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SUMMARY

1. Head Analvsis

Representativesampleswere removed from C and F zone ore for

analysis.

Element C Zone F Zone

Au(g/t) 39.1*(40.9) 7.77**(7.89)

Ag(g/t) 3.3 2.3

AS(%) 7.71(7.26) 10.9(10.8)

Fe(%) 6.13 9.26

S(%) 3.39(3.25) 5.05(4.97)

* average of 32.9, 42.O, 42.4 g/t Au from three head samples
** average of 8.75, 4.97 and 9.63 g/t Au from three head samples

() average from testwork

XRF Sem1-QuantitatSveAnalysis

Element C Zone F Zone

Code:

fltanium
Chromium
Manganese
Iron
Cobalt
Nickel
Conper
Zinc
Arsenic
Bismuth
Lead
Uranium
Thcrium
Yttrium
Columbium
Mclybdenum
Silver
Cadmium
fin
Antimony

XL
N2
1
LM
NL
FT
ND
FT
ME
ND
ND
ND
ND
FT
ND
ND
ND
NI,
.vs,—
ND

T

70

F7

M


ND

FT

FT

FT

MS

ND

ND

ND

ND

F7

ND

ND

ND

ND

NE

ND

H - 1C% plus

E

	

M-

m -

LM - .5-5%

	

L -.1-1%

	

TL -.05-.5%

	

T -.01-.1%

FT - Less than .01%

ND - Not detected



Sumrary - Continued

2. Minera1cEv

The mineralogy or the gold-arsenor te ores was described in a letter

from Mr. Frank Nixon


C Zone High grade

reins. Native gold

grains. A few gold

illstrongLy fractured.

to Lakefield Researoh, dated December 18, 1981.

gold mineralization was associated with arsenopyrite

was intergrown with masses of arsenopyrite grains and

F Zone The granite hosz rock was cut

with chlorite alteration along fracture

in quartz

as free

inclusions were observed in arsenopyrite grains, which were

by arsenopyrite veins which were associated


zones. The granite which had been strongly

shattered consisted of coarse interlocking feldspars with lesser interstitial and

fracture filling quartz. Very little visible gold was observed.

3. Gold Association

The gold associatiDn in bcth ores was determined by a seouential

amaigamation and leaching procedure. Each ore was ground to aptroximately 50 and

50 percent minus 203 mesh. The grcund cult was amalgamated and cyanided to recover

2available gold. The cyanide residue was leached with HC1 and cyanided tc determine


the gold associated with carbonates. The cyanide residue was leached with HC1 and

n312 and cyanided to determLne the gold associated with iron and metal oxides.

The cyanide resCdue was fir='1' leached with acua regia to determine the gold

associated with sulphides. Gold in the residue frc= the aqua regia leach was

associated with silicates.

The results are nresented in Table No. 1. At a gr nd of about 805 mi.'.1s

^nn mesh a total of 94% of the gold in Sample C wa= available for recovery by

ama gamationicyanidation. Only 4% was associated with sulphides. At a similar

grinding size on Sample F, a total cr 855 cf the gold was available for reccvery

by amaLgamation/cyanidaticn. 10f,of the goLl was associated with sulphides.
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Summary- Continued

3. Gold Association- Cont'd

At a coarsergrind a^--. "" m'nus 200 mesh the amount of gold locked

into a sulphidematrix increasedto 17 % in Sample F.

•Table No. 1 - Gold Association

Sample

111
Grind % -200 mesh

Availableby amaigamazion

Availableby cya-__Ion




Zone C

46


45


L2

77


68


26

Zone F

47


41


39

Associazedwizh carbonazes




6




2

Associatedwith iron oxides ezc. 1 <1 1

Assoziatedwith sulnhides




6 4 17

Associazedw th silicates




<1 1 <1

C-ranidation

Cyanidatio tests were conduzzedcn bozn samniesaz three grindingsizes in

tests on roLls (1 g/L Na0:;,33 % solids,pH 10.5-11.5,2 x 24 h). The results are

rresented in Table No. 2.

A total cf 93 % of the gold in Samole C could be recoveredby cyanidationat a

trimary grind of 73 % minus 202 mesh leaving a residue assaying2.5 g/t Au. A finer grin:

to 98 % minus 200 mesh reducedthe residueassay to 2.1 g/t Au.

A zozal of 80 ";cf zh_ bo_d 4n Sanole F czuld be recoveredby cyanidationaz a

mary grind of 76 % minus 200 mesh leavinc a residue assayinc1.8 g/t Au.

82

56

32

2

<I

10

<1
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S"i ary - Continued

L. Cvanidation- Cont'd

Cyanide consumptionranged from 2.6 to 3.4 kg/t and reducingpowers ranzed from

200 to 260 m:"_,0.1 N KM:-.04/1,pregnantsolution.

Additionaltests are being conductedto examinevariousmethods of reducingthe

yanide consumption.

Table No. 2 - C anidationof Ore

Test
No.

Sample




Zone

GrdndReagent Cons.
-200
meshNaCNCaT

kg/tkg/t

Gold Residue

Assay

Au, g/t

Head
Assay
Au g/t

Reducing
Power* pK Range

27




40' •.9 90 3.70 37.1 120 c).2-1a.4
28




702.9 93 2.47 36.8 200 10.3-11.1
29




98 94 2.06 36.0 220 10.3-11.2

30




1451.3 1.2 73 1.72 6.32 122 13.1-11.5
31




762.8 2.0 80, 1.57 7.76 218 10.1-11.2
32




993.0 2.1 80 1 .37 6.76 259 10.0-11.1

*-- 0.1 N creg-nantsolut=





•





411





5. Flotation


Flotatz0ntests were conduztedon both samplesat two grindingsizes (approx-

inately 80 and 98 % mdnus 200 mesh).

Sammle C: A primary grond of 80 % minus 200 nesh produceda flotationtailing which repres

ted 75 % of the feed weight and assayed1.5 g/t Au. The rougher concentrateassayed170 g

Au, 26 % As, and 12 % S at 98 % gcld recovery.

Increasingthe grindingfinenessto 98 % mlnus 200 mesh did not significantly

reduce gold 1osses in the flotationt



Summary- Continued

5. Flotation- Cont'd

Cleaningtests reduced the concentrateweight by about 50 % with a loss of

about 6 % of the gold. The cleanerconcentratefrom Test 9 represented13 % of the

feed weight and assayed 308 g/t Au, 111% As, and 19 % S at 92 % gold recovery.

•Samcle F: A primary grind of 80 % minus 200 mesh produceda flotationtailing which

represented65 % of the feed weight and assayed 0.5 g/t Au. The rougher concentrate

assayed 19 g/t Au, 28 % As, and 13 % S at 96 % gc1d recovery.
111

Increasingthe grindingfinenessdid not reduce gold loss in the flotat on

tailing.

Cleaningtests reduced the concentratewaSght by about 50 % with a loss of about

10 % of the gold in the cleanertailinss. The cleasserconcentratefrom Test 10 represente

19 % of the feed weight and assayed 32 g/t Au, 405 As, and 19 % S at 86 % gold recovery.

2he flotationtest conditionsand results are ccntainedin Table Nc. 3. Geld

grade versus recoverycleaningcurves are iflustratedin Fi,sures1 and 2.

41,Tab1eNo. 3 - FlotaticnTest Conditionsand Pesults

411Conditions


liTest
No. Sample

Grrid
%-200
mesh

Rougher Flotation

AX352AP206Time
g/tg/tmin.

Regrind

min

CleanerFlotation

AN350AP208
Stases g/tg/t

CleanerFeed

% -200

mesh

5 C Zone 77 40 40 12 - - - - -
9 C Zone 77 40 110 17 - : 5 5 92
11 C Zone 77 L0 40 12 10 3 15 15 99
13 C Zone 97 70 70 15 - 3 10 10 99
15* C Zone - 40 40 12 - 3 5 5




7 F Zone 82 40 40 12 - - - - -
10 F Zone 82 40 40 12 - 3 5 5 92




F Zone 82 40 40 12 15 3 22 20 99
-4 F Zcne 97 "

1,, 70 ,R
_, - 3 10 10 99




F lone - LO 40 12 - 3 R
. 5




kg charge for concentrateproduction



Table No.

•
3 - Flotation Test Conditions

11
and Results - Cont'd


 •• •




Results




Cleaner Coneentrate




Rougher Concentrate




Rougher Tailing




Test
o. Wgt.

Assay %,g/t% Dist. Wgt.
Assay %,g/t% Dist.




Wgt.
Assay %,g/t% Dist.




AuAsSAu As S




AuAsGAu As




AuAsSAuAs




5




27.4 140 25.911.398 96 97 72 .6 1.27 0.39 0.132 3




9 13.3 30640.8 19.292 77 78 25.4 170 26.0 12.098 93 96 74.6 1.460.630.29 3 7 7




11 9.1 36239.8 18.786 50 53 31.7 11821.59.6 98 95 95 68.3 1.32 0.550.262 5 6




1312.0 32440.2 19.193 67 70 36.3 11318.88.798 91;95 63.8 1.27 0.69 0.27 2 6 5




1511-7 30343.5 19.889 69 71 21.3 17932.2 14.11 96 93 94 78.7 1.90 0.68 0.264 6




7 --- 36.0 20.828.513.097 95 95 64.0 0.h20.930.3846 5




I.

1019.2 31.539.618.986 72 74 34.7 19.3 28.413.396 93 94 65.3 0.471.100.4457 6 -1




1212.8 51.9ho.y18.975 48 49 40.2 ,21.0 25.411.59594 95 59.8 0.781.070.4456 5




1416.7 38.937.9 18.9846o 63 46.8 '15.9 21.0 10.1 96 93 94 53.2 0.541.370.5747 6




1617.5 29.8 39.919.076 64 65 30.5 20.832.215.292 89 91 69.5 0.77 1.69 0.67811 9
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Suctmary Continued

6. C anidationof FlotationFroducts

Cyanddatdontests were conductedon the cleaner concentrate,combinedcleaner

tailing, and rougher talling from flotatdontests sn both sazoles C and F. The test

conditionswere 1 g/L NaON, 33 % solids,pH 10.5-11.5,2 x 24 h, in bottle test on rolls.

The resultswhich are containedin Table No. 4 showed 85 % 6-01dextractionfrom

•the cleaner concentrate,90 % go1d extractionfrom the rougher concentrateand 93 % overal:

gold extractionfrom Sample C.

Sample F troduced64 % gcld extractionfrordthe cleane- concantrat,,73 % g8:4

extractionfrom the rougher concentrateand TO % overallgold extracton.

Cyanide consumptionwas significantlylower than cyanide tests on both ground

ores. Th's nhenomenonwi" be examlnedIn furthertests.

