
utty
5ieBergvesenet

Postboks 3021. N-7441 Frondheim

Bergvesenet rapport nr

7014

Rapportarkivet

Rapport lokaliseringIntern Journal nr Gradering

Kommer fra ..arkiv
Kautokeino kobberfelter

Ekstern rapport nr Oversendt fra
Bidiovacae Gruber

a.s.


Fortrolig pga Fortrolig fra dato:

Tittel

Laboratory Report on the Testing of your Three Samples of Copper Ore, our lot
nos.1636-1, 2 and 3.

Forfatter Bedrift (Oppdragsgiverog/eller oppdragstaker)
Dato År




Huch, R.o.
27.01 1966

Kautokeino kobberfelter NS,
NGU, utført av The Galligher Company

Kommune Fylke Bergdistrikt 1. 50 000 kartblad 1: 250 000 kartblad

Kautokeino Finnmark




18334 Nordrersa

Fagområde

Oppredning

Dokument type
 Forekomster (forekomst, gruvefelt, undersøkelsesfelt)

Bidjovagge

Råstoffgruppe

Malm/metall

Råstofftype

Cu

Sammendrag, innholdsfortegnelseeller innholdsbeskrtvelse

Hensikten med testene var å sjekke tidligere utviklede testprosedyrer fra University of London og finne en bedre
separering av kopper og grafitt i sample 1.
Forsøkene viser at det kan være mulig oppnå høyere bulksulfid-utvinning etter trykking av grafitt.
Det kan også se ut som det kan være formålstjenelig å behandle grafitt- og felsittmalm hver for seg.

Rapporten gir en del anbefalinger.
Rapporten er også vedlagt rapport fra et preliminært forsok, datert 02.09.1965.
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Attempta buLftsulfldeflotr.ticmin a circuitin which
pressionis accompliahedwithS09and starch.

Studythepossibilityof separatefl•tationof thesanaandslime
fractionsaltergrinding.

Determinetheeffectof vary'ingcomporAue,,of the felsand graphitic
ores. If youhavesomeinformationas to howtheseoreswillbe
composited,thiswouldbe of assistanceconcerningthssestudies.

We wouldestiwatethat$1,500to $2,000woulA be requiredto completethe
aboveoutlinedstuplies,thisto includebothlaboratoryandassayingaharges.
In theeventthatyouwishto haveus proccedwiththiswork,or any of the
abovephases,kindlyprovideuz withyourauthorization.In themeantirm,we
willholain abey=e ftxtherworkon thisprojectuntil-crehetrfromyou.

Sincerelyyours,
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Telephone 363-3302

Mine

Hand Sarnplo Senai

Norway Geolog•.

1.436- 1
RESULTS PER TON OF 2000 POUNDS

NUMBER

ASSAY REPORT

39.9 ITNTflN ASSAYOFFICE,Inc.W.C. WANLASS, President
L. G. HALL, Vice President
G. P. WILLIAMS, Treasurer
LILY M. HOTTINGER, Secretary

P. 0. Box 1528

Salt Lake City 10, Utah

SULPHUR IRON LIME
Per Cent Per Cont Per Cent

Per Cen Per Cent

Ang.23  p1965
GOLD SILVER LEAD COPPER INSOL' 1 ZINC

Oss. per Ton Oss. per Ton Wet on Ore Per Cont Per Cont Per Cont

Test 214. Gu LiO Tail 0.870

Remarks 


Charges $ 




ASSAY REPORT
Telephoop 363-3302 Hand Sample Senai 3_96,39.8

•
UiON ASSAYOFFICE,Inc.

