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INTRODUCTION

In a letterdatedJanuary21,1977,Mr. F. Nixonof A/SSulfidmalm,

Kristiansand,Norway,authorizeda programof testworkon samplesfromthe

Skrataaspropertyin southcentralNorway.

The primaryobjectivesof the testworkwereto conductorientation

flotationtestson two copper,leadzincore samplescollectedfromthemine

dumps. The sampleswereidentifiedas (A)High—gradesampleand (B)secondgrade

sample.
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SUMMARY

Head Analses

The head analysisof the samplespreparedfor laboratorytestwotkwere

as follows:




Elernent Sample Sample

Copper(Cu)% 1.30 0.74

Lead (Pb)% 10.0 5.56

Zinc (Zn)% 31.40 19.00

Iron (Fe)% 8.4 6.4

Cadmium(Cd)% 0.11 0.07

Mercury(Hg)% 0.05 0.04

Silver(Ag) 7.46.1. 3.52*

• oz/ton




Mineralooy


A preliminarymineralogicalexaminationwas conductedon 10 meshhead

samplesto identifythemajorminerals.(SeeappendixNo. 1)

BothsampleA and sampleB containedsimilarminerals,thoughin

differentamounts.

The mineralspresentin bothsamplesweresphalerite,galena,chalcopyrite,

pyrite,non-opaguegangue,and a traceofbornite. In general,morethen70 %

of the sphaleritein bothsampleswas liberated.Non-liberatedsphaleritewas

presentas middlingsassociatedwith galena,or withpyriteor gangue.

The mostcommonoccurrencesof galenawereas attachmentsor inclusions

associatedwith sphalerite,andchalcopyriteoccurrredmostcommonlyas liberated

particles.
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Summary- Continued

3. FlotationResults

The orientationflotationtestsperformedon eachsampleconsistedof

the followingprocedure(Flowsheet1).

The orewas groundin a laboratoryballmillto 83 % minus200meshwith

Na2CO3,Zn504andKCN,followedby Cu-PbbulkflotationwithcollectorsZ-11 and

R-241. The Cu-Pbbulkconcentrateaftertwo cleaningstageswas treatedin the

Cu-Pb separationcircultandthe Pb dezincingciruit.(Seeflowsheet)

The zincwas activatedby additionsof CuSO4. Limewas addedto the

Cu-Pb roughertailingas pR modifier.The zincconcentratewas recoveredwith

collectors Z-6 andZ-200. The dataon the mainproductsfromthesetestsare

shownin tableNo. 1 following.
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Ficure No. 1


Flowsheet: a) Cu-Pb Rou her and Zinc Circuit

Feed: 2 kg - 10 mesh Sample "A"

Condition

Grind

Cu-Pb RougherConditionZinc Rougher

Cu-Pb lstCu-Pb lst CleanerZn lst CleanerCl. Tail.


Final

Tailing


Zn lst

Cl. Tail.


Zn 2nd CleanerCu-Pb
Cl. onc. A

Zn 2nd

Cl. Tail.


Cu-Pb
Cl. onc. B

Zinc Cleaner Concentrate

Cu-Pb 2nd Cleaner
Ctr.Pb2nd

Cl. Tail.


to Cu-Pb SeparationCircuit
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Flowsheet: b) Cu-Pb Se aratinn and Pb Dezincin Circult

lst Cu-Pb reparation

Coniditining
1 2 3

Cu-Pb lst
Separation

Condition
Zn Scavenger

Float A

Cu-Pb lst
SenarationTall.
Pb Conc. 1

Zn ScavengerA Zn Scavenger
Cleancr Ci. Tail. A 


Zn Scaven cr Cleaner ConcentrateA
Cu-Pb 2nd Separation

ConidiMdonCu-Pb 2nd
1 I2 3Separation

Condition
Zn Scavenger


Float B

Cu-Pb 2nd
SenarationTail.
(Pb Conc. 2)


Zn ScavencerConcentrateB
Cu-Pb 3rd Separation

ConH ion Cu-Pb 3rd Cu-Pb 3rd
2 3 Separation SenarationTail.

Cleaning
Cu Sep. Conc.

Cu CleanerTailin

Cu CleanerConcentrate
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Summary - Cotninued

3. Flotation Results

Table No. 1

Flotation Results - SelectedTest Products

Test

No.

Sample
ProductNo.