Table No. 4 - Cvanidationof FlotatlonProducts

Test Samnd,
Flot-t'onPrczuctTone

Rearc.ntCons.*

NaCN CaS
kg/t kg/t

Go'd =xt'n
Sesddue

neac nssa7Assay
g/tAu, g/t Au,

Ind. C'all

 11

7

Cleaner Conc.

 9

0 Oleaner fl21.

 6

c Rougher Tall.

Cleaner Conc.
'F Cleaner Tail.

	

8 F .HougherTall.


*overall

0.07 0.07 96 85 13.2 303
3.09 0.14 76 5 6.2 29
2.20 0.32 74 3 0.5 1.9

0.15 0.13 85 64 5.6 30
0.38 0.13 57 9 3.6 8.7
0.20 0.30 42 3 0.4 0.8



Su-mary - Continued

7. Roastin and Cvanidationof FlotatlonProducts

The cleaner concentratesand combinedcleanertailingsfrom flotationtests on

both Samples C and F were roastedin a muffle furnace in two stages at 575o and 62500 to

eliminatethe arsenic and exfoliatethe sulnhidesto exposethe gold for recoveryby

cyanidation.

Efficientarsenicand sulphureliminatoonwas achievedin the tests. Gold

IIrecovery from Sample C increasedby 2 % from the cleaner concentrateand by 3 % from the

rougber concentrate. This data confined the gold associationtestworkin Section 3 which

showed approximately4 % of the gold associatedwith sulphides.

Gold recovery from Samnle F increasedby 6 % from the cleanerconcentrateand

bY 9 % from the rougher concentrate. This data also confirriedthe gold associationresult

in Section 3 which showed anproximately10 % goldassociationth sulphidesat a primary

grind of about 80 % mfnus 200 mesh.

The results are tabulatedin Table No. 5.

Table No. 5 - Effect of RoastinE in evanideRecoverv

Reagent Cons.*IGold Ext'n
% AuFlotatienProductTreatrient NaCN0a0

kg/tkg/tInd.O'all

ResldueAssay

	

AuAsS

	

g/t%%

TestSammle
o.Zone

17 0 Cleaner Conc. As Rec'd 0.37 0.07 96 85 13.243.519.8




Cleaner Conc. Roasted 0.10 0.19 97 87 15.31.1<0.1
19 0 Cleaner Tail. As Rec'd 0.09 0.14 76 5 6.218.47.7
23 C Cleaner Tall. Roaste^ 0.05 0.08 87 6 3.83.30.5




Cleaner Conc. As Rec'd 0.15 0.13 85 64 5.639.9 19.0
22 F Cleaner Conc. Roasted 0.16 0.33 93 70 5.01.3<0.1
20 F CleanerTail. As Rec'd 0.08 0.13 57 9 3.62:.710.0




Cleaner Tail. Roasted 0.16 0.25 70 12 3.33.30.2

*overal-'
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RECOMMENDATIONS

Additionalcyanidationtestsarebeingconductedon SampleC to determine

the causeand to examinemethodsof reducingcyanideconsumption.

•
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SKYCDTP

On March 5, 1982, 2 druns of F Zone and 1 drum of C Zone gold-arsentpyriteore

were receivedfrom A/S Sulfidmalm.

The 2 Mrums of F Zone were combined,jaw and cone crushedto -10 cm and riffled

to reject 3/4 to storage. The remaining1/4 was roLl crushedt0 -1.7 mm (10 m...sh)and

irfied dr.tt15 x 2 kg and 1 x 10 kg test chargesand a head samtle for anaLysis. Three

separateassay sampleswere preparedfor gold analysis.

The drum of C Zone was jaw and cone crushedto -10 mm and rLffLed tt reject 1/2

to storage. The renaLning1/2 was roll crushed to -1.7 mm (10 mesh) and riffLed into 15 :

2 kg and 1 x 10 kg test charges and a head sPmp.Lefor analysis. Three semarateassay

samtles were trepared for gold analysis.

Screen Aaalvses

Zone F - Head

-
p r(e.atnea

• n 1 Cumulative
% Passing
Cumulative

Mesh Sise

(Tyler)

-I- 10 0.8 0.5 99.2
114 „ 16.1 83.9
20




31.6 68.4
28




1 5.7 54.3
35 10,.7 56.0 43.6
48




65.9 34.1
65 7.1 73.0 27.0

loo 5.8 78.8 21.2
150 5.1 83.9 16.1
200 3.9 87.8 12.2
2703.3 91.1 8.9
1400 93.5 6.5

- 4006.5 100.0




Total100.0






SamplePreparation- Continued

ScreenAnalses- Cont'd

ZoneC - Head

% Retained

IndividualCumulative

% Passing
Cumulative

MeshSize

(TYler)

+10 0.6 0.6 99.4
11,14 16.8 17.4 82.6

20 16.8 34.2 65.8
28 15.9 50.1 49.9
35 10.6 60.7 39.311148
65

9.1

6.0

69.8

75.8

30.2

24.2

100 5.1 80.9 19.1
150 4.5 85.4 14.6
200 3.2 88.6 11.4
270 2.6 91.2 8.8
400 1.5 92.7 7.3- 400 7.3 100.0 -

Total 100.0
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INVENTORY

Tbe followingsemplesareon handat Lakefield.

12 kg - 10 mm C Zone
1 x 2 kg - 1.7mm (10mesh)C Zone
100 kg - 10 mm F Zone
3 x 2 kg - 1.7 mm (10mesh)F Zone
1 x 250g - CleanerConcentrateTest15 C Zone
4 x 250g - CleanerConcentrateTest16 F Zone
2 x 250g - CombinedCleanerTailingTest16 F Zone

se-:-

-
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D=TASLS OF TESS

Tese Nc. 1


Purpose: To deterrine the Au assoc atien cf Zone C Sanrle.

Procedure: A 2 kg -10 mesh sample was ground and filtered. Two 500 gram samples

were cut as omecsite 1/8 th's of the filter cake. One 500 grass

sample was used as a head sameie for screen analysis.
The second 500 zram samele was amalgamated with 10 g cf mercury for

one hour at pH 10.5 with Na0H. The mercury was recovered by

elutriation.
The amalgamation residue was cyanided in a 2.5 litre botele for
24 hours. The pH was maineained at 11.5 with Ca(OH)2 and the

soLution strength maintained at 1.0 g/L NaCN.
The cyanide residue was filtered washed 3 times with water and

dried. The solution and residue were sanpled and analvsed for

Au and Å.
A 102 gram sameLe was riffled from the cyanide leach residue for

further leaching tests.
This samele was leached in 200 mi of concentrated HC1 for one

hour at 10000 (slight bcil) to dissolve carbonate(s). The pulp

was filtered and the residue was water washed 3 times. The

sclution was assayed for Au. 7ne acid ieached residue was

rerulped with 200 oL of water and cyanided at pH 11 with 20 gri

Na2N for lh, filtered, and washed 3 times with water.
The cyanide so1utitn was assayed for Au.
To determine the Au in associatitn with iron oxides, the leach
residue was leached for 1 h at 10000 (slight boil) in concentrated

HC1 with stanncus chloride. The eulp was filtered and washed 3
times with water. The residue wa5 cyanided at pH 11.0 in 200 mL

of 20 g/L NaON, for 1 h, filtered and washed 3 times with water.
The Leach residue was ieached for 1 h at 10000 in 200 ml cf acua

regia. 7he eule was filtered and washed. The aqua regia leach

was reueated once to ensure comelete dissolution of the sulphides.
The pule was fileered, washed and the solution and residue were
assayed for Au.

• Feed: 2000g minus 10 mesh Zone C ore.

Grind: 20 minutes at 66 solids in lab ball mill

Condititns: Amaigamation: Feed - 500 g ground ore
% stlids - 33
Time - 1 h
Mercury

-

10 g

Oonttitn No. 1: Feed - 500 g amalgamation tail n

% Stlids

-

33

Sciution - eR 10.5 - 11.5 adjusted w'th

Ca(CH)2
NaC: - 1 g/i
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Test No. 1 - Continued

Rea2ent 32.1r,..ce

TimeAdded, GransResidualConsumed

ActualEquiva1entGramsGraz...s,
HoursNaCN i Ca(OH)2NaCNCa0NaCNCaCNaCNCa0

pHR.P.*I

0-2 1.05 1.00 1.00 0.72 0-90 - 0.10 - 11.7
2-8 0.10 - 0.10 - 0-96 - 0.04 - 11.1i
8-24 0.04 - 0.04 - 1.00 0.27 - 0.45 11.3

Tctal 1.19 1.00 1.14 0.72 1.00 0.27 0.14 0.45




Reagent Consumption(kg per metric mcn of cyanidefeed) NaCN: 0.28 Ca0:
Final SolutionVolumes: 2240 mL

*ReducingFower: mL 0.1 N KKn04/Lpregnant sclutlon

-

-
60

0.90

HC1 Leach:

CyanidationNo. 2:

PC1/Srci-Leach:

CvanidationNo. 3:

Leach:

Feed - NaCN Nc. 1 Leach Residue
% Solids - 33
Saluticn - Conc. HO1
Tern. - 100c,
Time - 1 h

Feed - HC1 Leach Residue
% Solids - 33
Solution - pH 11.0 adjustedwith NaCH

NaCN 20 g/L
Time - 1 h

Feel - NaCN No. 2 Leacr.Residue
% Solids - 33
Solution - 200 mL Conc. HC1

20 mL 5% Sn 012
Temp. - 100oC
Time - 1 h
Observaticns- No colour changewith Sn012

Feed - HC1/Sn012Leach Residue
% Solids - 33
Solution - pH 11.0 adjustedwith NaOH

NaCN 22 g/L
Time - 1 h

Feed - NaCN No. 3 Leach Residue
% Solids - 33
Solution - 160 mi HC1 + 40 mi 111103
Temp. - 100°C
Time - 1 h
Repeat - 1 time



Test No. 1 - Continued

Me8allur-cal Results

Amalassationand CvanidatienNc.

-

Assays, mg/L, g/t % Distribution

Au Ag Au


44.6

Az

3.84 0.33 41.3 51.7
5.97 1.40 14.1 148.3

42.4 2.91 100.0 100.0

Product Amcunt

1• Hg Amalzam 10 g
24 h CyanideSolution 2240 mIL
24 h CyanideResidue 490.4 g

Head (Calculated) 490.4 g

ra11 Resud8c

Assays, mg/L, g/t % Distribution
Product Amount

Amadgam -
NaCN Leach No. 1 456.7 =L
Hcl reach 5,61uton 480 7.2,
NaCN Leach No. 2 500 mI,
HCl/SnCld Leach 500 mI
NaCN Leach No. 3 510 mL
Acua Rezia 890 mi
Residue 70.0 g

:

Head (Calcula 100.2 z

Au

-

Ag


44.7
3.84 41.4
0.006 0.1
0.49 5.8
0.002 0.0
0.11 1.3
0.30 6.3
0.22 0.4




100.0

Screen Anadys s - 20 Minutes/2hz Isme C

Mesh Size % Retained
(myler) Individual

+35 0.3
48 2.1
65 7.3
100 14.2
150 16.8
200 13.7
270 10.9
400 7.7

-400 27.0

Tctal 100.0

•
% Passing

Cumulative Cumulative

0.3 99.7
2.4 97.6
9.7 90.3
23.9 76.1
40.7 59.3
54.,“ 45.6

65.3 34.7
72.0 27.0
100.0
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Test No. 2


Furpose: To determinethe gold associationof Zone F sazple.

