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1.  INTRODUCTION

This report serves to inform the Director of Mines of the work being
performed by BMI Mining Pty. Limited, ;m the Beaconsfield 901d dumps.

The tailings from the Tasmania Mine lie in and adjacent to the Middle
Arm cove of the Tamar River. The tailings in the tidal area are held

by BMI Mining Pty. Limited under four mineral leases. A fifth lease has
not been granted, due to a compliication in compensation to owners of
private land within the lease.

An exemption of tabour conditions has been granted by the Director, for
the period 1 December, 1980 to 1 June, 1981. .This report fulfils the
stipulation, whereby a detailed report was required at the end of the
six months exemption, to ascertin the necessity of a further exemption..

The report covers the twelve months ending May, 1981. The scope of
activity during that period has concentrated on refining the metallurgical
processing. A series of tests on the dissolution phase were carried out by
the Department of Mines laboratory, in Launceston in 1980. Present.
testwork is examining the suitability of the carbon-in-pulp process .of
gold recovery. This testwork, if successful, will be followed by detailed
flowsheet and plant design in early 1982. Environmental approvals would
then be sought, to allow plant construction and subsequent mining and
processing.
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2. LEASES

The four mineral leases 6IM/73 (21 ha.), 62M/73 (11 ha.)}, 63M/73 (15 ha.)
and 96M/74 (100 ha.) were granted on 1 August, 1976 for a period of
twenty-one (21) years.

Lease 969P/M has not been granted, but remains in appiication status. This
Tease application covers the surface stockpile of tailings adjacent to

lease 63M/73. The area applied for covers. private land and some Crown land,
and requires compensation to be paid to the owners of the private lands.

The private Tand comprises part of Lot 10439 and part of Lot 7300. A deeds
search in 1977 found that certain owners of these two lots could not be
traced.  Section 73 of the Mining Act, 1929 requires compensation be secured
with the owner of private lands within a lease., BMI has instructed its
solicitors in Tasmania, Shields Heritage Stackhouse and Martin, to initiate.
action under Section 74 of the Mining Act, 1929. This allows the Warden's
Court to determine the appropriate compensation, to obtain the order required
to enable the lease to be granted. Our solicitors are determining the
current 1and ownership as the first stage of investigation. A Warden's
Court hearing will then be sought.
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METALLURGICAL TESTWORK

3.1

3.2

Introduction

In May, 1980, BMI commissioned Mitchell Cotts Projects (Australia)
Pty. Limited to appraise the previous metallurgical testwork. Mr,
Colin Harris, of Mitchell Cotts devised a comprehensive test
programme to evaluate various procedures (pre-washing; cyanidation
of untreated ore; sulphide flotation and cyanidation; roasting
sulphide concentrate) on representative samples. Gold dissolution
with time was to be examined, t0 determine the effect of
reprecipitation of .gold out of the cyanide solution.

For the first time, the dump was sampled and tested as three
distinct areas, based on Jocation and grain size. The coarse
surface stockpile was treated as one sample. The tidal flats
were divided in two, with the northern, downstream area being
finer and richer in gold values. The enclosed map shows sampling
locations. These areas represent approximately equal tonnages

of tailings.

The programme was decided between Colin Harris and Hugh Wellington,
Chief Metallurgist of the Department of Mines Laboratories in
Launceston. The testwork was performed in these laboratories, and
commenced in June, 1980, immediately following the bulk sampling.
Minor breakdowns and laboratory workload delayed the programme,
which was completed in October, 1980. The results are published
in Department of Mines Report R792, October, 1980. A copy of R792
and the Mitchell Cotts appraisal are included in this report. A
mineralogical report on the carbon fioat concentrate from R792 is
also included (Pontifex report No. 2949, July, 1980).

Results

The scope of the R792 testwork dealt .solely with the gold-cyanide
dissolution phase, as did most of the previous Department of Mines
tests. The work was to confirm the past work, and to identify the
optimum processing techniques suited to a small mining operation.

R792 testwork concentrated on two mainstreams:
Test A: cyanidation of material ground to minus 75 um.

Test B: sulphide flotation of material ground to minus 75 um,
and cyanidation of the various products.
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Gravity concentration methods of tabling and jigging of ground
material were not considered, because of poor recoveries. from
cyanidation of such concentrates.in earlier test R655 pt II.-
Also cyanidation of.unground, as received material was not
considered, because past tests (R697 and R717) showed gold
dissolution to be less than that of ground material, and not
greater than 54%, though reprecipitation was never considered
in these tests.

The straight cyanidation tests (A) maintained the three individual
sample areas. The samples were grouped in the sulphide flotation
tests (B). In both cases, by sampling at three hourly intervals,
the premise of reprecipitation of dissoved gold was investigated.
This previously unexamined aspect showed in Test A that the
optimum cyanide contact time was nine to.twelve hours.
Reprecipitation occurred after this time, and one test showed
re-dissolution of gold after twenty-four hours. These tests
ceased at twenty four hours, thus the dissolution/reprecipitation
cycles were not examined beyond the first dissolution peak. Test.
B, however, progressed. for.only fifteen hours, and thethree
hourly samplings indicated that the dissolution peak may not have
been reached., But no significant increases in dissolved gold
values could be expected, as rates of dissolution had generally
eased.

Test A consisted of four strands. In addition to the differences
in physical location of three samples, a fourth sample was
subjected to flotation to remove charcoal. The trends that

- emerged were:

i) optimum cyanide contact time for the three samples was nine
to twelve hours. '

ji) there is a pronounced relationship between tailings grain
size, gold head grade and gold recovery. As one progresses
downstream towards the finer tailings area, the gold values
are higher, and give higher recoveries.

iii) an advantage of preconditioning by carbon flotation, may
conservatively increase.recoveries by 7.8%.. In this case,
the average gold recoveries become 69.9%. -

Test B involved sulphide flotation in four stages. Cyanidation of
all concentrates and tails gave poor gold recoveries., Calcination
of -the final sulphide concentrate did not markedly improve gold
recovery. Any flotation circuit would require cyanidation of the
tailings, because the final concentrate, while having a gold grade
of 51.7 gm/tonne, contained only 20.5% of the total gold. Flotation
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produced two concentrates and three tailings, .each containing
approximately 20% of the total gold. The best result, from
cyanidation of all products, was 44.7% gold recovery. The -
conclusion was that sulphide flotation is not amenable to the
Beaconsfield materijal.