W.C. WANIASS, President
Mine  NC:.-Ka7 L. G. HALL, Vice Presidenf

G. P. WILLIAMS, Treasurer
LILY M. HOTTINGER, Secretary

P. 0. Box 1528

Salt Lake City 101UtahRESULTS PER TON OF 2000 POUNDS

NUM BER
Ozs. per Ton

GOLD

Test 25 Cu Cl Conc 19.55

Test 25 Cu.Cl Tail 1.89 I

Test 25 Cu Ro Tall 0 .226

Remarks 


Charges $ 


.A.L1f11,9 t 1%5
SILVER LEAD COPPER INSOL. ZINC SULPHUR IRON LIME

Ors. per Ton on Ore Per Cent Per Cent Per Cent Per Cent Per Cent Per Cent
Per Cent Per Cent



38.5.!7390..Telephone 363-3302 HandSampleSerkti

Norway GeologicoSurvey  

1636-1

ASSAY REPORT

HiON ASSAYOFFICE,Inc.W.C. WANLASS, Pfesident
L. G. HALL, Vice President
G. P. WILLIAMS, Treasurer
LILY M. HOTTINGER, Socrefory

P. 0. Box 1528

NUMBER
Per Cent Por Cont Per Cent Per Cont Per Cen Per Cent Per Cent

Augus t ?3,1965 Salt Lake City 10, Utah

INSOL. ZINC SULPHUR IRON LIME

RESULTS PER TON OF 2000 POUNDS

SILVER LEAD COPPER
Ots. per Ton Wei on Ore Per Cont

GOLD

Ozs. per Tan

Test 26 Cu Ro ail


Test 27 Cu .do ail


Ter,t 28 Cu Ro ail

Test 30 C Cl C ne

Test 30 C Cl T

Test 30 Gu Cl onc #2

1.036


1.100

0.853

0.321

2.20

20.73

Remarks 


Charges $ 




Telephone 363-3302 Hand Sample Senai

Norway Geo1orie Surtre'r
Mine

1636-1

NUMBER

RESULTS PER TON OF 2000 POUNDS

GOLD SILVER LEAD COPPER

' Ots per Ton Ors. per Ton : Wet on Ore Per Cent

ASSAY REPORT

U4IONASSAYOFFICE,Inc.W. C. WANLASS, President

L. G. HALL, Vice President

G. P. WILLIAMS, Treasurer
LILY M. HOTTINGER, Secrelary

P. 0. Box 1528


Salt Lake City 10, Utah

INSOL. ZINC SULPHUR IRON LIME Per Cent
Per Cent Per Cent Per Cent Per Cont Per Cent

3.60..361

Aug. 18,1965

Per Can,

Test 2c Cfirbort 01 uone 0. 311.0

Test 2c, C,Irbon 01 Tall 3.07

Remarks 


Charges $ 




Telephonp 363- 3302 Hand Sample Seriai 
 340-34.1

Mine SurveyNorway Geologica

Au ust 16 1965
	 1636-1

RESULTS PER TON OF 2000 POUNDS

Per Cent Per Cent Per Cent Per Cent Per CentOn. per Ton Or.s. per Ton Wet on Ore Per Cent

ASSAY REPORT

ASSAYOFFICE,Inc.
W. C. WANLASS, President
L. G. HALL, Vice President
G. P. WILLIAMS, Treasurer
LILY M. HOTTINGER, Secrefary

P. 0. Box 1528

Salt Lake City 10, Utah

Test 21 Gu Ro ail P1 s 325 esh 1.12

Test 21 Cu Ro ail Mi us 325 Mesh 0.883

Remarka

Charges $ 


GOLD SILVER LEAD COPPER INSOL ZINC SULPHUR IRON LIMENUMBER Per Cent Per Cent



AuE.1 2,1 9(J5

Telephone 363-3302 Hand Sample Senai 320-323

Mine .reo_oL 	 -jurvey 


1636-1

RESULTS PER TON OF 2000 POUNDS

A•

UNIONASSAYOFFICE,Inc.
• vv. C. WANLASS, President

L. G. HALL, Vice President

G. P. WILLIAMS, Treasurer

LILY M. HOTTINGER, Seantary

P. 0. Box 1528


Salt Lake City 10, Utah

NUMBER
GOLD SILVER LEAD COPPER

Ots. per Ton Of.s. per Ton Wef on Ore Per Cont

INSOL.