Procedure: As per test No. 1.

Feed: 2000 grars minus 10 mesh Zone F ore.

Grind: 20 minutes at 66% solids in lab ball mill.

Conditions: As ver test Nc. 1

Reazent Balance - CvanidationNo. 1 •
Time Added, Grams Residual Consuned

Hours NaCN Ca(OH)2 NaON CaC Na2N I Ca0 NaCN Ca0
- i

*Actual R.P.Equivalent Grer, Greizs

0-2 1.05 1.00 1.00 0.72 0.90 - 0.10 -




2-8 0.10 - 0.10 - 0.96 - 0.04 - -




0.04 - 0.048-24
 - 1.00 0.27 - 0.45 60

Total 1.19 1.00 1.14 0.72 1.00 0.27 0.1 4 o. 45




Reagent Corsumution(kg Der metr c ton cf cyanida feed) NaCN: 0.28 Ca0: 0.90

Final SclutionVolumes: 2120 mL

* Red-cing Power: mL 0.1 N Kyclo,/Lvraznantsolution

Matal1urzica2Resulzs

Amalazation and CvanidationNo.

Assays, g/t, mg/L % Dist ibution
Product Amount

Hg Amalgam 10 g

Au Ag Au


40.2

Ag

24 h Qyanide Solution 2120 mL 0.76 0.14 37.6 28.8
Residue 494.1g 1.92 1.50 22.2 71.2

Head (Calculated) 49L.1 g 8.66 2.10 100.0 100.0
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Test No. 2 - Continued

Metallur-icalResults- Cont'd

Overall Results

Product Agicung

1. Amalgam -
dmh2. NaCN Leach No. 1 429 mI
Illv3. HC1 Leach Solution 480 mI

NaCN Leach No. 2 470 m21
HC1/Sn012Leach 552 mI

1116. NaCN Leach No. 3

5140rL
Aqua Rezia 920 riL
Residue 66.4 g

Head (Calculated) 100.0 g

Assays, g/i, mg/I%

Au

-

D'smr:buti

Au

41.1
0.76 38.3
0.003 0.1
0.01 2.2
0.022 0.1
0.22 1.3
0.15 16.2
0.09 0.7

8.52 100.0

Screen Ana1vsis

20 mdnutes/2kr lone F

Mesh Size % Ret ned % Passing
(Tyler) 7ndv4dual Cumulative Cumulative

20

28

:35
46
65
130

*150 222
270
400

- 400

Total

0.1
0.1
0.2
i.6
5.7
13.0
17.8
114.8
11.2
8.4
27.1

100.0

0.1
0.0
0.4
2.0
7.7
20.7
38.5
5"›.3
64.5
72.9
102.0

99.9
99.8
99.5
98.0
92.3
79.3
61.5 
46.7
35.5
27.1
-



Test No. 3


Purpose: Tc repeat test No. 1, but at a finer grind.

rocedure: As per test Nc. 1.

Feed: 2:501gr&ts mfnus 10 nesh :fne zre.

Grind: 40 minutes at 66% solids in lab ball mill.

Conditions: As per test No. 1.

Reazent Balance - evanidatfonNo. 1

..,.,m,.,J.-- Added, Grants Res'dual Consumed

Hours
Actual

NaCNCa,OB)c
Ecuivalent

NaCNCa0
Grans

NaCN Ca0 NaCN
GrRms

Ca0

DH

0-2 1.05 1.00 1.00 0.72 0.88




0.12 - 11.7
2-8 0.12




0.1




0.94 - o.o6 - ii.4
8-24 0.06




0.06




1.00 0.2L




o.46 11.3

Tctaf 1 .23 1.0: 1.18 0.72 1.02 0.21i 0.18 0..-.8




Reagent Consumntion(kg per metric tcn cf cyantde feed) NaCN: 0.36 Ca0:

Final SolutionVolumes: 2100 mL

*ReducingPower: 0.1 N KM,n04/11nregnantsolution

0.96



.aa
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Tesz No. 3 - Continuel

Meta1lurricalResults

AmalzamationevahOdation No.I

Assays, mg/L, g/t % Distribution




Prcduct Amount






Au Ag Au Ag


 Hg Amalgam 10 g




67.3




24 h CyanideSolution 2100 mL 3.25 0.29 25.4 48.4


 Cyanide Residue 498.7 g 3.94 1.30 7.3 51.6




(Ca) L9'.7 g 53.9 2.53 100.0 100.3

Overal",Resudzs

Product

Amalgam
NaON Leach No.
HC1 Leach Sotior.
NaCN Leasb ::o.2
HC1/5n012 Leach
NaCN Learh Ns.3
Aqua Re€,;da
ResOdue

:

Head (Cddculated)

Amount


c
142Dmi
,.-,,,c.-41,J---,
460 ItL

510 ml,


500 7.1.
, r:.tCL...

67.9g

100.0 g

Assays, mg/L, g/t

Au

-
3.25

0.302

0.16
<0.001
0.04
0.26
0.50

53.5

% Distribution

Au

67.7

25.6

0.0
1.4

-
0.4


4.3


0.6

100.0

• Screen Anal.scs

LO -4nutes/2 kr Zone

Mesh Sire

(Tyler)

% Retained
Individual CtonLative

% Passing
Cumulative

+65 0.1 0.1 99.9

100 1.3 1.4 98.6

150 6.6 8.0 92.0

203 14.6 22.6
,...„,

270 16.6 29.2 60.8

400 13.3 52.5 147.5
-400 47.5




-

:otal 100.0
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Test No. 14

Purpose: To repeat test No. 2, bum at a finer grind.

Procedure: As per test No. 1.

Feed: 2000 grars minus 10 mesh Zone F ore.

Grind: 40 minutes at 66%solids in lab ball mill.

Cond1tions: As per test No. 1.

Reagent Ralance - evanidationNo. 1

Time Added, Grams Residual Consumed

Actual Ecuivalent Grams Grars
Hours NaCN Ca(OH)2 NaCN 0a0 NaCN Ca0 NaCN Ca0

0-2

,
2-3

8.-24

Total

1 .05

0.12

0.09

1.26

1.00
-

_

1.02

1.00

0.12

0.09

0.72
-

_

0.72

0.F:

0.91

1.00

0.00

-
-
0.30

0.30

n 12

0.09

-

0.21

-
-
0.42

0.42

_

-
6o

Reagent Consumntion(kg per metrdc ton of cyani6e feed) NaCN: 0.42 Ca0: 0,84

Final SolutionVolumes: 2060

* Reducing Power : mO 0.1 N ?2.1m04/Lof pregnant solution

i.
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Tesz Nz. - Cznzinued

Mezal'urglcadP.esudzs

A=alzamatic-& CvanidazicnNc.

Assays, mg/L, g/t 101szribuzion

Prc-- Aczzunz

I. Amaizam 10 g

Au




AuAg

53.5
24 h Cyanida Sc'ut'zn 2060 0.71 0.13 30.025.4
Cyanide Residue 495.9 E 1.61 1.6o 16.574.6

(CaLc""oted) 1+95,9 g 9.80 2.1 100.0100.0

OveralL Results






- /4-Assays ) % Tiszribuzzcn
Producz ArcuLz




I. Azzalgam
NaCl;Leach No. L
H0' Leach go1uz1zn

Leach Nz. 2
HOL/Sh012 Leach
Na= Leach ::c..;

:

7. Aqua Regia
3. Residue

•Head(Calculated) 100.0 g 9.34




100.0

Soreen Ana1vsis





40 minuze Srind





Mesh Siz= % ReZdined




% Pass'ng




/-4.1‘Indivdu
 _er CumuLative




Cumulaz've




65 ._ 0.1




99.9




100 0.e 0.9




99.4




150 4.3 5.7




94.3




200 11.9 17.6




82:4




270 17. 35.0




65.0




400 14.6 49.6




50.=




-400 50.4 100.2




-




Au Au


55.7
0.71 31.6
0.D04 0.2
0.027 1 •5
<0.000




0.:L2 0.6




10.i
C. 0L. 0.3

Tozal 100.0
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Test No. 5


Purpose:To examinethe flotationresponseof C Zone ore.

Procedure:As below.

Feed:2 kg minus 10 mesh C Zone

Grind: 43 minutes at 66% solids in ball mill.

Conditions:

ReagentsAdded, g/tohneTime, minutes

•
Stage

Ax350AF208DF250 GrindCond.Froth
pH

Grind - 40 - -
Rougher 1 20 20 10 - 2 4 7.8
Rougher 2 10 10 5 1 4
Rougher 3 10 10 5 1 4

Stage Rougher
FlotationCell 1000 g D-1
Speed: r.p.m. 1800
Solids 33

Observations:

The ground sample appearedliberated.
The arsenopyritefloatedvery well.
Strong first stage flotation.
The second and third stages floated coarse arsenopyriteand
some middlings.



ny-e.
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Test No.5 - Cont nued

MetallurcicalResults

Weight Assays, %,g/tonne % Distributicn
Product







ar
/0 Au As 3 Au As




1. Rougher Conc. 1 19.61 189.27 32.3 14.2 94.4 85.9 87.1
2.RouizherCcnc. 2 1.31 22.30 12.8 5-25 2.4 7.5 7.1

1113. Rougher Conc. 3 3.hi: 8.99 5.9:, 2.32 0.8 2.8 2.5
Illr4•Rougher Tailing 72.64 1.27 0.39 0.13 2.3 3.8 3.0

Head (Calculated)




100.00 39.31 7.37 3.18 100.0 100.0 100.0

CalculatedGrades and Recoveries






Products 1 & 2




23.92 159.2 28.8 15.6 96.8 93.4 94.5
Products 1 tc 3




27.36 140.3 25.9 11.3 97.6 96.2 97.0
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Test No. 6


Purpose: To cyanidethe flotationtailing from test No. 5.

Procedure: The samplewas pulped with water in a two litrebottle. NaCN and
lime were added and the cyanidationwas carriedout on rolls in
1 x 24 hour stage. The pulp was filteredand the residuewashed
three times with water.

Feed: 500 g flotationtailing from test No. 5.