Weight

Cu

Assays,%

PbZn Ag•

% Distribution

CuPbZnAg

1 Cu Concentrate 1.75 25.1 5.96 11.0 26.31 61.3 1.9 1.0 13.1




Pb Concentrate 7.46 1.07 52.70 16.7 20.45 11.2 71.6 6.6 43.3




Cu-Pb Ro. Conc. 14.92 4.01 32.3 25.2 18.71 83.6 87.7 19.9 79.3




Zn Cl. Conc. 24.32 0.21 1.51 59.7 1.68 7.1 6.7 76.5 11.6




Comb. Zn Conc. 26.75 0.24 1.60 56.4 1.79 8.8 7.6 77.7 13.3




Zn Ro. Conc. 28.56 0.26 3.01 55.6 2.82 10.4 15.7 83.7 22.9




Zn Flot. Tailing 58.95 0.092 0.44 0.76 0.44 7.6 4.7 2.4 7.4

2




Cu Concentrate 2.10 24.9 12.8 6.06 44.50 39.6 2.7 11.6 13.2




Pb Concentrate 7.90 0.70 72.8 3.44 29.63 4.1 58.1 0.9 33.0




Cu-Pb Ro. Conc. 24.72 3.04 36.7 26.3 21.4 56.6 91.7 20.2 74.6




Zn Cl. Conc. 41.61 0.24 1.18 58.8 2.45 7.5 5.0 75.7 14.4




Comb. Zn Conc. 47.44 0.26 3.26 57.6 3.55 9.3 15.7 84.6 23.8




Zn Ro. Conc.








Zn Flot. Tailing 27.87 0.047 0.43 0.50 0.36 1.1 1.2 0.3 1.3

3 Cu Concentrate 4.70 23.6 5.05 14.2 30.26 83.8 2.5 2.1 20.2




Pb Conceptrate 7.92 0.28 55.10 10.8 27.40 1.7 46.3 2.6 30.9




Cu-Pb Ro. Conc. 29.41 4.29 29.3 25.1 20.80 95.3 91.1 22.9 87.3




Zn Concentrate 39.74 0.091 1.59 59.2 1.76 2.7 6.7 72.9 9.9




Zn Comb. Conc. 46.50 0.11 5.24 56.6 3.64 4.0 25.8 81.5 24.0




Zn Ro. Conc.








Zn Flot. Tailing 24.87 0.033 0.34 0.43 0.34 0.6 0.9 0.3 1.2

• oz/ton








The above test results indicatedthat beneficiationof the Scrataasore

was possible, but that more detailedtestworkwould be requiredfor improvementin the

Cu-Pb separation circuit and dezincingcircvit. The systematicstudy should begin

with a thorough investigationof the Cu-Pb rougher conditionswith respect to lowering

the zinc content of the Cu-Pb concentrate.

The Cu-Pb separationcircuit and Pb dezincingcircuit should then be

examined to a) improve selectivityin the Cu-Pb separationcircult,and b) improve

effectivenessof zinc rejectionfrom the lead concentratein the dezincingcircuit.



7

SAMPLE PREPARATION

Two bags,weighingapproximately150 pounds,werereceivedat Lakefield

on March 4, 1977and givenour ReferenceNo. 7721251.The sampleswereidentified

as SampleA and SampleB.

Eachsamplewas cone androll-crushedto minus10 mesh,andriffledinto

2 kilogramchargesfortestwork.A sampleforhead analysisandmineralogical

examinationwas alsoremoved.



DETAILS OF TESTS

Test No. 1


Purpose: A preliminaryflotationtest to study the flotationresponse

of copper-leadand zinc to differentialflotation.

Procedure: As indicatedbelow.

Feed: 2000 grams minus 10 mesh sample B.

Grind: 20 minutes at 65 percent solids in a Denver laboratory.ballmill.

Conditions:

Stage
ReagentsAdded, pounds per ton




1Time, minutes

PH




Na2C031ZnSO4 KCNCu504 2-11 R-241 MIBCGrind Cond. Froth




Grind 3.0 2.0 0.06- - - -20 - - 7.8

Cu-Pb Flotation








Condition 0.3 - - - - -- 2 - 8.6

Cu-Pb Ro. Conc. 1 -




-- 0.01 0.01 0.012- 1 4 -

Cu-Pb Ro. Conc. 2 - - - 0.005 0.005 0.008- 1 3 -




- - - - -. 0.004- 1 2 -

Reserve Cu-Pb tailing for zinc flotation.






Combine Cu-Pb rough r conce trate 1 and 2 for cle ng (priorto Cu-Pb separation) 7.4

Cu-Pb lst Cleaner 0.2 0.2 0.02-




- - 5




8.5




-




-- 0.002 0.005 0.008- 1 5 -




-




-- 0.002 0.002 - 1 2)4 -

Cu-Pb 2nd Cleaner 0.2 -0.2 - - - 0.004- 5 4 -




- - -- 0.002 0.002 0.004- 1 3 -




- - -- 0.002 - 0.004- 1 1 -

Copper-Lead Separation
Nuch H-31 SO2 Z-200






A.C.







0.5 0.3 Offil - - .- 3 . 9.5

Cu-Pb lst Sep.




0 .2- - —  - 5 .