Neither series of tests tacked the problem of contaminants,
Hg, Sb, and Cu in the process effluent.

Conclusions

The most efficient extraction of gold from a feed of the
Beaconsfield material will require grinding to minus 75um, carbon
flotation and controlled cyanide contact. The quantity of gold
going into solution, and reagent consumption have been calculated
on the arithmetic average of individual sample resits. Laboratory
figures are 69.9% gold recovery, with cyanide and lime consumption
at 6.2kg/t. and 2.3kg/t. respectively. However, the preflotation
indicated a saving in reagent usage.

The plant circuit suggested by C. Harris was cyanidation under the
conditions mentioned above. Hamis then suggested two stage filtration
for recovery of the pregnant cyanide solution, followed by zinc

dust precipitation.

However, BMI wish to consider the carbon-in-pulp method. of gold

- extraction. This technology of absorption/desorption/electrolysis,

has potential advantages of savings in plant capital, operating
expenses, and increased gold recoveries. Plant simplicity is achieved
by the absence of the two filtration stages prior to precibitation.
Once the. gold is absorbed into the activated carbon, then the carbon
may be safely transported to another location for gold stripping and

reactivation. A strong advantage is the mechanism of the carbon

absorbing the dold from the cyanide solution. As the gold goes into
solution, the activated. carbon absorbs it, thus denying the other
carbon contaminants which are responsible for the reprecipitation

in test - A. In addition, the removal of gold from the cyanide
solution may be expected to drive dissolution chemical action forward,
resulting in an increase in recovered gold in the order of five
percent. The gold solution peaks which occur at different times

(nine and twelve hours) are thus never. reached.

Present Programme

The present testwork is aimed at determining the applicability of
the carbon-in-pulp process. Tests in the past (R675 and R697)
showed fair recoveries of gold from cyanide solution, but are not
considered indicative of the method's potential.
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A series of preliminary tests .are being carried out in May, 1981
by the metallurgical testing company, Miller-Kappes. Company of
the United States. This company, headed by Mr. D. Kappes, has
a large established laboratory in Reno Nevada for gold
metailurgy testwork. Currently the company is supervising a
carbon-in-pulp plant being erected at the Meekatharra gold
dumps in the Murchison Goldfields, W.A. Kappes is doing this
work in his role as principal consultant for Argosy Gold Mines
N.L.

Mr. Kappes has studied all the previous testwork, and has formulated

- two stages of testwork. The first stage is aimed at indicating the

maximum overall percent recovery that could be obtained in a very
conservatively designed system. If this result is encouraging, then
full scale tests will follow. '

The bulk sampling was completed in March, 1981. The dump has been
split into three areas, on the lines of R792 testwork. The sampling
points were almost identical, and are located on the accompanying
map. An additional sample was taken to include the plant matter
growing in the tidal flats, to determine its degree of carbon
activation. A sample from the creek bed was also included. The
first stage work commenced in May, 1981, and is due to be

completed by the end of the month. The cost of this testwork is
$1,400 (exclusive of sampling and airfreight costs).

The second stage testing will be much more detailed, and will take
three months at a cost of $72,000 (exclusive of sampling and
airfreight costs). The extent of these tests will be:

a) grinding times followed by C-in-P leaches.

b} pre-oxidation to eliminate organic carbons and soluble
polysulphides, both. of which can inhibit gold dissolution
and carbon absorption.

c) optimum chemical composition and leaching temperature.

d) build up of base metals in solution {Hg, As and base metals).

e) ‘methods of base metals removal to environmentai]y acceptable
limits (particularly Cu).

f) effect of sea water in absorption/desorption behaviour of

activated carbon, and the electrolytic recovery section.

Future Work

Certain additional tests may be required as the programme
develops. However, this testwork has been designed to provide



sufficient data for a complete plant design. The ensuing
stages of plant design, construction and commissioning are
estimated to require twelve months. The cost of these
subsequent stages will depend on the plant specifications,
but are expected to be in the order of $1.5 million.

Additional exploration is planned to delineate the extent of
the gold bearing tailings in lease 96M/74., In addition,
check drilling will confirm the 1973 augering of the tidal
leases 61M/73, 62M/73 and 63M/73.

376009
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4. ENVIRONMENTAL CONSIDERATIONS

Before BMI's four mineral leases were granted in 1976, an environmental
impact statement was prepared by the Port of Launceston Authority. Several
aspects of this study need to be revised. The original proposal was to
treat the dump material with no size reduction, then use the tailings in
foreshore reclamation. However, the most recent testwork requires grinding
of all the material to minus 75 microns. The solids portion will be too
fine for the previous reclamation scheme, and new disposal methods are being
investigated. Previous tests have shown that the liquid refuse contains
excessive copper. Liquid emissions must conform to the standards set in
the Environment Protection (Water Pollution) Regulations, 1974. The second
stage Miller-Kappes testwork will address the whole spectre of base metals
in solution.

Additional changes are envisaged in both the winning and processing methods.
The.1975 submission proposed excavation by a land-based Sauerman scrapper type
operation for the river work. But present thinking is towards a cutter-suction
dredge, to enable more precise extraction of the variable thickness

tailings. The current proposal, involving a ball milling circuit, will need

to be examined with regard to noise emission.

