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1.

SUMMARY

Investigations in EL 59/83 have resulted in the definition of a significant

resource of fine tailings (slimes) at Aberfoyle, distributed over five dams,

and totalling 198 000 tonnes (dry) grading 0.39.' Sn, and 0.35% Wo j • A less

significant resource of coarse tailings amounts to 570 000 tonnes at a grade

of 0.135% (Sn + Wo
3

) •

Cash flow studies of the coarse tailings suggest that economic viability is

not likely at present, principally due to the low head grade.

Research work has shown the fine tailings to be amenable to treatment to

produce tin and tungsten concentrates with a ~O% overall recovery.

Cash flow analysis of retreating these fine tailings indicates most encouraging

rates of return, ranging from 16.3% to 36.0%. The most important factor

controlling the construction of a fine tailings retreatment plant appears to

be the granting of a tin production quota.

Reappraisal of the in situ (unmined) tin-tungsten mineralization in the

Aberfoyle veinsystem suggests a potentially significant resource totalling

approximately l~ 000 000 tonnes of ore of imprecise grade, but which seems

likely to be close to 0.20% CM (Sn + Wo
3
).



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

194005

2.

1. INTRODUCTION

Exploration in Exploration Licence (EL) 59/83 during the twelve months ended

5. 6. 85 has included a range of activities both underground and on surface

at the Aberfoyletin - tungsten (Sn - W) deposit.

A considerable portion of the work to date has consisted of mineral processing

research in to the tailings at Aberfoyle, with subsequent feasibility studies

of these reserves. However, a surface core drilling program is currently in

progress)as is the underground mapping of the upper levels of the old Aberfoyle

Mine.

These latter two programs are designed to provide further data on the Aberfoyle

vein system (unmined portion), and ultimately to permit a comprehensive

assessment of its open pit potential.
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I
I 2. ORE RR'lEHVES

2. 1. FINE TAILINGS (PSLIME DAMSP).

The fine tailings are situated in five dams to the north of the Aberfoyle

main shaft (Figure 1); a total of thirty auger holes were drilled in dams

1, 2, 3, 4 and the PcurrentP dam. These drill holes were intended as Pin

fill P holes between the earlier holes put down by Aberfoyle Ltd.

Details are shown in the table:

This reserve is also considered to have an indicated ore reserve status.

TABLE 1.

FINE TAILINGS RESEHVES

The grade assigned to each dam was calculated by combining the earlier

Aberfoyle Ltd. data with the present data (bulked assays).

Grade

Sn% WO!'

0.40 0.41
0.39 0.42
0.46 0.26
0.56 0.34
0.33 0.40

0.39 0.35

Tonnes (dry)

1 50 000
2 23 500
3 12 000
4 22 500

Current 90 000

TOTAL 198 000

Dam Number

The indicated ore reserve of these fine tailings is 198 000 tonnes (dry)

grading 0.3~ Sn, and 0.35% W0
3

•

Each of the holes was assayed for Sn and W, following which the total samples

from a given dam were bulked and reassayed for Sn and W.

2.2. COARSE TAILINGS

Previous work by Wheal LutwYche showed the coarse (jig) tailings dump at

Aberfoyle to contain 570 000 tonnes (dry) grading 0.135% CU (Sn + W0
3
).
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2.3. IN SITU (UNMINED) RESERVES

Previous work by Wlleal Lutwyche on the unmined part of the Aberfoyle vein swarm

(Summons 1983 a, b) has shown the dependence of ore grade on quartz grade and

quartz volume.

Reappraisal of the parameteoused earlier (Summons 1983 a) has changed the

previous reserve estimate; over a 1000m strike length, including the 60m

wide Aberfoyle vein swarm, down to a depth of 120m (4 level), and using the

other values quoted by Summons (1983a), the inferred ore is estimated at

13.9 x 106 tonnes. This figure allows for the previous production of 0.25 x

106 tonnes above 4 level.

The production records for the Aberfoyle Mine indicate the grade of the "major

veins" in the upper 4 levels was between 5:' and 7:' CM (i.e. quartz grades).

The present investigations are directed mainly at the "minor veins" (i.e.

those veins'.f0.3Om, and not previously mined), and especially at assessing

the quartz volumes represented by these veins.

In summary, the inferred ore of 13.9 x 106 tonnes has an as yet undetermined

grade, but which is regarded as lying between 0.10% and 0.35:' CM (i.e. QG =
5:' to 7:', QV = 2:' to 5:', SnjW03 = 10:1).

Detailed evaluation of the quartz volume (QV) is currently in progress via

underground geological mapping, review of old drill logs etc., and surface

core drilling.
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5.

Full details of this test work are contained in Appendix 1.

The sample was screened in to +89~, -89q+31~, -315+10~, and -lO~size

fractions.

A 1.7 tonne bulk sample was taken from the No.2 dam and despatched to the

Department of Mines Launceston Laboratory for detailed testing.

The~89~ractionwas then rejected due to its very low Sn and Wvalues,

while the other fractions were concentrated using a range of equipment

including screens, cyclones, flotation cells, both dry and wet magnetic

separators, tables,vanners and spirals.

Methods Used

FINE TAILINGS

MINERAL PROCESSING3.

3.1.1.

3.1.2. Resul ts

3.1.2.1. -89q+31~Fraction

In this fraction, concentrates grading 63.q%Sn (1.1% overall), and 65.q% W0
3

(O.q5% overall) were obtained. Overall values in the middlings and tailings

products were respectively:

Sn 5.6%, 2.0%

W03 1.3%, 0.5%.

3.1.2.3. -10,\}"'- Fraction

Concentrates in this fraction assayed 65.7% Sn (36.8% overall) and 65.1%W0
3

(35.0% overall). However, overall values in the middlings, tailings and

sulphide products were as follows:

Sn 31.%, 21.q%, 7.7%

W03 11.8%, 36.~, 3.2%.

3.1.2.2. -315 +lO~Fraction

Concentrates in this fraction graded 67.6% Sn (1.91% overall) and 72. 2% W03
(1.96% overall). However, overall values in the middlings, tailings and

sulphide products were as follows:

Sn 3.3%, 5.1%, 8.3%

W03 3.7%, 1.2%, 1.0%.
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6.

3.1. 3. SUMMARy
3.1.3.1. Concentrates

Total recovered Sn amounts to 39.&.' of the total, this concentrate having a

calculated value of 64.3~ Sn; total recovered Wamounts to 37.4~ of the

total, and having a calculated value of 67.4~ W0
3

•

3.1.3.2. Middlings

Approximately 12.0% of the Sn and 16.9% of the W0
3

occurs in the middlings

products.

3.1.3.3. Tailings

Approximately 31.2% of the Sn, and 39.~ of the W0
3

was lost in the tailings

reject, (including the +89~oversize material).

3.1.3.4. SUlphides

Approximately 16.0% of the Sn, and 4.2% of the W03 is contained in/associated

with the sulphide portion of the slimes; accordingly, sulphide retreatment

may he necessary in any future plant, pending evaluation of the proportion

of oxide to sulphide Sn.

3.1.4. COMMENTS

3.1.4.1. Grinding of the middlings, with an assumed 50% recovery would add

a further 6~ Sn and 8.5% W03 to the present overall recoveries.

3.1.4.2. The high Sn values recorded in the SUlphides of the -315 +10~

fraction implies that grinding of the sulphides to -108 would improve the

Sn recovery by approx. 4~ overall. However, this figure may be as low as

1% if stannous sulphides are as high as 6~.

The similar Sn content (7.7%) in the -lO~fraction is notable.

3.1.4.3. Further Sn (4.7~ of total Sn) may be recoverable from the +3~

size, and may boost overaUrecovery by 2%.

3.1.4.4. Thus)indicated recovery of Sn in the concentrates of 39.8~ may be

improved by 6 to 12% {to 1<6% alld 52% overall r· by f-urther research in to 'th~

middlings, sulphides etc.
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7.

3.1.4.5. The low sulphur content of the +89~fraction (reject) would render

it suitable as a construction material.

3.1.4.6. Magnetic cassiterite is suspected in some of the dry magnetically

separated gravity concentrates; however, its presence is apparently not

significant as for example, in the -894 +3l~fraction, it only represents

0.02% of total Sn.

3.1.4.7. The sulphide concentrate in the -lO~fraction assayed 27.7~~,4.4~ Cu,

12.5% Zn and 580g/T of Ag; the marketability of such a concentrate has not

been investigated in detail.

3.1.4.8. An independent review of the Department of Mines work by Bollen

Metallurgical Services (Appendix 2) concluded that the aims of the test work

had been achieved; specific observations included:

(i) The cycloning procedures on the -lO~fractionmay not be as efficient

in an operating plant, and that more than 21.4% of overall Sn may be

lost in tailings.

(ii) The absence of analyses for penalty metals (As, Cu, Fe).

(iii) The possible unsuitability of the laboratory procedures for a commercial

plant.

3.1.4.9. These observations have been acted upon, with H.J.Stacpoole taking

the spiral tailings from the -IO~fraction to Cornwall (UK) for beneficiation

on a Bartles Crossbelt Concentrator (Appendix 3). In addition, further wode

by Bollen Metallurgical Services has resulted in the stream lining of the

original flow sheet devised by the Department of Mines; full details are

given in Appendix 4.
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8.

3.2. COARSE TAILINGS

3.2.1. Method Used

The Department of Mines (Rhodes 1983) treated the material from two auger holes

in to the coarse tailings dump by screening, rejection of a relatively barren

oversize fraction (+4.75rnm), and grinding of the undersize followed by

concentration in jigs and spirals.

Although 11.8% of total Sn, and 5.8% of total W03 occurs in the -5.6mm +4.75mm

fraction, due to a shortage of screen clothes, the work was based on the -4.75

mm fraction.

3.2.2. Results

The average distribution of Sn in the -4.75mm fraction was 73.~, and for WO
J

it was 75.9%.

Overall recoveries of 51.0% for the Sn and 53.8% for the W0
3

were shown to

be achievable at saleable grades, (representing 37.~ of total Sn, 40.8% of

W0
3
). The +4.75 mm fraction was regarded as suitable aggregate for concrete

manufacture.

3.2.3. Comments

An independent review of this work by Bollen Metallurgical Services (Appendix 5),

considered the overall recoveries to be 32.1% of total Sn, and 34.4% of total

W03, and that the test work was inadequate with regard to the calculated and

assayed head grades.
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6. DRILLING

4. GEOLOGICAL MAPPING

9.

7

As indicated previously, underground geological mapping of the top four levels

in the Aberfoyle Mine has been undertaken, and is still in progress.

Although the data has not been fully compiled, preliminary quartz vein widths

and frequency suggest quartz volumes in the range J~ to 5~.

This range of values is considered encouraging, especially in combination with

quartz grades of 5 to 7%.

The data was presented in contoured form, and also relates the old Aberfoyle

mine grid to the State (AlIG) grid.

5. SURVEYING

In preparation for the surface diamond drilling program (currently in progress),

a detailed topographic survey was conducted over the Aberfoyle deposit by

Peacock, Darcey and Anderson.

The down hole surveys indicated that the wireline drill holes flattened in

the top 200m (downhole), the avera~rate of flattening being 2°/10m. '?

The azimuth deviation in the same holes was found to be JO/2Om.

Preparatory to commencing the surface core drilling program, a review of

previous cored drill holes (put in by Aberfoyle Ltd.) was made.

The current drilling program has been designed to allow for these ground

conditions, and thus allow the drillinjto be as cost effective as possible.
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Total operating costs are estimated to be $15/tonne.

7. F&\SIBILITY STUDIES

7.1. FINE TAILINGS

($~20 OOO/yr) are as follows:

••• $280 000

... $1~0 000

$ ~20 000

1 on feed preparation

1 on the table (Wilfley) and flotation uni t

1 on the wet concentrator

1 on filtrationJdrying/drymagnetic separation

1 on maintenance (electrician) •

TOTAL

The definition of indicated ore reserves for the fine tailings dams, in

conjunction with detailed mineral processing research and flow sheet design,

has led to preliminary studies of the economic viability of the retreatment

project.

As indicated previously (Section 3), an overall recovery of 4~ has been shown

to be feasible, and may approach 5~ pending certain factors outlined previously.

Cash flow studies, based on tin price of $145/unit, tungsten price of $114/unit

operating costs of $420,000/yr, and capitalization of$lxl0
6

to $1.5xl0
6

, result

in DCFROk values ranging from 16.3% to 36. %i full details are included in

Appendix 6.

Details of the operating costs

Labour 7 men @ $~O 000

Plant operation - $5/tonne

The work force envisgaed would consist of the following personnel:

1 working supervisor

1 loader and. carter

Accordingly, the project is viewed as most promising, and further detailed

studies of reserves, processing etc. now await the granting of ~ tin production

quota to this company.

Financial calculations have been based on 15 tonnes/hour, single shift basis

operation (28 OOOT/yr), with 35~ to ~~ recovery (of Sn and WOj combined),

9~ realization after smelting charges, and 46% tax rate.

I~
~
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SU1~[ONS T.G., 1983(a) Proposed Aberfoyle Open Pit; Unpub. Rep. IVheal Lutwyche p/L.

194015

Unpub. Rep. Wheal Lutwyche

p/L.

Tin and Tungsten distribution in the coarse tailings from

the Aberfoyle Mine; Report R 829. Unpub. Dept. Mines Tas.

1983(b) Aberfoyle Deposit Quartz Grades;nn

7.2. COARSE TAILINGS

The coarse tailings retreatment project is based on an indicated ore reserve

of 570 000 tonnes of material grading 0.135%CM, from which a recovery of 40%

is achieved.

