of concentrating
on copper metallurgy. NNo attempts were made to produce wmsrketable grophite
concentrates.

II1 SIMMARY OF TEST RESULLS

Thirty-ceven tests have been conducted in this investipation, the complete
detoils of which may be found on the dota sheets appended to this report
The results obtained in these tests are discussed as follows

A. Lot No. 1636-1, Your Sample No. 1 {Grmphitic Ore)

The majordity of the test vorik conducted to date has been devoted to the
study of this sample, thirty tests being conducted

The University of London report stated thet the besi result they vere
sble to obtain in treating this type of cre was a copper concentrate
assaying 20.1% Cu at a recovery of 6’452 cf the copper. The flousheet

used to obtain ‘c‘nﬁ“ result involved bulk flotetion of the copper and

the ~rephite, this bulk concentrete then being subjected to copper de
pression uzins a l:zrge gquantity of socdiumn sulfide {13 pounds r con),
this being follore? with praphlze flotetics. In view of the relotively
poor results ootolred with this me dm._, and what we thought o be an
wmecessarily compicx flewcheet in reagent ceouts, ve did not
feel that further studies in this arronczd.  Our work

was directed, therefcore, ies involving graphlte
depressicn~--copper flote atica "olb red with copper
flotation. “he results : merized as follove:

valy

VELVE

obt

1. Various attermphis wvere made graphite and float the copper
using the S0p-storch preces depression. {Sze Test Nos.
21-2k, 26-29). This reagent ¢ ica was guite effectiwve for

that purpose; hovever, we were umable to obisin a high rerovery of

the copper, the test results being quite negative {rom thet point

of viev. There s the possibility thet we can obt 2 high bulk
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bulk concentrate
ion. This is one

sulfide vecove aiter graphitc depres
belng subjected to & selective iron-co
possibility which we desire to pursue lurtber

. The most favorable results obtalned to date were those utilizing
the flowsheet of graphite flotation followad with copper flotation.
3
A

H>
s

(See Test Nos. 1-20, 25, 30) .md_,cml,e Lo ¢ ecopper in the groph-
ite concentrate is in the remge of & 4o )';73, hile the copper concen
trate grade is indicated at about 20% copper with 81% recovery in
copen circult testing. The fiowsheet used omd results cobtained in
test Ho. 11 are sumarized as follows:

2) 1000 grams of sample were ground in & laoov*atory ball mill ot
507 solids, the screen amelysic of the ball mill discharge
be:.ng as follows:

Mesh +#48 +65 4100 +150 200 4+ 325
Wt % .9 5.2 13.8 18.9 1.7 15.h 33
b) A cerbon rougher concentrate was floated for eight minutes usicg
0.06 pound of MIBC (methyl jsoom:y.x. corbinol) per ton of ore at
the start of flotetion, and 6.C3 pound stape additions after
hree ond five minutes of flototion, ths pH being 6.7.

') The carbon rougher tailing was condlticned for ten minutes with
2.6 pounds of lime and 0.02 pound of MaCH, the pH teing 11.0.

—

A copper i o*u_bh.r concentrate was fleated for elght minutes using
0.1 pound Z-5 and 0.03 pourd MIAC at the start of flotation, stage
O 05 paund of 76 erd 0.62 pound MIBC after six T of

1zentrate




{clecmer

pereceant of

Limnted in the ca'won i‘ zr losses veu
to the lorger wei cnraon o1 T concentiate,
L6.5 ueipht percent assn;p’.ng VEeT 2T he coppar)

e=sults to date are somnwhat
Grdnds

flotacion
ofiun eyanide
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Iv.

C. Iot No. 1636-3, Your Sample Ho. 3 (Fels Cre)

Three tests have been conducted with this sample, and it was determined
that a major portion of the copper contained therein was flcateble with
frother only (82.5% of the cooper in & rougher concentrate assaying 23%
Cu). The testing had also showmn that the copper was not susceptible to
sodium cyanide (0.5 pound per ton) depression.

The milling of thiz ore by itself should present no metallurgical or flowe-
sheet complications because of the readily floating copper conteined
therein. It is understood, however, that these ores will be blended with
the praphitic ores for milling and, from the resulis presented thus far,
problems would be expected since it 1s indicated that the grephite must

ye floated prior to the copper. Frother is used tc flost the grophite
and one would expect The copper contaired In the fels ore to fleat with
the graphite

D. Lot No. 1636-2,3 Compesite

To test the effect of mixing the fels and graphitic cores, a l:1 camposite
oanp es 1636-2 and 1636-3 was prepered, the head assay being approx-
mately 2% copper. A 53 ‘gle test was conducted with this composite in

h sodium cyanide , pound per to ) was ground with the core, frother
) : 2d for graph ,lo’cs. sion and Z-6, with lime = ndl copper sulfate,
‘or copper flotatio The following resu.l.ts vere cobtained

Product Wt % % Cu Dist.