SolutionVolume: 1000 mL Pulp Density 33% solids

SolutionComposition: 1.0 g/L NaCN 111

pH Range: 10.5 - 11.5 with Ca(OH)2

Grind: Nil

Rea ent Balance

TimeAdded, GremResidual Consumed

Grars
NaCNC40




pH




ActualEquivalentGrams
HoursNaCN 1Ca(OH)2NaCNCa0NaCNCa0

0-21.00.170.950.130.84 0.11 - 10.9 10.4 -
2-70.120.070.110.050.950.02 0 0.16 10.9 10.7 -
7-240.050.040.930.03 0.02 0.03 11.0 10.6 22.4

Total1.120.291.060.220.930.03 0.13 0.19 -




Reagent Consumption(kg/tof cyanidefeed)NaCN: 0.26 Ca0: 0.38




* Reducing Power:ni 0.1 N K4n04/L pregnant solution






MetallurzicalResults




Assays, mg/L, g/t % Distribution
Product Amount





Au Au

Solution 2210 mL 0.22 74. 2
Residue 497.2 g 0.34 25.8

Head (Calc.) 497.2 g 1.32 100.0

Comments: Efficientrecoveryof gold from rougher tailing.
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Test Nc. 7


Purrose: To rereat test No. 5 on F Zone ore.

Prcoedure: As beLow.

Feed: 2 kg minus 10 mesh F Zone.

Grind: 40 minutes at 66% solids in ball mill.

Conjitions:

- -- - -
29 2010 2




12 105 1 4
,,-, 105

Rougher

1 4




1000 gD-1





1800





33




Samrle arrearedhigh graje arsenoryrite.




ReagentsAdded,

AX350 ( v oce

g/tonne

DF250

Time,

Cond.

minutes

Froth

Stage
Flotation Cell
Speed: r.p.m.
% Solids

Observations:

Stage

II1Grind
Rougher 1
Rougher 2
Rougher 3

Soriearsenenyritepresent as reprer inclusionsin silicates. These
particlesremainedin the flctationtailing.

MetallurgIcalResults

Product
Weight


%

Assays,%,

AuAs

g/tonne

S

% Distribution

Au As si

Rougher Conc.1 22.40 30.53 35.8 16.5 88.1 73.9 75.3
Rougher Ccnc.2 9.39 5.76 20.3 8.79 7.0 17.6 16.8
Rougher Conc.3 4.18 2.74 7.82 3.45 1.5 3.0 2.9
Rougher Tailing 61.03 0.42 0.93 0.38 3.5 5.5 5.0

Read (C&oulated) 100.00 7.76 10.6 4.9: 100.0 100.0 103.0

Cacuated Grades and Recoveries







31.79 2.21 31.3 14.22 95.1 91.5 192.1
Froducts 1 to 35.97 20.83 28.5 12.97 96.6 94.5 195.0
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Test No. 8

Purpose:

Feed:

SolutionVolume:

SoLutionComposition:

pR Ranze:

Reagent Balance:

To cyanidethe flotationtailing from test No. 7.

The samulewas pulped with water in a two litre bottle.
NaCN and lime were added and the cyanidationwas carried
out on rclls in 1 - 24 hour staze. The pulp was filtered
and the residuewashed three times with water.

500 g flotationtailing from test No. 7.

1000 m.LPulp Density 33% solids


1.0 g/L NaCN

10.5 - 11.5 with Ca.‘01-22

T'meAdded, GramsResidual

ActualEcuivalentGrans
BoursNaCNCa(OH)2,‘a...,Ca0NaC::Ca0

0-21.00.200.950.150.83
2-50.130.080.120.080.920.02

0.230.070.030.350.930.03

Total1.180.351.100.28 0.93 0.03

Reagent Consumptlon(kg/t of cyanide feed)NaCN:

Consumed

Grams
NaC:0a0

0.12
0.030.19
0.020.04

0.170.23

0.34Ca0:0.46

11.2

10.9

11.0

,w

10.3

10.6

10.5 32.4

*ReducingPower: mL 0.1 N ICK:10,4/Luregnantsolution

Vetall= 	 onRo=uts

Assays,gja -ls,n.--flon
Product Amount





Au Au

Solution 2130 inL 0. 0 )41 42.2
Residue 496.7 g 0.214 57.8

Head(Calc.) 496.7 g




100.0
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Test No. 9


Purpose: To examine the cleaningcharacteristicsof ore sample C.

Procedure: As below.

Feed: 2 kg minus 10 mesh ore sample Zone C.

Grind: 40 minutes at 66% solids in lab ball mill.

Conditions:

ReagentsAdded, g/t


AX350AF208DF250

---

Time, minutes


GrindCond.Froth

40--
20 20 10 - 2 4
10 10 5 - 1 4
10 10 5 - 1 14
- - - - 1 5
5 5 - - 1 2
- - - - 1 5
- - - - 1 4




Rougher




Cleaner




: Obsenations:

Rougher - as per test No. 5
- some sulnhidespresent as small attachmentson large
gangue particles

Cleaners- most of the arsenopyritefloated rapidly. The first cleaner
requiredadditionalcollectorto float large sulphide
particlesand sulphidemiddlings.
water cleaningwas used in later stages
2nd & 3rd cleanertailingscontainedmiddlingsand large
arsenopyritegrains
all cleanertailingsapnearedhigh in slimes

Stage

11/Grind
Rougher 1
Rougher 2
Rougher 3
lst Cleaner

2nd Cleaner

3rd Cleaner

Stage
Flotation Cell 1000 g D-1 500 g D-1
Speed: r.p.m. 1800 1200
% Solids 33
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Test No. 9 - Continued

Metallurg cal Results

Product
Weight Assays,

Au

%, g/toane

As

% Distribution

AuAs

Cleaner Concentrate 13.27 306.30 40.8 19.2 91.8 76.5 77.8
3rd Cleaner Tailing 1.87 41.43 22.6 10.6 1.8 6.o 6.1
2nd Cleaner Tailing 3.63 38.42 13.6 5.39 3.1 7.0 6.0
lst Cleaner Tail1ng 6.65 5.63 4.18 1.74 0.8 3.9 3.5
Rougher Tailing 74.58 1.46 0.63 0.29 2.5 6.6 6.6

Head (0a1cu1ated'; 100.00 144.28 7.08 3.27 100.0 100.0 100.0

CalculatedGrades and Recoveries






P-oducts1 & 2 15.114 273.59 38.55 :3.a4 93.6 82.5 83.9
Pro.4totsto =8.77 225.12 33.73 =5.67 96.7 89.5 89.9
Produots1 to 25.42 :69.91 26.00 12.03 97.5 93.4 93.4
Products2 80 4 12.15 20.94 9.83 4.19 5.7 16.9 15.6

Screen Analvsis







CtotbinedCleaner Products







Meah Size s




cW

rassing





Irv• 
 C=1-tive

+100 0.1 0.1 99.9
150 1.6 1.7 98.3
200 6.6 8.3 91.7
270 13.5 21.8 78.2
400 14.9 36.7 63.3

-400 63.3 100.0




70tal 100.0




111
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Test No. 10 


Purpose: To exPriine the cleaning character 	 cs of' ore sample F.

Procedure: As below.

Feed: 2 kg minus 10 mesh ore sample Zone Y.

Grind: 40 minutes at 66%solids in lab ball

Conditions:

Stage

Grind

Reagents Added,

AX350AF208

--

g/tonne

DF250

-

Time, minutes

GrindCond. Froth

Rougher 1 20 20




10




2 14

Rougher 2 10 10




5




1 14

Rougher 3 10 10




5




1 14
lst Cleaner






1 5




5 5





1 2
2nd Cleaner






1 5
3rd Cleaner






1 14

Stage




Rougher




Cleaner




Flotation Cell




1000 g D-1 500 g D-1




Speed:r.p.m.




1800




1200




% Solids




33






Observations:

Flotation anneared as per test No. 9.
The silica & sulphide middlings prezent during cleaning consisted
of smaller sulphide inclusions.•
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Test No. 10 - Continued

Metallur ical Results

Product
Weight Assays,%,

AuAs

g/tonne

S

% Distribution

AuAs

Cleaner Concentrate 19.20 31.58 39.6 18.9 86.3 72.0 73.9
3rd Cleaner Tailing 3.14 8.58 28.0 12.8 3.8 8.3 8.2
2nd Cleaner Tailing 4.45 4.80 17.8 7.71 3.0 7.5 7.0

4• lst Cleaner Tailing 7.94 2.20 7.20 3.18 2.5 5.4 5.1
5. RougherTailing 65.27 0.47 1.10 0.44 4•4 6.8




Head (Calculated) 100.00 7.02 10.6 4.91 100.0 100.0 100.0

CalculatedGrades and Recoveries






Products1 & 2 22.34 28.33 38.0 18.04 90.1 80.3 82.1
Products1 to 3 26.79 24.42 34.6 16.33 93.1 87.8 89.1
Products1 to 4 34.73 19.34 28.4 13.32 95.6 93.2 94.2
Products2 to 4 15.53 4.24 14.4 6.42 9.3 21.2 20.3

ScreenAnaltsis

CombinedCleaner Products

Mesh Size

(Tyler)

% Retained
Individual Cumulative

% Passing
Cumulative

+100 0.1 0.1 99.9
150 1.4 1.5 98.5
200 6.3 7.8 92.2
270 14.8 22.6 77.4
1.00 16.4 39.0 61.0

-400 61.0 100.0 -

Total 100.0




••
•

I.
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Test No. 11

Purpose: To determinetheeffectof regrindingtherougherconcentratebefore
cleaning.

Procedure: As below.

Feed: 2 kg minus10 neshore sampleZoneC.

Grind: 4o minutesat 66% solidsin labballmill.

Conditions:•
ReagentsAdded,g/tonne Time,minutes

Stage
AX350 AF208 DF250 Grind Cond. Froth

Grind - - - 4o - -

Rougher1 20 20 10 - 2 4

Rougher2 10 10 5 - i 4

Rougher3 10 10 5 - i 4

Regrind - - - 10 - -
lst Cleaner 5 5 5 - 1 3

	

5 5 5 - 1 3

	

5 5 5 - 1 3
2nd Cleaner - - - - 1 5
3rdCleaner - - - - 1 4

Stage
FlotationCell

Regrind
BallMill
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Test No. 11 - Continued

Metalurzical Results

Product
Weigh Assays,%,

Au

g/tonne

S

% Distribution

AuAsS•

Cleaner Concentrate 9.09 381.52 39.8 18.7 86.0 50.3 52.8
3rd Cleaner Tailing 3.93 51.58 26.5 11.8 5.3 14.5 14.4
2nd Cleaner Tailing 7.59 20.72 16.4 6.74 4.1 17.3 15.9

4• lst Cleaner Tailing
5. Rougher Tadling

11.07
68.32

7.55

1.32

8.25

0.55

3.33

0.26

2.2

2.4

12.7
5.2

115,

Head (Calculated) 100.00 38.2 7.19 3.22 100.0 100.0 100.0

CalculatedGrades and Recoverdes






Products 1 & 2 13.02 267.97 35.8 16.61 91.3 64.8 67.2
Products 1 to 3 20.61 176.91 28.6 12.98 95.4 82.1 83.1
Products1 to 3i.68 117.73 21.5 9.61 97.6 94.8 91...5
Products2 to 22.59 19.62 14.2 5.95 11.6 44.5 41.7

ScreenAnal-sis

Co+b-in,a,-1Cleaner Prcducts

Mesh Size

(Tyler)

% Retadned
Indivddual Cumulative

rassing

Cumulative

+150 0.1 0.1 99.9
200 0.8 0.9 99.1
270 3.5 4.4 95.6
Loo 7.1 11.5 88.5

-400 88.5 100.0




Total 100.0
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Test No. 12


Purpose: To examinethe effect of regrindingsampleF before cleaning.