PerCent

	

ZINC SULPHUR IRON LIME

	

Per Conf Per Cenf Per Cenf Per Cenf
Per Cenf Per Ceni

:“Elh 2.53

,Aiash 0.075

nesh 0.151

Tost 22u Re ILenc 111;is325

Test 22 }'eHo lonc Mihus 325

Tost 22 Ye de tail

Tet 22 Fe lioTsil

i'lts325

1inus 325

Remarks



-
Charoes $ 
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Telephone 363-3302 Hand Sarnple Senal 303-308

:.orwayGeololikalSurvey 


1636-1
RESULTS PER TON OF 2000 POUNDS

ASSAY REPORT

UNIONASSAYOFFICE,Inc.
W. C. WANLASS, President

L. G. HALL, Vice President

G. P. WILLIAMS, Treasurer
LILY M. HOTTINGER, Secretary

P. 0. Box 1528


Salt Lake City 10, Utah

Mine

Aunst 12,1965

NUMBER
GOLD SILVER LEAD COPPER INSOL. ZINC SULPHUR IRON LIME

Ors. per Ton Ots. per Ton Wef on Ore Per Cent Per Cent Per Cent Per Cent Per Cent Per Cent
Per Cent Per Cent

Tfyt 22
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C do Cone




1.54-

Cu #2 G1 Conc




23. 04

Cu #1 Cl Tail




2.30

Cu #2 ul Tail




7.24

Fe ho Conc




2.18

Fe Tail 0.132

Remarks 


Charaes $ 




TelephOne 363-3302 H d Sample Senat
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ASSAY REPORT

VION ASSAY OFFICE, Inc.w.C. WANIASS, Presiden4

L. G. HALL, Vice President
G. P. WILLIAMS, Treesurer
LILY M. HOTTINGER, Secretary




NUMBER

1 


RESULTS PER TON OF 2000 POUNDS

LEAD COPPER
Wef on Ore Per Cent

INSOL.

Per Cent

11,1)()5
ZINC


Per Cent

P. 0.

Salt Lake City,

SULPHUR IRON '
Per Cent Per Cent

Box 1528

Utah 84110

LIME
Per Cenf

Per Cent




GOLD
! Oxs. per Ton

SILVER

Ors. per Ton

Por Cenf

Test ?0 L• el 'onc




0.3 90






Tost 20 C Cl




2.49





20 Cu "o Lone #1




0 •55




Tect 20 eu Jo konc #2




25.50




Test 20 Cu Ro rall




0.302






Test 21 Cu Cl 'onc




4.95




34.54




Tost 21 Cu Cl 'ail




3.22







Test 21 Cu Ro +a11





1.02




,13 .51





Remarks 


Charges $ 
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Telephone 363-3302 Hand Sample Senal :44.6r

Surve7 

Mine

1636-1

RESULTS PER TON OF 2000 POUNDS

ASSAY REPORT

UNIONASSAYOFFICE,Inc.
w.C. WANLASS, President

L. G. HALL, Vice President

G. P. WILLIAMS, Treasurer
III.? M. HOTTINGER, Secraary

P. 0. Box 1528


Salt Lake City 10, UtahAuf:u.r.tc),3c 65
INSOL.


Per Cent
ZINC


Por Conf

SULPHUR

Per Cenf

I RON

Per Cent

LIME p

Per Cen+ °r ~en.
Per ConI

Remarks 


st 16

C Cl Conc

C Cl Tail

Cu Ro Conc #2

Cu o Ta41


Cu ul Conc


Cu Cl Tail

0.3214

1.0 3

3.55

G.255

19.86

1. 67

GOLD

On. per Ton

SILVER

Ors. per Ton

LEAD

Wet on Ore

COPPER

Pnr CentNUMBER

Charges $ 




ASSAY REPORT

U‘
ONASSAYOFFICE,Inc.