Carbon Rougher Concentrate 26.8 0.518 5.4

Copper Rougher Concentraie 12.1 15.20 88.8

Copper Rougher Tailing 6.1 0.198 5.8

Head {Calculated) 100.0 2.07 100.0
The above resulis ave guite simdlar to those presented for test Ho. 11,
Lot No. 1636«1 regerding geapnite flotation. It is indicated, therefore.
that the presence of tie grophite in the grindiog clrcult, with sodium
cyanide, cctually desctivodesz tho copper containsd in the fels ore, and
that composites of the fels cre with the o phitic ores should respond
50 the flovf shaat doveloped for the oivalght grophltic oraes. It wveunld
certainly be desireble, hovever, to i :. tl:: 430 ore types separataly

if this is ot =11

It was no the precelding

A
test was Turther testing
£ = - e P
should be conducted to determin desirabls to

test different vatios of fels to granhlti g 1t ghout the range of
canpositing which you anticipate 1

RECOMMERDATIONS

Based on the testing wileh hos been conducted to date, we believe that
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the following future studies should e pursued:

1.

3.

7.‘

Determine the possibility of floating the graphite at coarser grinds
and the effect of coarse grinds on copper losses in the graphite
concentrate.

Study the possibility of recovering cdditional copper from the
graphite coneentrate. These studies would lneclude either graphite
depression and copper flotation (using SOp and starch) or cowper
depress:;on and grophite flotetion (using sodium sulfide or Nokes
resoent ).

Atbempt to lmprove copper clezner copcentrate grades by utilizing
additional selectivity assisting reagents in the copper cleancys,
such as S02 or NaCi.

Study further the idea of bulk sulfidle flotation following grophite
flotation in attempts to improve bhoth copner concentrate grade and
recovery.

Attempt a bulk sulfide flotation in a circuit in which graphite de-
pression is accamplished with S02 and starch.

Study the possibility of separate flotation of the sand and slime
fractions after grinding.

Determine the effect of varying composites of the fels and grephitic
ores. If you have some information as to how these ores will be
campoeited, this would be of assistance concerning these studies.

We would estimate that $1,500 to $2,000 would be required to camplete the
above outlined studies, this to include both laboratory and assaying charges.
In the event that you wish to have us proceed with this work, or any of the
above phases, kindly provide us with your authorization. In the meantime, we
will hold in sbeyance further work on this project until we hear from you.

Sincerely yours,

THE GALIGHER COMPANY

Ealeal.

R. 0. Huech
Metallurgist

ROH/mc

cc:

Nybammars Bruk
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CGALGAL SALT LAKE CITY, UTAH 84110 — U.SA. AER-A7NY BY JX

TESTNO._ 26 NAME . Norpes Geologlske ;
Same as Test No. 21 except thiocarbanolide in BM.

PRODUST Waight ; Pomennt ASSAY DISTRIBUTION
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| Cu Cu | UESE

. | S i Bl o — 2

Cu Gl Conc- 1.0 1} 113.2% | [ 47.6

0 Cl Tail 2T
Cu. Ro Tail 93.3. _1.036 = ! g2l
Yead (Assay) j00.0f 1 1.843 N o | 1100.0
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o ! ! } ! === i I
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SOMARRS:
Carbon depression good.



< ot ER COMBANY OUR LOT NO_.2636-1

i ‘A, (P H o W -‘l 1D !: CALLT P. Q. BOX 207 — $45:.5L3 WEST 8115 SOUTH STRECT 1T PHOND L‘P\”: 8/19/65
“GALSAL" SALT LAKE CITY, LITAH 84110 — US.A AB7-0738 nY X

ST NO._ 2T ol WAME. Norpes Geolopdske r e
__Some o5 Test No. 26 except Minerec in BM in place of thiocarbanolide. T ——

»; ;:- ‘:Ntk. | vean| w0 ASSAY ~ B I ___ pistsisunon
= = % e e | =1 ==i=——F_ — '}_‘_‘_A, | __eon }
- st ————  — ] L | e = =
Cu €1 Conc. | __“slgS ===} 17 = = |} i ks.0 ]
Cu €l Tail | 2.9 Sie—— \
== 55.0

_1100.0 1

[
Cu Ro Toil - | es.x|  — 3.300] E S ==
Wead (Assoy) | 100.0 ] ! f

' !

- i _ | =S == =45 =
— { = * Calculated py diff@lz;ggxgg_iw____ |v,, o [ ‘,_“l N [ (|
— i ot B e I s =
= — - . - —— - ,_-:?_“‘“:’.'A‘ GHIP‘DITG——.'

LAS, FIR TON

Cond |[Cu Ro

iEnerac B |_0.08]
noge i k.5
Gaustic Dtarch |
i == ' 0.1
0.

s




u €1 Concs
Cu 0L Tni}
{u Re Tail

Acserinng
£ SB00Y i
- —
'
=
— — —

con
Caustie Starch
= e

O

3¢

_l e
|

THE GALIGHER COMP¥
%.58S WEUT UvH SOLTH STRLEY
VY. UTAH 841710 — Ly

ABLE P. 0. BOX 208 ~- 2
CGALSALY SALT LAKE C

fadac._._Norpes Geolopiske

st No. 27 except Z-6 in BM in place of Mincrec,

CUR LOT NO._1636-1
DATE.. .8f1of65
BY e L S

| ASSAY
| Cu

5y 10.85%
)

DISTRIBUTION

0.853
1.843

* Cald




e Rt " YRS OUR LOT NO.. 1636 =
¥ R COMPANY 8/19/65_.