The Department of the Environment has issued to BMI a licence (No. 1289) to
operate at Beaconsfield. The matter of changed working conditions has been
discussed with this Department. They require a submission to obtain a

modification to the existing operating licence. Changes in working methods
will not be decided until the detailed Stage Il testwork has been completed.
Applications:will be placed with the Department of Environment at the

appropriate time, when metallurgical and plant design details are completed.
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5. EXPENDITURE

The figures below are the expenditures by BMI Mining Pty. Limited on the
Beaconsfield Teases. These figures include testwork and associated
activities, but exclude BMI Mining staff costs or administration costs.

1]

Costs for 12 months, June, 1980 to May, 1981 $ 22,000

Budgetted for 12 months, June, 1981 to May, 1982 $ 116,000
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' i .- SOQUTH LAUNCESTON 7250
borstory .. . 4424312
Papiivee & Toflamanable Liquids | © o 15th October 1980

}iitchell Cotts Projects (Lust) Lid,
246 S5t. Georges Terrace, :
Perth V.A. 6000

Attention lr. C. Ecrris.

R792

Dezr Col,

Flezse find herewith =zbove renort. ne seannles
confirm previous szmdling grades and the test work the
recoveries obtzined in.Rg97, R717 & R763, and also confirm
the poor recoveries from sulphides,

Yours feithfulliy,

.
(/ﬂfiiiif*-~—
(H. X."'lellington)

Chief Chemist & letallurgist.
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GOID RECOVERY TESTS ON BEACONSFIELD TAYLINGS TAKEN
FROM MIDDLE ARM.

Introduction

Three samples were submitted by B.M.I. Mining, taken
from three areas, fine area

medium area, and coarse area. The ?
fine and medium areas were in the tidel flats of Middle Arm, while - -
the ocoarse area was "The Stockpile”, situated on the northern side
of Middle Arm Creek where it flows into the tidal flats. -

Details of the three samples were as follows:=-

Desceription Rege Nos Site No. Wet Mass (kg.)
Pine Area ~ Sample 1 801579 1, 2, 3, 8, 9 68.1
Medium Area - Sample 2 801580 4, 5, 6, T, 10 63.2
Coarse Area — Sample 3 801581 11, 12, 13, ;g, };, 95.T

b

-
1
1
1
]
]
1
1

The method of treatment of the samples wes devised in

consultation with Mr. C. Harris of Mitchell Cotts Projects
(Australia) P/L.

—_—

J Sampl ing ) _

Each sample, in its original wet condition was pulped
, with the addition of water and wet screened on a 457mm din.
j] Sweco screen fitted with a2 1.24mm screen cloth. The screen
undersize was pumped to 2 Galigher automatic sampler operating
I continuously. This initial sample was fed to a smell rotary

:1 distributor with six outlets, providing eix samples.

The screen oversize from each sample is described in

] " the following table:-

L + 1.24mm Fractions

:] Sample Reg. Koo 801579 801580 801581
l . * Mass ' <0.4 % <0.1 % 0.3 %
'il mostly shell shell small stones
l- oontents - charcoal oharcoal charcoal

j] | small stones root fragments - twige

l wood chips some shell
j] ‘ :
I,
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One of the samples from the rotary distributor was sized and
a2 gold end sulphur distridbution determined in each case.

ol All samples were kept in the pulped condition.

. Bizings with Gold and Sulphur Distribution.

|_—|-—J

The gizing, gold and sulphur distributions for the three
samples sre shown in the following tabdbles.

Reg. No. 801579 Fine Area -~ Sample 1
Mass Assays £ Distribution
S$8ze Fraction £  ZCum, Au(g/t) 8(%¥) Au AucCums §  S.Cum.
(pm) | |
-4 300 4.8 4.8 243 037 3.4 = 3.4 1.9 1.9
+ 212 . 64 1.2 0.8 0.30 1.5 4.9 241 4.0
+ 106 7 8-9 30-9 i 101 0-47 -3.0 ‘10?9 i 406 - 12.6
+ 175 9.3 40.2 1.6 051 4.6 15.5 5.2  17.8
+ 53 6.5 46.7 1;7 " Deb2 34 18.9 Py 215
+ 38 Te4 54.1 1.8 067 4.0 22,9 5.4  26.9
- 38 45.9  100.0 5e5 1.46 77.1 100.0 73.1  100.0
Calc. Head 100.0 . (3.3) (0+92) 100.0 100.0
Reg. No. 801580 Medium Area - Sample 2
Mags Assays ) 4 Distribution

Size Fraction % %Cum. "Au(g[t)'r-_ 5(%#) Au Au Cum. S S.Cum.
(um) - o : |

+ 600 2e4 2.4 2.5 0.34 2.1 2.1 1.9 1.1
+ 425 9.2 11.6 - 2.2 " 0.35 7.7 9.8 4.3 5.4
+ 300 1241 23.7 1.3 ° 0.34 6.0 15.8 5¢5 10.9
+ 212 17.7 41.4 1.4 0.35 9.4 25.2 8.2 19.1
+ 180 7-7 49-1

+ 150 9.3 58.45 1.4 0.47 9«1 343 10.6 29.7
+ 106 " 1040 68.4 1.7 0.76 6.4 40.7 101 39.8
+ 715 6.8  T5.2 2.8 1.20 7+3 48.0 10.9 5047
+ 38 6.8  82.0 4.2 1.47 10.8 58.8 13.2 63.9
- 38 18.0 100.0 6.0 1.50 41.2 100.0 36.1 100.0
Calc. Head 100.0 (2.6) (0.75)100.0 - 100.0
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It was necessary to know the proportions of quartz and
limestone present in the three samples for the design of the
grinding ociroult in a proposed plant for the re~treatment of
the tailings. -

Aocordingly, proporiionate quantities were taken from
each size fraction soarser than 75 pm for each of the three
samples. The +75 um composite for each sample were then
assayed for acid insol. and CO,. The results were as follows:-