-




-2.0 .. . -- 2 . 4.5-








5.8





-0.5





3




4.3-





•





5.3





0.008




0.004- 5 3 5.8




affi




10•11 - 0.004




0.004- 5 2 5.9



Test No. 1 - Continued
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Stage
FlotationCell
Speed: r.p.m.
% - 200 mesh
% - 400 mesh

Cu-Pb & Zn Rougher Cum-Pblst & 2nd Cleaner Cu-Pb lse Separation
1000 g D - 1 500 g D - 1 Same Cell
1700 1200
83.4

54.9

Conditions:

ReagentsAdded, pounds per ton




Time, minutes




Stage




PH
Ca(OH)21Cus04H-31 5021Z-200MIBC DF-250 1Grind Cond. Froth




Zn Scav. Conc.3.5 - -3




12.5
-0.2 - -5




----0.008 0.004 - -1 2




---- 0.004 -1 3




Cu-Pb 2nd Sep.--0.10--




-5 - 6.8
--0.5-




-5




4.5
----0.008- 0.004 -3 2




---_0.008- 0.004 -2 3




Filter andreserveseparately- Cu cleaner concentrat






Cu-Pb lst separationtailingl





Zinc scavengerconcentrate( rom Cu-Pb lst sep. taili)




Zinc Flotation (bn Cu-Pboughep tai ing)





Condition 12.0




2




11.0
.flaCondition 22.5




5




9.5




1-6





Zn Ro. Conc.0.2

Cleaning Zn roug er concentrate.

-0.040.04 0.016 2 6




2.5




5 3 12.4




-0.02 0.004 1 3 1010

Stage Cu-Pb 2nd Separation Zn Cleaner
Flotation Cell 250 g D - 1 500 g D - 1
Speed: r.p.m. 1100 1300

,

'• •



.

•

•




- 10 -





Test No. 1 - Continued







Metallur ical Results







Weight




Assays,%




% Distribution




Product








Cu PbZn




Ag Cu Pb Zn Au Ag

Cu Cl. Conc. 1.39 25.9 3.62112.0 0.210 22.35 50.3 0.9 0.9 10.5 8.8

Cu-Pb 2nd 0.36 21.8 15.07.15 0.262 41.59 11.0 1.0 0.1 3.4 4.3

Sep. Tail.
PD Conc. 7.46 1.07 52.716.7 0.010 20.45 11.2 71.6 6.6 2.7 43.3

Cu-Pb 2nd 1.51 1.87 9.24 45.9 0.300 12.10 4.0 2.5 3.7 16.2 5.2

Cl. Tail.







Cu-Pb lst 1.77 2.22 11.128.1 0.349 16.13 5.5 3.6 2.6 22.2 8.1

Cl. Tall.








Zn Conc.No.
(from Pb Conc.)

2.43 0.48 18.246.8 0.510 13.90 1.6 8.1 6.0 44.4 9.6

Zn Cl.Conc. 24.32 0.21 1.51 59.7 40.005 1.68 7.1 6.7 76.5




11.6

Zn Cl. Tall. 1.81 0.69 2.79 12.6 0.010 3.21 1.7 0.9 1.2 0.6 1.7

Zn Flot. 58.95 0.092 0.440.76<a1.005 0.445 7.6 4.7 2.4 - 7.4

Tail.








Head (Calc.) 00.00 0.72 5.49 19.0 0.028 3.52 100.0 00.0 100.0 100.0 00.0

Calculated Grades and Recoveries







Products 1 + 2 1.75 25.1 5.96 11.0 0.221 26.31 61.3 1.9 1.0 13.9 13.1

Products 1 - 3 9.21 5.63 43.815.6 0.050 21.56 72.5 73.5 7.6 16.6 56.4

Products1-3+6 11.64 4.55 38.522.1 0.146 19.96 74.1 81.6 13.6 61.0 66.0

Products 1-4+6 13.15 4.25 35.124.9 0.164 19.06 78.1 84.1 17.3 77.2 71.2

ProcJczs 1-4,5, 14.92 4.01 32.3 I25.2 0.186 18.71 83.6 87.7 19.9 99.4 79.3

Products6 + 7 26.75 0.23 3.0 158.5 0.046 .2.790 8.7 14.8 82.5 44.4 21.2

Procucts 7 + 8 26.13 0.24 1.60 56.4 0.001 1.786 8.8 7.6 77.7 0.6 13.3

vProducts6 - 8 28.56 0.26 3.0155.6 0.044 2.817 10.4 15.7 83.7 45.0 22.9

Products 1 - 8 41.05 1.61 12.75 45.1 0.068 7.938 92.4 95.3 97.6 100.0 92.6

oz/ton



Test No. 1 - Continued

Screen Analvsis

Flot;-!tionFeed

Mesh Size

(Tyler)

+ 100

150

200

270

400


- 400

Total

% Retained

Individual Cunulative

1.0
4.7
16.6
29.6
45.1
100.0


% Passing
Cumulative

99.0
95.3
83.4
70.4
54.9

1.0
3.7

11.9
13.0
15.5
54.9

100.0
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Flowsheet

Feed: 2 Kg - 10 mesh Sample B ore


Grind

Cond'tion

1 2

V4 Condition

Cu-Pb lst Cl.
Toil(5)

Cu-Pb Rougher


Cu-Pb lst Cleaner


Cu-Pb 2nd Cleaner

Zn Rougher

Zinc Cleaner

Zinc Cleaner Concentrate(7)