. BOX 200 — BAY-5L5 WEST BT GOUTH GTRELT TELEPHOME
'SALT LAKE CITY. UTAH 84110 — US.A L8B-0731

ST 29 MMz Novees Geologisle .
__Some ag Test Woo 20 excent lime in the BM apd no S02. = = —=

- = Pk;;‘ ST ASSAY = — { = DISTR]EUNO;-X_" =3 e
= hp= -~ — | = =1 ! i
— 0] l I T : i | =
e R | = e
I i el
#S Wor GaveD | | | &
=R — T iES PrR TON G
3 B Cond [Cu Ro |Cu Ro [euci |
- 2 e e | e |
] 0.1 | 0.1 0.02
c 0.5 0.25 0.05
‘ 0.06_| 0.03 1 0.03
e | |ioco = 500
i _.1100 SN IR 1100 ;
= [=—— — =3 L6.3

Carbonr did not depress.
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Telephone 363-3302

s Norw 1‘
MiNB ..., e e s ayGeolog ......... 1 ...........................
146 36-1
RESULTS PER TON OF 2000 POUNDS
GOLD [ SILVER LEAD COPPER
NUMBER | O1s. per Tonll Ozs. per Ton || Wat an Oro Par Cent
|
|
Test 24 Cu do [Tall | 0.870
|
|
|
|
|

399, i T

Hand Sample Sertal .. ...

ASSAY REPORT

ON ASSAY OFFICE, Inc.

W. C. WANLASS, President
L. G. HALL, VYice President
G. P. WHLLIAMS, Treasurer
LILY M. HOTTINGER, Secretary

P. O. Box 1528

Aug.23,1965 Salf Lake City 10, Utah

-|
INsOL. | zinc | sutPHUR| 1RON | LiME '
u Per Cent Par Cent Par Cant | Par Cont | Per Cent Per Cont Por Cent




ASSAY REPORT

Telephone 363-3302 Hand Sample Serial.... .3G6~398 .. . U ION ASSAY OFFICE’ Inc_

g W. C. WANLASS, President

H W it o) L. G. HALL, Yice President |
Mine ... ... Bopway. Geologlal . . . G. P, WILLAME, Treasmer

LILY M. HOTTINGER, Secretary

...................... L6 G- P. O. Box 1528 |
RESULTS PER TON OF 2000 POUNDS August 23,1965 STH Lake Quiy 10, Ua‘_ah | 23
GOLD SILYER LEAD COPPER ! INSOL. ZINC SULPHUR || 1RON LIME 1
NUMBER Qzs. per Ton || Oz, per Ten ?Wai’ on Ore|| PerCent || PerCent ‘ Per Cent Per Cent w Per Cent | Par Cent . Per Cent | Per Cent
T ey i i W 1] L __I | |
| i
| s
. ‘| }
Test 2% Cu Cl1| Cone 19.55 |
! |
i | ?
Test 25 Cu Cl|Tail | 1.89 | ‘
Test 25 Cu Ro|Tail | 0.226 ' | ' |
=~ e L E |
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Telephone 363-3302

ASSAY REPORT

Hand Sample Serial . 385-390 U ION ASSAY OFFICE__ InC_

Mine ... ... Norway Geologic@ survey 1’6 HALL, Viea' Proidont
_____________ 1636-1
. REﬂlirs_PER TON OF 2000 P(iUNDS August 23,1965 Salt Lake City 10, U’rah_
NOMBER | 0,018 o3 i Ten b nore| St | Poun | raen | atan | o2l | | oo | oo
| | | ! | H
Test 26 Cu Ro Tall 1.036‘| ' |
Tegt 27 Cu Ro Fail 1.100 | ’ |
Test 28 Cu Ro ﬁail ‘ 0.853 ‘ ‘| | 1
Test 30 C C1 Cone ‘ 0.321 ‘ |
Test 30 C C1 TIil ‘ 2420
Test 30 Cu C1 &onc #2 120.73 | |
| = i |
|
S AT R N R L)
A e oot b7 e P et T e S s T o A Sl i rrimsefedis it
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Telephone 363-3302 Hand Sample Serial,.. 3602361 . UNION ASSAY OFFICE, Inc.

y W, C. WANLASS, President
Mine Norway Geologic’ Survey ) L. 6. HALL, Vice President
........................................................................................................................ A e T
LILY M., HOTTINGER, Secretary
................... 1636-1 K P, O, Box (528
RESULTS PER TON OF 2000 POUNDS Aug. 18,196 Salt Lake City 10, Utah
: 4 £ ' ¥l . L
GOLD SILVER teap | coeper | NsoL | ziNc | SULPHUR| iRON | LIME |
NUMBER Qas. per Ton !I Ous. per Ton || Wet on Ore|  Per Cent Por Cant | Per Cent | Per Cant || Per Con?! Per Cent | Par Cent | Per Cont
|2 .. i L L # " — 'l 3 & ™} e —
| | | ‘ I !
Test 25 Carbon Cl Uoruc || 0.340 ‘ ‘ ‘ |. EI #
i | | | |
I | | | , |
Test 25 Carbor] C1 Tafl ' 3.07 _' ' : '|
. |
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Telephone 363-3302 Hand Sample Serral . 340=341 . UNION ASSAY OFFICE, Inc.