W. C. WANLASS, President
L. G. HALL, Vice President
G. P. WILLIAMS, Treasurer
LILY M. HOTTINGER, Secretery

	 162:1— P. 0. Box 1528
RESULTS PER TON OF 2000 POUNDS AliEu,st 3, 1965 Sali. Lake City 10, Utah

Telephone 363-3302 Hand Sample Senal

h;line 	 Nonny UeQ1QgleAlLurvQy 


SULPHUR IRON
Per Cent Per Cen+

LIME
Por Cen+

Per Cen+
Per Cen+NUMBER

GOLD SILVER LEAD COPPER
On. per Ton On. per Ton We+ on Ore Per Cent

Test 15 Heg. G Ro Co c 1. 51

Test 15 Sep 01 Conc Cu 19.12

Test 15 Sep C1 Tail Po




0 • 595

Test 15 Sep Ho TEd1 Fe




0.179

INSOL.

Per Cen+

ZINC

Por Cent

Remarks 


Charges $ 
 kAndc---7. 




Telephone 363-3302 Hand Sample Senal

() mi'vøy 


"Ii)31) —1

179- 3.FS)4.
ASSAY REPORT

IWONASSAYOFFICE,Inc.W. C. WANLASS, President
L. G. HALL, Vice President
G. P. WILLIAMS, Treasurer
LILY Ivl, HOTTINGER, Secretary

P. 0. Box 1528


Salt Lake Cify 10, Utah

Mine

RESULTS PER TON OF 2000 POUNDS

NUMBER
GOLD SILVER LEAD CO.PPER

On. per Ton I On. per Ton i Wet on Orel Per Cent
INSOL. I ZINC SULPHUR IRON LIME

Per Cent Per Cent Per Cent Per Cont Por Cent
Por Cent Per Ceni

Test 111

C Fo Cone #1

C Fo 1:one1/2

Bulk Cl Tail

3ulk 7211

Sep.Ro Cono - Cu

Sep.Ro Tail - Fe

0.390

0.511

0.315

0.148

20.13

0.381

Remarks 


Charges $	.



ASSAY REPORT

U‘
IONASSAYOFFICE,Inc.

W. C. WANLASS, Presrdent
L. G. HALL, Vke Preskienf
G. P. WILLIAMS, Treasurer
LILY M. HOTTINGER, Secrefary

P. 0. Box 1528

Salt Lake City 10, Utah

Telephono 363-3302 Hand Semple Serim

Geo1or;ic•kurvey 
MMe

169-174

1f , 31)-1
RESULTS PER TON OF 2000 POUNDS Jul/ 2e,,1965

Charges $ 


Test 11 C Cl C nc




0.346

Test 11 G Cl T.5.1




2.10

Test 11 Cu Cl 'ene #2




10.33

Test 11 Cu Cl 'all #1




0 -504
Te:,t11 Cu 01 ail #2




1. 21

Test 11 Cu Ho ail




0.236

Rentarks 


GOLD
per Ton

SILVER LEAD
per Ton Wet on Ore

COPPER

Per Cent

NUMBER INSOL. ZINC
Per Cent Per Cent

SULPHUR IRON LIME
Per Cent Per Cent Per Cent

Per Cent Per Cent



Telephone EMpire 3-3302 Hand Sarnple Senai 70-8 1 	

Mine 	 Norway eoioglcat Survey 


1636-1 


ASSAY REPORT

ON ASSAYOFFICE,Inc.
J .V. SADLER, President

W. C. WANLASS, Vice-Pres. & Trees.
LILY NA. HOTTINGER, Secretery

P. 0. Box 1528

NUMBER

RESULTS PER TON OF 2000 POUNDS July 13,1965 Salt Lake City 10,Utah
, , 'T I,

GOLD SILVER LEAD COPPER INSOL. ZINC : SULPHU R IRON LIME
Per Cent Per CentOn. per Ton On. per Ton Wet on Ore Per Cent ' Per Cent Per Cent jper Cent , Per Cent Per Cent