+ 75um Composites

| £01579 | 801580 801581
Aoid insol. ¥ 85.2 81.8 85.3
co, % 3.9 4e4 3.6
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Reg. No. 801581 Coarse Arean - Sample 3
o Mass Assays _% Distribution
sfhb Fraction % Cume Au(g/t) 8(£) Au Au Cume §. S.Cum.
(pm) - '
+ 600 9.8 9.8 1.6 0.36 6.8 6.8 4.8 4.8
+ 500 12,6 22.4 . '
+ 425 14.5  36.9 144 0.34 16.5 23.3 12,7 17.5
+ 355 11.2 48.1 |
+ 300 12.2 60.3 1.7 041 17.3  40.6 152 30.7
+ 250 908 T01
+ 212 6.9  T7.0 1.3 057 9.4 50.0 13.0 43.7
+ 150 9.7 86.7 2.1 0.8 B.8 58.8 11.1 54.8
+ 106 4.5 91.2 3.8 1.26 7.5 66.3 7.9 62.7
++ 75 3.0 94.2 5.4 161 7.2  73.5 6.8 69.5
- 75 5.8 100.0 10.6 3,86 26.5 100.0 30.5 100.0
Calc. Head 100.0 (2.3) (0.73) 100.0 100.0

Individual C dation Tests

Approximately two kilogrem samples were taken by using
the rotary distributor, from each of the three areas. The samples
were each wet ground batchwise in the 250 ml. Siebtechnik bowl
and screened on a TS5 ym screen. Sereen oversize was returned to
the Sied mill.

The presence of charcoal in the Bamples was cause  for some -
concern, so & second sample of 801580 was similarly ground and
aubjected to flotation to remove charcoal. ‘

- 20g of "Limil"™ to give a pE of 8.8, 0.5 mls of fuel oil
and 0.1 ml of M.I.B.C. were used for the cardbon float. Rougher
flotation took 3 minutes. The rougher concentrate was cleaned for
3 minutes, and the cleaner concentrate was recleaned for 5 minutes.
The tlota%ion concentrate amounted %o 0.28% mass and appeared to be
almost all sulphide. All the flotation tails were combined for
cyanidation. : _ _

The three samples and the flotetion tail were subjected to
oyanidation for 24 hours in Denver laboratory super agitators.
Sodium oyanide addition was aimed at a 0.2% overall solution strength
and the initial lime addition was 0.4g per 1itre.

50 ml. aolution samples were withdrawn after 3 6, 9, 12, 15,
and 24 hours for checking free c¢cyanide content, protective alkalinity,
and gold ocontent. Cyanide and lime were added at each oocasion
to maintain 0.2% NaON and 0.4 g/l of Ca0, and water was added to
make up the volume,

The conditions for the four tests and the reagent
additions made were &8 followsi~
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o N Sample No. 9796017 3
Time Y Condition 801579 801580 801581 801580 sfter
Hours : pre-flotation
T miMass kg 1.87  2.485 2.02 2.602
- Solution volume 2 3.72 4,20 3.72 4,20
Pulp density % solids 3345 37.2 35.2 3843
3 Free cyanide g/t 0.22 0.8 1,16 1.16
Protective alkalinity g/ 0.02 0.07 0.06 0.4
NaCN added g - - - -
Ca0 added R - - - -
6 Free cyanide g/t 0,16 1,04 1.26 1.10
Protective alkalinity g/{ 0.01 0.04 0.03 0.16
NaCN added - g = 6.85 4,03 2.75 3.78
: Ca0 added g 1.5 1.5 1.4 1.0
9 Free cyanide = g/l  1.76 2,05 2.14 2.39°
..  Protective alkalinity g/{ 0.03 0,09 0.13  0.33
NaCN added g 0.9 - - -
Ca0 added B 1.4 1.3 1.0 0.3 ?
12 Free cyanide g/l 1.73 1.86 2.18 2.20
Protective alkalinity g/{  0.04  0.14 0.19 0.35
NaCN added g 1.0 0.6 - -
Ca0 added | g 1.4 1.1 0.8 0.2
15 . Free cyanide g/t 141 2,00 1.90 1.80
" Protective alkalinity g/t 0.06  0.21 0.26 0.36
NaCN added . ' 2,2 - 0.4 0.8
_ Ca0 added & 13 0.8 0.5 0.2
24  Free cyanide g/t  1.57 1,90 1.85 - 1.68
‘ Protective alkalinity g/¢  0.11 0,16 0.30 0.30
NaCN needed g 1.6 0.4 0.6 1.3
Ca0 needed. g 1.1 1,0 0.4 0.4
Totel cyanide consumption ‘:kg/t 10.7 5.4 - 7S T 5-5,..,.
' Lu 3.0 _ 2.8 1.5

Total lime consumption kg/t

Diffioculty was experienced in filtering the solution samples.

- The worst ssmple to filter was Reg. No.
areas = Bample B01580 was almost as bad

Filtration of solution aaﬁ les wa '
- were centrifiged as were all subgaquentasgzggggfed and the

801579 taken from the fine

samples
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By the time the filtration difficulties of the first batch
of solution samples were overcome, it was time to take the second
% round of samglea and 80 no sodium oyanide or lime additions were

made at the

hour point in the cyanidation programme.

The solution aspays were as follows. The results are
reported as mg/l of gold present in the solution.