Procedure: As below.

Feed: 2 kg minus 10 mesh ore sample Zone F.

Grind: 40 minutes at 66% solids in lab ball mill.

Conditions:

ReagentsAdded, grams/tonne Time, minutes
Stage






pH




AX350 AF208 DF250 Grind Cond. Froth




111 Grind -
- - 140 - -




- - - - - - 7.9
Rougher 1 20 20 10 - 2 14




Rougher 2 10 10 5 - 1 14




Rougher 3 10 10 5 - 1 il




Regrind - - - 15 - -




lst Cleaner 10 10 5 - 1 5




10 10 5 - 1 5




2nd Cleaner - - - - 1 5




3rd Cleaner - - - - i 14




Observations:

Ronizhingappearednormal

111
lstcleanertailinghigh in silicateswith small sulphideinclusions.
3rd cleanertailing containedconcentratefree arsenopyrite.
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Test No. 12 - Continued

Metallurz'oalResults

Product
Weight Assays,%,

AuAs

g/tonne

S

% Distribution

AuAs

Cleaner Conoentrate 12.g2 51.86 40.7 18.9 74.5 48.0 49.4
2rd Cleaner TaLlinz 5.7"( 10.29 30.7 14.1 6.6 16.2 16.5

2. 2nd Cleaner Talling




7.07 19.9 8.80 7.6 17.6 1711k
lst Cleaner Tailing 12.02 4.53 11.1 4.70 6.1 12.3 11.
Rougher TaLling 59.79 0.78 1.07 0.44 5.2 5.9 5.3

Head (Calculated) 100.00 8.92 10.9 4.91 100.0 100.0 100.

CaloulatedGrades and Reccveries






Products1 & 2 18.55 29.0 37.6 17.4 81.1 64.2 65.9
Products1 to 3 ,-,-,z. 26. 1 31.6 14.5 88.7 81.8 83.2
Produotsto 40.21 2.1.0 25.4 11.5 94.8 94.: 914.7
Products2 to I 27.3 6.6.3 18.3 8.11 20.3 46.1 45.3

ScreenAnalvsis

ComblnedCleaner Prolucts

Mesh Sloe
(--,Ler)

.etadned
Individua1Cunulative

e
fi zassdng
Cumulative

+153 0.1 0.1 99.9
230 0.7 0.8 99.2
270 3.0 3.8 96.2
400 7.7 11.5 88.5

-40D 88.5 100.0




Total 100.0






,/,/ • `yrfair.../.7 '..•  • • 
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Test No. 13


Purpose: To repeat test No. 9, but increaseprimary grind.

Procedure: As below.

Feed: 2 kg minus 10 mesh ore sample Zone C.

Grind: 60 minutes at 66% solids.

Conditions:

Stage

Grind
Rougher 1
Rougher 2
Rougher 3
lst Cleaner

2nd Cleaner

3rd Cleaner

ReagentsAdded, g/tonne


AX350AF208DF250

	

---

	

202010

	

15 155

	

1515 5

	

---

	

lo10 5

	

---

	

---

Grind

60
-
-
-

-
-

-

-

Time, minutes


Cond.

-
2
1
1

1
1
1

1

Froth


5
5
5
5
5
5
14

pH

7.8

••
•
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Test Nc.13 - Continued

Metallurz'oalesuits

Product
Weight Assays, %, g/tonne % Distribution




Au As 3 Au As S•

Cleaner Ccncentrate 12.03 324.07 40.2 19.1 93.2 66.6 69.5
3rd Cleaner Tailing 3.30 23.32 20.5 9.33 1.9 9.3 9.3
2nd Cleaner Tailing 9.43 9.33 10.3 4.43 2.1 13.4 12.6
lst Cleaner Tadltng 11.49 3.22 2.95 0.99 0.9 4.7 3.
Rougher Tailing 63.75 1.27 0.69 0.27 1.9 6.0 5.2

Head (Calculated) 100.00 41.8 7.26 3.31 100.0 100.0 100.0

CalculatedGrades and Recoveries






Products I & 2 15.33 259.33 36.0 17.0 95.1 75.9 78.8

Products1 to 3 24.76 164.12 26.2 12.2 97.2 89.3 91.4
Products1 to 4 36.25 113.12 18.8 8.65 98.1 94.0 94.8
Products2 to 4 24.92 8.34 8.20 3.47 4.9 27.4 25.3

Screen kna1vses


Rourher Tailing

	

fflRe,ad
(Iyler)Inddvidual Cunulative

fflrassing
Cumulatdve




+100 0.1 0.1 99.9




150 0.7 0.8 99.2
•200 3.9 4.7 95.3




270 12.8 17.5 82.5




400i 1.4 34.9 65.1




-40065.1 100.0




Total 100.0





Comb'nedCleane--P-oducts





+1520.1 0.1 99-9




2001.3 1.4 98.6




270 4.8 6.2 93.8




4008.8 15.0 85.0




-40085.0 100.0




Total100.0
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Test No. 13 - Continued

ScreenAnalvsis of Ground Product

Product
Weight




Cumulative,% Passing




100 150 200 270 400

CombinedCleanerProduct 36.3 100.0 99.9 98.6 93.8 85.0
Rougher Tailing 63.7 99.9 99.2 95.3 82.5 65.1

Head (Calculated) 100.0 99.9 99.5 96.5 86.6 72.4

••
•
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Test No. 14


Purncse: To repeaz tesz Nc. 10, but increasegrindingtine.

Procedure: As below.

Feed: 2 kg minus 10 mesh ore samcle Zone F.

Grind: 60 minutes at 66% solids.

Conditions:

	

ReagentsAddel, g/tcnne Time, minutes
Stage

Ax353 AF228 DF252 Grind Cond. Froth

Grind 6o
Rougher 1 20 20 10 - 2 5
Rougher 2 15 15 5 1 5
Rcpgher 3 15 15 5 1 5
lsz Cleaner - - - 1 5

12 10 5 1 c..
2n,'C'eaner - i 5
3rd Cleaner 1 4

MetallurmicalResults

Pro^-ct




Assays,%, g/t

AuAs 5 Au

Distribution


As

Cleaner Concentraze 16.6738.9




37.9 '8.9 83.5 59.7 62.6
3rd Cleaner Tailing 5.66 6.86 23.9 10.9 5.0 12.8 12.3
2nd Cleaner Tailing 10.01




3.6314.4 6.46 4.7 13.6 12.9
lst Cleaner Tailing 14.143 1.47 5.09 2.22 2.8 7.0 6.2
Rougher Tailing 53.18 0.54 1.37 0.57 3.7 6.9 6.o

Head (Calculated) 100.00 7.74 10.6 5.03 100.0 100.0 100.0

CalculatedGrades and Recoveries






Products1 & 2 22.33 30.78 31.4 16.9 88.8 72.5 74.9
Products1 -503 32.34 22.35 25.2 13.6 93.5 86.1 87.8
Products1 to 4 46.82 15.9' 21.0 10.1 96.3 93.1 94.0
Produczs2 tc 30.15 3.22 11.7 5.26 12.5 33.4 31.4



•
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Test No. 14 - Continued

Screen Analvses

Rougher Tai1inm

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative

+650.1
100

	

1500.1 0.5

	

2033.3

	

27011.3
1400
417.4

	

00
	

67.3

Tota2100.0

Combined CleanerProducts

	

1500.1

	

2000.9

	

2704.7
LOO

-40283.9

0.1
0.2
0.7
4.0
15.3
32.7
100.0

0.1

1.0


5.7

:6.1

100.0

99.9
99.8
99.3
96.0
84.7
67.3

99.9
99.0
94.3
83.9

Total

Screen Analosft Ground Frojutt

Product

Combined CleanerProduct
Rougher Tailing

Head (Calzulated)

Weight

m

m

46.8

53.2

107.0

100

100.0
99.8

99.9

Cumulative,m Passing

150200270

99.999.09'4.3
99.396.084.7

99.597.489.2

400

83.9

67.3

75.1
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Test No. 15


Purpose: To repeat test No. 9,but using a 10 kg charge.

Procedure: As below.

Feed: 10 kg of minus 10 mesh ore sample Zone C.

Grind: 40minutes at 66% solids in the large ball mill.

Conditions:

ReagentsAdded, g/tonne Time, minutes
•

Stage

Grind
Rougher 1
Rougher 2
Rougher 3
lst Cleaner

2nd Cleaner

3rd Cleaner

AX350


-

AF206

-

DF250


-

Grind

40

Cond.


-

Froth


-
20 20 10 - 2 4
10 10 5 - 1 4
lo lo 5 - 1 4

- - - - 1 5
- 5 5 - 1 2
- - - - 1 5
- - - - 1 4

Stage Rougher Cleaners
FlotationCell Agitair 1000 g D-1
Speed: r.p.m. 1800



-

Test No.15 - Continued

MetallurzicalResults

Producz
Weizht Assays,

Au

%,g/tonne

AsS

% Distribution

AuAs

Cleaner Concentrate 11.72 322.59 143.5 19.8 89.4 68.9 71.1
3rd CleanerTadling 1.34 72.214 34.2 15.6 2.4 6.2 6.4
2nd Cleaner Tailing 3.23 38.30 28.6 11.4 3.1 12.5 11.3
lst Cleaner Tailing 4.99 10.70 7.62 3.25 1.3 5.2 4.9

5. Rougher TailinE 78.72 1.90 0.68 0.26 3.8 7.2 6.3

Head (Calculated; 100.00 39.7 7.140 3.27 100.0




120.0

Ca1oulatedGrades and Reccverzes






Preducts 1 & 2 13.06 278.95 42.5 19.4 91.8 75.1 77.5
Products 1 tc 16.29 71.18 39.8 17.8 94.9 87.6 88.8
Freducts 1 te 21.25 179.4E 32.2 'L:.'“ 96.2 92.5 93.7
Produets % to 9.56 28.55 18.= 7.73 6.8 23.9 22.6

••
•



•--
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Test No. 16


Purpose: To repeat test No. 15, but on sample F.

