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c 

-- 

- 

Attached is a report on gold extraction tests carried out on ore-grade 

material from the Percher Island property, by B.C. Research. The report is 

complete in itself as regards the tests, including table of contents. Other 

aspects of the property not covered by the report are described below. 

Location: 

The property is situated on the north end of Percher Island near Prince 

Rupert, B.C. (see attached map), on the hill slope and down to the beach at 

Edye Point. Access is by boat from Prince Rupert. 

Previous Work: 

The property was first staked in 1916, and has been mined sporadically 

since then producing about 80,000 tons ore which gave about 23,000 oz gold. _ 
_ The property is a near viable mining operation with drill indicated ore 

reserves of about 156,000 tons grading 0.26 oz Au/ton and additional inferred 

c reserves of about 93,000 tons grading 0.25 oz Au/ton. Gold extraction has 

been previously tested to be nil, by Bacon Donaldson (report in company 

files), so this series of extraction tests was undertaken to re-evaluate gold 
_ extraction using the new biological leaching methods, and to re-try cyanide 

extraction. The present report is the most recent report on this series of 

tests (the previous reports in this series have already been filed for 
I 

assessment purposes). 

Samples: 

The samples were collected from a stockpile of ore-grade material mined 

in 1980 and situated at the portal of the Edye Pass Adit on the Edye Pass 

claim. This is the same suite of samples as used for previous extraction 

tests in this series of tests. 

Statement of Costs: 

$2,350.00 for B.C. Research tests and report. 
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SUHMARY 

This report presents the results of an extension of earlfer 

investigattons on Percher Island Ore. 

- 

-- -. 

Objectives of the present study were to Investigate optimization of 

cyanide reagent consumption in direct cyanidatjon of fine ground ore, 

and to investjgate heap leaching (biological preoxidation) followed by 

washing and column cyanldation of the coarse fraction of crushed ore. 

Results of direct cyanldatlon 

satisfactory (approximately 80%) 

tests on fine ground ore indicate 

gold recovery at a maintalned level 

of 0.5% dtssolved 1n NaCN in a 50% solids pulp. No sjgnlflcant 

improvement in recovery was obtaIned by leaching in 1% NaCN solution, 

and a reduced recovery (65.8%) was observed from leaching with a 

maIntained level of 0.25% dissolved cyanide. At the 0.5% NaCN level, 

cyanide consumpt1ons were in the range of 5.6 - 6.1 kg NaCN per tonne 

of ore; lead acetate addition at a level of 0.5 kg/t did not reduce 

cyanide consumpt5on. 

Column leaching tests on the coarse fraction of crushed ore Indicated 

unsatisfactory gold extraction (26.5%) after biological preoxidation 

of approxQnately 15% of the sulph1de sulphur content of the head 

material. This result is considered due to unsatisfactory exposure of 

pyrite and/or gold in the relatively coarse material. Size 

degradatton (weathering) of the coarse material was negligible during 

biological preox1dat1on and cyanide leachfng. 



-- 

-- 

-- 

_ 

-_ 

BACKGROUHD 

INTRODUCTION 

The current testwork on Percher Island ore was carrted out as an 

extension of earlier investigations reported In 1984 and 1985. 

OBJECTIVES 

ObjecHves of the current program were: 

lnvesttgation of optMzation of cyanZde reagent tn direct 

cyanidatlon of fine ground ore. 

Preljminary Investigation of heap leaching (biological 

preoxtdation followed by washing and cyan1datlon) as an 

approach to gold recovery from the coarse fraction of 

crushed ore. 

MATERIALS AND METHODS 

SAUPLE PREPARATION 

The remainder of Percher Island Ore from previous test work (cone 

crushed) was screened at 35 mesh. Fine materjal was rod mIlled for 

30 mtnutes at 75% solIds to produce a 90.5% -325 mesh sample for 

direct cyan1dation testwork. The +35 mesh material was used for 

column leaching experiments. 

ANALYTICAL METHODS 

Solut'lons were assayed for gold and silver by atomic absorption 

spectrophotometry (AAS); solId samples were fire assayed for gold and 

sliver by General Testing Laboratorjes Llmlted, Vancouver. 
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Cyanide was determIned by titration with silver nitrate. 