Time Sample
(Hours) 801579 801580 801581 . 801580
’ after pre-
otation.
3 - 0e46 042 0.40 . 0e4d4
6 1.07 0.29 0.44 0.54
9 0.96 0.91 0.64 0.87
12 1.20 0.87 0.58 0.95
15 0.87. 0.84 0.58 = . ... 083
24 1.00 0.87 0.56 0.81
Time for best
recovery hours 12 9 9 12
% recovery in
solution at that
time_. 74.1 59.0 52.1 59.4
Cyanide consumed
to that time
g/t Be7 5.0 5.0 4.7
Lime consumed
to that time
xg/t Bet 1.8 1.9 1.2
% Au recovery in
pre~flotation 16.8 -
% Magp pre-
flotation coucentrate 0.28 -
Au assay g/t pre-
flotation concentrate 160
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The recoveries shown sbove when applied to the oaloulated
heaﬂ anspays of the samplos from their siging analyses allow
de residue asseys to be calculated. They are es follows te

samﬁle

801579 801980  §0138%
Oalculated head mssoy g/t 3.3 2.6 2.3
Recovery in oyunide molution ¥ Thed 59.0 52.1
Calculated residue sssay g/t 0.85 1.07 1.10

These results ahow that the gruGe of gold in the tailings
tncreasea as you go ﬁown Middle Arm and that the gold is easler
0 Xrecovers

Settling of Slimes from Tidel Flat 98"

It was found that the slimes from the samples from the tidel
flate areas 414 not setile on standinges However flocculantion

oocurred end n ¢clear weter obtained by using sulphuric acid as a
settling agent-

Fgtetion of Bulk Sagcle
The automatio.sampler rejecta from each. of the three ares

sonpleos were bhulked end were esorecned on the 457 mm dian.
Swece asocreen fitted with a 75 um screen ¢loth.

The screen oversiss gravitated to a 305.om dliam X 305 ma.
Denver ball mill. The ball mill discharge was puzmped back to
the Sweco soreen.

‘The Sweoo poreen undersige ¢ravitatod to one No. $ Denver
*Sub-A® pilot plant flotation cell where a ocardon concentrate
F 1 0 was floated off, Fuel o1l and the frother Terio 401
were added prior to flotation.

Potansium anyl xanthate and sulphuric acid wvere added to the
carbon float tail followed sulphide flotation in four Xo. %
Denver flotation oells, to give a rougher concentrate F 2 C and
& rougher taile.

At the oompletion of the grinding and flotation, & large
Iit was found in the 75 un screen cleths A replacement screen
thizggizbtainad and the rougher tail was retreated through
L ]
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Reagent consumption was as followsy=-

- [-Th]
Fuel 011 909
Terio 401 1794
Sulphurio Acid 22507

Potasslum amyl xanthate 218

The rougher tail F 2 T was sized with the following

resulti-
Aperture ) % Mass "% Mass Cums
+ 106 7.3 7.3
"+ 90 C . 242 9¢5
+ 15 - 6.9 16.4
+ 63 ' 7.2 . 23.6
+ 53 83 - 3249
+ 45 - 9.8 42.7
+ 38 11.1 53.8

38 . 46.2 100.0

ﬂhe presence of 16.4% of the material in the + 75 mn
range is surprising and suggests that some leakage hsas occurred
at the centre washer or around the edge of the screen cloth.

The rougher concentrate was subaequently cleaned in
one No¢ 5 Denver flotation celi to produce a cleaner corncentrate
and a cleaner tail ¥ 3 Ts The cleaner concentrate was recleaned

in one Foe. 5 Denver flotation cell to produce a finasl concentrate
F 4 C and a recleaner tail ¥ 4 T.

The masg balance and gold distribution fbr the bulk
flotation test 18 as follows:i= ‘

- Assay Au Distribution
Product & Masgs Au t) (%)

*1¢ R P55 11.0 , 18.3

P27 67.56 0.6 16.4

F37r 18.74 3.0 22.8

FA4T 8. 61 6.3 : 22.0

F4 C 0.98 (51.7) 20.5

H 100.00 { 2.47) , 100.0



Cyanidation Tests on Flotation Products

_ dation tests were carried out on the rougher
teil P 2 T, the cleeaner tall F 3 T, and the recleaner tail

F4T

Cyanidation conditions were kept the same &s the
previous series of tests. In view of the optimum
cyanidation times from the first series of tests, this
series of tests was restricted toe 15 hours.

The conditions were as rolloﬁs:-
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Time Condition
Hours : _ , ,
Mass kg
Solution volume A
Pulp density % solids
3 Free cyanide g/L
Protective alkalinity g/
NaCN added g
~ CaD added g
6 Free cyanide g/l
Protective alkalinity g/l
NaCN added g
Ca0 added g .
9 Free cyanide - g/t
. Protective alkalinity g/l
NaCN added E
_ Ca0 added g
12 Free cyanide g/
Protective alkalinity g/l
NaCN added g .
Ca0 added £ .
15 Free cyanide g/d
Protective alkalinity g/l
NaCN needed g
Ca0 needed B
Total cyanide consumption kg/t

Total lime consumption kg/t

996022
Sample
F2T F3T .~  FAT
2,327 1,963 2.28
4,0 4,0 . 4,0
36.8, 32,9 36.3
1.52 0.92 1.4
0.0 0.0 . 0,0
2,0 6.32  3.4b
1.2 1.2 1.2
1.84 1.26. 1.43
0.0 0.0 0.0
0.65 0.65. 0.65
3.5 3.5 3.5
1.80 1.23. 0.49
0.06  0.03 0.01
0.8 3.0 6.0
1.4 1,5 1.6
1.92 1.23 0.71
0,10 0.06. 0.03
0.3. 3.0 . 5.3
1.2, 1.4 1.5
1.96 1.50. 0.84
0.12 0.06 0.06
0.2 2,0 . 4.6
1.1. 1.4 . 1.4
5¢1 11.7 1243
4,3 5.4 4.7
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The solution assays reported as mg/l of gold present
" in the solution were as followBf=-

Time sample
(Hours) X2z F3T F4T
3 | 0.18 0.14 0.17
6 0.20 0.15 ‘ 0.18
9 0.21 0.46 0.25
12 | 0.24 0.63 0443
15 0.26 0.64 0.63
" Time for best recovery
' (hours) 15 15 15
% recovery in solution
at that time 77.5 44.5 17.8

The above results show that cyanidation had statilised

in the case of P 2 T and F 3 T but may not yet have
stabllised ;n the case of F 4 T.