Fin 1(9)
Tailing


Zn Cl.(8)
Tailing 


Cu-Pb 2nd Cl.
Tail(4)

YCu-Pb Cleaner Concentrate

i
rCu-Pb Se axation

“Reaeents
H-31 L Cond'tion
502(pH 4.5))

Cu-Pb lst Separation Zinc Scav. Pb Conc.(3)
(Cu Float) Float (CellProduct)

Zinc Scaven er Concentrate(8)

Cur-Pb2nd Separation
(Cu Float)

Cu- Pb 2ndSepaxation
Tailin (2)

*Reacents


Na2CO3
Nuchar(A.C.
H-31
502(pH 4.5)

Cond. ion

12

Cu Cleaner Concentrate(1)

Note: • Reagents added to Cu-Pb lst separationin 2 stages
Reagents added to Cu-Pb 2nd Separationin 2 stages

(1)-(9) - Productsnumberedas on MetallurgicalBalanceSheet.
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Test No. 2

Purpose: A preliminaryflotationtest on the high grade A sample,in order
to study the flotationresponse.

Procedure:

Feed:

Grind:

Conditions:

As for test No. 1 except as noted.

2000 grams minus 10 mesh sampleA ore.

20 minutes at 65 percent solids in a laboratoryball mill (g).

Stage

Grind
Cu-Pb Flot.
Cu-Pb Ro. Conc. 1

Cu-Pb Ro. Conc. 2

Cu-Pb Ro. Conc. 3

Cu-Pb Scav. Conc.

Combine Cu-Pb conce

Cu-Pb lst Cl.

Cur-Pb2nd Cl.

Copper-Lead Separation

Cu-Pb lst Sep.

Na2CO3

3.0

0.5

trates

0.3

0.2
1•••

0.3


0.5


-

-
-
-
-

ReagentsAdded,

ZnSO4

	

3.00.08

  •

	

IM• MOI

	

•••• •ffl.

-

1 - 3 for cl-aning

	

0.30.02
-

-

0.3

	

0.4 -

NuchH-31

0.3
0.3
-

	

--

	

--

	

--

	

- • æ

pounds per ton

Cus04Z-11 H.-241MIDC

--1
 •I

•••• 0.010.020.02
ffliffl 0.005 0.005 0.004
imp 0.003 0.008 0.004

Z-200

0.0080.005-0.004

rior to Cu- b separation.

-
I -0.002-0.004

-0.002 0.002 0.004

ZnSO4/
NaCN

-0.004
0.002 0.002 0.004

0.10-0.004
0.002 0.002 0.004

502Z-200

••••• 1ffle•••11

-
1.6

0.6
0.008-0.004

-0.004-0.004
0.004-0.004

Time,.minutes

Cond. Froth

20
3
15

-14
-53

-10*3

-5
-14
-12

54
1
52
13

5
 ••

2

••• 3
••• 54

33
•••11 33

PH

8.2

9.4

8.8

9.0

10.7

4. 3-
6.0
4.0
5.8

Mich spccd 1800 RPM conditionignand extra collectorbefore Zn Ro. Flot, to recoverCu
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Test No. 2 - Continued

Conditions:




Stage Cu-Pb & Zn Rougher Cu-Pb lst & 2nd Cleaner Cu-Pb SeparationFlotation Cell 1000 g D - 1 500 g D - 1 500 g D - 1Speed: r.p.m. 1700 1300 1300
% - 200 mesh 89.7 - -% - 400 mesh 65.9 - -

Stage

Zn Scav. Conc.

Reagents

Ca(OH)2 CuSO4

1.8
0.3

Added, pounds per ton

H-31 502Z-200 Z - 6 MIDC

 ••••••

DF-250

ime, minutes

'ond.Froth

3

5

PH

12.

12.




••• -0.008- 0.004 0.004 1





-0.004 0.005 - 0.004 1 5




Filter and reserve Zn scavengertailing as Pb cleaner conc trat .





Clean zinc scavengerconcentrate(once)







(0.1 lb Nuchar) 0.2 - -




- - - - 5 . 12.




- - 0.10 - - - - - 5 - -




- 0.2 - - 0.004 - - 0.004 5 ... -Zn Scav. Cl. Conc. A - - - - 0.004 0.002 - 0.004 3 5 esZn Scav. Cl. Conc. B - - -




0.004 0.002 - - 3 4 -
Save Zn ScavengerCle ner concentrateA & B se arate y.






Filter Zn scavengert iling as




Pb concentrate.







Cu-Pb 2nd Sep. amel,




0.10









0.20 0.008- 0.00




5 3 •••




•••




0.004 0.002 0.00




2 2




Zinc rougher flotatio (on Cu- b scavenge tai ing)






Condition0.8----- - - 3




3.0---- - - 5




Zn Ro. Conc. 11.0--0.060.03 0.02 - 2 3 10:Zn Ro. Conc. 2----0.040.02 - 0.02 1




Zn Ro. Conc. 3-0.3-




- 3




----0.004 0.005 - 0.008 1 3




Zn Ro. Conc. 4-----0.005 - 0.004 1 2




Combine Zn rougher concentrates1 - 4 for cleaning.