" , W. C. WANLASS, President
Mine ......Norway Geologlcal” Survey ... L. G. HALL, Vico President
@, P, WILLIAMS, Treasurer
LILY M. HOTTINGER, Secretary

...................... 16361 P. O. Box |528
RESULTS PER TON OF 2000 POUNDS August 16,1965 Salt Lake City 10, Utah
NRE ik [ GOLD SILVER -I:EAD_. - COPPER . _INSOL | ZINC SULPHUR IRON || LIME
P MBER | Ozs. per Ton | Ozs. per Ton|| Wet on Ore| Per Cent | Per Cent Par Ceont Per Cent | Per Cant || Par Cent Per Cent | Par Cent

Test 21 Cu Ro Tail Plus 325 Mesh 1l.12 ‘
| [

Test 21 Cu Ro fall Minus 325|Mesh | 0.883
| |

Remarks
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Telephone 363-3302 Hand Sample Seriat ~ 320=323. UNION AESSAY OFFICE' Inc.

= ! A wW. C. WANLASS, President
Mine Norway Geologlc Survey g L. G. HALL, Vice President
---------------------------------------------------------------------------------------------------------------- G 0 WILLIAMS, Tragsuter

LILY M. HOTTINGER, Secretary

............... 1636-1 P. O. Box 1528
RESULTS PER TON OF 2000 POUNDS Aug.12,1965 Salt Lake City 10, Utah
' GOLD SILVER teap | cosper | msoL | zinc | suLpHUR| oN | LiME | !
NUMBER || Ozs. per Ton | Ozs. par Ton || Wat on Oro|I Par Ceant ll Per Cent I Per Cent Per Cent | Por Cent| Per Cent | Par Cont | Por Cent
" 4 s g HI £- | IS N

| | At W]

H | I | I| U |

Test 22 Fe Ro lone Plpus 325 pesh [2.53 '

| |

| | |
| | | |||
Test 22 Fe Ro {onc Mipus 325| Mesh [2.00 | i l |

|'
Test 22 Fe Ro Tail Minus 325| Mesh |0.151 ‘ ‘ |
i I ! I ‘ ' I 'I |
I | | | | [
|‘ | | . :‘ | i
ol i O G R

Test 22 Fe #o Taill Plus 325 Mesh |0.075
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Telephone 363-3302 Hand Sample Serial .303-308 UNION ASSAY OFFICE’ Inc.

: N =k & 10 w.Gc. mtlr:ucss. PPresilden!
. orw O L. G. ., Yice President
Mine) . et ena el rway Yeology cal o Y AT s 2 g WILLIAMS., TE'E:’_::"
LILY M. HOTTINGER, Secretary
................ 1636-1 P. O. Box 1528
RESULTS PER TON OF 2000 POUNDS August 12,1965 Salt Lake City 10, Utah s
I | INso zZING | sutPHUR| 1RON | LIME | :
SARABER |01§S¢Lrt?|'¢n O:!I;:E!}'on W-I;EQAnDOro'i EQCI')PCPOEI: i PerSCoE;f ! Par Cent ! Par Cent ! Per Cant | Per Cenil Fer Conl | By Cogl
| I | | | |
Test 22 | | j | !- 5%
F . . - _ | !
o Cono : | 1.54 i ‘ | i ‘
Cu #2 C1 Conc 23.0l | ‘ | |
r
Cu #1 Cl Tail | | 2+30 | , |
Cu #2 €1 Tail 7.2) | | | | h |
Fe Ro Conc I ‘ 2.18 | ' 'I L i }l
| [ f { | i
Fe ¢ Tail F 0.1324 I
|! | . | } | |
e e s ,)/; .............................
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Telephone 363-3302 iqd Sample Serial 290'297 U ION ASSAY OFFICE, InC.

W. C. WANLASS, President

Mine ... orway Geological Survey ... =000 A A AD o
LILY M. HOTTINGER, Secretary
1636-1 P. O. Box 1528
RESULTS PER TON OF 2000 POUNDS August 11,1965 i TR i e R
_— —: I y e =
NUMBER ll OnG(p)aLrl?ron!I O:";\:El'!fon ”We&iﬁ%ru Ea?gfn'} F!:Sgol;i Pezrl?é?nf SPL:I;EEfR P:,}g':ﬂ P:'IgeEnt Per Cent Per Cont
| V
Test 20 ¢1 C1 lcone | ! ‘ 0.390
, ' | | |

Test 20 G C1 qbil | | 2,49
o 1 | :
test 20 Cu %o ;\_onc #1 ! 10.55

i |
Test 20 Cu Ro 'L‘onc #2 | 25 .50
Test 20 Cu Ro Pail | 0.302 ]

c i

Test 21 Cu Cl I!L.onc 1l,.95 354
Test 21 Cu C1 'ail 13.22
Test 21 Cu Ro fail | I 1.02 13.51

|

!
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Telephone 363-3302 Hand Sample Seriat . 2467251 . UNION BSSAY OFFICE' Inc.