•

0.3081

1.72


1. 65

0.170

Test 8 C Cl Gona

C G1 Tai1

Cu Seav -Åonc

Cu :cav

Cii Cl Cone


Cu Cl Ta:“

Test 9 c c1 Con

C G1 Med4

Cu Cl Loue

Cu Leav Tail

Cu bl Conp

Cu Cl Tail

nemarks 


Charges $

0.352

2.06

1.51

0.239

17.37 1

' 1.00

24.49

4.47



ASSAY REPORT

UiiONASSAYOFFICE,Inc.W. C. WANLASS, Presidenf
L. G. HALL, Vice Presidenf
G. P. WILLIAMS, Treesurer
LILY M. HOTTINGER, Secrefary

P. 0. Box 1528


Salt Lake Cify, Utah 84110

Telephohe363-3302 ligSampleSe~ 	 35-45

Mine 	 Norwa:f Geological Survey 


RESULTS PER TON OF 2000 POUNDS

Test 6 C tal Cc4le

Tert 6 C Cl mail

Tost 6 Cu Cl (4ric

Tost 6 Cu Cl r4i1

Test 6 Cu Seav,Cone

Trt 6 Cu 5x.av

To:-,t 7 C lio

rfr.t 7 C Cone

Test 7 ell Li G4flie
Test 7 Lu 1 T41i1
Test 7 Cu Cone

Tert 7 cu Lcav'

NUMBER
, GOLD

10n.perTon

SILVER LEAD
Ozs. por Ton !Wef on Ore

COPPER

Per Conf

10.60

0.507

0.579

D.;,20

0 .453

-10.80
°.5G4

0.441

LIME

Por Conf

hr Conf I hr Conf

July 1965

INSOL. ZINC SULPHUR ! IRON
Por Cent : Por Cenf Por Conf I Per Cenf

He marles 


Charges $ 




ASSAY REPORT

UNiN

ASSAYOFFICE,Inc.
W. C. WANLASS, President
L. G. HALL, Vice PresidentMine Normay_Geologic.al_Suray 

G. P. WILLIAMS, Treasurer
LILY M. HOTTINGER, Secretary

1636.e1 	 P. 0. Box 1528

RESULTS PER TON OF 2000 POUNDS Salt Lake City 10, Utah

SULPHUR IRON LIME
Por Cent Per Cont Por Cent

Telephone 363-3302 Hand Sarnple Serial 18

NUMBER
GOLD


Ozs. per Ton
SILVER


Ozs. per Ton
LEAD


Wet on Ore
COPPER

Per Cent

July 6,1969
INSOL. ZINC

Per Cont Per Cent
Por Cent Per Cent

TeJt 5 cu Ro Cone 0.551

Remarks 


Charaes $ 




Telepho'ne 363-3302

NUMBER

ASSAY REPORT

Hand Samplo Sonal  71 `9- -;'799 U4ION ASSAYOFFICE,Inc.
W.C. WANLASS, President
L. G. HALL, Vice President
G. P. WILLIAMS, Treesurer
LILY M. HOTTINGER, Secretary

P. 0. Box 1528


Salt Lake City, Utah 84110
'>

GOLD SILVER LEAD COPPER INSOL. ZINC SULPHUR IRON LIME
Per CentOn. per Ton On. per Ton Wet on Ore Per Cent Per Cent Per Cent Per Cent Per Cent Per Cont

Per Cent

Mine (3N?,_

RESULTS PER TON OF 2000 POUNDS

T3rt,iT I‘o Cohe 0.42n

t T.24
Tert o uonc

rdst 2 in 1.2.26

Testito Tbil 0.428

Test 3 C Ro Copc 0 •491

Test 3 cu X3.18

Test 3 Lu Ro Tpil 0.289

Test 4 c RD Cohe 0.466

Test 4 Cu Ro G nc 4•41

Test 4 Cu Ro Ti1 0. 24 5

Renuzrks 


Charges $ 
 -1> 	



304-46Telephong 363-3302 Hand Sample Serial 


Mine Norway Geologie“ Survey

ASSAY REPORT

UiON ASSAYOFFICE,Inc.W. C. WANLASS, President
L. G. HALL, Vice President
G. P. WILLIAMS, Treesurer
LILY M. HOTTINGER, Secretery