The carbon concentrate P 1 C was celcined and the sulphide
concentrate P 4 C was halved and one half was calcined.
Cyanidation testis were then conducted on the calcined P 1 C,

the calcined F 4 C, and the other half of the sulphide
concentrate F 4 C. -

Because of the small quantity of the sulphide concentrate
and the calcined sulphide concentrate, the pulp densities for
these tests were kept at 20% molids, instead of sbout 35% solids
as was the case with all the other cyanidation testss - -

An excessive amount of lime was required to be sdded to
the caleined sulphide concentrate to get the desired slkalinity

prior to c¢ommencemant of cyanidation. Lime sddition amounted
to 298 kg/t of celeine.

The conditions for these three testes were as followei-
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Condition
Mass kg
Solution volume 4
Pulp density . % solids
‘Free cyanide . &t
Protective alkalinity g/i
NaCN added - g
Ca0 added. £
Free cyanide : g/d
Protective alkalinity g/i
NaCN edded g
Ca0 added g
Free cyanide g/l
Protective alkalinity g/l
NaCN added g
Cal0 added 3
Free cyanide g/t
Protective slkalinity g/l
NaCN added 4
Ca0 added - B
Free cyanide g/l
Protective alkalinity g/l
NaCN needed E

Cal ' needed

3
Total cyanide consumption kg/t
Total lime consumption . kg/t

. The solution assays reported as mg/{ of gold present in
the solution were &g follows:i=- ‘

976024
. Sample.

FAC calcine " "F4C calcine F4C
1.922 0.577 0.65"
3.84 2.31 2.53

334 20,0 20.7
0,57 0.20 0.08
0.001 0.64 0.20
1.7 . 4,2 4.9
1.6 - A 0.6
0.63 0.06 0.98
0.001 0.51 . 0.26
53 4,5 2.6
1.6 - 0.4
1.16 0.08 1,45
0.02 0.60 0.28
3.2 L4 1.4
1.5 - 0.3
1.47 0.18 1,80
0.03 0.60 0.28
2.0 4,2 ‘0.5 -
1.4 - 0.3
1.61 0.31 1.77
0.03 0.46 0,25
1.5 3.9 0.6
1.4 - 0.4

11.1 44,7 22,9

17.2 297.7 28.8
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'L Zime . Semple

(Hours) F1C Caleine P40 Caloine = F40

3 o - - -
6 3.25 3.00 1.3
9 333 3455 2.28
12 3446 3455  2.95
i 15 4.01 4.05 3.25

Time for best recovery ' '
(hours) . .. 15 15 15
% recovery in solution - | R
L at that time 72.3 . 33,6 : 25,1
\ T . e, _

The aolutions at 3 hours were returned to the tests and
wers not available for Au determinations. ---------------- o

Exemination of these results show that the optimum
cyanidation mey not have yet been reached. However, the
gold recoveries in solution of the two samples derived from
the sulphide eoncentrate are low, and could not be expected
to improve greatly.

Solution recoveries from F 1 0 calcine end ¥ 4 C calcine
- and from the tailinga P2 T, F 3 F, and F 4 T when applied to
‘the mess balance for the rlotation tost suggest that tha
overall gold recovery would be 44.T%.

A weighted overall recovery cannot be derived from the
eyanidation teets on the individusl samples becauss the dry
masses of the samples are not known, dbut would de better than
the lowest recovery obtained, vig. 52.1%.

Conclusions.

©  There is no adventage in including flotetion in-a - - --- !
cyanidation plant for the trqatment of Beaeonstield tailings
from Middle Arm. ,

The presence of charcoal does not appear to have &
marked effect to gold recovery in the cyanide solution.

The gold in the stockpile aree is most ditticult to
recover and the gold from the fine area is the easieat to
TECOVEY.

!Lvéa

[ Y EREYYY Y/ | .
- ‘ f//aﬁ
' (H. K. Wellington)

lef Chemist & Metellurgist

Senior Hétallurgiatg.
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INTRODUCTION

Following the appraisal of earlier testwork and the acceptance
of the test programme formulated by Mitchell Cotts Projects
(Aust,) Pty. Ltd., the collection of samples by B.M.I.

Mining Pty. Limited was ocapleted in June, 1980Q.

Laboratory testwork proceeded during the final stages of
sampling and was finalised in October, 1980.

The Department of Mines Report No. R792 dated 15th October,
1980 details the methods used and the results cbtained.

A copy of this report is included herein. Testwork proceeded
over a longer period than expected because of equipment
breakdown in the labcratory and the subsequent interference
with the campletion by other pressures on the laboratory
staff.

DISCIISSION

Testwork

The programme of testing was aimed at selecting a preferred
treatment route, at confirming other testwork previously carried
out and to campare recoveries of gold in simple and more

camplex methods of treatment.

At an early stage it was recognised that poor recoveries
obtained in testwork were related to the re-precipitation :
of dissolved gold at same stage ar stages in the contact time.
Such re-precipitation comonly occurs if same form of carbon
is present or if same types of sulphide minerals are present.

As a result of this possibility an attempt was made to separate
the detrimental material (s) by a preflotation stage.

A parallel test.without pretreatment monitored the effect

on cyanidation.

The effect of this pretreatment was reported in R792 to be

"not marked". This aspect of the report has been disputed

and calculations show that a significant advantage in recovery
of gold occurs. Further, savings in cyanide and lime are shown.

In the initial tests on raw tailings the dissolution of gold
progressed to between nine and twelve hours and thereafter

re-precipitation of gold progressed to the end of the tests.

There is same evidence that two of the samples may have begun
a re-dissolution cycle at twenty four hours. It has been
concluded that the maximum recovery of gold takes place between
nine and twelve hours of contact with lime-cyanide sclution.