Procedure: As

Feed: 10 kg of minus 10 mesh ore sample Zone F.

Grind: 40minutes at 66%solids in the large ball mill.

Conditions:

Stage

Grind

ReagentsAdded, g/tonneTime, minutes

AX350AF208DF250GrindCond.

- 4o

Froth


-
Rougher 1 20 20 10




1 14
Rougher 2 10 10 5 - 1 4
Rougher 3 10 lo 5 - 1 4
lst Cleaner -




- - 1 5




5 5




1 2
2nd Cleaner





1 5
3rd Cleaner




-




- 1 4

Stage




Rougher Cleaners





FlotationCell




Agitair 1000 g D-1




Speed:r.p.m.




1800
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Test No. 16 - Continued

Metallur ical Results

Product
Weight


%

Assays, %, g/tonne

AuAsS

% Distribution

AuAsS

1. Cleaner Concentrate 17.50 29.77 39.9 19.0 75.8 63.6 65.4

dek2. 3rd Cleaner Tailing 3.30 18.32 33.6 15.8 8.8 10.1 10.3

111,3.2nd Cleaner Tailing 4.67 7.48 26.0 11.9 5.1 11.1 10.9

lst Cleaner Tailing 4.99 3.50 9.E7 4.33 2.5 4.5 4.2

Rougher Tailing 69.54 0.77 1.69 0.67 7.8 10.7 9.2

ead (Calculated) 100.00 6.87 1L.0 5.08 100.0 100.0 100.0

CalculatedGrades and Recoveries






Products 1 & 2 20.80 27.95 33.9 18.5 84.6 73.7 75.7

Products 1 to 3 25.47 24.20 36.5 17.3 89.7 84.8 86.6

Products 1 to 4 30.46 20.81 32.2 15.2 92.2 89.3 90.8

Products 2 to 4 12.96 8.71 21.T 9.98 16.4 25.7 25.4

••
•
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Test Nc. 17


Purpose: To perfcrm a standardcyanidationtest on the cleaner concentrate
from flotationtest No. 15.

Procedure: The samplewas pulped with water in a two litre bottle.
NaCN and lime were added and the cyanidationwas carriedout on
rolls in 1 x 24 hour smage.

Feed: 250 g of cleaner concentratefrom test No. 15.

SolutionVolume: 500 mL Pulp Density 33% solids

Solution Comoosition: 1.0 g/L NaCN

pH Range: 10.5 - 11.5 with Ca(OH)2

Reagent Balance:

Time Added, Grasms Residual Ccnsumed

Actual Ecuivalent Grams Grams pH

Hours Na2N Ca(OH)s NaCN Ca0 NaON Ca0 NaCN Ca0

0-3 0.53 0.25 0.50 0.19 0.40 0.05 0.10 0.14 11.6

3-8 0.11 o 0.10 o 0.48 0.05 0.02 o 11.5
8-24 0.02 0 0.02 0 0.48 0.04 0.02 0.01 11.5

Tota: 0.66 0.25 0.62 0.19 0.48 0.04 0.14 0.15




Reagent Consumption (kg/t of cyan Oe feed) NaCN: 0.56 cac: 0.6o

Metallurz-Lcr-1Res-'ts

ProductAmount
Assays, mg/L, g/t% Distribution

AuAu

Solution 1350m.7_, 57.8 95.6
Residue 247.2 g 13.17 4.14

Head (Calc.) 247.2 g 301.54 100.0

•

11.5

11.5
11.2



Test Nc. 18

Purpose: To perf8rm a standardoyanidationtest on the cleaner
concentratefrom flotationtest No. 16.

Procedure:

Fend:

ScluticnVolume:

SolutionCombosition:

pR Ranze :

ill n,agent Ralanoe:

The sampLewas culpedwith water in a two litre buttle.
NaCN and line were added and the cyanidationwas carried
ou8 on rolis in onehour stage.

250 gof 01eanerocnoentratefrom test No.

500PuLp Density 33% solleis


1.0 g/L Na=

10.5 - 11.5 ”ith Ca(1:C2

nr-ms Consumed

Hours
ActuaL

Na2N0al0H)2
Eou1valen8

Ca2 NaC::

o--__

Cal NaCN
GrPms

Cal




0-3 0.58 0.25 0.50 0.19 0.43 0.04 0.27 0.15 11.5 11.3
3-8 0.07 ,-,., 0.07 0 0.16 0.03 0.04 0.01 11.3 11.1
8-21 0.01 0 0.01. 0 0.10 0.01 0-0 0.02 11.1 10.6

Tctal 0.69 0.25 0.61 0.19 0.92 0.01 0.21 0.18




Reagent Consum;:c (kg/tof ovan.defee8 0.8 0a0: 0.72

111

Netall urjicC Fesults

Assays, mz/L, g/t Distribution
Produot Amount




Au Au

Solution 1290 nL 6.15 85 .0
Residue 215.0 g 5.63 15.0

Head(Calo.) 2L8.0g 37.82 100.0
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Test No. 19


Purpose:

Procedure:

Feed:

SolutionVolume:

Solution Composition:

pH Range:

Reagent Balance:

r
To perform a standardcyanidationtest on the combined
cleanertailingsfrom flotationtest No. 15.

The samplewas pu1ped with water in a two litre bottle.
NaCN and lime were added and t yanidationwas carried

out on rolls in one 24 hour stage.

250 g of combinedcleanertailingstest No. 15.

500 mL Pulp Density 33% solids

1.0 g/L NaCN

10.5 - 11.5 with Ca(OH)2

TimeAdded, Grans

ActualEquivalent
HoursNaCNCa(OH)2NaCNCa0

Residual

Grams
NaCNCa0

Consumed

Grans
NaCNCa0

pH

0-30.530.200.500.15 0.33 0 0.17 0.15 11.4
3-80.180.150.170.11 0.45 0 0.05 0.11 11.2
8-240.050.150.05 0.11 o.48 0.01 0.02 0.10 11.4

Total0.760.500.720.37 0.48 0.01 0.24 0.36




Reagent Consumption(kg/tof cyanidefeed)




NaCN: 0.96 Ca0: 1.44

Metallur ical Results






Assays, mg/L, g/t % Distribution
Product Amount

Au Au

Solution 1350 mL 3.54 75.8
Residue 248.5 g 6.17 24.2

Head (Calc.) 248.5 g 25.39 100.0

10.0

10.6
10.6
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rflstNo. 20

Purpose: To perform a standardcyanidationtest on the comcined
cleanertailingsfrom flotationtest No. 16.

Procedure:

SolumionVolume:

41,
Solution Composition:

nH Range:

IIIPReagent Balance:

The sammlewas nulped with water in a two litre bottle.
NaCN and lime were added and the cyanidationwas carried
out on rolls in one 24 houx stage.

250 g of combinedcleaner tadllngstesm N.c.16.

500 mD Pulp Density 33; solids

1.0 g/L NaCN

10.5 - 11.5 with Ca(OH)s

T'm, Added, Grams Residual Consumed

Ecuivalenm
NaCNCa2

Grc_ms
NaCNCa0

Grans-
NaGNCa0




0.50 0.15 0 -39 0 0.11 0.15 11.5 10.3

0.11 0.11 0.48 0.02 0.02 0.09 11.5 11.1

0.02 0 0.48 0.01 0.02 0.01 11.1 10.6

0.63 0.26 0.48 0.01 0.15 0.25




of cyanidefeed)




NaC::: 0.60 Ca0: 1.00




Acmual
Hourc NaC:: Ca(OH)g

0- 3 0.53 0.20
3-E 0.12 0.15

8- 21 0.02 0

Total 0.67 0.35

Reagent Ccnsummtion(kE/t

e etanurr:oo_

• Assays,g/t s insmributton
Protc: Amo-nt

Au

0.88 57.2
3.57 42.8

8.36 100.0

Solution 1350 EL

Residue 2:46.7g

Head (Calc.) 7 .7_
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Test No. 21

Purpose: To investigatetheeffect of roasting the cleaner
II

concentratefrom test No. 15 followedby ac0d leaching
and cyanidation.

RflostFee: 250 g of cleaner concentratefrom flotationtesn Nc.
15, Zone C ore.

Roast Conditions: A two stage roastwas performedin a muffle furnace
with constantrabbling. During the first stage the
samnlewas maintainedat a temperatureof 575dC for
45 minutes. After the fuminghad stopped the sample •
was brought un to 625cC for 30 mantues. The sample
was air cooled and weighed.

Azid Leach Feed: 127.9 g of calzine.

Acid Leach Oonditions: The caLcinewas acid leached for one hour at 80c0,
with a pulp densityof 33"0sclids using 5 g/L of
H2S2u.
After leaching,thesamplewas filtered and displaoe-
ment washed 3 times usingwater.

anizn Feed: 127.9 g of acid leach residue.

CyanidationConglizzons: A standardcyanidanicnwas carried out on the acid
leach residue. The residuewas renulped to 337,
solias in a two litre bottle, the cyamide strenzth
was controlledat 1.0 g/L and the mH was maintained
with line at 10.5 - 11.5. After 24 hours the pulp
was filteredand the residuewashed 3 times with
water.
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Test No. 21 - Continued

Reagent Balance:

Time Added, Grams Residual Consumed

Actual Equivalent Grams Grams pH

Hours NaCN Ca(OH)2 NaCN Ca0 NaCN Ca0 NaCN Ca0

0-2 0.27 0.13 0.26 0.10 o.18 o 0.08 0.10 11.6 9.8
2-8 0.08 0.10 0.08 0.08 0.23 0.01 0.03 0.07 11.2 10.8

4 8-24 0.03 0.05 0.03 0.04 0.26 0.01 o 0.04 11.4 10.8

Total 0.38 0.36 0.37 0.22 0.26 0.01 0.11 0.21




IIIReagent Consumption(kg/t of cyanidefeed) NaCN: 0.86 Ca0: 1.64

MetallurgicalResults

Acid Leach Solution
Cyanide Solution
Residue

Head (Calculated)

••
•

Assays, %, mg/L, g/t % Distribution

	

Au As S Au

	

860 mi - - - -

	

1000 mL 67.0 - 97.3

	

125.6 g 14.95 1.13 <0.05 2.7

	

250.0 g 275.5 - 100.0

Product Amcunt
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Tost N^. 22

Purpcse:

Roast Feed:

Roast CondLticns:

Acid Leach Feed:

Acid Leach Cond'tons:

CyanidationFeed:

CyanidationConditions:

Tn rezeat zesz No. 21, but cn the cleaner concentraze
frnn zesz 16.