P. 0. Box 1528


Salt Lake City 10, Utall

Rentarks

Charges $ 


NUMBER
GOLD


Oys. per Ton
SILVER


Ots. per Ton
LEAD


Wet on Ore
COPPER

Per Cent

ZINC
Per Cent Per Cent

SULPHUR

Per Cent

I RON

Per Cent

LIME

Per Cent

Per Cent Per Ceni

Ox Cu

1.843 0 .113Head r,a-Ip100 iginal

4a/c

1636-1
RESULTS PER TON OF 2000 POUNDS



ASSAY REPORT

UNION.ASSAYOFFICE,Inc.
• W. C. WANLASS, President

L. G. HALL, Vice President
G. P. WILLIAMS, Treasurer
LILY M. HOTTINGER, Secretary

P. 0. Box 1528

1965
_Salt Lake City 10, Utah

USt 11, 

ZINC SULPHUR IRON LIME

Per Cent Per CentPer Cent Per Cent Per Cont Per Cent

ilead Uri
15.95 13.6

Remarks 


Charges $ 


TelephoRe 363-3302 Hand Sarnple Seriai

Mine 	 i.uni.ay.Ce610gicalSupve; 


2-73

i t3 j
RESULTS PER TON OF 2000 POUNDS

NUMBER
GOLD SILVER

Ozt. per Ton Ozs. per Ton
LEAD COPPER INSOL.

Wet on Ore Per Cent Per Cent



June 30,1965

Telephelne 363-3302 Hand Sample Senai 30820-30827

Mine Norway Geological Su7,vey 


1634- 2
RESULTS PER TON OF 2000 POUNDS

ASSAY REPORT

UI4ONASSAYOFFICE,Inc.W. C. WANLASS, President

L. G. HALL, Vice President
G. P. WILLIAMS, Treasurer
LI LV M. HOTTINGER, Secretary

P. 0. Box 1528


Salt Lake City, Utah 84110

NUMBER
GOLD SILVER LEAD

Ots. per Ton On. per Ton Wet on Ork,
COPPER

Per Cent

•
INSOL. ZINC SULPHUR IRON LIME

Per Cenf Per Cent Per Cent Per Cent Per Cent
Per Cent Per Cent

list 1 Ro Lohc 0.108

Test 1 C Ro lall 0 .793

Test 2 C Ro Coric 0.186
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circuittesting.Tbe flowsheetusedand resultaobtaineåin testNo.11
are summarizedas follows:

a) 1000gramsof sampleweregroundin a laboratoryballmillat 50%
solids,tbe screenanalysisof theballmillcliscbargebeingas
follows:

Mhsh +48 142 +100 1.120 +200 +325 :2s5
wt.% 0.9 5.9 13.8 18.9 11.7 15.4 33.4

A carbonrougberconcentratevasfloatedforeigbtminutesusing
0.06poundof MIBC(methylisobutylcarbinol)pertonof oreat the
startof flotation,and0 03 poundstageadditionsaftertbreeand
fivemlnutesof flotation,tbepH being6.7.

Tbe earbonrougbertailingwas conditionedfortenminuteswith2.6
poundsof limeand0.02poundof NaCN,tbepH being11.0.

A copperrougherconcentratewasfloatedforeightminutesusing
0.1poundZ-6and 0.03poundMIBCat tbe startof flotation,stage
adding0.05poundof Z-6and0 03 poundMIBCaftersixminutesof
flotation.

Tte carbonrougberconcentratewas cleanedonceforeightminutes
using0.03poundof MIBCaftersixminutesof flotation.

Tbe copperrougberconcentratewas cleanedtwice,eachcleanerbeing
precededby twominutedconditioningwith1.0poundof lime(pHof
11.1)and0.03poundMIBC,flotationtimesbeingfourminutesin
thefirstand threeminutesin thesecondcleaner.

The resultsobtainedin testNo. 11,
follows:

Product

CarbonCleanerConcentrate
CarbonCleanerTailing

LotNo.

Wt. %

1636-1,are summarizedas

Dist.