A pilot plant test was carried out on the bulk of samples
available to obtain, by grinding and flotation, a sulphide
concentrate with a high gold content and a low grade tailing.
The cbject of this was to examine the possibility of discarding
the flotation tailing, roasting the concentrate before
cyanidation or, alternatively, dissolve the gold from the
sulphide concentrate in its raw state.

PP T Y T TSI I TN
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It was found, first, that the flotation tailing yielded

4" a high percentage of its gold to cyanidation, the sulphide

concentrate raw was low in recovery of gold and the sulphide
calcine showed hich consumption of both lime and cyanide
with a disappointing 72.3% recowery of gold.

A tabulation follmé which coampares the calculated recoveries
wmnder conditions of testing.

The report R792 quotes no advantage in separating carbon or
re-precipitants in preflotation.

However, a possible advantage ranging between 7.8% and 16.6%
is indicated when the gold contained in the pre-flotation
concentrate is calculated back to the head value of the
cyanidation feed in the three cases.

The range of recovery depends wpon the use of 76.34% recovery
(sample 801580 pre-treated) or 25.l1% representing the recovery

on sampje FAC (see page 12 of R792) for the purpose of assessing the
gold recoverable from that pre—-flotation concentrate.

Using the lower value 7.8% the camparison is:—

Table 1

Sanple 801579 801580 801581 Arith. Average
Dof M _ 74.1 59.0 52.1 61.7
M.C.P. 82.2 67.5 60.0 69.9

Calculated recoveries without the addition of any advantage from
the pre—-flotation technique follow and show disagreement between
the Department of Mines and Mitchell Cotts Projects in detail
but average a discrepancy of .4% in recovery.

Table 2 . |

Sample 801579 801580 801581 Arith. Average
Dof M 74.1 59.0 52.1 61.7
M.C.P. 74.4 59.7 52.2 62.1

Flow Sheet Dewelopment

Two aspects of the ore affecting development of a flow route
for the plant feed were the wvery viscous nature of the plant
feed and the unexpectedly high silica content of the coarse
fractions.

The viscous nature of the material is related to ﬂ'le dispersion
of fines which would mzke the preparation of a suitably¥ density
for cyanidation difficult. :

It was found qualitatively that suphuric acid in very small
quantities gave excellent settling characteristics whilst
polymers were ineffective, This aspect of testing was not
pursued quantitatively because of the shortage of sample
respective to the low sulphide content. This sulphide was
required for later tests and the effect of reagents in these
tests not known.

P

b s e 5 P



WS G PR U T i i O

97602
.............................. M“‘he“ coﬂs Prole‘ts
,,L' The Table 3 at the end of this item shows a calculated
plant feed sizing using equal tonnages from each of the
three areas. The plus 75 micron material was assayed
for insolugble and carbonate. These were calculated as
silica and ankerite respectively. Sulphur shown in the
distribution tables was expressed as pyrite. This approach .
was adopted after receipt of B.M.I. telex 5590 dated
17th July, 1980.
The mass and content of the average plus 75 micron material
dictates a ball mill for grinding 24 t.p.h. of material
having 88.4% silica. This indicates a ball mill of capacity
to absorb about 120 kW.
" Table 3
Fraction Aperture Size %. % % )
micron Mass (s)' Si02 (Co3) "
+ 600 4.1) )
+ 500 4,2) )
+ 425 7.9). )
+ 355 3.7) ).
+ 300 9.7) )
+ 250 3.3) 69.9|)] 1.3 +200 # Only
+ 212 10.3) ) 88.4 10.3
i + 180 2.6) »
+ 150 9.9) )
+ 106 7.8) )
+ 75 6.4) )
- 75) (1.9) )
+ 53) (2.2) 4.1 ) 3.5
+ 38 4.7
- 38 21.3 3.2
100.0 1.9

The feed pulp density coming from the dredge is unknown, but
thickening will be needed to cbtain constant conditions of
feed density to the plant.

It is anticipated that shells, and other trash will be
Although for study requirements

a thickener of about 20 metres diameter has been allowed for,
there could be savings in space and expenditure with the

use of a lamella thickener by SALA.

removed on the dredge.

The conceptual flow sheet which has been included in this
report is conventional and in principle follows the fine
grinding, batch cyanidation for control of contact time,
recovery of solutions by filtration in two stages because

of the washing difficulties expected, zinc dust precipitatian

:
.........................................................................................................................................................................
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becauseofthepossiblepre_senceofnercuryandbe;cause
this is a well proven and reliable process.

Gold will be recovered by acidifying the precipitate to -
dissolve copper, lead, zinc followed by fluxing the damp
filter cake and smelting to a high grade bar..

3.0 CPERATING COSTS ($ per t of ore treated)
: 3.1 Reagents - 10.58
: 3.2 Power ) 5.90
: 3.3 Iabour and Supervision 0.77
P 3.4 Smelting 0.01
Total: 17.26

4.0 CAPTTAL EXPENDTTURE - Order of Magnltude
' $ x 10°

4.1 Machines 0.487
4.2 Tanks and Plates 0.130
4.3 Transport 0.019
4.4 Civil 0.051
4.5 Electrical & Instruments 0.154
4.6 Mechanical ard Piping 0.206

Total: 1.047
5.0 ENGINEERTNG

Additiconal to Item 4.0 capital expenditure, it is estimated
that final process engineering, detail design, procurement
and project management would be of the order

of : $0.200 x 10°
6.0 RECOVERY OF GOID
Treatment Rate 750 t.p.d.
Ore Grade 2.6 g/t
Metal Recovery 69.9%
Gold Recovered Rate . 1.36 kg/a
Operating Time per Year (90% x 360) 324 days
Gold Recovered per Year 440 kg '
eees/5

-..----.--------.----oo---------oooto-----'""'-"0"'"tﬁ'i0""--""----------“-l-----o---»------'"'-'-'--------0l--"'"“00.0!0l"o-l--'-----------u-.q-----"..
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5.
CONCLUSIONS

' The Middle Armm tailings will yield 62.9% of the gold value by

8.0

a cyanide process designed to give strict control of contact
time and having provision for de-activation of gold precipitants
before cyanide contact.