Zn Cleaner0.4-- - - 3




11 .,----,0.004- - 0.004 1 10




----0.004. - 0.004 1 2




StageZn RougherZn Cleaner






Flotation Cell1000 g D - 1Same Cell






Speed: r.p.m.1700








Flowsheet


Feed: 2 Kg - 10 sh SampleA ore

Grind

FinalCondition Cu-Pb Rougher Cu-Pb Scavenger Condition Zinc Rougher Talling

Cleaning Cu-Pb ScavenGerConcentrate Cleaning

Cu-Pb lst Cleaner
Cu-Po lst Cl.
Tail.(8)

Zine ClZinc Cleaning
Talling


Zn Cleaner Concentrate
Cu-Pb 2nd Cleaner

Cu-Pb 2nd Cl
Tail(7)

Cu-Pb Cleaner

Cu-Pb Sesaration

Concentrate




Condition Cu-Pb lst Separation Condition




Zn ScavengerFloat
Pb Cd&. 112




(CellProdud




Cu ConcentrateCleaning Zn ScavengerConcentrate

Condition 1 Zn Scaven,Cleaner




Zn Scav. Cl.




Tall.

Condition 2




(Pb Conc.2:Zn Sc v.ZnsWcav.




Cl. Conc. A(5) Cl. Conc. B

Cu-Pb 2nd Sep. Tail.
Cu-Pb 2nd Separation (Pb Conc. 3)

Cu Cleaner Concentrate
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Test'No. 2 - Continued

Metallur ical Results

Product
Weight

Cu

Assays,

PbZn

%

Au• Agli Cu

% Distribution

PbZnAu Ag

*1. Cu Cl. Conc. 1.86 128.0 6.45 5.54 0.050 42.75 39.3 1.2 0.3 10.3 11.2

Pb Conc. 1 4.85 0.67 71.0 3.41 <0.005 28.08 2.4 34.8 0.5 2.8 19.2

Pb Conc. 2 2.80 0.65 77.0 2.85 0.010 29.85 1.4 21.8 0.3 3.1 11.8

(Zn Scav.








Cl. Tadl.)








*4. Pb Conc. 3 0.25 1.85 60.3 10.6 0.048 57.11 0.3 1.5 0.1 1.3 2.0

(2nd Cu-Pb








Sep.Tail.)









Zn Scav. Cl. 5.83 0.41 18.1 49.3 0.070 11.40 1.8 10.7 8.9 45.4 9.4

Conc. A









Zn Scav. Cl. 3.83 0.96 30.6 36.4 0.020 17.65 2.8 11.8 4.3 8.6 9.5

Conc. B









Cu-Pb 2nd 3.66 2.19 17.7 38.6 0.020 14.28 6.0 6.5 4.4 8.1 7.4

Cl. Tail.









Cu-Pb lst 1.64 2.12 20.1 27.2 - 17.65 2.6 3.3 1.4




4.1

Cl. Tall.