-- DIRECT CYANIDATION 

Standard bottle roll tests at 50% pulp density were carried out for 

72 hours contact ttme. IMtially, after pH adjustment, cyanide was 

added to solution strengths of 0.25% and 0.5% dissolved NaCN. At the 

0.5% NaCN solution strength, a parallel test was done with addition of 

0.05% lead acetate (0.5 kg/t of ore). Free cyanide was determjned by 
-- 

titration after 24 and 48 hours of leaching; further cyanide was added 

to maintain the initjal solution strengths. 

-- 

-- 

-- 

-- 

--- 

COLUMN LEACHING 

-- 

-_ 

A column (3 inch diameter and 2.5 feet long) was set up with remIxed 

coarse ore. Haterjal in the column was first wetted with tap water 

then treated with dilute sulphuric acid for pH stab1lirat1on (pH 1.5 - 

2.5). A culture of L.ferrooxidans, previously grown on pyrjte, was 

used to jnnoculate the column for btological leachjng. Progression of 

the leach was followed by measurement of pH, Eh and dissolved iron. 

During the biological leaching, sulphurfc acid addition was continued 

to maintain pH 1n the indicated range, as the ore alkalinity was not 

neutralized by acid generated from the biologlcal oxidation of 

pyrite. The bioleach was terminated after 30 days, when solution Eh 

reached 570 mV. 

The bioleach solution was draIned from the column which was then 

washed with tap water to djsplace residual acldlc material. The pH of 

column ljquld phase was then adjusted by passing a dilute lime slurry 

through the column to a permeate pH of 11. 

_ 

After drainage of excess 11me solution, cyanidation was performed with 

a 0.1% NaCN solution. Solution strength was maIntained by cyanide 

addlt1on after each solution pass through the column. The test was 

termjnated after 10 solution passes (21 days) when no further jncrease 
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1n gold d1ssolut7on was observed. The column was then washed, 

dratned, discharged and the residue drted. Subsamples of restdue were 

screened to determIne size consfst and pulverized for fire assay. 

RESULTS AND DISCUSSION 

-- DIRECT CYANIDATION 

-_ 

-- 

In earlSer work on Percher Island ore, high (1%) dissolved cyanide 

levels were used to ensure maxlmum extraction of exposed precious 

metals. Results of current test work are presented In Tables 1 

-- 

(sumnary) and Table 2 (material balances). For comparison purposes, 

prevjously reported data on cyantdation of 90% - 325 mesh material 

with 1% cyanide solution are Included <n both tables. 

-- __ Tabulated results indicate that - for 50% pulp density - a solution 

free cyanide level of 0.5% NaCN Is near the optimum value for 

__ 

__ 

obtaining gold extractIon of approximately 80% which - on the basis of 

the test result with 1% cyanide solution - Is the best that can be 

obtalned with the grlod tested. 

The lead acetate add1tlon did not have a sjgntficant effect on reagent 
-- consumption or gold extractIon. 

-- 

__ 

-_ 

Wth respect to silver, the data of Table 2 suggest that the head 

assay was in error since the total stlver recovered was substantially 

greater than feed in all cases. Silver recovery results are somewhat 

erratic, but there does appear to be an apprecjable increase 1n sliver 

recovery assoctated with high (1%) cyantde content of leach solutton. 

Overall, the maximum gold extractjon from ore at the test grjnd 

appears to be In the 80 + 2% range and 0.5% NaCN solution Is adequate 

_/- to obtaln this extraction. There is slgntfjcant reduction tn gold 

extraction at the lower (0.25%) cyanide strength and a considerably 

hSgher cyanide consumption at the 1% solution strength level, although 
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this higher cyanide level may result in Improved sliver recovery. 

COLUMN LEACHING TEST 

vc 

__ 

__ 

Results of the column leach test are presented in Tables 3 and 4. The 

head grade of column leached material (6.6 g/t Au, 3.1 g/t Ag) 1s 

signtficantly lower than that of the -35 mesh materjal used for dtrect 

cyanidatlon tests. This suggests some segregation of gold and/or 

host-sulphides tn the fine fractjon of finely crushed (-6 mesh) 

material. 