22.4
1.6

0.346
2.10

4.1

1.8

CopperNo. 2 CleanerConcentrate 7.9 19.33 81.1
CopperNo. 2 CleanerTailing 6.6 1.21 4.2
CopperNo. 1 CleanerTailing 7.4 0.504 2.0
CopperRougberTailing 54.1 0.236 6.8
Head (Calc.) 100.0 1.883 100.0

CarbonRouchPrConcentrate 24.0 0.462 5.9
CopperNo. 1 CleanerConcentrate 14.5 11.08 85.3
CopperRougberConcentrate 21.9 7.51 87.3

Tbe aboveresultsshowthat10.9%of the copperis lostto the carbon
cleanerconcentrateand tbe copperrougbertailing,81.1%of tbe copper
reportingto tbe copperNo.2 cleanerconcentrate.8.0%of the copper
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is containedin the circulatingloadproducts(cleanertailings).

Testingwas conductedin whichkerosenewasaddedto theballmillas a
graphitecollector.It was indicatedthatthegraphitewasmuchmore
positivelyactivatedanda largerweightpercentof themineralfloated
in thecarbonfloat. However;copperlosseswerehigherdueto the
largerweightfloating(testNo.20, carboncleanerconcentrate,46.6
weightpercentassaying0.390%coppercarrying9.7%orthecopper).

Resultsto dateare somewbatinconclusiveregardingtheoptimumgrindfor
caibonflotation.Grindingfinertbanthegrindof testNo.11 (33.4%
minus325mesh)didnotreducecopperlossesin thecarbonconcentrate,
and it is feltthatcoarsergrindingmaybe moreidealfor graphiteflo-
tation.

The followingreagentsweretestedin the graphiterougherflotation
circuit,andno perticularbenefitwas observed.lime,sodiumcyanide
and scdiumsilicate.

Testingto datebasindicatedthatit maybe ratherdifficultto produce
copperconcentratescontainingmorethan20% copperat a recoveryof
about80%. Oneflawsheetwhichwasveryquicklychecked,andwhichshows
pramiseregardinghighercopperrecoveriesand concentrategrades,con-
sistedof thefollowing:

graphiteflotation;
bulksulfideflotation;and,
treatmentof thebulksulfideconcentratewith802 (toa pH of
about3.0)fora selectiveseparationof the copperandiron
sulfides.

By utilizingthisapproach,we obtaineda copperrougherconcentrate
assaying20% copperrepresentinga recoveryof 82.6%. Cleaningof this
concentratewouldbe expectedto impraveconcentrategrade,and further
testingin thisdirectionis indicated.

LotNo. 16 -2 Your le No.2 GrahiticOre

Threetestsbavebeenconductedwithtbislowgradesample(0.665%Cu)and it
was indicatedthattheproblemsencounteredwiththissamplewouldbe similar
to thoseof sample1636-1.Becauseof this,flowsbeetdevelopmentwas limited
to the testingof sample1636-1.

Preliminaryresultsshowedthatabout6 to 9% of the copperoccurredin the
graphiterougherconcentrateand thatthe copperrougherconcentrateassayed
about5 to 5.5% copperrepresentinga recoveryof 77% of the copper.No
attempts,to date,havebeenmadeto upgradethe copperrougherconcentrate.

LotNo. 16 6-3 YourSamle No. (Felsq11,11

Threetestsbavebeenconductedwiththissample,and it wasdeterminedthat
a majorportionof the coppercontainedthereinwas floatablewithfrother
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nnly (82.5%of the copperin a rougberconcentrateassaying23%Cu). The
testinghadalsoshownthattbecopperwasnot susceptibleto sodiumcyanide
(0.5poundperton)depression.

The millingof thisoreby itselfshouldpresentno metallurgicalor flowsheet
canplicationsbecauseof the readilyfloatingcoppercontainedtherein.It is
understood,however,thattheseoreswillbe blendedwiththegraphiticores
for millingand,fromthe resultepresentedthusfar,problemsvouldbe expected
sinceit is indicatedthatthegrapbitemustbe floatedpriorto the copper.
Frotheris usedto floatthegraphiteand onewouldexpectthecoppercontained
in thefelsoreto floatwiththegraphite.