Likely capital and operating costs of mining, field preparation, HM cyclone

plant (or grinding mill with jigs and spirals), and waste disposal are considered

to render the project marginal at present.

However, the economics of the project would be profitable in the event of a

large operation startiEg up to treat ore from the proposed open pit over the

Aberfoyle vein system.

RHODES L.J., 1983:

References
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grade concentrates.
of R8'3'3 with the

14th November 1984

LAUNCBSTON OFFICES
287 WBLUNGTON STREET
SOUTH LAUNCESTON 7250

194016

of the tailings gave the follOWing

No. 2 Tailings Dam Investigation

R8'3'3

WHEAL LUTWYCHE PTY LTD

Chemical analysis

0.49% Sn
0.42% W0'3
'3.63% S

To recover 2 to '3 kg of market
To compare the actual recovery
predicted recovery of R8'32.

The sample, designated registered No. 830929 was
been taken from around the edges of the Rossarden
Dam by means of a backhoe.

DEPARTMENT OF MINES-TASMANIA

Rossarden

1 •
2.
3.

A calculated sizing analysis, percent Sn and
W0'3 distribution was found to be as follows:-

I~:

Object

percent

Introduction

This report describes the treatment methods used
the results obtained in c.oncentrating the Sn and W03 in the
tailing without any further grinding.

The work undertaken in this investigation is thus
limited to Dam 2 only, and was .9&s.igI!~Lto._.~){tend~ reinforce
the previous possible recovery values obtained for both cassiteriteand wolframit.e ;--- -.---.-..--.~-- .. - -.---.

to be 1715 kg.

Sample

The tailings were received in six separate 44 gallon
drums, were wet, and ranged from fine slime and sands to fairly
coarse gravelly material.

Thet6tal dry weight of received tailings was found

results:

M'688

TBLmoaoNl!S:
Metallurgical !l<$earch . . ..}
Labc><!!tD'Y •. • • •• 44 2431-2
_Inspection .. . . . . (2Iioes)
&pl.,.i.... & lnfIammable Liquids

•

.. stated to have
~. 2 Tailings

'.

. This inve·stigation is an extension of prOject(i8'32 .~
in which some preliminary metallurgical testing was carried out
on Aberfoyle Rossarden tailings dam's samples submitted by Mr. H.

III Stacpoole. Investigation·R8'32 indicated that Dam 2 appeared to
fi have better economic prospects for retreatment than Dam 1.
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Table 1 Calculated SizinR Analysis Sn& W03 Distribution of Head.

Particle Percent Mass Percent Percent Percent Distribution
Size u.m Overall Cum Overall Sn W03 Sn W03

;
Overall Cum Overall UVSra.Ll. uum OVB:t'all,

+9530 0.02 0.02 } 0.09 0.02 0.10 0.10 0.03 0.03
+4760 0.61 0.63
+4000 0.09 0.72 ) 0.03 0.03 0.03 0.13 0.04 0.07
+3350 0.45 1.17
+2800 0.48 1.65 0.17 0.07 0.15 0.28 0.08 0.15
+2360 0.48 2.13 0.04 0.03 0.04 0.32 0.03 0.18
+2000 0.79 2.92 0.08 0.04 0.11 0.43 0.07 0.25
+1700 1.03 3.95 0.09 0.04 0.16 0.59 0.09 0.34
+1400 1.86 5.81 0.11 0.02 0.37 0.96 0.08 0.42
+1180 2.02 7.83 0.10 0.02 0.36 1.32 0.09 0.51 --

..-

+ 850 4.54 12.37 (0.10) (0.02) 0.85 2.17 0.26 0.77
+ 600 4.80 17.17 (0.10) (0.02) 1.00 3.17 0.25 1.02

--±.. .J.OO. -_._-- -- ..1~. 02 30.19 (0.19) f-_U>.04) 5.25 __§"~A-_2._ 1.20 2.22 . ___..J
.

~._"- _..-. _.. __._--_.~-_.__.~.--_ ..- --_.-_.......... _--

+ 150 13.49 43.68 (0.42) (0.15) 11.98 20.40 4.39 6.61
+ 75 15.65 59.33 (0.34) (0.1-4) 11.29 31.69 4.75 11.36
+ 38 11.77 71.10 (0.67) 0.55 16.74 ,j8.43 14.03 25.39
C/S 1* 0.37 71.47 19.9 22.6 15.57 64.00 18.14 43.53
C/S 2 0.42 71.89 7.70 8.21 6.91 70.91 7.48 51.01
C/S 3 4.21 76.10 1.25 1.53 11.19 82.10 13.97 64.98
C/S 4 5.49 81.59 0.62 0.80 7.20 89.30 9.53 74.51

C/S 5 3.22 84.81 0.49 0.67 3.31 92.61 4.68 79.19
O/F 15.19 100 (0.23) (0.63) 7.39 100 20.81 100

H 100
.

(0.47) (0.46) 100 100
*C/S Temperature 7.5 C
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1. A Sweco vibrating screen was used to screen the
tailing into the following size fractions.

·1 .5 kg/tonne
xanthate 2.5 kg/tonne
0.5 kg/tonne

Sulphuric acid
Potassium ethyl
Kerosene

(a)
(b)

(c)

(a) + 894 J1IIl

(b) - 894 J1IIl + 315 J1IIl

(c) - 315 J1IIl + 108 ~m

(d) - 108 J1IIl

During each screening operation small amounts of
undersize material were automatically sampled for examination and
design of further treatment methods. Appendix I is a flowsheet
of the distribution from screening.

Appendix II is a flowsheet detailing the concentration
of the - 894 ~m + 315 ~m fraction.

2. The + 894 um Fraction

The + 894 J1IIl fraction was found to contain very low Sn
and WO~ values and thus received no further treatment being set
aside as reject.

3. The - 894 um + 315 um Fraction.

The + 315 ~m material was fed to a Vickers 5 turn
series C C spiral at a rate of 0.7 tonnes per hour at 35 percent
solids weight for weight. The resulting spiral concentrate was
subjected to concentration by Deister table flotation. The reagents
used for table flotation were,

The resulting table concentrate was dry magnetically
separated with both the non magnetic product and weakly magnetic
product being separately retabled.

The spiral middling was separately subjected to
identical concentration and separation treatments as indicated for the
spiral concentrate.

4. The ~315 um + 108 um Fraction.

The + 108 J1IIl material was fed to a Vickers 5 turn
series C C spiral at a rate of 1.38 tonnes per hour at 35 percent
solids weight for weight. The spiral concentrate product was
subjected to batch froth flotation to facilitate sulphide removal.
The flotation reagents used were as follows:

(a) Sulphuric acid 0.2 kg/tonne
(b) Copper sulphate 0.4 kg/tonne
(c) Sodium ethyl xanthate 0.15 kg/tonne
(d) Sodium amyl xanthate 0.15 kg/tonne

(e) Methylisobutyl carbinQl (MIBC) 0.02 kg/tonne.

I~~
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The primary flotation concentrate was subjected to cleaner
flotation and then set aside. The flotation tailings from both
flot~tion stages were bulked, table concentrated and the table
concentrate dry magnetically separated.

The spiral middling product was separately sUb~ected to
identical concentration and separation processes as detailed for the
spiral concentrate with the addition of a further table
concentration operation for the final non magnetic product and
weakly magnetic product.

Appendix III is a flowsheet detailing the concentration
of the -315 ~ + 108 ~m fraction.

5. The - 108 um Fraction.

(a) The -108 ~ product was fed to a Warman 3" Series R
cyclone fitted With a 23mm diameter vortex finder and a hydraulic
spigot assembly of initial spigot diameter 14mm. The hydraulic
spigot was set at fully closed. The -108 ~m material was fed at
35 percent solids weight for weight, The cyclone conditions used
for the bulk of material were chosen only after five small scale
tests were performed. Details of the conditions used in the
small scale tests are described in the text of the results
obtained section.

The cyclone was fed by means of a 5.5 h~ower Warman
11" B-M pump Which delivered the cyclone underflow 0 (U/F) as a
rope discharge. The resulting cyclone overflow (0 OfF) was set
aside as reject.

(b) The resulting cyclone underflow was SUbjected to batch
sulphide flotation in a 10kg Agitair flotation cell. The
following reagents were used.

(1) Sulphuric acid 0.2 kg/tonne
(2) Copper sulphate 0.4 kg/tonne
(3' Sodium ethyl xanthate 0.15 kg/tonne
(4) Sodium amyl xanthate 0.15 kg/tonne
(5) Methylisobutylearbindl(MIBC) O.O~ kg/tonne.

The resulting sulphide concentrate was sUbjected to a
further cleaner flotation stage. The cleaner sulphide concentrate
was set aside as a finished product. while the cleaner tailing was
bulkea with the primary flotation tailing ready for further
treatment.

(c) The flotation tailing was fed to a Crockett wet magnetic
separator to facilitate the removal of any strongly ferromagnetic
material. The magnetic product was set aside as a finished
product while the non magnetics were further treated.

(d) The non magnetic product was fed to a Vickers 5 turn
series C C spiral at 1.43 tonnes per hour at 40 percent solids r

(e) The spiral concentrate was fed to a Deister table for
gravity concentration. The table concentrate produot was hand
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sQreened at 106 ~ to remove any tramp material present and then
dry magnetically separated. The non magnetic product was retabled
to produce a tin concentrate while the weakly magnetic product
was retabled and subjected to two further separate magnetic
separations to'produoe a final first grade wolfram concentrate and
se~eral second grade wolfram concentrates.

(f) The spiral tailings 3/l.mIrwere riffled into the
folloWing parts.

(1) t - for vanner concentration
(2) i-for table concentration
(3) 3/16 for Jones wet magnetic separation.
(4) 1/16 - for test work by the investigation originator.\\

Spiral tailings were separately concentrated on both a
Deister table and a Fieldhouse vanner to allow a comparison of
unit concentration performance. The vanner was fed at a rate of
0.36 tonnes per hour at 21 percent solids. The }ti'lliary vanner

·concentrate {V1C) was returned to the vanner for further
concentration after the vanner slope was increased. Vanner
p~oducts were then set aside for assay as the'vanner concentrate
(V2C) was expected on further treatment, to react similarly to
the table concentrate.

The table concentrate was separated on a dry magnetic separator
with the resulting non magnetic product being further tabled to
produce an Sn concentrate. The weakly magnetic product was also
tabled and the resultant gravity concentrate dry magnetically
separated to produce a W03 concentrate.

Three sixteenths of the spiral tailing product was riffled out
and fed to a Jones wet magnetic separator with the electromagnet
current set at 10 amps.· The feed rate was set at 44 kg per hour
at 20 percent solids. Wash water was maintained at 1.5 litres per
minute and a magnetic scour water pressure of 140 kPa was used.
The resulting non magnetic product was again returned to the separator
with the electromagnetic current being increased to 18 amps.
The feed rate was 32 kg per hour at approximately 20 percent solids.
The resulting non magnetic product was again returned to the
magnetic separator with the electromagnetic current being again
increased, this time to 30 amps. The feed rate on this occasion
was 31 kg per hour at 20 percent solids. The various Jones
magnetic separator products were then set aside for assay•.

Appendix IV and V are flowsheets of the concentration of the
-1D8 ~ material.

(g) Equipment used in this investigation was as follows:-



Particle size, and Sn and WO'l distributions of the
Sweco screening products were as followS:

Percent Percent Distribution

Product Mass Sn W03 S Sn W03 S

-108 \.lm 44.80 (0.76) (0.84) (3.14) 69.9 88.8 38.8
+108 \.lm 21.07 0.43 0.16 6.80 18.6 7.9 39.5

"

I
-315 \.lm 65.87 (0.66) (0.63) !(4.31) 88.5 96.7 78.3
+315 \.lm 19.62 0.22 0.05 3.50 8.8 2.3 18.9

-894 Ilm 85.49 (0.56) (0.50) (4.12) 97.3 99.0 97.2
+894 Ilm 14.51 0.09 0.03 0.71 2.7 1.0 2.8

I .
Head 100 (0.49) (0.42) (3.63 ) 100 100 100

Sweco ScreeninR and Overall Mass Balance.
Table 2

194021

magnetic separator.

+894
-894
-315

- 6 -

Table 3
Table 4
Table 5

1. Sweco screen 450mm diameter.
2. Warman 3" cyclone.
3. Agitair 10 kg flotation cell.
4. Crockett (permanent magnet) wet

5. Vickers 5 turn series C C spiral.
6. Deister laboratory table.

7. Rapid high intensity dry magnetic separator.
8. Jones wet magnetic separator.

Results Obtained.
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Table 3 +894 urn Sweco ols

IParticle' Percent Mass Percent Percent Percent Distribution 1
Overall Cum Overall Sn W03 Sn W03Size lilaI .· . -

Overall Cum Overall Overall Cum Overall

+9530 0.02 0.02 }
+4760 0.61 0.63 0.09 0.02 0.10 0.10 0.03 0.03

+4000 0.09 0.72 } ·0.03 0.03 0.03 0.13 0.04 0.07
+3350 0.45 1.17
+2800 0.48 1.65 0.17 0.07 0.15 . 0.28 0.08 0.15
+2360 0.48 2.13 0.04 0.03 0.04 0.32 0.03 0.18
+2000 0.79 2.92 0.08 0.04 0.11 0.43 0.07 0.25
+1700 1.03 3.95 0.09 0.04 0.16 0.59 0.09 0.34
+1400 1.86 5.81 0.11 0.02 0.37 0.96 0.08 0.42
+1180 2.02 7.83 0.10 0.02 Q.3S 1.32 0.09 0.51
+1000 2.21 10.04 0.11 0.03 0.43 1.75 0.15 0.66
+ 850 2.24 12.28 0.10 0.02 0.40 2.15 0.10 0.76
+ 710 1.31 13.59 0.10 0.03 0.23 2.38 0.09 0.85
+ 600 0.53 14.12 0.11 0.03 0.11 2.49 0.04 0.89
+ 300 0.35

1
4

•
471 0.30 0.12 0.21 2.70 0.11 1.00

+ 150 0.02 14.49

- 150 0.02 14.51

H 1'.6~
--- ~.