o ! W, C. WANLASS, Prasident
Mine .. ... Norway GeologlcHl Survey ... .. . .. LG HALL, Vice Presidert
. . = reasurer
- LILY M. HOTTINGER, Secretary
............... 1636-1 P. O. Box 1528
RESULTS PER TON OF 2000 POUNDS August 9, 1965 Salt Lake City 10, Utah
L GOLD SILVER LEAD COPPER | INSOL. | ZINC || SULPHUR| iroN | Live | |
NUMBER Oxs. par Ton || Ozs. per Ton || Wet on Ore|| Per Cent Per Cont | Per Cent | Per Cent ;Per Cent | Per Centi‘ Por Cont L Per Cont
= i| L4 i ey S| Ml i . E | | r _l
I | | || | ] I
Test 16 | | | :| !
[ | : ! Ill
C Cl Cone | 0.324 : - | |
C Cl Tail , J1.03 , W . F “
| ||
| It
Cu Ro Cone #2 |l | 3.55 | ‘ | [
i | If
| | |
Cu Ro Tail | 10.255 . | ! L
Cu C1 Cone 119,86 ! | | |
j . [ | '
Cu C1 Tail " Hl.é? | i| ‘ | q
|
I R i N B el e e L
Y L el e B, s :.._.....:._,L._.....;,‘_._.._._...:.T._.._ .........
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ASSAY REPORT

Telephone 363-3302 Hand Sample Seriai .. 187=190.__ . . UNION ASSAY OFFICE! Inc.

. ,S wW. C. WANLA.SS, President
Mine . ... Norway Geologleal SUrVeY. ..o, Ay C‘v’i\fﬁ',«ﬁ? TP:::ﬁ:::
LILY M. HOTTINGER, Secretary

______ 3631 B P. O. Box 1528
RESULTS PER TON OF 2000 POUNDS Avgust 3, 1965 Salt Lake City 10, Utah
| cowp | swverR | ieap [ coerer | iNsoL | zinc | sutPHUR| IRoN || LIME | |
NUMBER O1s. per Ton || Ozs. per Ton | Wet on Oro! Per Cant Per Cent Par Cant ! Por Cent Par Cont | Per Cent ii Per Cent | Per Cent
| 3' : | 1 | |
| | s 1 ] 1
Test 15 Reg. Cp Ro Copc M 1.52 : ‘ |
Test 15 Sep C1|cone = Cu 119.12
Test 15 Sep Cl Tall -| Fe 0.595 | | k
Tost 15 Sep Ho|Tail - Fe | 0.179 | L
i |
' |
|‘
‘ | | | |
i 5 o
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ASSAY REPORT

Telephone 363-3302 Hand Sample Seral .. 2797184 UUNION ASSAY OFFICE, Inc.

W. C. WANLASS, President
L. . HALL, Vice President

1 Morway Csplo ica’sur‘ve
Mine ... . & ot &, P I LLI AR5 Trensus it

..................................................................................................................

LILY M. HOTTINGER, Secretary
................. 1636-1 P. O. Box 1528
RESULTS PER TON OF 2000 POUNDS Aug. 22,1665 Salt Lake City 10, Utah
GOLD SILVER LEAD | COPPER INSOL. ZINC SULPHUR|| IRON || LIME
robadlas Ozs. per Ton| Ozs. per Ton [ Wat on Ore|  Per Cent Per Cant Per Cent Per Cont | Par Coent | Par Cent | Por Cent | Per Cont

| |
| |
Tegt 1&

€ Ro Conc #1 ‘ ' 0.390: | :

C Eo Cone #2 0.501 } | i

Bulk C1 Tail ” 0.315 &l

Bulk Ro Tall | | | | 0.148 _ :

Sep.Ro Cone = |Cu 20,13 ;

Sep.Ro Tall - [Fe | i ! 0.384 1 TI | !
b | S P G 5 O e 1 =

Remarks
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Telephone 363-3302 Hand Sample Serial.. 1222374 . UUNION ASSAY OFFICE, Inc.

. " W. C., WANLASS, Prasident

Mine ... N°"”a"G9°1°81°’SuI‘VGY ___________________________________________ L. G, HALL, Vics President

S. P, WILLIAMS, Treasurer

1{536_1 LILY M. HOTTINGER, Secratary
...................................................................... P. O. Box 1528
RESULTS PER TON OF 2000 POUNDS July 26,1965 Salt Lake City 10, Utah
L S N— —— s ————7 L ——e
GOLD SILVER LEAD COPPER INSOL. ZINC SULPHUR | IRON LIME
NUMBER Ozs. per Ton| Ozs. per Ton || Wet an Orell  Par Cent Per Cent Per Cent | Per Cont || Par Cent || Par Cent Por Cant | Por Cent

Test 11 € C1 Cpne . 0346

Test 11 C C1 Tpil | 2.10

Test 11 Cu Cl ['onec #2 il9o33 | . |

Test 11 Cu C1 Tall #1 0.50l | ‘ |
Test 11 Cu C1 fall #2 1.21 | |
Test 11 Cu Ro Tail 0.236 ‘| {