Cu-Pb Scav. 3.13 14.4 4.59 25.4 0.010 19.07 34.0 1.5 2.4 3.4 8.4

Concentrate









Zn Cl. Conc. 41.61 0.24 1.18 58.8 - 2.45 7.5 5.0 75.7 - 14.4

zn.cl. Tail. 2.67 0.42 2.55 15.8 <0.005 3.46 0.8 0.7 1.3 1.5 1.3

Final Tail. 27.87 0.047 0.43 0.50 <0.005 0.36 1.1 1.2 0.3 15.5 1.3

Head (Calc.) 00.00 1.33 9.90 32.32 0.009 7.10 00.0 100.0 00.0 100.0 00.0

Calculated Grades and Recoveries







Products 1 + 4 2.11 24.9 12.8 6.06 0.050 44.50 39.6 2.7 0.4 11.6 13.2

Products 5 + 6 9.66 0.63 23.1 44.2 0.050 13.88 4.6 22.5 13.2 54.0 18.9

Products 3,5,6 12.46 0.63 18.0 34.9 0.040 17.47 6.0 44.3 13.5 57.1 30.7

Products 1 - 6 19.42 3.28 41.7 23.9 0.033 23.05 48.0 81.8 14.4 71.5 63.1

Products 1 - 7 23.07 3.11 37.9 26.2 0.031 21.67 54.0 88.3 18.8 79.6 70.5

Products 1 - 8 24,72 3.04 36.7 26.3 0.029 21.40 56.6 91.7 20.2 79.6 74.6

Products 1 - 9 27.85 4.32 33.1 26.2 0.027 21.13 90.6 93.2 22.6 83.1 83.0

Products 2 + 3 7.65 0.66 73.2 3.21 0.007 28.73 3.8 56.6 0.8 5.9 31.0

Prodt,cts2 - 4 7.90 0.70 72.8 3.44 0.008 29.63 4.1 58.1 0.9 7.2 33.0

Products 5 + 10 47.44 0.26 3.25 57.6 0.009 3.55 9.3 15.7 84.6 45.4 23.8

Products 5,6,10 51.27 0.31 5.30 56.0 0.009 4.60 12.1 27.5 88.9 54.0 33.3

Products 10 + 11 44.28 0.25 1.26 55.3 - 2.51 8.3 5.7 77.0 1.5 15.7

Products 3,5,6,

10,11,


Products 2,3,5,

56.74


17.31

0.38


0.64

8.71

38.4

50.8


26.1

0.009


0.031

5.80

20.4

14.3

8.4

71..8


79.1

90.5


14.0

58.6


59.9

46.4


49.9

Products 1 - 11 72.13 1.82 13.6 44.6 0.011 9.70 98.9 98.8 99.7 84.5 98.7

• oziton
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Test No. 2 — Continued

Screen Analvsis

F1ottion Feed

Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative

+65 0.1 0.1 99.9
100 0.7 0.8 99.2
150 2.2 3.0 97.0
200 7.3 10.3 89.7
270 9.8 20.1 79.9
400 14.0 34.1 65.9
400 65.9 100.0 —

Total 100.0
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Test No. 3

Purpose: To improveCu-Pb recoveryby increasingcollectoradditionsand

substitutingDow froth 250 for MI2C frother,and S02 for KCN
added to the primary grind.

Procedure: As noted and as shown in the accompanyingflowsheet.

Feed: 2000 grams minus 10 mesh sample A ore.

Grind: 20 minutes at 65 percent solids in a laboratoryball mill (g).

Conditions:

Stage
Reagents Added, pounds per ton




Time, minutes
pli




Na2CO3ZaGOI,Na2 S502k-11 R-241 DF-250 Grind Cond. Froth




Grind3.01.0 1.0




20 - - 6.7

Cu-Pb Flot.3.0--




-




3




7.6

Cu-Pb Conc. 1 - 0.01 0.020.02




1 5




Cu-Pb Conc. 2 -0.005 0.010.005




1 4





ICCBC





Cu-Pb Conc. 3--- -.01 0.010.005 0.004 1 4 -

Cu-Pb Conc, 4--- -.01 0.010.005 0.004 1 4 -

Cu-Pb Conc, 5--- -.01 0.0150.005 0.004 1 3 -

Ca(OH)2 Cu504 Z-200 Z-6






I






Combine and reserve Cu-Pb concentrates1 - 5 for cleaning.





I
Zinc Rougher Flo ation






Condition 1 1.5- -- -- - 3 - 11.5

Condition 2 3.0




-- - - -




Zn Ro. Conc. 1 1.0-0.06 0.03- -0.01 0.02 1 5 11.2

Zn Ro. Conc. 2 -0.04 0.02- -0.02 - 1 5 10.8

Zn Ro. Conc. 3 -0.02 -.02 -- 0.01 1 3




Zn Ro. Conc. 4 0.30.01 0.01- -0.01 - 1 3




--0.01




-- 0.01 1 2 ••••

Cleaning Zn concentrate1 - 4







Zn lst Cl. 0.4 -0.01 0.01 - -0.01 - 3 6 11.0




-0.008 0.005 - -0.005 0.004 1 5





-0.008 - - -0.005 0.004 1 3




Zn 2nd Cl. 0.1 -




- -- - 3 6 10:8




-0.004- --0.005  •••0.00412

Filter and reserve Zn cleaner cohcontrateand Zn lst & 2nd cl. tailingsse arately.
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Test No. 3 Continued

Conditions:

ReagentsAdded, poumds per ton kime, minutes
Stage

tleaning Cu-Pb Concentrates

Cu-Pb lst Cl.

Ca(CH)2

0.3

	

Nuchar H-31 502Z-11
A. C.

1 - 5

---.

R-241 DF-250

--

MIBC

-

Cond.

3

Froth

-

PH

9.6.4X(Cu-richfroth)




--0.08-- - - 2




3 8.0
B(Pb-richfroth)




---0.005 0.005 0.005




1 • 3 -




---0.002 0.002 - 0.004 1




2




Reserve Cu-rich productA from Cu-Pb lst cleaning.






Re-clean Pb rich productB from Cu-Pb lst Cleaning






Cu-Pb 2nd Cl.0.1---




3





-0.08-




2




3 7.5
--0.005 0.005 0.01




1




3




--0.002 0.002 - 0.0.04 1




1




Na2CO3Z-200 Z-6






Cu-Pb separation (on twice cleanedCu-Pb concentrate).