(0.10) (0.03) 2.7 1.00.- . --
•• .

194022
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Table 4 -894 um + ;15 urn Sweco o/s

Particle Percent Mass Percent Percent Percent Distribution

Size urn Overall Cum Overall ID! wO; Sn wO;-
Overall Oum Overall Overall Oum Overall

+710 1.68 1.68 Q.12 0.04 0.42 0.42 0.1 ; 0.13
+600 2.81 4.49 0.12 0.0; 0.72 1.14- 0.17 0.30

,.

+425 9.07 13.56 0.16 0.04 3.09 4.23 0.73 1.03
+;00 5.5; 19.09 0.32 0.08 3.76 7.99 0.88 1.91
+150 0.51 19. 60 1
+ 75 0.01 19.61 0.71 0.36 0.81 8.80 0.39 2.3
+ ;8 0.01 19.62

- 3B Trace 19.62

H 19.62 - (0.21) (0.06) 8.8 - 2.; - I

194023
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Table 5 -315 um + 108 um Sweoo ols if

Pa.rtiole Percent Mass Peroent Percent Percent Distribution
Size um Overall Cum Overall Sn w03 Sn W03

Overall Cum Overall Overall Cum Overall

+300 0.16 0. 163 0.34 0.09 1.38 1.38 0.40 0.40
+250 1.87 2.03
+212 2.80 4.83 0.40 0.13 2.25 3.63 0.80 1.20
+180 2.70 7.53 0.47 0.18 2.55 6.)8 1.07 2.27
+150 4.43 11.96 0.45 0.17 3.98 10.16· 1.66 3.93
+106 6.27 18.23 0.43 0.15 5.39 15.55 2.07 6.00
+ 90 1.14 19.37 0.50 0.21 1.15 16.70 0.53 6.53
+ 75 0.89 20.26 0.40 0.17 0.71 17.41 0.34 6.87
+ 38 0.64 20.90 0.66 0.42 0.84 18.25 0.59 7.46

- 38 0.17 21.07 1.03 1.16 0.35 18.60 0.44 7.90

H 21.07 (0.44) (0 •.17) 18.6 7.90



~I ~~
~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-10 - 194025

Concentration of the -894um + 315um Produot

(a) Spiral Oonoentration

Assay" " Distribution

Produot " Mass §!! W03 Sn W03
SIL 1 0 0.47 3.3 1.87 2.9 1.1
SIL 1 M 4.14 0.55 0.14 4.2 0.8
SIL 1 T 15.01 0.06 0.02 1.7 0.4

H +315 101m 19.62 (0.24) (0.09) 8.8 2.3

(b) The spiral ooncentrate (S/L10) was further concentrated on a
Deister table and gave the following results after table flotation
and gravity conoentra~ion.

Assay" ! Distribution
Product ! Mass §!! W03 §!! W03
T 1 0 0.03 24.9 14.1 1.36 0.64
T 1 M 0.04 1.75 0.81 0.11 0.04
T 1 T 0.40 2.2 0.77 1.43 0.42

H S/L10 0.47 3.8 1.72 2.90 1.10

The high T1T assay value of 2.2 peroent Sn is due to the table );
flotation operation and the close association between the Sn and /~)L
the sulphide minerals. l) l,~V

~c) The table middling (T1M) and tailing (T1T) products above were
set aside as middling ~roducts requiring further grinding. The
table concentrate (T10) was dry magnetically separated as follows.

Assay" " Distribution
Produot ! Mass §!! W0 3 §!! W03
MIs 1 N 0.02 39.5 0.43 1.27 0.01

MIs 1 MiA 2 0.01 (2.8) (40.1) 0.05 0.55
MIs 1 MIA 1 Trace 6.6 14.0 0.04 0.08

H T1C 0.03 (24.5) (14.0) 1.36 0.64



Note: The product M/s1 M/A1was not further treated because of the
small mass available.

(d) The non magnetic product Mis 1 N was concentrated on a
Deister table and gave the following result.

The high Sn value of 0.67 in the tailing T4T is again due ~ J .~
to table flotation and the close association of Sn and sulphine ?(~
minerals. T4T has therefore been considered as a middling
product •

(g)
•

The table concentrate T4C from the spiral middling was
subjected ~o magnetic separation and gave the following result.

Assay % %Distribution
Product %Mass 2!! WO~ 2!! W0 3

Mis 2 N 0.42 (0.73) (0.05) 0.60 0.04

Mis 2 MIA 2 0.04 (0.92) (0.29) 0.07 0.02

Mis 2 MIA 0.06 0.78 2.9 0.09 0.29
- - -

H T 4 C 0.52 (0.75) (0.37) 0.76 0.35

194026
- 11 -

(f) The spiral middling S/L1M was further concentrated on a
Deister table and gave the following results after table flotation
and gravity concentration.

Assay % %Distribution
Product %Mass Sn W03 Sn W0 3
T 4 C 0.52 0.77 0.37 0.76 0.35
T 4 M 1.04 0.09 0.04 0.18 0.08
T 4 T 2.58 0.67 0.08 3.26 0.37

c·

s7t -1 M 4.14 (0.54) (0.11) 4.20 0.80

Assay " " Distribution
Product }< Mass Sn W03 Sn W03

T 2 0 0.01 63.4 0.62 1.13 0.01
T 2 T 0.01 9.8 0.20 0.14 Trace

Mis 1 N 0.02 (39.5) (0.43) 1.27 0.01

(e) The magnetic product Mis 1 MIA 2 was concentrated on a Deister
table and gave the following result.

Assay }< %Distribution
Product %Mass Sn W03 Sn W03
T 3 c Trace 2.7 65.4 0.02 0.45
T 3 T 0.01 2.9 15.1 0.03 0.10

Mis 1 M/A2. 0.01 (2.8) (40.1) 0.05 0.55

I~
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(h) The non magnetic product Mis 2 N was subjected to Deister
table concentration and gave the following result.

Assay" " Distribution

Product " Mass ~ W03 Sn W03
T 5 C 0.04 6.4 0.23 0.50 0.02
T 5 T 0.38 0.13 0.03 0.10 0.02

H Mis 2 N 0.42 (0.73) (0.05) 0.60 0.04

(i) The magnetic product Mis 2 M/A2 was subjected to Deister
table concentration and gave the following result.

Assay " " Distribution
Product " Mass Sn ~03 Sn WO- -1.
T 6 C Trace 5.4 1.10 0.04 0.01
T 6 T 0.04 0.42 0.20 0.03 0.01

-
H Mis 2. "

MIA 2 0.04 (0.92) (0.29) 0.07 0.02

The small quantity of mass available coupled with the
relatively coarse particle size made this separation very difficult.
For this reason, the similar magnetic product M/s2 M/A1 was not
further gravity concentrated.

(j) A summary of the concentration of the +315~m product material
can be deduced from separately combining the appropriate middling
and tailing products previously listed and is as follows.

Assay % %' Distribution %Recovery
Individual
Fraction

Product % Mass Sn W03 ~ W03 Sn W03
Total Sn C 0.01 63.4 0.62 1.13 0.{)1 14.0 0.4,
Total W03 C Trace 2.7 65.4 0.02 0.45 0.3 21.3
Total Mid. 3.14 ( 0.99) (0.27) 5.64 1.33 64.0 55.0
Total ·Tail. 16.47 ( 0.06) (0.02) 2.01 0.51 21.7 23.3

- -
H +315~m 19.62 (0.25) (0.08) 8.80 2.30 100 100

From the above it can be seen that 14 (overall 1.13) percent
of the Sn, and 21.3 ~overall 0.45) percent of the W03 have been
separately recovered from the +315~m product materia1 at grades of
63.4% Sn and 65.4% WO respectively. The WO concentrate was
found to contain 2.7 ~ercent Sn most of Which3is probably present
as magnetic cassiterite.

The total +315~m middlihg product requiring regr.Uriding,
amounted to 3.1 percent of the original mass, and w~s found to contain
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5.6 percent of the overall Sn and 1.3 percent of the overall W03at gra~es of 0.99 percent Sn and 0.27 percent W03 respectively.

The total +31511m product material that could be rejected
astallings amounted to 1605 percent of the o;iginal mass and
contained 2.0 percent of the overall Sn and j.·.:S percent of the
overall W03 at grades of O.OGand 0.02 percettrespectively.

Concentration of the -315um + 108um Product

(a) Spiral concentration of the -315~ + 10811m product material
gave the following results.

Assay " %Distribution

Product %Mass Sn W03 Sn W03
S/L 2 C 0.19 7.3 7.6 3.1 3.0
S/L 2 M 5.50 0.88 0.34 10.7 3.9
S/L 2 T 15.38 0.14 0.03 4.8 1.0-
H -315~
+108~ 21.07 (0.40) (0.18) 18.6 7.9

(b) The spiral concentrate S/L 2 C was subjected to batch
sulphide flotation results of which are as follows.

Assay % %Distribution

Product %Mass Sn W03 S Sn WO:s

F (1 +2) T 0.04 (25.6) (27.5) 2.13 2.33
F 2 C 0.15 2.8 1.9 31.5 0.97 0.67

H-s/L 2 C 0.19 (7.2) (6.8) 3.10 3.00

(c) The flotation tailing F (1+2) T was concentrated on a Deister
table giving the following results.

Assay % %Distribution
Product %Mass Sn W03 ID! W03
T 7 C 0.03 (32.5) (34.5) 2.07 2.24
T 7 T 0.01 2.8 4.4 0.06 0.09

H-F (1+2) T 0.04 (25.6) (27.5) 2.13 2.33
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(d) The table concentrate T7C was dry magnetically se~arated
to give_the following results.

(e) The spiral middling was sugjeoted to batoh su~phide

flotation, results of whioh are as follows:-

" DistributionAssay-"" _

Assay % %Distribution
Product %Mass Sn W03 Sn W03
T 8 C 0.24 5.8 3.4 2.95 1.67
T 8 M 1.04 0.07 0.83 0.15 1.76
T 8 T 2.19 0.06 0.04 0.28 0.18

H-;I!!(3+4) T 3.47 (0.46) (0.51,) _ 3.38 3.61

(g) Magnetic separation of the table concentrate T 8 C gave
the following results:-

% _ DistributionAssay
Product %Ma.ss Sn W03 §ll W03
M/S 4 MIA 1 0.06 0.63 7.9 0.08 1.01
M/S 4 MIA 2 0.06 (2.2 ) (4.6) 0.30 0.59
Mis 4 N 0.12 (10.5 ) (0.28) 2.57 0.07-
H-T 8 C 0.24 (5.8) (3.4) 2.95) 1.67

Produot " Mass Sn W03 §.. _ Sn W03
F(3+4) T 3.47 0.46 0:"51 - 3.38 3.61
F 4 C 2.03 1.70 0.07 38.2 7.32 0.29- ---
S/L 2 M 5.50 (0.92) (0.35) 10.70 3.90

(f) The flotation tailing F (3+4) T was concentrated on a
Deister table, results of which are as follows.

Assay % %Distribution

Produot " Mass Sn W03 Sn W03
MIs 3 MIA 1 Traoe 1.6 21.9 Trace 0.08
M/s 3 MIA 2 Traoe 27.9 30.9 0.15 0.17
Mis 3 MIA 3 0.01 0.46 72.2 0.01 1.96
Mis 3 N 0.02 67.6 1.1 1.91 0.03

H- T7C 0.03 (32.5) 34.5 2.07 2.24

1,~'1-'O
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(h) Deister table concentration of the non magnetic product
MiS 4 N gave the following results.

Assay" " Distribution
Product " M8.sS .§.B WP3 Sn W03

, -"
T 9 C 0.03 43.2 0.71 2.53 0.04
T 9 T 0.09 0.19 0.15 0.04 0.03- -
H Mis 4 N 0.12 (1Cl.5) (0.28) 2.57 0.07

0.590.30

" Distribution
Sn W03

0.17 0.48
0.13 0.11

Trace
0.06

" Mass

T 10 C
T 10 T

Product

H-M/s 4 MIA 2 0.06

(i) Deister table concentration of the magnetic product ~/S 4
MIA 2 gave the following result.

Assay"
Sn W03

16.2 47.3
1.05 0.97

(2.2) (4.6)

The magnetic product Mis 4 MIA 1 was not further concentrated
due to its relatively small mass and the consequent difficulty that
would occur in any treatment process. Product T10C likewise, was
not subjected to the further magnetic separation that it required.