__ 

During the biological preoxldat1on, intermittent sulphuric acid 

addition to a total of 14.5 kg/t was required to maintain a pH 

suttable for active leachjng. 

__ _- 

-_ 

Despite the relattvely fine size consist, no deterioration 1n flow 

rate was observed during either preox1dat1on or cyan1dat1on leaching. 

Pre- and post-test screen analyses (Table 3) indScate no signlflcant 

djsintegration of partjcles. 

-_ 

-- 

__ 

,- 

The biological pre-leach ox1dlzed 15% of the sulphjde sulphur content 

of the feed material. 

After preox1dation. column cyanidation (see Table 4) resulted tn a 

total gold extraction of 26.5X, most of which (15.6% of total gold) 

occurred in the first and second solution passes totalling 3 days 

leaching time. 

Although jnsufficient, +35 mesh material was avatlable to run a 

control column withouth preoxidation, the results of the column leach 

test suggest that the Percher Island Ore does not respond parttcularly 

well to blolog?cal preoxjdat1on leaching, even In a finely crushed 

form. 
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In vtew of the observed higher concentration of gold and silver in the 

-35 mesh fraction of ftne crushed ore, It may be advlsable to 

Investigate gravtty concentratjon (or preconcentration) of coarse 

crushed matertal to make a low grade reject and minimize the volume of 

material to be treated by fine grinding and cyanfdatlon. 

CONCLUSIONS 

Wth fine grlndjng (90% -325 mesh), the fine fraction of Percher 

Island ore, and by inference the whole ore, appears to be amenable to 

direct cyanjdation. Gold recovery tn the 80% range with a sodium 

cyanide consumption of 5 - 6 kg/t is indtcated by the results of 

current work. 

Biological preleaching of the coarse fraction of crushed ore does not 

appear to be an attractive option for treatment of thts ore fraction. 

Gravity preconcentrat1on of +35 mesh crushed ore may be a useful 

approach to m1n1m;lzing the volume of material to be treated by direct 

cyanldation. 

‘J 

A. V1zsolyj 
Senior Research Officer 
Extractjve Metallury Group 
Industrial Chemtstry D1v1slon 

R. 0. McElroy 
Program Leader 
Extractlve Metallurgy Group 
Industrial Chemistry Divtslon 



TABLE 1 

DIRECT CYANIDATION TESTS - SIJMARY 

- - 

- 

NaCN kg/t RAINTENANCE(1) 

2.5 5.0 5.0(2) 10.0 

Initial ut 
CaO addftton 
CaO addition 
Injtial pH 
NaCN addition 
NaCN addition 
Excess NaCN 
Excess NaCN 
NaCN consumption 
NaCN consumption 
Ftnal pH 
FInal wt 
Head, Au 

Ag 
Restdue, Au 

A 
Extractqon 3), 9 Au 

9 

kilt 

k& 

kX/t 

kilt 

gk 

g/t 

x 

300 300 
2.0 2.0 

1i.i 
1:26 

1:*; 
2:34 

4.2 7.8 
0.21 0.66 
0.7 2.2 
1.05 1.68 

1i.: 
301:o 

1Z 
301:3 

14.09 14.09 
5.83 5.83 
4.80 3.09 
7.54 7.54 
65.8 78.0 

300 
2.0 

l?i 
2:46 
8.2 
0.63 
2.1 
1.83 

I';*:, 
301:8 
14.09 
5.83 
2.78 
6.51 

80.2 

500 
5.0 

10 
11.0 
2.58 

17.2 
3.43 
6.9 
5.15 

10.3 
11.3 

507.7 
7.406 
5.49 
1.543 
2.74 

78.8 

(1) NaCN additton at the start, and adjustment to the same level by 
Increment at 24 h and 48 h. Total leaching time: 72 h. 

(2) 0.5 kg/t lead acetate added. 

(3) Calculated on soltd/sol1d wetght basis. 

- 