Cu-Pb lst Sep.0.50.3-- - - 5




- 10.0
-0.3--_ - . 5




- -
---1.0-- - - 2




- 4.2-






5.3
---0:70.004- - 0.004 2




2 3.8-






4.5Cu-Pblst Sep.- 0.004-




0.004 1




2




0.004




0.004 1




2




Ca(CH)2 CUS






Zn Scav.Conc. A 1.5




3




12.2
0.3-




5




12.0
0.5-0.004 0.002 0.005




2




4 12.3
••• -0.004 0.002 0.002




2




3




Filter and reserve zn scavengertalling as Pb Conc ntrat 1






,CleanZinc scavenger concentrate(once)






+0.1 lb/tNuchar0.2----- - - 5




-




--0.10--- - - 5




-




-0.2-- 0.004- - 0.004 5




- 12:0
----0.004 0.002 0.004 0.004 1




4 -Cu-Pb 2nd Sep.-0.10--- - - 5




- ----0.20-- - - 5




- 4.






6.5
--0.12 0.004- 0.004




2




4 5.3

,



.
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Test No. 3 - Continued




Conditions:




Stage




Rcagents Added, pounds per ton




Time, minutes
PH




Ca(OH)2Cu5041H-311502Z-200DF -250 MIRC Cond. Froth




Zn Scav. Conc. B 1.0 ----- - 3- 12.2




- 0.2----




5- -




- -- 0.004-0.004 - 11 -




- --- 0.004 0.0020.001 - 13 -




Na2CO3 Nuchar





Cu-Pb 3rd Sep. 0.5 0.2--




5




- -0.05--- - 5-




- --.4C 0.004-- 0.004 34 5:5




- --- 0.004 0.002- 0.004 13




Cleaning Cu Float concentratefrom Cu-Pb 3rd Separation(once)





0.2




34 12.5




-- 0.00 0.004 Gle1 • •

Stage Cu-Pb & Zn Rougher Zn lst & 2nd Cleaner
Flotation Cell 1000 g D - 1 Same Cell
Speed: r.p.m. 1700

Stage Cu-Pb Cleaners
Flotation Cell 500 g D - 1
Speed: 1300

'



Flowsheet


Feed: 2 Kg - 10 mesh sampleA

iGrind
T 


Condition Cu-Pb Rougher Condition Zine Rougher Final Tailing

Cu-Pb lst
Cu-Pb lst Cleaner	 Zn lst Cleaner Zn lst Cl. Tail.


Cl. Tail.


Cenita

12

Cor iti

12

er
3

ner

3

Cu-Pb Cl.Cu-Pb Cl.
Co -. AC nc. B

Cu-Pb 2nd Cleaner

Cu-Pb lst Sep.

Cu-Pb lst
Separation

Cu-Pb 2nd Sep.

Cu-Pb 2nd
Separation

Cu-Pb
2nd Cl.
Tail.

W
v

Zn 2nd Cleaner

V
Zn Cleaner
Concentrate

Zn 2nd Cl. Tail.

Cu-Pb lst
Sen.

Zn Scavenger
Float A

A Clearer

Zn Scavenger
Float B

Zn Scavencjer

Condition

Condition

(Pb Core.1)

n Scav.Cl.
Tail. A

Cu-Pb 2nd
Sep. Tall.
(Pb Conc. 2)

Cu-Pb 3rd Sep.

Condittioner Cu-Pb 3rd Cu-Pb 3rd
1 2 1 3 Separation Sen. Tail.


ClearLns Cu SeparationConcentrate Cu CleanerTailin

Cu Cleaner e.6ncentrate
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Test No. 3 - Continued

MetallurcicalResults

Product
Weight

Cu

Assays,

PbZn

%

Au• Ag• Cu

% Distribution


PbZnAu Ag

Cu Cl. Conc. 4.70 23.6 5.05 14.2 0.120 30.26 83.8 2.5 2.1 42.9 20.2
Cu Cl. Tail. 1.65 4.29 9.27 28.7 0.030 19.97 5.4 1.6 1.4 3.8 4.7
Cu-Pb 3rd 0.62 1.28 25.3 10.1 0.016 24.12 0.8 1.7 0.2 0.7 2.1
Sep. Tail.








Pb Conc. 2 1.93 0.25 26.7 19.0 0.020 31.75 0.4 5.5 1.1 3.0 8.7
(2nd Cu-Pb








Sep.Tall.)








8. Zn Scav. Conc. 0.86 0.59 49.3 19.5 0.020 30.75 0.4 4.5 0.5 1.3 3.8

B(ex 2nd









Sep. Tall.)









Zn Scav. Cl. 6.76 0.25 26.7 41.3 0.020 14.70 1.3 19.1 8.6 10.3 14.1
Conc. A(ex lst









Sep.Tail.)









Zn Scav. Cl. 4.03 0.30 35.9 33.0 <0.005 15.41 0.9 15.3 4.1 1.5 8.8
Tail.A(ex lst









Sep.Tail.)









Pb Conc. 1
(lst Cu-Pb

5.13 0.24 66.8 6.29 0.020 25.20 0.9 36.3 1.0 7.8 18.4

Sep. Tall.)









Cu-Pb 2nd 1.32 0.54 12.4 32.7 0.010 13..01 0.5 1.7 1.3 1.0 2.4
Cl. Tall.