(j) A summary of the concentration of the -315~m + 108~
product material can be deducted by separately combining.the
appropriate middling and tailing products previously listed and
is as follows:-

~~~
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Assay % %Distribution ~ Recover!
ndIvidua

Product %Mass §!! . Vl03
Sn Vl0

3
Fraction

Sn W03

Total Sn Cone. 0.02 67.6 1 .1 1.91 0.03 9.8 0.4
Totll.1W03 " 0.01 0.46 72.2 0.01 1.96 Trace 23.1
'.I!.otal Middlings 1.20 (1.28) (1.51) 3.27 3.74 18.0 49.4
Total Tailings 17.66 (0.13) (0.03) 5.12 . 1.21 26.9 15.3
Total Sulphides 2.18 (1.8) (0.20) 8.29 0.96 45.3 11.8

H -31511m + 10811m 21.07 (0.41) (0.17) 18.6 7.9 100 100

j'> From the-se results it can be seen that 9.8 (overall 1.91) percent of the Sn and 23.1
- -,~overall 1.96) percent of the WO~ have been separately recovered from the -31511m + 108~
- . >'!Jla.terial at grades of 67.6 percent Sn and 72.2 percent WO respectively. The WO concentrate

, 'wastound to contain 0.46 percent Sn while the Sn concenttate was found to contain31.1 percent W0 3•

The total -31511m + 10811m middling product requiring regrinding, amounted to 1.20 percent
-of the original mass and was found to contain 3.27 percent of the overall Sn and 3.74 percent
of the overall W03 at grades of 1.~B percent Sn and 1.51 percent W03 respectively.

17.66 percent of the original mass was rejected as tailings and found to contain 5.12
.J?~rcent of the overall Sn and 1.21 percent of the overall W03 at values of 0.13 and 0.03 Sn
'andWo,respec tively.·

'.' ,._ > '. The sulphides, which amounted to 2.1 B percent of the original mass, ':'lere found to contain
8 •• 29 percent of the overall Snand 0.96 percent of the overall WO at values of 1.8 and 0.20
percent Sn and W03 respectively. -315~ + 10BI1m sulphide retre~tment is seen as an essential
operation.--~·--- ~--'-"----

::x
19,1031
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Ooncentration of the -108um Product

(a) Hydraulic cjoloniD8 of the -108\U1l product material was seen
to be an essential pre-concentration stage. In order 'to achieve
the maximum recovery of SnandWO~ in the cyclone underflow (0 U/F)
coupled with the maximum mass rejection in the cyclone overflow (0 OfF),
it was necessary to run a series of small scale tests to determine the
required cyclone conditions.

The following cyclone conditions were kept constant for
each test.

(a) 23mm diameter vortex finder.
(b) 5.5 Hp Warman 11 B-M pump

(c) 35 percent solids.

Results of the small scale tests were as follows:-
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0<.9-2

m~8t Fractior. Percent· Indiv\d~al Percent Cyclone Conditions
No. Dis r bution "

Mass Sn W03 Sn W03 Spigot Hydraulic Type of
Indiv. Dia. rom Valve Post. C U/F Dis

o U/F 80.0 0.87 1.00 91.8 87.3 18 Half open Spray
N 1 C O/F 20.0 0.31 0.58 8.2 12.7

--
;-. H 100 (0.76) (0.91) 100 100..

1- -} I C U/F 66.8 1.02 1;20 '87.6 82.3 ,18

1(i;~!
Closed Rope

-,

,- CO/F 33.2 0.29 0.52 12.4 17.7 ..

IH 100 (0.76) (0.97) 100 100
- I" _",_X; - '

,

" C tr/F 64.5 1.01 1.20; 85.9 80.1 14 Open Rope I

,-"

C O/F 35.5 0.30 0.54 14.1 19.9 I
I

H' 100 (0.76) (0.97) 100 100

- o U/F 38.9 1.35 1.61 71.7 66.0 14 Closed', Rope
N4-, C O/F 61.1 0.34 0.53 28.3 34.0

H 100 (0.73) (0.95) 100 100

C U/F 58.2 1.05 1.26 82.5 76.1 11 Open Rope
N 5 C O/F 41.8 0.31 0.55 17.5 23.9

H 100 (0.74) (0.96) 100 100
, >

.



Treatment of the bulkot the -108~ produotlgave the
following results.

(0) 66.0 peroent individual W03 reoovery in the oyolone
underflow or 58.6 percent overall.

(b) 71.7 peroent individual Sn reoovery in the oyolone
. underflow or 49.7 peroent overall.

-19 -

(a) 61.1pQroent indivldualtraotion mass rejection or
27.4 percent overall mass asoyclone overflow.

Thecyclcpeoonditions fromtestN+ (namely, a 14mm spigot
with thehydra\llic valve olosed) were ohosenfor t he bulk pre
oonoentration test as they gave the following results.

Any Sn or WO passing into the C OfF was oonsidered to be
finer than oyclostzer fraction cis 3 and thus be unrecoverable
by oonventional gravity oonoentration methods. A rope discharge
from the oyolone was ohosen suoh as to affect. the maximum mass
rejection as oyclone overflow material.

I iO'·
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Product Percent Mass Assay Percent Percent Distribution
Individual-Fraction Overall Sn wO; Sn WO?;

Sought Actual Individual Fractior Indiv. Fraction

Sought Actual Overall Sought Actual 0'a1:

C U/F ;8.9 42.4 18.98 (1.;3) (1. 29) 71.7 74.2 51.9 66.0 64.6 57.4
c O/F 61.1 57.6 25.82 0.;4 0.52 28.; 25.8 18.0 ;4.0 ;5.4 ;1.4

H -1081Wl 100 100 44.80 (0.76) (0.84) 100 100 69.9 100 100 88.8

A particle size analysis, and a Sn, and a W03 distribution of the cyclone overflow product
was found to be as follows:-

191035
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Table 7 Sweco - 108wm 0 OfF - 21 -

Particle Percent Mass
Size ~ Overall Cum Overall

Percent
Sn

Percent
W03

Overall

Percent Distribution

Sn

Oum Overall Overall Oum Overall

+106
+ 90
+ 75
+ 53
+ 38
0/S1*
0/S2
0/S3
0/S4
0/S5
OfF

H

0.01
0.02
0.13
0.59
1.78
0.07
0.34
3.64
4.45
2.53

12.26

25.82

0.01
0.03
0.16
0.75
2.53
2.60
2.94
6.58

11.03
13.56
25.82

0.20

0.06
2.70
0.51
0.43
0.47
0.43

(0.32)

(0.36)

0.01

0.02
3.20
0.61
0.51
0.65
0.64

(0.57)

(0.53)

0.29

0.21
0.36
0.33
3.02
4.03
2.10
7.66

18.0

0.29

0.50
0.86
1.19
4.21
8.24

10.34
18.0

0.02

0.08
0.51
0.47
4.23
6.59
3.69

15.81

31.4

0.02

0.10
0.61
1.08
5.31

11.90
15.59
31.40

* O/S Temperature 20°0.
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that a market could be found for such a
The sulphur recovery from the -108~m C U/F

Assay %
Sample Sn \'/03

R833 F 6 C 1.02 0.38
792085 1.6 1.3
792086 1.3 0.89

(a) 27.7 percent sulphur
(b) 4.4 percent copper
(c) 12.5 percent zinc
(d) 580 gms/tonne silver.

The flotation concentrate was found to contain:-

The sulphide concentrate contained 7.7 percent of the overall
Sn and 3.2 percent of the overall WO in a mass of 3.66 percent.
Little work was done to establish optimum flotation conditions but
the result obtained indicates, when compared with other Rossarden
Aberfoyle sulphide samples, that the Sn and \'/03 losses were perhaps
at a minimum. ----

(b) Sulphide flotation of the -108~m C U/F gave the following
overall results from one stage of sulphide concentrate cleaning.

Assay % % Distribution
Product %Mass Sn W03 Sn W03
Mis 6 MIA 0.09 1.17 1.85 0.2 0.4
M/S(5+6) N 15.23 1.41 1.51 44.0 53.8

F(5+6) T 15.32 (1.41) (1 .51 ) 44.2 54.2

The mass of magnetics removed was found to be 0.1 percent
overall, and contain 0.2 percent of the overall Sn and 0.4 percent
of the overall \,/°3•

It is anticipated
sulphide concentrate.
was 97.5 percent.

(c) Wet magnetic separation of the flotation tailing F (5+6) Twas
performed to remove the ferrosilicon which was seen to be present so
that it would not be present during later gravity concentration
operations.

Product Percent Percent Distribution

Mass Sn \'/03 S Sn \'/03 S

F(5+6) !I 15.32 (1.41) (1 .51 ) 0.17 44.2 54.2 0.72
F 6 C 3.66 1.02 0.38 27.7 7.7 3.2 27.94

H-108~m
18.98 (1.33) (1 1 29) (5.48) 51.9C U/F 57.4 28.66

I~~~
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(d) A summary of the results of the preliminary -108~m treatment
is as follows:~

A sizing analysis, and Sn and W03 distribution of the product
Mis (5+6) N was found to be as follows:-

Some concentration of WO did occur in the magnetics which
assayed 1.85 percent. It is f~lt that a market could be found for
a ferrosilicon by product.

Assay % Percent Distribution
Product %Mass Srt W03 S 2!L W03 S

Mis 6 MIA 0.09 1.17 1.85 0.23 0.2 0.4 Trace
M/S(5+6) N 15.23 1.41 1.51 0.17 44.0 53.8 0.7

-
F(5+6) T 15.32 (1.41) (1.51 ) (0.17) 44.2 !54.2 0.7
F 6 C 3.66 1.02 0.38 27.7 7.7 3.2 28.0

C U/F 18.98 (1.33) (1 .29) ( 5.48) 51.9 57.4 28.7
COiF 25.82 0.34 0.52 1.42 18.0 31.4 , 0.'

H -108j.l1D. 44.80 (0.76) (0.84) (3.14) 69.9 88.8 38.8

1910~8- 23 -
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Table 8

- 24 -

-108um M/S (5+6) N (or Spiral Feed)

- - - - - - - ------- - - - -
Particle Percent Mass Percent Percent Percent Distribution
Size Jim Overall Cum Overall Sn W03 Sn WO,,;

Overall Cum Overal Overall Cum Overall

+106 0.42 0.42 0.18 0.11 0.16 0.16 0.11 0.11
+ 90 0.84 1.26 0.12 0.06 0.21 0.37 0.11 0.22
+ 75 4.08 5.34 0.18 0.09 1.53 1.90 0.84 1.06
+ 63 1.15 6.49 0.35 0.19 0.84 2.74 0.50 1.56
+ 53 2.33 8.82 0.57 . 0.34 2.77 5.51 1.81 3.37
+45 2.11 10.93 1.37 0.95 6.04 11.55 4.57 7.94
+ 38 0.97 11.90 2.29 2.18 4.64 16.19 4.83 12.77

*0/51 0.41 12.31 21.8 25.6 17.29 33.48 23.95 36.72
C/S2 0.46 12.77 4.50 5.2 4.00 37.48 5.46 42.18
C/53 1.42 14.19 1.76 2.3 4.83 42.31 7.45 49.63
£,/S4 0.48 14.67 1.18 1.57 1.10 43.41 1.72 51.35
0/S5 0.14 14.81 0.91 0~92 0.25 43.66 0.29 51.64
OfF 0.42 15.23 0.42 . (2.3) 0.34 44.0 2.16 53.80

1:f'-
H dt5.23 - (1.38) (1.55) 44.0 - 53.8 -

*C/S Temperature 20°C.

19,1039
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(g) The table concentrate T 11 C was hand screened on a 106~m
screen and the tramp oversize was set aside. The -106~m fraction
was magnetically separated to give the following result:-

(1) The non-magnetic product ·from the above magnetic separation
Mis 7 was concentrated on the Deister table to give the following
result:-

- 25 -
(e) Spiral Concentration.

The -108~m product Mis (5+6) N was fed to a spiral with
the following result.

%Distribution
Sn W0 3

20.7 23.3
0.2 0.3
0.9 1.2

21.8 24.8

Assay %
Product %Mass Sn W03
T 11 C 0.57 18.0 18.3
T 11 M 0.31 0.36 0.42
T 11 T 3.54 0.:1'2 0.15

s/L 3 C 4.42 (2.44) (2.51 )

Assay % %Distribution
Product %Mass Sn W03 Sn W0 3
Tramp+106~m 0.04 1.55 0':'a'6 0.1 o:T
Mis 7 MIA 1 0.09 0.34 5.9 0.1 1.2
MiS 7 MIA 2 0.21 (1. 23) (42.2) . 0.5 21.0
Mis 7 N 0.23 (44.7 ) ( 1.75 20.0 1.0

T 11 C 0.57 (18.9) (17.5) 20.7 23.3

Assay 18.0 18.3

Assay % %Distribution
Product %Mass Sn W03 Sn ,",,03
s/L 3 C '4.42 (2.44) (2.51 ) 21.8 24.8
s/L 3 T 10.81 1.02 1.20 22.2 29.0

Mis (5+6) N 15.23 (1.43) (1.58) 44.0 53.8

Assay 1.41 1.51

The result obtained indicated that the -168~m material
was unsuitable for spiral concentration.

(f) The spiral concentrate S/L 3C was tabled on the Deister
table to give the following result.
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%Distribution
Sn W0 3

Trace 1.8
0.1 18.3

0.1

J? Distribution
Sn W0 3

Trace 0.1
0.3 0.6
0.1 20.1

0.4 20.8

was again magnetically

73.0

W03
(65.8)
73.8

0.61

( 1 .96)
0.46

product Mis 8 MIA 3
following result

Assay %

0.12

0.01
0.11

%Mass

(j)

(k)

194041
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Assay % % Distribution
Product %Mass .§!! WOi' .§!! ~
T 12 C 0.15 69.5 2.6 19.8 0.9
T 12 M 0.06 1.50 0.18 0.2 Trace
T 12 T 0.02 1.38 0.53 Trace 0.1

--
Mis 7 N 0.23 (44.7) (1.75) 20.0 1.0

The magnetic
separately with the

Assay J?
Product %Mass .§!! W0 3
Mis 8 MIA 1 Trace 1.10 35.3
Mis 8 MIA 2 0.01 22.3 38.2
Mis 8 MIA 3 0.12 0.61 73.0

T 13 C 0.13 (1 .82) (70.8)

Product

Assay J? J? Distribution
Product J? Mass Sn W03 .§!L W03
T 13 C 0.13 (1.82) (70.8) 0.4 20.8
T 13 M 0.06 0.44 1.20 0.1 0.2
T 13T 0.02 0.27 1.50 Trace Trace

Mis 7 MIA 2 0.21 (1.23) (42.2) 0.5 21.0

This table concentrate T 130 was again magnetically
separated with the following reault:-

(i) The magnetic product Mis 7 MIA 2 was tabled on the Deister
table to give the following result.

M/S9(M/A2+~

Mis 9 MIA

H - Mis 8
MIA 3

(1) The tailing from the spiral concentration test contained
more than half of the tin and WO that was present in the feed.
Washing some of the tailing with3a vanning plaque showed that
recoverable tin was still present.

I~~~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



(m) The table concentrate (T 14- C ) was dried and magnetically
separated to give the following result.

(n) The non magnetic product Mis 10 N from this separation was
tabled on a Deister table to give the following result.

Accordingly the spiral tailing s/L 3 T was dried and riffled
to provide a half sample a quarter sample, a three sixteenth
sample and a one sixteenth sample.

A one quarter sample was concentrated on the Deister table
to give the following result.

29.0

%Distribution
Sn W03
0.1 5.7
0.7 15.9

17.4- 0.9

%Distribution
Sn W0

3

18.2 22.5
1.5 2.5
2.5 4-.0

22.2(1.00)(1.06)

Assay %
Sn W03

(11.3) (10.1)
0.22 0.27
0.20 0.23

%Mass

0.83
3.4-9
6.4-9

10.81

Assay _% % Distribut:i,on
Product %Mass Sn W0 3 Sn W0 3
T 16 C 0.10 (2.7) (55.6) 0.6 14-.9
T 16 T 0.20 0.28 1.9 0.1 1.0

H-M/s
1OM/A 2 0.30 (1.12) (19.8) 0.7 15.9

Product

Assay %
Product %Hass Sn W0 3
His 10 MIA 1 0.24- 0.25 8.9
Mis 10 H/A2 0.30 (1.12) (19.8)
Mis 10 N 0.29 (30.6 ) (1.18)

Assay % %Distribution

Product % Mass Sn W0 3 Sn W0 3
T 15 C 0.14- 61. 4- 2.3 17.0 0.9
T 15 T 0.15 1.33 0.11 0.4- Trace

H-M/s 10 N 0.29 (30.6) (1.18) 17.4- 0.9

(0) The magnetic fraction ¥/s 10 MIA 2 was tabled on the Deister
table and gave the following result.

T 14- c
T 14- M
T 14- T

s/L 3 T

I~
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(p) This table concentrate T 16 C was magnetically separated
as follows:-

Assay -.1. % Distribution
Product % Mass Sn W0 3 Sn _~03

M/S 11 M/A1 0.01 0.51 4-3.6 Trace 0.7
M/S 11 M/A2 0.04- 4-.7 58.3 0.4- 6.2
M/S 11 M/A3 0.05 1.4-6 59.7 0.2 8.0

H-T 16 C 0.10 (2.73) (55.6) 0.6 14-.9

(q) The li~lf sample of "the spiral tailing was treated on the