ASSAY REPORT
Telephone EMpire 3-3302 Hand Sample Senai...... W=
, @ION ASSAY OFTICE, Inc.
Mine .....Norway. (eologloal Survey . . . . ... o s ARLERE ol
LILY M. HOTTINGER, Secretary
el e e P. O. Box 1528
RESULTS PER TON OF 2000 POUNDS July 13,1965 Salt Lake City 10, Utah
wowese [, 8000 Fosven B oo | gomen | ansou, | zwc [ syuamiur ] teon FUE | pur G | e con
‘ ii | | | | | }!
Test 8 C C1 Cong ‘ | 0.308 : | ;
: I ESC | |
i I 1 { { ‘ !
» | | 1.65 | | E
n i ;. | 0.170 | E
i j i |
L] ] i 2)-].0)4»9
" | Lol
Test 9 C Cl Condc 0.352
" ¢l Tatl | 2,06
Aeans |
. Cu €% Cone | i 1.51
! | | |
" Cu Ecav Tail | 0.239| i
: i
" Cu €1 Cone | I1’.’.3'2’ i ; | | i |
| | I i | I |
" Cu C1 Tafl | ] | 1.00 | | | | |
! | i | | |
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Telephohe 363-3302 I-w Sample Sonal35-u'5 U ION ASSAY OFFICE, InC.

W. C. WANLASS, President

Mine ... Norway Geological 8urvey . . . . ... . . £ A T eatioer
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| SRR
Remarks

307809-30799

H§d

June 28,1665

INSOL. \ ZINC
Per Cent Per Cent

SULPHUR
Per Cent

ASSAY REPORT

UNION ASSAY OFFICE, Inc.

W. C. WANLASS, President
L. G. HALL, Yice President
G. P, WILLIAMS, Treasurer
LILY M. HOTTINGER, Seeretary
P. O. Box 1528

Salt Lake City, Utah 84110

-

1
IRON f LIME |
Pchenfi

Par Cant

I

Per Cont

T

Por Cent




Telsphong 363-3302

Hand Sample Serial...... 30L48. ...
Geologic’ Survey

ASSAY REPORT

UNION ASSAY OFFICE, Inc.

W, C. WANLASS, President

i Norwa L. G. HALL, Vice President
Mine ... orWay USOIORLCHEL OSULVOY  oeeeceeeerivenas S&'J‘"H']AMS‘ vl
. HOTTINGER, Sscretary
1636~-1 IR TS5 (SR P. O. Box 1528
RESULTS PER TON OF 2000 POUNDS Salt Lake City 10, Utah
o ] _6'9ng SILVER LEAD COPPER DO, ZINC SULPHURI |IRON LIME
NUMBER Ozs, per Ton | Ozs. per Ton || Waet on Ors|| Per Cent Par Cent | Per Cont Par Cont | Par Cont | Per Cant Por Cont | Per Cant
0x Cu
| |
Head Sample Oniginal 1.843 [0.113 ' '
| |
i
|
i
i | |
|
I :‘ |
PR it Sl e adn GV L 2 P dREYE I\| 5| ST U, }‘ . l | DA S S
L T T e A et Sl L. o NN A AT




ASSAY REPORT

Telephone 363-3302 ' Hsd Sample Seriat . 273.. . .. UNION ASSAY OFFICE, Inc.

W, C. WANLASS, President

Mine ... ... Norwey.Geologieal SunveF. e RO U L

LILY M. HOTTINGER, Secretary

..................... 1636=1 . P. O. Box 1528

S : RESULTS PER TON OF 2000 POUNDS " August llu“' l?ﬁff_'l?",,_L"l‘e (I:iiy 10, 'LTJ‘f?h
GOLD SILVER LEAD COPPER || INSOL. ZINC | SULPHUR || [RON LIME |
NUMBER Ozs. por Ton i Ouzs. per Ton{| Wet on Ore]| Per Cant ii Per Cent Per Cent I Per Cent i: Par Cent I Per Cent Per Cent :' Per Cont
J " Bl i : =Feal | H—— s — s ——
| | I! I i |
| | ! ' |
I. | i ' ,
i | | | |
Head Original | | 15.95 [13.6 | | E
| | | I
; |: | :! | |
; | | :
| | | ]
I | "
[ | |. il
I | |
| | |
i
! | Rl | SRTE P2 T = =1
Remgrica BT i I o Sl BT Vel o 5 T e e Wl L D e Tl L Y Y et ey AR AT e ooais




ASSAY REPORT

Telephone 363-3302 tHand Sample Senar. 30820-30827 . U ON ASSAY OFFICE, InC.

4 q W. C. WANLASS, President
o L. G. HALL, Yice President
Mine ... HOQWQIGQOJ-QE:‘-G@...SHI'YQ.Y ........................................ G. P, WILLIAMS, Treasurer
LILY M. HOTTINGER, Secretary
1634=2 P. O. Box 1528

RESULTS PER TON OF 2000 POUNDS June30, 1965 Salt Lake City, Utah 84110
. ! 0,

- T oS el : sl MR
NUMBER . One.go‘.rq'un ! Oxi.".p\;fgl'ojWoliE;:%nif g%fn% ‘ g:'s(?ol;f i Pilg?nf si}:l;'g-:':r ]\! Pl?gfnir P:r"gfnf ( Per Cent Per Cent
|i l |
A |
Test 1 C Ro Cdhe | io.198 | | |
Toest 1 C Ro Talll 0.793
Test 2 C Ro Cuho 0.186
Test 2 Cu Ho Cpne | 5.13
Test 2 Cu Ro Thil | 0.166
| i
Test 3 C Ro Cone ' 0.20}
Test 3 Cu Ro b%no Sl
Test 3 Ro Talll 04157
| .
|
|
|
L. NS o 2 e R e e

Sro T e e B, T e T B I SRR T B T L g A R e SR IR . P B e . B

CRArgRENS. i TR e . s



ASSAY REPORT

Telephone 363-3302 Hand Sample Seriai.... . 30449 . .. . UNION ASSAY OFFICE, Inc.