250 g of cleaner concentratefron flotationtest Nn. 16,
Enne F cre.

As fcr tesz Nn. 21.


132.2 g of calcine.

As for test Nn. 21. •
132.2 g of acid leach residue.

As for test No. 21.

Reagenz Ealance:

TizzeAdded, Gra8nsResidualConsu=ed

PEAczualEcuLvalenzGratsGranzs
noursNaCNCa(OR:2NaCNCa0NaCN1Ca0NaCNCa0

0-20.280.130.270.130.15 00.1= 0.1011.1 9.0
2-87-=0.150.123.110.27 00 0.1111.1 10.5
8_22. 00.0500.240.27 00 0.0411.1 10.5

Total0.330.0.250.27 00.12 0.25

Reagenz Consumntinn(kg/Z of cyanide feed) NaCN:0.91 Ca0:1.89

Metafl'n-rica'Resu'ts




Assays, %, mg/L, g/t % Distribution
Product Amnunt






Au Au S Au

Acid Leach Sc7uz'on 865 =1_,





Cyanide Solutisn 1073 =1. 7.83




92.8
Resldue 120.3 g 1-.97 1.30 <0.05 7.2

Head Y0a1culate') 253.0 36.00




100.0



Tesn No. 23

Furcose: Tc investigatethe effecnof roastinga samcle of
ccrabdnedcleanertailingsfrom test Nc. 15 foldowed
by acid leachingand cyanidation.

Roast Feed: 250 g cf combinedcleanertailing from flotation
test No. 15, Zone C ore.

Roast Con.:Ii.,:ons:


Acid Leach Feed:

11,Acid Leach Con"tion=:


0,7anidannonFeed:

IIICyanidatnonCondOtions:

As fcr test No. 21.

210.0 g of calcine.

As for tesn Nc. 21.

213.3 g of acid leach residue.

As for test No. 21.

Rea=enn Ealance:

Time Added, Grams Residual Consumed

Actual Equivalent Grams Gra-s pH

:dcursNa0:; Ca0:-fl2 NaC2;0a0 NaC: Ca0




Ca.0




0-20.1.5 0.15 0.1.30.11 0.35 0.01 0.08 0.10 11.1. 10.6
2-89.,93 0.10 0.030.03 0.39 0.03 0.04 0.06 11.5 11.3

0.014 0 o.o4o 0.143 0.02 0 0.01 11.3 10.8




0.25 0.53 0.19 0.:5 0.32 3.12 0.17




4111







II,Reagenn Consum




g/n of cyanidef




0.57 Ca3: 0.80




Metallurri Results








Assays, %,mg/L, g/t % Distribution
Product Amount

Au As S Au

Acid Leach sclut3= 990 =_-_, - - - -
0yanide Solunicn ,i-zr..o- 4.6 ... - 86.9
Residce 2014.6g 3.514 3.34 0.53 13.1

Hea1 (Ca10-2.1ate') 250.0 g 2=.2 102..0
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Test No. 24

Purpose: To repeaz test Nc. 23, but on the combined cleaner
zailångsfrom zest No. 16.

R^ost Feed: 250 gefoorbined cleanertailing from flotaticntest
Nc. 16, Z.zneF cre.

Roast Conditions: As for test No. 21.

Acid Leach Feed: 196.7 g of clacine.

Acid Leach Conditions: As for test No. 21.

CyanidationFeed: 196.7 g cf acid leach residue.

2yanådazicnCondizions: As fcr tesz Nc. 21.

Reanenz Balance:

Added, Gt-an.s

ActualEquivalenz
HoursNaCNCa(OH)2NaCNCa0

ResådualConsunned

pH
GransGrans

NaCNCa0NaCNCa0

0-2 0.420.150.430.110.16 00.24 0.1111.19.1
2-80.250.250.240.190.40 00 0.1911.210.1
8-24 o0.10o0.35o.'“o 00 0.0811.010.3

motal0.670.500.640.35.0.14o 00.2L1 0.38-

Rea;-entConsurztt'..6,Kz/tof cyanide eed NaCN:1.22 Ca0: 1.93

Meza",2=tical ResuTts




Assays, %, mg/L, g/t % Distribution
Product

Acid Leach Solution
Cyanide Solution
Resiåue

Head (Calculated)

Amount

1000 mI

1095 råL

192.0 g

250.0 g

Au

37
3.26

8.52

As

3.27

5

0.18

Au

70.14


29.6

100.0

••
•
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Test No. 25


To cyanidethe flotationtailing fro- Tesz 13.

Prozedure: The samo1ewas pulted with water in a 2 liter bottle. NaCN
and lime were added and the cyanidationwas carried out on
rolls in one 24 hour stage. The pulp was filteredand the
residuewashed three times with water.

Feed: 500 g flotationtaflins from Tesz 13.

SolutionVolume: 1000 mi Pulp Density 33 % solids


•olution Composition: '1.0 Epl NaCil

pH Range: 10.5-11.5with Ca(OH)2

Ilr7eagent Balance:
Added, gramsResidualCcnsumed

Time
HoursActualEqui alentGramsGrams

NaCNCa(DE)2 ila.CNi
I

Ca0NaCN:
ICa2NaCNCa0

0-21.060.201.000.151.000.000.000.15
2-90.020.100.000.080.900.000.10 0.08
9-200.11 0.20 0.100.151.000.050.000.11
20-240.000.000.000.001.000.040.000.01

Total1.170.501.10 0.381.000.040.100.34

Reasenz Consumpt(kg/tonne cf cyanUdefeed)NaCN: 0.20CaG: 0.68

PH

11.0-10.3

10.8-10.4
11.3-10.9
10.9-10.8

R.P.*

-

-
46

Downr:m7,

likezallur- cal Results

0.1 N ?=uzregnanz sol ziOn






Assays, mg/L,g/t % DistributionII/Product




Amount
Au




Au

24 h Cyanide Preg. + Wach




2280 rmL 0.22




74.6
24 h Residue




1,98.3g 0.31




25.4

Head (Calculated)




500.0 g 1.22




100.0

The resultswere similarzz Test 6 at a przmary grind of
77 -222 mesh.
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Test No. 26


Purpose:To cyanide the flotationtailing from Test 14.

Procedure:Same as Test 25.

Feed:500 g flotationtaUing from Test 14.

SolutionVolume:1000 mLPulp Density 33 % solids

SolutionCompositUdn:1.0 gpl,NaCN

pH Range:10.5-11.5 with Ca(OH)2

ReagentBalance:

Added, gradsResidual
Tize
HoursActuaLEquivalentGrams

Na=Ca(OH)2NaCN,Ca0NaCNCa0

Consumed

Grams
NaCNCa0




R.P.

0-2 1.06 0.20




1.020.150.90 0.00 0.10 0.15 10.9-10.2 -
2-9 0.11 0.13




0.100.080.90 0.00 0.10 0.08 10.6-10.3 -
9-20 0.11 0.20




0.10 0.151.00 0.05 0.00 0.10 11.2-10.9 -
20-214 0.00 0.00




0.00 0.001.00 0.04 0.00 0.01 10.9-10.8 85

Total1.28 0.50 1 .20 0.351.000.04 0.200.34




*ReducingPowe-:cl 0.1 Npregnant solution





Reagent Consumution(kg/t of cyanide feed) NaCN: 0.40 Ca0: o.68

MetallurmicaLResults

Product




Anount Assays, mg/L,g/tDistribution
AuAu

214h Cyanide Preg. + Wash 2130 nI 0.051 1414.7
24 h Residue




498.7 g 0.27 55.3

Head (Calculated)




500.0 g 0.49100.0

Comments: The rf-sultswere si-ilarto Test 8 at a urimary grind of
82 f",-220 mesh.



1
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Test No. 27


Purpose: To investigatethe cyanidationresponseof Sample C.

1 Procedure: The sannlewas ground, filzeredand pulped with water in a 2
liter bottle. NaCN and line were added and the cyanidazionwas
carried out on rolls in two 24 houx stageswith the sclution
being chansedafter each stage. Between each stage the puln was
filteredand the residuewashed three times with wazer. rhe
residuewas then repulpedwith fresh cyanide solutionand the
test continued.

1
1 111Feed: 500 g m-nus 10 mesh Samzie C.

SoluzionVolume:

Sclution Comnosition:

111 Range:

Grind:

Reagent Balance:

1000 mLPulp Density 33 % solids

1.0 gul NaCN

10.5-11.5with Ca(01t)2

5 minutes at 66 v szlids in the lab rod mill.

Time
HoursActual

lst Stage

NaCN.Ca(OH)2

Added, gramsResidual

Equiva1entGrmms
NaCNCa0NaCNCaO

Co-sumed

Grp-s
Na2NCa0




R.P.*

0-2 1.06 0.301.000.230.652.01 0..5 0.22 11.L-10.6 -
2-5 0.37 0.200.350.151.000.050.00 0.11 11.4-11.0 -
5-20 0.000.000.000.000.950.010.05 0.04 11.0-0.3 -

111120-24

.2nd Stage

0.050.100.050.080.800.040.20 0.05 11.1-10.8 120

24-301.060.301.000.231.900.050.10 0.18 11.6-10.9 -
32-480.110.000.100.000.950.030.05 0.02 10.9-10.0 72

. Total2.650.902.500.691.750.070.75 0.62




-fleduc-ngPower::7:7,0.1 N K2/2-40../Lpregnantsclution





Reagent Consumption(kg/tonneof cyanide feed)NaCN: 1.50 Ca0: 1.24




Metallux ical Results

Product Amount
Assays,

Au
% Distribution


Au

24 h Cyanide Preg. + Wash 2000 mL 8.15 87 .8
48 h Cyanide Preg. + Wash 2030 mL 0.24 2.6
48 h Residue 484.3 g 3.70 9.6

Head (Calculated) 500.0 g 37.14 100.0
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TestNo. 27 - Continued

ScreenAnal sis - 48 h anideResidue

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative

+35 1.3 1.3 98.7
48 6.4 7.7 92.3
65 10.6 18.3 81.7

loo 12.9 31.2 68.8
150 15.8 47.0 53.0
200 13.2 60.2 39.8
270 9.8 70.0 30.0
400 6.7 76.7 23.3

- 400 23.3 100.0 -

Total 100.0
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Test No. 28


Purpose:

Procedure:

Feed:

SolutitnVolume:

SolitionComnosition:

pH Range:

Grind:

ReagentBalance:


To repea8 Test 27 but at a finer grind.

Same as Test 27.

500 g minus 10 mesh Sample C.

1000 mO. Pulp Density 33 % solids

1.0 EpL NaCN

10.5-11.5with Ca(OH)2

10 minutes at 66 % solids in the lab rod mill.