Lat No. 16 6-2 C site

To testtheeffectof mixingthefelsand graphiticores,a 1:1ccmpositeof
samples1636-2and 1636-3wasprepared,theheadassaybeingapproximately
2% copper.A sing1etestwas conductedwiththiscompositein whichsodium
cyanide(0.5poundper ton)was groundwiththeore,frotherbeingusedfor
graphiteflotationand Z-6,withlimeand coppersulfate,forcopperflotation.
The followingresultswereobtained:





Product Wt.% 112..- % Dist.

CarbonRougherConcentrate 26.8 0.418 5.4
CopperRougberConcentrate 12.1 15.20 88.8
CopperRougherTailing 61.1 0.198 5.8
Head(Ca1culated) 100.0 2.07 100.0

The aboveresultsare quitesimilarto thosepresentedon page2 of thisletter
regardinggraphiteflotation.It is indicated,therefore,thatthepresence
of the graphitein thegrindingcircult,withsodiumcyanide,actuallyde-
activatesthe coppercontainedin thefelsore,and thatcampositesof the
felsorewiththegraphiticoresshouldrespondto theflowsheetdeveloped
for the straightgraphiticores. It wouldcertain1ybe desirable,however,
to treattbetwooretypesseparatelyif thisis at allpossible.

It was notestablishedwhetheror nottbecyanideusedin theprecedingtest
was necessaryto resultin copperdeactivation,and furthertestingshouldbe
conductedto determlnethis. It woulda1sobe desirableto testdifferent
ratiosof felsto graphiticoresthroughoutthe rangeof compositingwhichyou
anticipetein yourminingprogram.

Reccemendations

Basedon thetestingwhichhasbeenconductedto date,we believethatthe
followingfuturestudiesshouldbe pursued:

jercL,Determinethepossibilityof floatingthegraphiteat coarsergrindsand ai- ~ eitt !
theeffectof coarsegrindson copperlossesin the graphiteconcentrate.

Studythepossibilityof recoveringadditionalcopperframthefwaphite
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concentrate.Thesestudieswouldincludeeithergrapbitedepressionand
copperflotation(using802andstarch)orcopperdepressionandGraPhite
flotation(usingsoliumsulfideorNokesreagent).

Attemptto improvecoppercleanerconcentrategradesby utilizingadditional
selectivityassistingreagentsin thecoppercleaners,suchas SC2orNaCN.

Studyfurthertheideacgbulksulfideflotationfollovinggraphiteflo-
tationinattemptsto improvebothcopperconcentrategradeandrecovery.

Attempta bulksulfideflotationina circuitinWhichgraphited.epression
isaccomplishedwithS02andstarch.

Studythepoasibilityofseparateflotationofthesandandslimefractions
aftergrinding.

Determinetheeffectofvaryingcompositesoftbefelsandgraphitic ores.
Ifyouhavescaminfarmationas to howtheseoreswillbe ccmposited,this
wouldbe ofassistanceconcerningthesestudies.

Tbetotalchargeswhichhaveaccruedtodateintbisprojectamountto$1046.52
($650.00forlaboratorycharges,$329.25forassayingand$67.27forsample
freightframNewYorkCitytoSaltLakeCity).Wewouldestimatethat$1500.00
to $2000.00inadditiontotbeaboveamcuntwouldbe requiredtocampletethe
aboveoutlinedstudies,thistoincludebothlaboratoryandassayingcharges.
In theeventthatyouwishtohaveus prcceedviththiswork,oranyofthe
abovephases,kindlyprovideuswithyourauthorization.Inthemeantime,ve
willholdinabeyancefurtberworkonthisprojectuntilwe bearframyou.

Sincerelyyours,

THEGALIGHERCOMPANY

R. 0.Huch
Netallurgist

ROH/mc

ce: NybammarsBruk

1.• 1,•//