W, C. WANLASS, President
L. G. HALL, Vice President

Mine .. ... Norway Geologlesal Survey.. ] R T LlC Tl NN
LILY M. HOTTINIGER. Sacretary
....... 16362 P. O. Box 1528
RESULTS PER TON OF 2000 POUNDS May 1l,1965 Salt Lake City 10, Utah
GOLD éIL;l_ER H LEAD (."C)F'PER”.1 [ mmx ZINC_ .‘.;ULPHURl IRON LIME
NUMBER ! Q1. per Ton || Oz. per Ton || Wet on Ore|| Per Cent Per Cent Per Cent ParCent | Par Cant| Per Cont Por Cent | Per Cont
Ox Cu |
i : f | .
Head Sample Omiginal | - 0.665 [0.018 |
| . |
|
[ Il
[ | ‘
| . | | |
| | | 1
e St e .yl e gl S i o ‘ R S P 2 |
Tt PO S P Al A PR AR o GION it N A S OPY g T e A s o - Yok A
= S A Gk
AR S e e L R e T i S TR 2/_(4,"1/-*4-&:14.4-1 ...........................




ASSAY REPORT

Telephone 363-3302 Hand Sample Seriat . 175178 . ' U ION ASSAY OFFICE’ InC.

W. C. WANLASS, Prasident

1 Norwsy Geologica L. G. HALL, Vice President
Mine ... NOorws 1. Geglo gica Lo Bl for 2 DGRl « A R PR
LILY M. HOTTINGER, Sscretary
......... 1636-3 P. O. Box 1528
RESULTS PER TON OF 2000 POUNDS July 25,1965 Salt Lake City 10, Utah
— e 1 =T i - | | o
GOLD SILVER LEAD | COPPER | INSOL. | ZINC || SULPHUR| IRON | LIME
NUMBER Qzs. per Ton| Ous. per Ton || Wet on Or.li Per Cent | Per Cent Per Cent Per Cent | Per Cann Per Cant e 1l]| FeREEE
| i | B _|| -
Tost 3 |
|
Cu v1 Cone #2 28,79 |
| || |
Cu €1 Tail #1 2,00 ! I |
| | I |
G €1, Ta4d #9249 I l 5.46 | ‘ ‘
: 1 .
Cu Ro Tail 0,211’
|




' N "TASSAY REPORT
Telephore 363-3302 Hand Sample 5,,.,,,30828"30833 ON ASS AY OFFICE, InC.

i W. C. WANLASS, President

Mine Norway Geologlcal™Survey ; L. G. HALL, Vice President

E R S e P i, Be e wres o i 0 TiEN G. P. WILLIAMS, Treasurer
1636-3 LILY M, HOTTINGER, Sscretary

P. O. Box 1528
Salt Lake City 10, Utah

..............................................
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CABLE ADDRESS v ¥ TELEPHONE

GALSAL 359-8731
TELEX 038-536 545.585 WEST EIGHTH SOUTH STREET AREA CoDE BOt

P. O. BOX 209
SALT LAKE Crry, UTAaHn, 84110
US.A.

September 2, 1965

Norges Geologliske Undersclkelse
Leiv Eirickssops Vel 30
Postboks 3006

Trondhaim, Normmy

Attention: Mr. Karl Ingveldsen
Administrative Director

Gentleman:

We wish to inform you that we have completed same of the prelimimery testing
regarding the study of your graphitic copper ores. The results cbtained in
this yrelimisary work are discussed as follows:

Lot No. 1636-1, Your Sample No. 1 (Graphitic Ore)

The majority of the test work conducted to date bas been devoted to the study
of this sample; thirty tests being comducted thus far. As & result of these

tests, certain conclusions bave been reached, these being summsrized as follows:

1. Various atterpts were made to depress the graphite and float the copper
using the B0p-starch process for graphite depression. This reagent
combiration vas quite effective for that purpose: howvever, we wers unable
t0 obtein a high recovery of the copper, the test resulis being gquite
pagetive from that point of view. There is the possibdlity that we can
obtain & high bLulk sulfide recovery afier graphite depresesicn, such a
bulk concentrate teing subjected to A selective iron-copper separation.
This 48 one possibility vhich we desire 4o pursue further.