Added,
Time
HoursActual

NaCN 10a(OH)2

1s8 Stage

gre-sResidualConsumed

EquivalentGramsGrams
NaCNCaGNaCNCa0NaCNCa0

pH

0-2 1.060.30 1.00 0.230.150.050.85 0.18 11.5-11.0-2-5 0.890.00 0.85 0.000.850.050.15 0.00 11.1-10.9-5-20 0.260.00 0.25 0.000.850.010.25 0.04 10.9-10.3-20-24 0.160.10 0.15 0.081.000.040.00 0.05 10.9-10.52002nd Stage





24-301.060.30 1.00 0.23 0.650.030.15 0.20 11.6-10.530-480.160.200.15 0.150.950.030.05 0.15 11.1-10.186
To8a13.590.92 3.140 nv.-Y1.950.07 1.45 0.62




educing Pcwer:mO. 3.1N KM-.2:22nregnan8sc2ution




sagen8Consumn8ion(kq ter 8onne of cyanidefeed)NaCN:2.93 Ca0: 1.24

ur-4cal Resuits

Product Amount Assays,mg/L,g/t

Au

% Distribution
Au

24 h Cyanide Preg. + Wash 2000 mL 8.55 98.148 h Cyanide Preg. + Wash 2000 mI 0.04 0.1448 h Residue 484.o g 2.47 6.5
Head (Calculated) 500.0 g 36.76 100.0



Test No. 28 - Continued

ScreenAnal sis - 48 hanide Residue

Mesh Size% Petained
(Tyler)Individual Cumulative

% Passing
Cumulative

+65 0.2 0.2 99.8
100 1.1 1.3 98.7
150 8.7 10.0 90.0
200 19.9 29.9 70.1
270 18.3 48.2 51.8
400 11.9 6o.1 39.9

- 400 39.9 100.0




Total 100.0




. • -
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Test No. 29


Purpsse:

Procedure:

Feed:

SolutionVolume:

Solution Comsosition:

pH Range:

Grind:

ReagentBalance:

To repeaz Test 28 but at a finer grind.

Same as Tesz 27.

500 g minus 10 mesh SampOe C-

1000 m2Pulp Density 33 % solids

1.0 gpL NaCN

10.5-11.5with Ca(OH)2

20 minutes at 66 % solids in the lab rod mill.

	

Added, gramsResidua1
Time
HoursActualEquivalentGrams

NaCNI Ca(OH)2NaCNCa0NaCNCa0

lst Stage

Consumed

Grans
NaCN1Ca0

pH R.P.*

0-2 1.060.30 1.000.230.10 0.04 0.90 0.19 11.3-10.6-
2-5 0.95 0.20 0.900.150.800.03 0.20 0.16 11.2-10.9-
5-20 0.320.00 0.300.000.850.01 0.25 0.02 10.9-10.3-
20-24 0.16 0.15 0.150.110.950.07 0.05 0.05 10.9-10.6 220

2nd Stage





2L.-301.060.30 1.000.230.800.01 0.20 0.22 11.6-10.4-
30-480.210.20 0.20 0.150.90 0.33 0.10 0.15 11.0- 9.996

Total3.761.1f,




3.55 0.87C.850.13 1.70 0.77




IIIReducing Power:niL 0.1 N Kir.Cs/2presnantsolution





•easent Consu=ption(kg per zonne of cyanide feed) NaCN:3.40 Ca0: 1.54

etallur ical Results

Produst




Amsunt Assays,ms/L,g/t

Au

% Distribution

Au

24 h Cyanide Preg. + Wash 2040 mL 8.3593.8
48 h Cyanide Preg. + Wash 2001 m2 0.040.5
48 h Residue




504.0 g2.o6 5.7

Head (Calculated)




50=‘.0 36.:2100.0
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TestNo. 29 - Continued

ScreenAnal sis - 48 h anideResidue

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative

+ 100 0.1 0.1 99.9




150 0.2 0.3 99.7




200 1.4 1.7 98.3




270

400

9.2
18.6

10.9

29.5

89.1

70.5

111,

- 400 70.5 100.0




Total 100.0




111








-r
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Test No. 30


Purpose: To invest gate the cyanidationresponsecf Samcle F.

Procedure: Same as Test 27.

Feed: 500 g minus 10 mesh ore SamclP F.

SolutionVolume: 1000 mL Pulp Density 33 % solids

SolutionComposition: 1.0 gpL NaCN

PH Range: 10.5-11.5with Ca(01-1)2

5 minutes at 66 % solids in the lab rod mill.

ReagentBalance:

Time
HoursActual

NaCN

lst Stage

Added,

Ca(OH)s

grp-sResidual

EquivalentGrams
NaCNCa0NaCNCa0

Consumed

Grams
NaCNCa0




R.P.*

0-2 1.06 0.30 1.000.230.750.02 0.25 0.21 11.4-10.722-5 0.26 0.20 0.250.150.950.0=' 0.05 0.09 1:.5-:1.2-5-20 0.05 0.00 0.050.000.900.0.. 0.10 0.04 1.2-10.6._20-24 0.11 0.10 0.100.380.950.06 0.05 0.06 11.2-10.9122
2nd Stage






24-301.060.30 1.00 0.23 1.850.07 0.15 0.16 11.6-10.930-480.160.00 0.150.000.950.03 0.05 0.04 10.9-10.164






r




2.70 0 .90




0.550.69 1.900.09 0.65 0.60




educing Pcwer:ml 0.1 N 1:24r.0/Lpreglantsclution





eagent Consumption(kg/tonneof cyanide feed) NaCN: 1.30 Ca0: 1.20


ical Results

Product




Amount Assays,mg/L,g/t

Au

r ..istribution

Au

24 h Cyanide Preg. + Wash 2040 mL 1.11 71.5h Cyanide Preg. + Wash 2000 m2., 0.02 1.348 h Residue




498.4g 1.72 27.2

Head (Calculated)




500.0 g 6.32 100.0



••••6.-.••••••‘!"14)7",":‘",
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Test No. 30 - Continued

ScreenAnal sis - 48 h anide Residue

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative

+65 5.5 5.5 94.5
loo 13.1 18.6 81.4
150 20.7 39.3 60.7
200 15.7 55.0 45.0
270 11.8 66.8 33.2
400 8.0 74.8 25.2

- 400 25.2 100.0 -

Total 100.0




••
•



- 66 -

Test No. 31


Purpose: To repeat Test 30 but at a finer gr nd.

Procedure: Sarieas Test 27.

Feed: 500 g sunus 10 mesh ore.

SolutionVolume: 1000 mI Pulp Density 33 % solids

Solution Composition: 1.0 g/L NaCN

111B Range: 10.5-11.5with Ca(OH)2

Grind: 10 ninutes at 66 % sc1ils in the lab rod mill.

easentBalance:

Added,
Time
HoursActual

NaGNCa(OR)2

lst Stage

gransResidual

EquivalentGrams
Na0N0a0NaONCa0

i

Consumed

Grams
Nar'NCa0

PH




0-2 1.06 0.30 1.000.230.50.07 0.85 0.16 11.4-10•7 -
2-6 0.89 0.20 0.850.150.350.10 0.15 0.12 11.2-10.8 -
6-24 0.26 0.10 0.250.080.910.08 0.9 0.10 11.1-10.2 218

2nd Stase






24-291.06 0.30 1.000.230.850.03 0.15 0.20 10.8-10.1




29-340.16 0.20 0.150.150.950.07 0.05 0.11 10.9-10.2




34-450.05 0.20 0.050.151.000.05 0.00 0.17 10.8-10.3




45-480.00 0.20 0.000.151.000.08 0.00 0.12 10.7-10.5 80

otal 3.48 1.50 - ' 1.910.16 1.39 0.98




*ReducinE Fower:m1 0.1 N KMnOs/Lpresnantsolution





Reasent Consumotion(kE/tonneof cyanide feed) NaCH: 2.78 CaO: 1.96
41,

Metallux ical Results

ProductAmount Assays, mg/L,E/t

Au

% Distribution

Au

24 h Solution 2020 m1 1.39 72.2
48 h Solution 2000 mL 0.15 7.7
Residue 501.0 g 1.57 20.1

Head (Ca1c.)501.0 g 7.76 100.0
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Test No. 31 - Continued

ScreenAnal sis - 46 h anide Residue

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative

+65 0.3 0.3 99.7
loo 0.6 0.9 99.1
150 6.0 6.9 93.1
200 17.0 23.9 76.1
270 20.1 44.0 56.0
400 14.o 58.0 42.0

- 400 42.0 100.0




Total 100.0
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Test No. 32


Purpose:

Procedure:

Feed:

SolutionVolume:

Solution Composition:

Range:
10P
Grind:


To reveat Test 31, but at a finer grind.

Same as mest 27.

500 g minus 10 mesh ore.

1000 ml Pulp Density 33 % solids

1.0 gpl NaCN

10.5-11.5with Ca(OH)2

20 minutes at 66 % solids in the lab rod mill.

deragent Balance:

lir Added, grams Residua1 Consumed
Time
HoursActualEquivalentGrams

NaCNCa(OH)2NaCUCa0Na0NCaC

lst Stage

pH
Grams

NaCNCa0




0-21.060.301.000.230.100.07 0.90 0.16 11.5-10.6




2-6 0.950.200.900.150.650.09 0.15 0.13 1:.1-10.6




6-24 0.260.220.250.150.910.06 0.19 0.1611.0 - 10.0 259

2nd Stage





24-291.060.301.000.230.650.03 0.15 0.20 10.8 - 10.0




29-340.160.200.150.150.900.06 0.10 0.1210.9-10.4




34-450.110.200.100.151.000.05 0.00 0.1610.6-10.2




45-480.000.200.000.151.000.06 0.00 0.1210.7-10.5 112

otal3.60 1.603.401.211.910.16 1.49 1.05




Reducing Power:ri1 0.1 N E:MnO4/LpreEnantsclution





Reagent Consumption(kg/tcnneof cyaniiefeed)Na2N: 2.98 Ca0:2.10




•
Metallur ical Results

Product Amount

24 h Solution 2020 mL
48 h Solution 2000 mL
Residue 504.2 g

Head (Ca1c.) 504.2 g

Assays, mg/L,g/t

Au

% Distribution

Au

1.24 73.3
0.1' 6.5
1.37 20.2

6.76 100.0
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Test No. 32 - Continued

Screen Anal sis - 48 h anide Residue

Mesh Size

(Tyler)

% Retained
Individual Cumulative

% Passing
Cumulative

+ 100 0.1 0.1 99.9
150 0.1 0.2 99.8
200 0.4 o.6 99.4
270 5.2 5.8 94.2
400 15.1 20.9 79.1

- 400 79.1 100.0




Total 100.0




LAKEFIELDRESEARCH OF CANADA LIMITED
Lakefield,Ontario
April 23, 1982 / sem, Imn