Fieldhouse vanner. The feed rate to the vanner was 0.36 t/h
at 21% solids. On the first pass over the vanner, too much
concentrate was produced. The slope of the vanner deck was
increased and the vanner concentrate was fed over the vanner a
second time with the following result:-

Assay % %Distribution
Product %Mass Sn W03 §n W03

V 2 C 0.53 15.9 17.3 17 .6 23.7
V 2 T 7.31 0.22 0.19 3.4- 3.6

V 1 C 7.84- (1. 28) (1.35 ) 21.0 27.3
V 1 T 2.97 0.20 0.22 1.2 1.7

----
S/L 3 T 10.81 (0.98) (1.04-) 22.2 29.0

Assay 1.02 1.20

(r) 30kg of the -108~m spiral tailing product were riffled out
and fed to a Jones wet magnetic separator. The electromagnet
current was set at 10 amps. The resulting non-magnetic product
was returned to the separator and the electromagnet current was
increased to 18 amps. The non magnetics were again returned to
the separator with the electromagnet current being finally set
at 30 amps. The following results were obtained.



- - - - - - - - - - - - - - - - - - -0-
- 29 -

?v

Assay % Electro %Distribution
Magnet
Current

Product %Mass Sn W03 Amps ...2!L ~
Mis 14 N 8.79 1.07 0.05 30 20.7 1.1
MiS 14 MIA 0.71 0.35 0.84 30 0.6 1.5

Mis 13 N 9.50 (1.02) (0.11 ) 18 21.3 2.6
Mis 13 MIA 0.34 0.42 5.0 18 0.3 4.1

Mis 12 N 9.84 ( 1.00) (0.28) 10 21.6 6.7
Mis 12 MIA 0.97 0.29 9.4 10 0.6 22.3

H -S/L 3 T 10.81 (0.93) (1.09 ) 22.2 29.0

The results obtained are inconclusive and no definite comment on the test can be made.

(s) A spmma;ry of the concentration of the -1081!m product material can be deduced from
separately cOlnoining the appropriate concentrates, middlings and tailings previously listed.
The vanner concentration test results and the Jones wet magnetic separation results are not
included in the summary which is as follows:-

Assay % %Distribution
Product %Mass .§n W03 Sn WOo
T 12 C 0.15 69.5 2:6 19.8 0.9
T 15 C 0.14 61.4 2.3 17.0 0.9 I-'-

0.29 (65.7) (2.5) 36.8 1.8 e.oFinal Sn Concentrate ....
0

Mis 9 MIA 0.11 0.46 73.8 0.1 18.3 .....
.....

W03 Concentrate (Firsts)



~
I
I
I
I
I
•

I

I vi

I
I
I
II
I r

I(
II

I

I
I
I

194045
- 30 -

Assay % %Distribution
Product %Mass Sn W03 Sn W03
Mis 9 (M/A2 +zY 0.01 (1. 96) (65.8) Trace 1.8
Mis 11 MIA 2 0.04 4.7 58.3 0.4 6.2
Mis 11 MIA 1 0.01 0.51 43;6 Trace 0.7
Mis 11 MIA 3 0.05 7 1.46 59.7 0.2 , 8.0- - , -
W03 Cone. (seconds) 0.11 (2.8) (57.8) 0.6

\
16.7

W03
II (Firsts) 0.11 0.46 73.8 0.1 18.3

Total W03 Cone • 0.22 (1.60) (65.1 ) 0.7 35.0

Compiling middling and tailing figures in the same manner as
concentrate figures, the final summary becomes.

,~-,_ ... -

Assay % %Distribution
Product %Mass 2!! W0 3 Sn W03
Total Sn Cone. 0.29 (65.7) (2.5) 36.8 1.8
Total W03

II 0.22 ( 1.60) (65.1 ) 0.7 35.0
Total Middlings 4.69 ( 0.34) ( 0.97) 3.1 11.8
Total Tailings [10.03 ( 0.17) ( 0.20) ';" 3.4 ( 5.2

COiF 25.82 0.34 0.52 ,J8.0 (31.4
Total 'Flotation Cone 3.66 1.02 0.38 7.7 3.2
"Ferro Silicon 0.09 1.17 1.85 0.2 0.4

H - 1081J.11l 44.80 (0.79) (0.82) 69.9 88.8

These figures indic~te that 36.8 percent of the overall Sn
(or 53.9 percent of the tin in the -108~m product) has been recovered
at a grade of 65.7 percent Sn. Similarly 35.0 percent of the
overall W0'l (or 39.1 percent of the W0'l in the -108~m product) has
been recov~red at a grade of 65.1 percent WO. The total middling
was found to contain 3.1 percent of the over~ll Sn and 11.8 percent
of the overall WO'\ at grade of 0.34 percent Sn and 0.97 percent W03in 4.69 percent o~ the original mass.

The total amount of material that could be rejected as tailines
(gravity tailings plus cyclone overflow) was found to be 35.85 percent
of the overall mass, contain 21.4 percent of the overall Sn~36.6
percent of the overall W03 at a grade of 0.29 percent Sn ana 0.43
percent W03•

(t) A comparison between Fieldhouse Vanner and Deister table gravity
concentration of the spiral tailing (S/L 3 T) was as follows:-
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Assay % %Distribution Remarks

Product %Mass §!! W03 Sn
~

V 2 C 0.53 15.9 17.3 17.6 23.7 Concentrate
T 14 C 0.83 (11.3)(10.1 ) 18.2 22.5 Concentrate

V 2 T 7.31 0.22 0.19 3.4 3.6 Middling/Tail.,

T 14 M 3.49 0.22 0.27 1.5 ~.5 Middling/Tail.

V 1 T 2.97 0.20 0.22 1.2 1.7 Tailing
T 14 T 6.49 0.20 0.23 2.5 4.0 Tailing

or combining middlings with tailings.
V 1 T+V2T 10.28 (0.21)(0.20) 4.6 5.3 Tailing
T14T +T14M 9.98 (0.21)(0.24) 4.0 6.5 Tailing

(1) Sn Recovery

The vanner and table gravity concentrating units have given
very similar concentration performances for the spiral tailing,
with overall recoveries of 17.6 and 18.2 percent respectively at
grades of 15.9 and 11.3 percent Sn respectively.

(2) W03 Recovery

Separate Vanner and table concentration of the spiral tailing
gave overall recoveries of 23.7 and 22.5 percent respectively
at grades of 17.3 and 10.1 percent W0 3 respectively.

Overall Concentration Summary
(a) Concentrates

Assay % %Distribution
Product %Mass Sn W03 Sn W03
+315\1m Sn Cone. 0.01 63.4 0.62 1.13 1/ 0.01
+108\1m Sn Cone. 0.02 67.6 1.1 1.91 / 0.03
-108\1m Sn Cone • 0.29 (65.7) (2.5) 36.80/ 1.80. -- -
Total Sn Cone. 0.32 (64.3)(2.3) 39.84 1.84-- -
+315\1m W03 Cone. Trace 2.7 65.4 0.02 0.45
+108\1m W0 3 Cone. 0.01 0.46 72.2 0.01 1.96
-108\1m W0 3 Cone. 0.22 (1.00)(65.1 ) 0.70 35.00 /

....._'-~ ....

Total W03 Cone. 0.23 (1. 6)(67 .4) 0.73 37.41 '
-
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(b) Middlings

Product

+315~m Middlings
+108~ Middlings
-108~m Middlings

Total Middlings

%Mass

3.14
1.20
4.69-
9.03

- 32 -

Assay %
Sn W03

(0.99) (0.27)
(1. 28) (1. 51 )
(0.34) (0.97)-
(0.69) (0.80)

194047

%Distribution
Sn W0 3

5.64 1.33
3.27 3.74
3.10 11.80

12.01 16.87
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i' Distribution

.§n W0 3
39.84 1.84

'-
0.7:5 ---'7.41-- /-<>b

12.01 16.87 O~\

31.23 39.32 0<']"1
15.99 4.16
0.20 0.40

100

Assay"

W03
(2.3)

(67.4)
( 0.80)
( 0.20)
( 0.31)

1.85

(0.50)

(64.3)
( 1.6)
( 0.69)
( 0.18)
( 1.30)

1.17

- 33 -

-
100

1 •

!
The concentration techniques adopted have enabled ~,t\~

(1) The ov~rall recovery of 39.~ot the 3n present in the tailing
at a market~~le concentrate grade of 64.3 percent 3n in 0.32 percent
of the origl~ mass.

Head

(e) Overall Balance

Recovery of Sn & W03

An overall recovery of 39.8 percent of the Sn at a grade of
64.3 percent 3n was obtained from the tailing. A similar recovery
of 37.4 percent was achieved for the W0 3 at a grade of 67.4
percent W03•

Product ! Mass

Tota~ Sn Cone. 0.32
Total W03 Cone. 0.23
Total Middlings 9.03
T~tal Tailings 84.49
Total Sulphides 5.84
...1081J.1D. Ferrosilicon 0.09

(2' The overall recovery of 37.4 percent of the W03 in the tailing
at a marketable concentrate grade of 67.4 percent W03 in 0.23
percent of the original mass.

(3) Production of middling material amounting to 9.0 percent
of the original mass, containing 12.0 percent of the overall 3n and
16.9 percent of the overall W03 at values of 0.69 percent 3n and
0.80 percent W03 respectively.

(4) The rejection of 84.5 percent of the original mass as tailings
containing 31.2 percent of the Sn and 39.3 percent of the W03 at
assay values of 0.18 percent and 0.20 percent 3n and W03respectively.

(5) The flotation as Bulphides of 5.8 percent of the original
mass containing 16.0 percent of the overall Sn and 4.2 percent of
the overall W03 at assay values of 1.3 percent Sn and 0.31 percent
W03 respective1y. .

(6) The production of a ferrosilicon concentrate amounting to
approximately 0.1 percent of the original mass.
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Rejection of +895um Material

Spiral Operations

2.

3.

Both of these recovery figures from the retreatment of the
tailing sample, do not include any Sn or WO~ values derived from
grinding of middling products as this was not performed.
Middling products however, amounted to 9 percent of the original
mase, and contained, 12.0 percent of the overall Sn, and 16.9
percent of the overall W03. at values of 0.69 percent Sn and
0.80WO~ respectively. Not all the Sn and WO~ in the middling
products could be expected to be recovered after grinding. Ii'
a conservative middling metal value recovery of 50 percent is
a~sumed, then the overall recovery could be enhanced by 6.and 8
~ercent Sn and WO respectively. That is, a final overall
r~covery value 01'345 percent for both Sn and WO is quite feasible
and realistic if grinding is included in the retreatment process.
Investigation report R832. estimated a recovery value of
approximately 50 percent for both Sn and W03 on sample 830791, also
from Dam 2.·

(a) The Vickers spiral proved to be an ideal pre-concentration
unit for both the -S94um + 315um fraction and the -315um t 10Sum
fraction With tailing rejection being as follows.

The +S95um product material contained very low metal values
namely 0.09 percent Sn and 0.03 percent WO. Grinding of this
material would not be an economic proPosition and it should
therefore be excluded from further consideration. In rejecting
the +S9411m material, 2.7 percent of the overall Sn and 1.0 percent
of the WO are lost in 14.5 percent of the'original mass.
The low srtlphur content of the +S94um product should however make
it suitable for use as a construction gravel.

! The close association between the cassiterite and the
sUlphide minerals present in the tailing has decreased the Sn
recovery obtai~~~. A~ retreatment process should include the
grinding of sulphides to -108I1m. The +108@1 cleaner sulphide q.
concentrate F 2 C was [found to contain(1[)Jercent of the ov-erarl-.,/'.P ~2
Sn (0.67 pe.rc,ent W03) in 0.15 percent of the, origin,al mass aJ an
assay value of 2.8 percent Sn. Similarly the +jOa~ ~leaner

sulphide concentrate F 4 C was i'ound to contaitl7.);>-pElrcent of the
overall Sn (0.29 percent WO~) in 2.0 percent or-tne original mass
at an assay value of 1.7 pe~cent Sn. Grinding of +10811m sulphides
to -10811m and retreatment could therefore enhance the overall Sn
recovery by approximately half the available 8.3 percent.
Grinding of -31~ + 108~ sulphides would thus bring the overall

.
...~.. Sn recovery value to apprOXimately 49 percent. 4.7 percent of the

/ifiiY overall Sn was also found in the table flotation tailings
., (f 1 T and T 4 T) of the +31511m spiral concentrate and spiral

middling' products. The products T 1 T & T 4 T were however compiled
as middlings in this report and thus do not report as sulphides.
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Assay % %Distribution
Product %Mass Sn W03 Sn W03
-894~m+315~ S/L 1 T 15.01 0.06 0.02 1.7 0.4
-315~m+108~m S/L 2 T 15.38 0.14 0.03 4.8 1.0

Total +108~m S/L T 30.39 (0.10) (0.03) 6.5 1.4

That is, by using the spiral a bulk spiral ta~ling amounting
to 30.4 percent of the original mass could be rejected, as relatively
barren material containing only 6.5 percent of the overall Sn and
1.4 percent of the overall WO~ at assays values of 0.10 percent Sn
and 0.03 percent W03 respecti~ely. '

(b) The Vickers spiral was unsuitable for concentration of the
-108~m Mis (5+6) N product material and probably acted more as a
classifier or sizing device than a concentrator.

4. -108um aydraulic Cyclone Operation.

The hydraulic cycloning of the -108~m material produced a
reject cyclone overflow of 25.8 percent of the original mass containing
18.0 percent of the overall Sn and 31.4 percent of the overall W0 3at grades of 0.34 Sn and 0.52 percent WO respectively. Only 1.2
percent of the overall 18.0 percent Sn aAd 1.1 percent of the overall
31.4 percent WO in the cyclone overflow was found to be coarser than
cyclosizer frac~ion cis 3 and thus recoverable by conventional gravity
concentration methods. Thus, the cyclone operation was found to be
an ideal method of pre-concentrating the -108~m material, increasing
the head values of 0.76 percent Sn and 0.84 percent WO to 1.33
percent Sn and 1.29 percent WO~ as well as rejecting 2~.8 percent
of the original mass as slime material.

5. The Presence of Magnetic Cassiterite

Some of the table concentrates subjected to dry magnetic
separation gave weakly magnetic products containing significant
quantities of Sn. Whilst it may be possible to dismiss some of the
Sn in the ~agnetics as entrainment, or magnetic composites it is
reason~ble to assume that a proportion of the Sn is present as magnetic
cassiteri~e. The very nature of the tabular monoclinic wolframite
compared to the pyr~midal tetragonal cassiterite means that in general,
the cassiterite particle will usually be closer to the magnet of a belt
magnetic separator during separation.

Jones wet magnetic separation was employed on a 30kg sample of
-108~m spiral tailing:s/L3T to examine the presence of magnetic
cassiterite.

The result however was inconclusive.



(R. K. W lington)
Chief Chemist & etallurgist

Assay % %Distribution

Product %Mass Sn W03 Sn W03
-894~m+315~m T 2C 0.01 63.4 0.62 1.13 0.01

-315~m+108~m M/S 3 N 0.02 67.6 1.1 1.91 0.03
-108~m T 12 C 0.15 69.5 2.6 19.80 0.90
-108~ T 15 C 0.14 61.4 2.3 17.00 0.90

Total Sn ·Conc. 0.32 (64.3) (2.3) 39.84 1.84

2. The following W03 Concentrates were produced.

Assay % %Distribution

Product %Mass Sn W03 Sn W03

-894~+315~ T 3 C Trace 2.7 65.4 0.02 0.45
=315~m.108~M/S3 M/A3 0.01 0.46 72.2 0.01 1.96
-108~m M/S9 M/A1 0.11 0.46 73.8 . 0.10 18.30
-108~m M/S9 (M/A2+N) 0.01 1.96 65.8 Trace 1.80

-108~m M/S11 M/A2 0.04 4.7 58.3 0.40 6.20
-108~m M/S11 M/A 1 0.01 0.51 43.6 Trace 0·7
-108~m M/S11 M/A3 0.05 1.46 59.7 0.20 8.00