2. Tha moat Tavorabhls results obtalped to date were those utilixzing the
Tlowsheet of graphite flotation followsd with copper flotation. The
reaults check fairly well those wihdch vere presented in the various
reports wideh were sutmittefl to us. Indicatad lsss of copper in the
graphite concentrate is in the range of 4 to 5%, while the copper cone-
centrate grade is indienated at about 20% copper with B1% recovery in open

Supplies and Equipment for Every Industry

Manufocturers - Mining - Milling - Laboratory Equipment « Ove Testing - Plant Designing - Comstruction « Operation
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eircult teating. The flowsheel used and results obtained in test No. 11
are sumarized as follows:

a) 1000 grams of sample were ground in a lsbhoratory bsell mill at 50%
solids, the screen apalysis of the ball mill discharge being as
follovws:

Mesh +h8 465 100 #1350 +200 435 -325
Wt.% 0.9 5.9 13.8 18.9 1.7 15.4 33.h

b) A carbon rougher concentrate was flcated for eight minutes using
0.06 pound of MIBC (methyl iscbutyl carbinol) per toa of ore st the
start of flotation, and 0.03 pound stape sdditions after three and
five minutes of flotation, the pH being 6.7.

c) The cerbon rougher tailing vas conditioned for ten minutes with 2.6
pounds of lime and Q.02 pound of HaCH, the pH being 11.0.

4) A copper rougher concentrate was flcated for eight minutes using
0.1 pound Z-6 and 0.03 pound MIBC at the start of flctation, stape
adding 0.05 pound of Z-6 and 0.03 pound MIBC after six minutes of
flotation,

e¢) The carbon rougher concentyate wao cleaned once for eight minutes
wsing 0.03 pound of MIBC after six minmutes of flotation.

Y The copper rowgher concercrste was Slesnsl wilee, each 2leancr toine
preceded by two minutes conditioning with 1.0 pound of lime (pH of
11.1) and 0.03 pound MIBC, flotation times being four minutes in
the first and three minutes in the second cleaner.

The results cbtained in test Ho. 11, Lot No. 1636-1, are summarized as

follows:

Froduct. Wt. % Cu Dist.
Carbon Cleaner Concentrate 2.4 0. 346 L |
Carbon Cleansyr Tailing 1.6 2.10 1.8
Copper Ko. 2 Clsaner Concentrate 19 19.33 81.1
Copper No. 2 Cleaner Telling 6.6 1.21 h.2
Copper No. 1 Cleaner Teiling T4 0.50% 2.0
Copper Rougher Tailling 5h.1 0.236 6.8
Bead (Cale.) 100.0 1.883 100.0
Carbon Rougher Concantrate 2.0 0. 462 5.9
Copper No. 1 Cleaner Concentrate 1k.5 11.08 85.3
Coprer Rougher Concentrate 21.9 7.5 87.3

The sbove results show that 10.9% of the copper is lost to the carbon
cleaner concentrate and the copper rougher tailing, 81.1% of the copper
reporting to the copper No. 2 cleaner concentrete. 8.0% of the copper
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copper 1o a rounher «

& -4 -
coneenbrate aszaying 23% Cuj. The
shovn Shatl the copper wes not susceniibls

to sodium cyanide

oxe py itself should pre
cations because of the readily floani: contal reu “1 x ._ﬂn.
uaders.,ood. howaver, that these ores wlll be ble #ith the gean!
for mlling and, from the results preosented thus far, problers vou ld bo ¢ 'T“:‘(.t(?u
since 1t is indicated that the gravhite munt be fleated prior te the copporx.
Frother is used to float the grephite and one would expest the copper conbained
in the Tels ore to Tloat wiih the graphite
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Lot No. 1636-2,3 Composite

To test the effect of mlxing the 4 8 L) of
se.mpleg 1636-2 ard 1636-3 vas o eing anT -
2% copper. A& single test wos ite in which scdium

cyaride (0.5 pound per Lon) wes
raphite flotation and Z-35, with
The feollowing results were cbtal
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Product ) Wt. % % Cu & Dist.
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Qo

Carbon Rousher Coacentinte 26.8
Copper Rougher Concentrata 12.1
8l.1
0.0
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Copper Rougher Tailing
Head (Calzulated) 10
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The abeve results are guite slmllay to those presented on mage 2 of this letter
regarding graphite flotation. 'C"c. ;is i:r-u:‘.o‘xt d; therelore. that the puownc.e
of the grephite irn the gui nd‘ng i Huw cyenide, acturlly deo-
activates the copper contained that cam osites of the
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b, Study Turther the ides of oulk suliide Tlotatiecn followlsoa graphdte {lo-
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tartion in avtenpis to improve both copper concentraie grade and mecovary.
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5. atte suliide flotation in a circult in whieh graphite depression
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0. Btuly ‘he peasioillity of soparele flotation o L and and slime fractions

after prinding
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{+ Determine the effect of verying com pc.".‘i‘ of the fels and praphitic ores.

If you bave same information s to how these ores will be composited, this
would be of assistance concernins these studies.

The tetal charges which have scerusd Lo daie Lo this yr
{$650.00 for lmboratovy chorges, $389.05 1

! i
freight franm New York City to Salt Lake Cltw). We would estimate that $1500.00
to $2000.00 ia addition Lo the sbove amount weuld be required to ccmplete the
above outlined studies, this to include bhoth laboretory and assaying charges.
In the event that you wigh to have us proceed with this work, or any of the
above phases, kiolly provi i on In %She meantime, we

- o= - T - T« e
le us with your authorizat
~

l)‘ i .
will hold in ab yance until we hear from you.

Sincerely yours,

GALIGHER COWPANY

R. Q. Huch
Metallurpist

nCH/ma

cc: HNyhammars Bruk