Cu-Pb lst 2.40 0.47 11.5 32.4 <0.005 11.33 0.9 2.9 2.4 0.9 3.9
Cl. Tall.









Zn Cl. Conc. 39.74 0.091 1.59 59.2 <0.005 1.76 2.7 6.7 72.9 15.1 9.9
Zn 2nd 2.56 0.41 2.49 30.1 <0.005 2.40 0.8 0.7 2.4 1.0 0.9
Cl. Tall.









Zn lst 3.42 0.22 1.68 13.6 <0.005 1.45 0.6 0.6 1.4 1.3 0.7
Cl. Tall.









Final Tail. 24.87 0.033 0.34 0.43 <0.005 0.34 0.6 0.9 0.3 9.4 1.2

Head (Calc.) 100.00 1.32 9.44 32.3 0.013 7.02 100.0 00.0100.0 100.0 100.0

oz/ton

•
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Test No. 3 - Continued

4eta11urcica1Results

Cdlculated Grados and Recoveries

Product
Weight Assays,%

CuPbZn Au• Ag•

% Distribution

CuI Pb ZnAu Ag

Product 1 + 2 6.35 18.6 6.15 18.0 0.097 27.59 89.2 4.1 3.5 46.7 24.9
Products 1 - 3 6.97 17.1 7.85 17.3 0.090 27.28 90.0 5.8 3.7 47.4 27.1
Products 1 - 5 9.76 12.3 15.217.8 0.070 28.5 90.8 15.7 5.4 51.7 39.6
Products 4 + 5 2.79 0.36 33.719.2 0.020 31.4 0.8 10.0 1.6 4.3 12.5
Products 6 + 7 10.79 0.27 33.138.2 0.014 15.0 2.2 34.4 12.7 11.8 22.9
Products 6 - 8 15.92 0.26 42.027.9 0.016 18.3 3.1 70.7 13.7 19.6 41.3
Products 1 - 8 25.69 4.84 31.824.1 0.037 22.1 93.9 86.5 19.2 71.3 80.9
Products 4,5,8 7.92 0.29 55.110.8 0.020 27.4 1.7 46.3 2.6 12.1 30.9
Prodcts 4,5, 7, 8 11.95 0.29 48.618.3 0.015 23.4 2.6 61.6 6.7 13.6 39.7
Products 1 - 9 27.01 4.62 30.824.5 0.035 21.7 94.4 88.2 20.5 72.3 83.3
Products 1 - 10 29.41 4.29 29.3 25.1 0.033 20.8 95.3 91.1 22.9 73.2 87.3
Products 1 - 13 75.13 1.75 12.5 42.8 0.016 9.24 99.4 99.1 99.7 90.6 98.8
Products 11 + 12 42.30 0.11 1.64 57.4 0.005 1.80 3.57.4 75.3 16.1 10.8
Prodocts 6 + 11 46.50 0.11 5.24 56.6 0.007 3.64 4.0 25.8 81.5 25.4 24.0
Products 11 - 13 45.72 0.12 1.65 54.2 0.005 1.77 4.1 8.0 76.7 17.4 11.5
Products 6+7, 11-13 56.51 0.15 7.09 51.1 0.007 4.29 6.3 42.4 78.3 29.2 34.4

• oz/ton







"7.  
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APPENDIX

Miner alogy
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Mineralow 


The twp SkrataasProjectsampleswereidentifiedas (A) a high-grade

and (B) low-gradezincsamplerespectvely.

The mineralogywithrespectto themineralspeciespresent,andthe

mineralassociationswere similarfor both samples.The averageparticlesizeof

themineralsin the low-gradesamplewas smallerthanthatof the similarminerals

• in the high-gradesample.

The mineralspresentin bothsampleswere sphalerite,pyrite,chalcopyrite,

galena,non,-opaquegangueand a traceof bornite. In generalmorethan70 percent

of the sphalexitein bothsampleswas liberated.Non-liberatedspåhleritewas present

as middlingsassociatedwithgalena,or pyrite,or gangue,and rarelywith

chalcopyriteor combinationsof two or moreof theseminerals.

The most commonoccurrencesof galenawere as attaChmentsor inclusions

associatedwith sphalerite,andfor chalcopyriteas liberatedparticlesand as

attachmentsor inclusionsassociatedwithpyrite.

The grainsizesare shownbelowas the mescLimmlobservedgrainsize,and

the averagegrainsizeof approximately60 to 70 percentof eachmineralin each

sample.

Grain Size (11m)

Mineral HighGrade Low Grade




Max. Avge. Max. Avge.

Sphalerite 84 35 77 20

Chalcopyrite 35 20 119 15
Galena 35 15 35 10
Pyrite 77 45 105 40

Gangue 70 50




The resultsof the examinationindicatedthat neither sample should present

insoluble problemsin beneficiation.

LAKEFIELD RESEARCHOF CANADA LINITED

Lakefield,Ontario
May 11, 1977 / slb