Total W03 Cone. 0.23 (1. 6) (67.4) 0.73 37.41

19,1051

....

- 36 -

Summary
1. The following Sn Concentrates were produced.

Metallurgist ••~~Y'.'
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(H. K. e l1ngton)!
Chief Chemist &: Metallurgiist

Reg. No 850279

(0.41)
0.38

(0.39)

'.

(0.34 )
Q.32

(d.32)

I
'I;

~

\,

Wheal Lutwyche

Temperature of cyclosiz~ng ,20.50 C.

Per Cent Per Cent Distribution

~ Mass Cum 'Sn W03 .§!! Sn Cum W03 W03 Cum
,~-,

2.3 2.3 t·05 0.04 0.3 0.3, 0.2 0.2
1.9 4.2 .18 '0.02 1.0 1.3 0.1 0.3
3.2 7.4 t· n 0.04 1.2 2.5 0.3 0.6
6.6 14.0 .13 0.04 2.5 5.0 0.7 1.3

<
10.1 24.1 ().10 0.04 3.0 8.0 1.0 2.3
13.3 37.4 0.28 0.20 10.9 18.9 6.5 8.8

0.44 0.59

2.5 39.9 1.5 4.4 25.4 44.3 26.8 ' 35.6f
ie'
.0:

9.3 49.2 ().47 0.67 12.9 57.2 15.4 51.0
10.6 59.8 j.37 0.50 11.6 68.8 13.2 64.2
6.6 66.4 .30 0.42 5.8 74.6 6.8 71.0

33.6 100.0 (~.26) (0.35) 25.4 100.0 29.0 100.0

t
Fraction

Fee ~14o.00

Siniorc.Metallurgist • .••

+ 1.18 mm
+ 600 IWl
+ 300 11m
+ 150 11m
+ 75 IWl
+ 38 IWl
- 38 11m
cis 1

cis 2
cis 3
cis 4
cis 5
cis OIF

Head (calc)
Head Assay
Head (composite calc.)

\
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The a:i.mS of the test "",rk, even though it was based on a "suspect"
saqJle, were achieved.

(Jl/l(jJ
~

L.B,Qllen Me~lurgica1 services,
10 Rosewame Avenue, .
Cheltenham. . 3192
Victoria·

194058

. 31st January, 1985

Dear Harry,

Mr. H. Stacpoo1e,
1 Lindsay Street,
lAUNCFSrON. . 7250
Tasmania

Aberfoy1e Wheal Lutwyche
Sampling . Sampling

Sn% 0.39 0.49
\\03% . 0.42 0.42

!tis stated in R833 (under Sample: Page 1) that:
''Th.e sample, designated registered No. 830929, was

stated to have been taken aTOlUld the edges of the Rossarden No. 2
tailings dam by means of a backhoe".

This sampling procedure DIlSt be regarded as "suspect" and can be
grossly misleading as regards sizing and metal values. MJcli JOOI1ey and
time has been spent on this saqJle of the dam and results quoted in
R833 DIlSt be regarded as guidelines only.

I earnestly hope that the "Current Dam" is saqJled with great care
by some appropriate acceptable method such as pattern auger drilling etc.

Detailed ComiIents on R833:

Wheal LU!We Pty; Ltd.

I apologise for putting you to the trouble of locating a hand
written table Connected with dam grades and tonnages .. It was located
in my papers after the third attenpt. .. I have .enclosed a photocopy
of same which is titled ''Dam Resources" and from which you can readily
see the overall significance of the "Current Dam" and hence my reason
for recomending that it be· accurately sampled.

The Report R833 dated 14th November 1984 has been received, studied
and COIIIIIented on in detail, later in this· text • I \\'OUld howeVer like
to stress that for the No.2 Tailings Dam, previous accurate sampling
and assaying produced significantly different analyses to that sample
used for the tesn.urk given in R833 (refer table below).

I~..~
I ~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



•

•• /3

- 2 •

Thecycloning procedures adopted on the -lO~

material are tmrealistic \\hen related to standard
laboratory procedures and plant practice. The
results therefore are inisleading (the adopted
procedures gave excellent laboratory results
especially in tabling-vanning etc.).
CoIIInercial cycloning will produce cyclone U/F's

containing. 1OOre."fineS". than. t:!Je--t~.Stl;o. rk. and... hence
tabling-vann!J!&. results ~l~~!a~EQQ4, _

.,-~

Concentrates produced by the testl;ork, are said
to be ''marketable''. The concentrates produced by
the testl;ork, are of qu.ite satisfactory grade, how- ~. Vi
ever impurities, both mea~nF}IqIIIe~red, lll'1"'" i . fJ OX
would be far from good•. '": 'lUll ~ '\ ~ 'r' v'- v_J'\

Tin concentrates (Page 33) of 64. 3% Sn contain
2.3%l\U and an unmeasured sulphur content and
many o~er penalisable elements (Clt,As, Fe etc.).
'fungsten concentrates of 67.4% l\U3 contain 1.6% Sn
and l.Ulmeasured Sulphur content. It DlJSt also be
noted that these concentrates (page 31) have been
secured by coll1'licated procedures of drying, with
reprocessing of magnetics and non magnetics.

Conp>site s~les of each of the
-108).111l tin concentrate
-108 ).l1li lIIOlframite concentrate

be assayed for 5, As and Clt.

(2)

(3)

(4)

(a)

Sane shortcomings, I believe in the aims and laboratory
procedures adopted for the testw:lrk are; -

(1) The mass balance of products should have been
reported IOOre accurately.

This issue of prior wet magnetic separation, say
on the -10~ sized fraction, appears to have
escaped the teclmicians even though results (page 36)
deIOOnstrate that the dry magnetic separation. results
become .increasingly poor as the particle size becomes
finer (probably due to dried agglomerates of
cassiterite and lIIOlframite, fine particle adherence,
dusting etc. ete.). These problems have sholm up in
the laboratory, \\here, I have no doubt, that screening
(to bre!!k up fine agglomerates) prior to dry magnetic
~ratl9n . in the laboratory was Dllch finer than
would be tolerated in plant practice.

The report R833 highlights some notel«lrthy problems of true middlings,
I'eCOIQIIellding sane selected regrinding; and has further highlighted the Sn
and l\U3 losses associated with the sulphides.

As a continuation of Report R833 it is reccmmended that:

•••••••••
I
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The above results are excellent and clearly deJOOnstrate that a
separation of \\'Olframite from cassiterite could be effectively conducted,
prior to drying and subsequent dry magnetic separation to further
separately produce clean cassiterite and \\'Olframite concentrates. This
procedure, I have no doubt, will produce better final sales concentrates
with less recycle - return - retreatments than is indicated by the report
R833 type treatlJents.

194060- 3 -

•
Sepq.ration Efficiency

21.6 = 97.3' of the tin into Non Mags
-n:z
22.3 = 76.9% of the W03 into Mags
E:ll"

21.3 = 95.9% of the tin into Non Mags
'2'!:'!
26.4 .. 91.0% of the W03 into Mags
E:ll"

(b) The sulphide cleaner concentrate sample F6C
(page 22) be examined mineralogically to
establish the reason lohy this product assays
I~02'Sn and O.38'W03 •

If this testllOrkis to be repeated on any sample, it is recoumended
that a testing procedure be adopted along the lines as indicated mmy
£1owsheet dated 1st December 1984 and that the project be suitably
supervised, .thus ensuring that a future feasibility stl,!dy is IOOre
adequately supported. --------~~~

The £1owsheets of 1st DecelIber 1984 do not deJOOnstrate methods of
upgrading crode concentrates coarser than IOl'pn into final sales
concentrates, and this small recovery contribution needs to be discussed
later as does any small regrinding operation which my be necessary. The
£1owsheet (1/12/84) enf>races froth sulphide flotation ''clean up" and
scavenging from cleaner table concentrate of COlIDinedwlframite and
cassiterite. I believe this is highly desirable to produce sales
concentrates of acceptable impurity levels although the testllOrk has not
deIoonstrated anything in this regard.,

Mter sulphide clean up, the proposed £1owsheet demonstrates wet
high intensity magnetic separation of the desulphided high grade mixed
cassiterite - wlframite concentrate. In Report R833 the results of
Jones high intensity.wet magnetic separation tests on a -IOBpm material
(pages 28 and 29) are not COIDIIeJlted on. Washings in this testllOrk were
returned to feed for magnetic separation. The separation results
produced by this testing are:

Electro Magnet Current

10 AMPS

18 AMPS
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19,1061
- 4 •

.tosses' Of,TitL8J'Jd .~$tet1· in' SliJbe .Ptactions :

In the testl«>rk, the only unconcentratedupgraded fraction (into
sales type concentrates) of the sample representing the No. 2 Dam is
the -1llllJm1 Cyclone Overflow fraction (page 21). In SUIIIIlllry, this
fraction ~sented 25.82% ~ight carrying 18.0' of the tin and 31.4%
of the 1«)3 In the original sample. This fraction assayed 0.36% Sn and
0.53% 1«)3 and after appropriate treatDentshas potential for tin and
tungsten flotation as 1iOUld the table tailings generated if and when
the flowsheet oflst DeCed>er 1984 is adopted.

Please do not hesitate to telephone me iflinythingis not "crystal
clear" in this letter. .

faithfully, .

•



Grade
Dry Tormes . Sn , 11'0 , .

·3

. 50,000 0.40 0.41 20,000 20,500
. . . . . . . .

23,500 .
'7, OoA~ 0.39 0.42 . 9,165 9,870

.

12,000 '. 0.46 0.26 ..5',520 3,120
........

22,500 0.56 0.'34 12,600 7,650

53,000 0.40* . 0.40* 21,200 21,200

DAM'RESOORCES

I
I
I
I
I
I
I
I
I
I
I
I
I
I
]

I

Dams No.

1

2

3

4

Current

Measured
Feb. 85

Overall

*Estimated

(90,000) .

161,000.
. (198,000)

..... (0~33~ ..... (0.40~ ...
.... , , , '.' , .

0.4250.387 68,485
- - . - - - - - - .
. . : , , ; , : ~ ;" ; : : ; : ~ ~ ~ ," : ;

19,1062

62,340
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Telephone 0209 215172
Cables Bartles
Redruth
Telex 45611

Bartles (cam B,ea) Umiled
North Street
Redruth
Cornwall
England TR15 1HJ

19,~063

Bartles

26th November, 1984

MFE/DP

Wheal Lutwyche Pty Ltd.,
Registered Office,
1 Lindsay Street,
Launceston,
Tasmania 7250 •

For the attention of: Mr. H. Stacpoole

Dear Harry,

Thank you for your Letter of 14th November, 1984 with the Mines
Department Report attached. The results are certainly encouraging
and we are sure that with a little more time we could have pro­
duced slightly better results if we had optimised the machines.
However, having said that, we are extremely pleased with the
results which clearly indicate the capabilities of our machines
to recover tin and tungsten fines.

A 8;CC cm.'p~~~

Registered In Erlglaod N",mt!er 362325

We have pleasure in including with this Letter our Detailed Report
of the Testwork performed on your sample and hope that it is self­
explanatory. The most important fact as far as we are concerned
is that with current Tin Prices we calculate the payback period
for our machines, as discussed, to be in weeks rather than in
months as is the usual case. As was stated by the gentlemen that
you met at Medway Tin and Kernow Tin during your visit, it is just
as well that your dumps are not in Cornwall as they would all be
fighting for a share of the action.

We have studied your suggestion of testing the minus 20 micron
cyclone off product. In isolation this size fraction alone would
have quite a high apparent viscosity which would reduce separation
efficiency on our equipment. As we have no information regarding
the size and value analysis of the minus 20 micron fraction, it
is difficult to assess the potential recovery, or if further
desliming would be necessary. However, we are confident that
significant recoveries could be made in the 20-10 micron size
fraction, and you may therefore consider that desliming at 10
microns may be more beneficial. If you require testwork on a
further sample, we would require a 5kg sample for this work, or
enough sample to ensure that 5kg would remain after desliming.
This desliming work would be carried out by Richard Mozley Ltd. at
a cost of £250.00 which would be additional to our charge of
£250.00 for Preliminary Testwork. A copy of our Testwork Services
sheet is attached for you to study in the event of you deciding
to Air Freight a sample to us.

Dale

OUrref

Your ref
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We hope that you and your family are all well and look forward to
your reply to our proposals.

There is very little else that I can add at this juncture except
to hope that you will soon be in a position to commence a limited
scale operation at your plant and that we will be able to provide
you with the necessary equipment to ensure its unquestionable
success and associated profit for your Company.

The success of our machines on the treatment of various size
fractions of a typical material is sUitably described in the
paper which was recently given by Gary Player at the IMM Conference
in China last month and a Photocopy is attached for your informa­
tion. I am sure that this paper will also be of interest to
Messrs. Wellington and Rhodes at the Mines Department.

194064
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---_.

Yours sincerely,

M. F. Endean,
Sales Manager.

Encs.

t~x,~
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}fl'. H. Stac):Dole

LAUNCESTON OFFICES
287 WELLINGTON STREET
SOUTH LAUNCESTON 7250

(116) ..,
25th October 1984

Attention

l .. _/ " l

(h. l\.~
Chi e f Chern i.s t

Yonrs

,

R849: Rossarden Tailings: Bartles Crossbelt Test

DEPARTMENT OF MINES-TASMANIA

\lhile the res'lllts show s~l-=-,er_ior met':'lJHr['!;ir>:-~]

Please find attached results of assays on sR~~J~es

from this test and the :netalllJrgical b8.1R.Y1ce obt~ -; ned
reSl11ts and the nroduct masses s\2pnlied by 3artles.

obtained
from the

DeB,r Sir,

cfJ'.c:e'"'r;:,r ,;/:'~en compared \,,'ith -~!~3.ble ~-l.nj V:-"inner res;l ~;s ",,"
~J,~:"-:'Ie sn.:T"lf: ::-'~C S110uld evp.l.uate the 3[:.rtle~' CY'Ds:~belt ~'~'r

'-!,;'nir:[-)t, 1.:8 Cf1:-l it,':11 cost ~lnd ~;lAint<:?rl;:,:Y~~e ('ost ~:-1 I!ln:"'~;;~;' ~';

.·c}Cc~i of eq'·ip~ent.

'dheal Lutwytche Pty Ltd,
c/- Mr. H. Stacpoole,
1 Lindsay Street,
Invermay,
IA UNCES'fON

TLLEPllONF"s: ,

MetalliuRical Research .. fl· 1
Laboratory ,. .. .. ~ 44 2431-2
Mines Inspection . . . .. J (2 hoc!!)
Explosives & Infiamnublc Liquids