The maximm recovery of gold occurs between nine (9) and twelve
(12) hours ard that unstable dissolution conditions cbtain
thereafter.

circuit. :

A treatment circuit consisting of sulphide flotation, roasting
of the concentrate followed by cyanidation of the calcine
would give a low yield relative to control difficulties,
capital cost and relatively low gold recovery with high
operating costs.

Cyanidation of raw sulphides gives ve::y low recovery of
gold.

RECOMMENDATIONS

That a batch agitation plant with vacuum filters and zinc
dust precipitation be considered the best treatment route.

The plant be designed without extensive buildings.

Cover for control instruments and a minimal workshop to be
provided for operators and tradesmen.

{é >

C. HARRIS

31st October, 1980
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P.O. BOX 91, NORWOOD
SOUTH AUSTRALIA 5067

2949

YLUUR RorERENCL:

MATERIAL :

IDENTIFICATICN:

JORKE RECUESLTED:

SAMPLE & SECTICNh:

MINERALOGY — PLTROLOGY

15th July, 1980

Mr. Colin Harris, _
Mitchell Cotts Projects (Aust) Pty. Ltd.,
246 5t Georges Terrece,
FERTH, k.. 6000

Semple personally delivered

11/7/80

trtellurgical test,
sulphide concentrate

R797 (BRI)
Ssmple Nop. 7
Czrbon Flozt Concentrate

Minerslogicel examinstion,
particulsrly to report on
possihle cerbon content

feteined

IR cedon

+ONTIFEX & ASSUCIATES PTY. LTD.

CEOLOGY

SECTION PREPARATION
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Semple R792 (BMI)
Semple No. 2
Cerbon Floet Concentrate

This semple was submitted mainly to determine the presence
{or otherwise) of cerbon es charcoal or grephite, but slso for e
guelitetive and semiguantitative enelysis of the totsl mineralogical
composition,

Accordingly the sample was exemined inlitielly in polished-
thin section. One thousend greins were counted to chtain an estimate

of ebundsnce of the components, ard the resulis sre as follows:-

Grzin slze : the greins exsmined 1n the polished-thin section sre

generelly monomineralic; they sre ell oulte sngular end commanly
microfractured. They renge in size from 0.00Z mm top @8 maximum

size of about 0.075 mm x 0.1 mm; average maximum dimencion is

ebout 0.0Z7 mm.

The minersl species and thelr abundance based on the count of

1,000 greins are listed below. Comments on the identity and
specific charscteristics of these species follow this list.
Note that the sbundances are bes:d cn number of grains counted,

however since the size range is considerzble, this number of

_ grains is not necessarily sn accurate assessment of the true

volume percent. -

gpprox % sbundance

pyrite . - 53.2
chalcopyrite : | ?6.6
marcesite (7or possible arsenopyrite) 5.5
sphelerite 7.8
limonite (including goethite) 7 3.2
graphite 3.h
7 possible 'chercoal® greins ?7 2.4

gangue 7.8

/2
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Semple R792 continued @

Pyrite rarely shows slterstion to mercesite, end there wses
sufficient, apparent single greins of marcasité present to count
it =8 a separate speciee. (However, et this fine slze the
opticel properties whereby the single mercesite grainarmere
identified is eesentimlly the seme as arsenopyrite snd related
sulphoselts, end whereas these minerals were not positively
distinguished a check anelysis for As, Sb and Bi is probably
Justified es a double-check.) Rere fremboidel pyrite grains

are present.

Sphalerite is feirly distinctive, but may be opticelly confused
with goethite (uhich at this size range has similsr opticel properties).
In the absence of other Zn minerele, B Zn essey is the most precise

meens to determine the sbundence of sphélerite.

The chelcopyrite ic rerely eccompzniec by trece chelcocite.

fBraEhite ic opticelly recesonebly distinctive, however in this
éample is is generelly smeller than sversge size renge, i.e. <20 microns
however some greins to 0.08 mm are present. It is unususlly
cryptocrystelline (rather than distinctly fleky) which throws minor
doubt on 1ts precise identification. {The remote possibility '
exists thst this 'grephlite' is opticelly confused with mackinewlite
(FeNiCo) sulphide or tochilinite (an interlayered nickelifercus,

. Fe sulphide and MgCH phese).)

The identificetion of emorphous cerbon (charcoel) in polished
section is highiy inconclusive. However in this semple there sre
about 2.4% opague grains, all <20 microns, which cannot be positively
1dent1fied by reflected light microecopy ®s & sulphide or axide phase,
or es graphite. These may? be sphelerite (without internsl
reflection), houwever in view of the immediste problem of this
concentrete they must be regerded es "possible® chercosl.

Gengue mineral conteminants sppesr to be mainly gusertz,
slthough trace carbonate msy be present.

/3
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Semple R792 continued :

Conclusions snd Recnmﬁendatlnns

The bulk of this ssmple conslists of pyrite (some
gredetionel to marcesite), with subordinete chalcopyrite and
minor sphelerite.

Grephite, with en snomelous cryptocrystelline form, end
possible smorphous cerbon (charcoel 7) tagether form s maximum
of 6.8% of the number of greins in the whole semple, but beceuse
of their ubicuitous smeller size then the majority of the
components, they elmost certeinly form <5% nd probebly <3%
volume of the whnle semple.

The identity of these components should be confirmed by =
chemical enelyeies fpor non-cerbonate cerbon; (end =t the seme time
en essey for Cu, Zn end Au is recommended) to provide meximum
informsetion on this concentrste, sleoc checks for As, Bi, Sb,
and for N1, to help resclve any doubt in opticsel identification
of such esmell greins, es roted In the sbove description.
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