~~~.
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Results
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LAUNCESTON OffiCES
287 WELLINGTON STREET
SOUTH LAUNCESTON 7250

25th October 1984

DEPARTMENT OF MINES-TASMANIA

Reg. No Identification.
841203 4668 Con.
841204 4669 Mid.
841205 4670 Tail.
841206 467 1 Tail.
841207 4672 Con.
841208 4673 Mid.
841209 4674 Tail.

Introduction

In the investigation R833 on retreatment of
tailings from Rossarden, the -108~m cyclone U/F, FT, N product
was concentrated on a Vickers 5 turn CC series spiral. The
spiral tail assayed 1.02% Sn and 1.20% W03•

The spiral tail was subsequently retreated in
investigation R833 using on one portion the Deister table, and
on another portion the Fieldhouse vanner. A third portion of
th~ spiral tail was given to Mr. H. Stacpoole for testing on a
Balotles Crossbel t concentrator in Cornwall, U.K. Samples of
products of these tests were returned to the Mines Department for
analysis. These were as follows:-

EVALUATION OF A BARTLES CROSSBELT CONCENTRATOR

Bartles conducted two tests. In the first test
a low grade concentrate and a tail was ~roduced, and then the
concentrate was cleaned to produce a high grade concentrate,
middling and a tail. In the second test a high grade concentrate,
a middling and a tail was produced in one operation•

TBlJU''HONM:
M.tallurgical ilIiIl<arch ° 0 •• <0 }

LAbomal}' ° 0 0 0 0 0 « 2431-2
Mines Inspection ° 0 00 0 ° (2 lina)
EapIooi••• 01< tnIlanunable LiquidsI

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

'.
I



The result of the vanner test done on spiral tailings in R833
was as follows:-

The results of the table test done on spiral tailings in R833 was
as follows:-

Assay" i' Distribution

Product " Mass Sn W03 Sn W0 3-
T4C 7.68 (11.3)(11.7) 82.0 79.9
T4M 32.24 0.22 0.27 6.7 7.8

T4T 60.08 0.20 0.23 11.3 12.3
Head 100.00 ( 1.06 ) ( 1• 12 ) 100.0 100.0

- 2 -

The results were as followa:- 194068

Assay % i' Distribution
Reg. No ' Pro!uct " Mass §.!! W0 3 §.!! W03-841203 V2C 2.26 31.6 37.4 75.2 81.6
841204 V2M 2.48 3.0 2.3 7.8 5.5
841205 V2T 24.17 0.46 0.26 11.7 6.1
841206 V1T 71.09 0.07 0.10 5.3 6.8

Head 100.00 (0.95) ( 1.04) 100.0 100.0

841207 va 2.68 30.5 35.8 80.2 83.6
841208 VM 6.69 1.25 0.79 8.2 4.6
841209 VT 90.63 0.13 0.15 11.6 11.8

Head 100.00 (1.02 ) (1.15) 100.0 100.0

%Distribution

\'/0
3

81.8
12.4

5.8
100.0

Sn

79.3
15.1
5.6

100.0

1.02 1.20

Assay %

Sn

15.9 17.3
0.22 0.19
0.20 0.22

(O. 98 ) (1.04 )

%Hass

4.96
67.59
27 .45

100.00

..
Head Assay

Product

V2C

V2T

V1T
Head

I 'C<\
~

,I,
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Conclu§1ons .•
.3 Ii.. ..

The Bartles crossbelt concentrator produced results that
were considerably superior to results obtained by tabling and
by use of the Fieldhouse vanner.

The unit should be seriously considered when planning
a treatment plant for the retreatment of tailings at Rosearden.

Senior Metallurgist ••

~o -

(H. i. wellington)
Chief Chemist & Metallurgist

..



Cbviously ~s shown in the flowsheet may not be positioned
correctly and this DUst be dependant on plant layout. Consideration
DUSt also be given to tailing ~s and COJJi>ination of products to
tailing dams. The capital cost of preparing new tailing dams should not
be omitted.

I was delighted to hear that you have generated some interest with
Taffy Perkins and I look forward to ,having long disOlSsions with him,
especially before' purchase' of' any' gear.

"5.00 "

$1.00 per ton

194070
L. Bollen Metall,urgical Services,
10 Rosewarne AvemJe,
Cheltenham. 3192
Victoria

14th SepteDi>er, 1984.
'.

Total $6.00

On another tailings retreatment job of a slightly different nature,
the 1983 costs ,are:

Excavation and carting to stockpile
Treatment, labour, materials, maintenance,
power.

-

Dear Harry,

Mr. H.Staqx>ole,
1 Lindsay Street,
LAlJNCES1'OO'. 7250
Tasmania

Tailings'Reti'eatment

Attached are two copies of each of four sheets constituting the
first draft of the preliminary Flow Diagram.

As generally disOlSsed with you on our valuable discussion of
7th 8epteJTber 1984, one of the copies is marked up with some
guesstimated sizes as disOlSsed with you.

Please also find enclosed two technical reports, which nist be
returned in say two JOOnths, these reports may be of interest.

I will present to you, in about a fortnight, a revised Flow Diagram,
because I can see some minor iqJerfections in the first draft.

To obtain the best performance out of any proposed plant for this
job, the key \.Dlits DUSt be high quality and in the best condition possible.

Wilfley shaking tables are not acceptable for the tabling of these
fine sizes.

P.S.

-
bCo~
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• I_No.

I

2

••
3
4
5
6

• 7
8
9

• 10
11

12

I3

• 14
15
16

• 17
18

19
20

• 21
22
23

• 24

25
26

• 27
28

29
30

• 31

32
33

• 34

35
36
37

• 38

39
40

• 41
42
43

I «

45
46

I 47
48
49

• 50

Not
Listed

I

fl<ELIIIINAIlY JlL(ll)IAQWl

TAILII«; IWI IlIl'l"IlIlA'DI

15 T.P.R. (PRDPOS!L)

F.SIDIA.TEIl BJ/I!!IM SIZE

20" Wide belt fitted with slow vari·Jpeed clriw:.

36" Screw desliJling classifier.
Bltisting 2 cell 42" x 42" Pan Aer1alll jia
3/2 Warman IU'P.

3/2 Warman IU'P.
1 only 10" cylCOlV'.

Wrapped sieve bends. Three feet wide. Three in series.
3/2 Warman puop.

Coocentrating spirals (""isting).

(he shakiDg table (coone)

3/2 Warman IU'P.
4/3'" Warman IU'P.

4 off 6" dia.. c:yclmes.

4/3 Warman IU'P.
Surge agitator CClIDdi.tioDer 5' dia. x 5'.
2/11 Warman _.

Distributor.

6 cell No. 36 GaUgher flotatim cells. 4 JalIlbers. 2 cl.......
plus 8t.DI:iliaries.

Agitated storqe 4' W. x 4'.
2/11'" Warman plIIll.

Distributor - 7 ..y.

Fine shaking tables - 7 off.
4/3 Warman plIIll.

II/I Warman IU'P
4" Cyclone - 1 off.

Middl ing shaking table - 1 off.

Il/1 Warman IU'P.
settling cone 5' dia. X 5'.
Gyratory .:>1:1011 screen. 30" dis.
Cleaner shaking table - 1 off.

Settling cone 5'dia . x 5'.

No. 36 Galigher FlotatiaD mits 2 Cell,.
Il/l Warman plIIll.

Agitated storage 4' dia. X 4'.

II/I Warman plIIll.

1Dw intensity Eg. separator 12" m. x 12" drum.
Readings 4 pole high intensity _tic seperator.

3 off II/I Warman JlUIIIls.
3 off &litatel! storages 4' W. X 4'.
settler filter box - WOlframite.
Special dryer.

Screen to smash agglometes.

Weatherall type cross-belt EgDetic septlI'Btor in conjunction
with Rapids JlI8g separator (both ex.ist.iDe;l.
Settler filter box • cassiterite.
Special dryer.

Screen to smash aggl<lle1'ates.

Rapids _tic separator (<llCisting).

tmtainers - shifting, looding ...,..

fIlst collection.

Water JUlPs - return wter~. ''c1_I41'' JI'IIPS, etc. etc.

1940'71
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Dear Sir,

-

•

and

''R829-'Tin and 1\mgsten Distribution in Coarse Tailings From
the Aberfoy1e Mine at Rossarden and a Recovery Test

Incoryorating' Grinding of a Selected Size Range of

The Tailings"

Dept. of Mines - Tasmania 27/5/1983.

•./2

Aberfo/1e Proposal:

It has been estimated that the aCCIDIU1ated Aberfoy1e H.M.S. float
and 3/8 : 1/4 jig tailings, together with Storeys Creek jig tailings
constitute Some 570,000 tonnes grading 0.135% C.M.

Aberfoy1e proposed screening this variable material at 12 M.M.,
with oversize rejection. Undersize was to be treated by Heavy Media
Cyc10niJlg (to replace H.M.S. using an inefficient Atkins spiral unit).
The H.M.Cyc1one sink product was to be appropriately ground, treated
on concentrating spirals· and such concentrate was to be treated in an
existing, operating fairly efficient concentrator.

The Aberfoy1e proposal, estimated to cost $929,000 had nuch merit
for the proposal was to utilize H.M.C. and this new unit l«lU1d IIDre
efficiently treat the R.O.M. ores. For undisclosed reasons, this
proposal was not proceeded with.

For the tailings retreatment, the estimated metal recovery into
sales concentrates was 51%. A senior metallurgist of Aberfoy1e
believed that 35% recovery was JlI)re realistically based.

''Retreatment of· Jig· Tailings· at· Aberfoy1e· Tin Limited"

by Aberfoy1e Limited, 1980.

194073

Further to your request I have carefully studied the two following
reports:

L. Bollen Metallurgical Services,
10 Rosewame Avenue,
Cheltenham. . 3192
Victoria.

8th October, 1984.

Mr. H. Stacpoo1e,
. 1 Lindsay Street,

LAlJNCES'l'(J.l. 7250
TIlSIIBIlia

~~
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Treatment by Aberfoyle ofa 550. tonne s8llple of high grade
(0.18\ C.M.) Aberfoyle jig tailing, by grinding the total material to
minus 1.5 M.M., with treatment by spirals. The spiral concentrate
was separately treated :in the Aberfoyle concentrator conq>lex. The
overall recovery achieved was 25.3% (excluding some middling fractions
of doubtful JOOW recovery.) . There were no doubts that this recovery
could be significantly inproved.

Some contributors to the report doubted the tonnage of readily
reclaimable tailings and grade of material. The JOOtallurgical
:interpretation of laboratory testing procedures, and accuracy of
analysis raise further doubts :in my mind.

SunJnary:

1. If the grade of these tailing materials is accepted at
0.135\ C.M. and with appropriate treatment a 40% recovery is obtained,
we have a recovered value of say $5.40 tonne. Recovered value of
570,000 tonnes = $3,078,000. The recovered value as estimated l«lU1d
not cover the capital and operating costs for

a. Mining
b . Feed preparation

H.M. cyclone plant
c. or

lAppropnate sized grinding mill with
Tj igging and spirals.

d. Product disposal (waste) from b. and c. above.

The capital and operating costs to take the product from c. above (0.5% SI1
to 3% Sn). and conta:ining nuch sulphides etc. to saleable grade
concentrates will require considerable anmmt of equiprent and all tmit
processes are labour :intensive (relatively).

2. From 1. above it can be seen that these coarse tailings materials
cannot be profitably treated in the JOOtallurgical treatment circuit as
proposed for the DJ.Jch finer, web higher grade material :in the fine
tailing dams. The use of spirals and or jig ma\be COJIIIIln to both
circuits but the similarity of circuits is finlS ed at that point and
these circuits are neither compatible nor conparable.

R829: T85. Dept; of Mines report:

The proposal envisaged in this report was to screen the tailings
feed materials, to produce and reject a relatively barren oversize for
use as paving material (etc.). Undersize, say - 4;75M<!, (and
containing 63\ of the tin and 64% of the ttmgsten) was to be
appropriately ground, and concentrated in jigs and spirals. The jig
and spiral concentrates in plant practice l«lU1d then have to lUldergo
similar type treatJOOnt as applied to the Aberfoyle flowsheet.

This report deJoonstrated that in securing final sales grade
concentrates, that an overall t:in recovery of 32.1% and an overall
ttmgsten recovery of 34.4%, were achievable.

I have reservations as to the detailed :interpretation of the sizing
analysis quoted :in this l«lrk and again with the accuracy of analysis.
This testl«lrk should have produced both calculilted and assayed head '
values and only this l«lU1d substantiate graaes ana recovenes stated~

•
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3. These coarse tailing materials have a significant value fOr
use in construction and concrete manufacture for any future major .
construction, road, building etC. in the area.

It is also believed that good quality building sand could be
produced by appropriate segregation of tailings in the proposed
treatment of the acoJIIll1ated fine tailings dams (dumps).

4. The acoJIIlllated H.M. float and ·coarse jig tailings have a
limited low profit potential (but nevertheless - a profit) in any
future large operations that could eventuate f()r the treatment of
''Open ilit" ores from the area. This could conceivabily apply if
any future metallurgical circuit encoupassed the use of heavy­
media cycloning in the appropriate size ranges.

General:

I hope this satisfactorily answers your question. The reports
referred to, are safely held in .my custody, however please do not
hesitate to ask for them to be returhed.

Yoursfaith:fu1ly,

•

194075
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27th Ma7 198.,

Description

Hole 2.
Hole .,

{

Hole 1,' Hole 4, Hole 5,
BaB 6, BaB 7, Hole 8(t
Hole 8, 8.S-15, .'i!
Hole 9, Hole 10-11 metr••

.""j
I'

~
"
:~ ....

.;.' ~

~;

examined grab samples from the
the coarse tailings dWllp at

4424.31-2
(2 Ime"l

DEI'ARTMENT OF 1\1IJ',;ES-TASMANIA

821927

821925
821926

Regis~ered NWIlber

TIN AND TUNGSTEN DIS~RIBUTION IN COARSE TAILINGS PROM THE
AB.t.'Rl'OYLB MINE AT ROSbAI,DEli AND A RECOVERY TEST IIfCORPQRATING
GRINDING or A SELECTED SIZE RANG~ OF THE TAILINGS.

\

The details of the samples which were submitted b7
Mr. H. Stacpoole are as followsl-

The samples i~ this investigation were derived by
drilling the tailings dump trom top to bottom at selected localities.
Holes 2 and ., were reported to be very successful holes in Which
sample recovery was maintained from the top to the bottom D~ the
hole. The remaining holes were less 8ucce8s~1 as sample reoovery
was not eo good. The sam~les from these latter holes Wijre bulked
to provide the feed for rod milling and a reoovery teet.

}ntroduoUon

Research pro~ect R827
faoe from several looations around
Rossarden.

1!n and WO} Distributions

Samples 821925 (Hole 2) and 821926 (Hole .,) were
screened and the size fraotions were assa7ed for tin (Sn)
and tuac.tlc cxide (WO.,).

The siEiDlS and distribution of Sn and WO., were ae

TLU!'lll'''l.S:

.\kt'llIurgl(J,J Re!>canh
l.aborat'Jry
r-.Iinc!> Inspenion
Explosa'cs & lnflarnmahlc Li<.jUIJs

~:.
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­
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J ~. - 2 - 1940'77
Reg. No 821925 Hole 2.

J Size lracUOD Mass Assay" f, Distribution

~ "Cum .§!! wo, 2!! Sn Cum WO, W03 Cum

11 + 12.70 ... 7.1 7.1 0.02 0.01 1.3 1.3 / 2.9 2.9
+ 9.53 IIIIl 9.1 16.2 0.03 0.01 2.4 3.7 2.6 5.5t. + 5.6 11III 18.3 34.5 0.04 0.01 6.4 10.1 8.9 14.4

'-
+ 4.75 ... 8.9 43.4 0.12 0.01 (10~2-::::t<50.3 @/ 18.4
+ 4.0 .. 8.0 51.4 0.05 0.00 /3.9 24.2 1.3 19.7
+ 3.35 - 11.1 62.5 0.07 0.01 7.3 31.5 3.1 22.8

I' + 2.8 11III 9.2 71.7 0.10 0.03 8.7 40.2 12.0 34.8
+ 2.36 lDII 6.6 78.3 0.05 0.04 3.2 43.4 10.9 45.7

\-
+ 1.4 1IIIl 1}.9 92.2 0.14 0.04 18.4 ,61.8 23.6 69.3'--_...- 1.4 11III 7.8 100.0 0.53 0.10 38.2 . 100.0 30.7 100.0
Calc. Head 100.0 (0.11) (0.02) 100.0 100.0

I
)

I
Res. No 621926 Hole :5

Size fraction Mass Assay" % Distribution

I
'/0 'AC\I!I Sn WO, 2!! Sn Cum wo, 1'103 Cum- -

+ 12.70 11II 17.5 17.5 0.04 0.02 6.6 6.6 9.2 9.2

I + 9.53 11III 9.7 27.2 0.04 0.02 3.4 10.0 5.1 14.3
~--'-' -----_ ..• --

+ 5.6 11III 20.2 47.4 0.05 0.01 9.7/ 19.7 7.8 22.1<c__....-...__

( 7~f)I + 4.75 .. g.2 56.6 0.16 0.02 (U.~) n·2 29.8-----_.---- -
+ 4.0 .. 8.0 64.6 0.11 0.04 8.5 41.7 11.8 41.6

I + '.35 ... g., 73.9 0.11 0.01 9.2 50.9 4.2 45.8
+ 2.8 11III 6.8 BO.7 0.06 0.02 3.9 54.8 '.8 49.6

I
+ 2.36 .. 4.8 85.5 0.1' 0.08 5.5 60.' 13.6 63.2
+ 1.4 .. 9.5 95.0 0.23 0.06 20.0 80.3 20.7 83.9... 1.4 11III 5.0 100.0 0.43 0.09 19.7 100.0 16.1 100.0

I Calo. Bead 100.0 (0.11)(0.0~100.0 100.0

I ~h••e results show that it would be desirable to soreen the
material on 5.6 11III to produce a ooarse product for pavi:t use, since
the -5.... + 4.75- traction carries a oonsiderable quan ity of tin.

I
RemOTal ot the over.iz8 aaterial lift. the grade of the undersi••
material &8 followSI- I>-'W~, ,

ABBay '/0 " ReAATfU-

I -5.611III
" MaS!

§.D WO, §.D wo,
Hole 2 65.5 (0.15) (0.03) 89.9 85.6

I Hole 3 52.6 (0.17) (0.04) 80.3 77.9

,



Assay t' ! Djs trlbuU2!L.

2' Man .§!! wo, b W03

. Hole 2
-5.6_ + 2.3611111l 43.8 (0.08) (0.02) 33.3 31.3
-2.3611111l 21.7 (0.28) (0.06) 56.6 54.3

H21e ,
-5.6_ + 2.36mm 38.1 (0.12) (0.03) 40.6 41.1
-2.36mm 14.5 (0.30) (0.07) 39.7 36.8

,

194078

Asaay!

.§B W03

(0.10) (0.02)
0.53 0.10

(0.16) (0.04)
0.43 0.09

- 3 -

47.6
5.0

57.7
7.8

! Plass

Inserting a 2.36 mm soreen would give two produots as !ollowss-

Inserting a 1.4 mm ecreen would sive two products as tollowBs­

t' D1stribution

Reooyerz Test

The oomposUe a&llple, ReC' •• 821927 wae wet soreened on a
0.457 a. 41a. Sweoo .oreen fUted with a 4.75 .. aa4 a 1.24 _
soreen oloths. The -1.24 _ produot vas pumped to a Tickers 5
turn CC series spiral.

The spiral conoentrate was sized by hand Boreenine using 200 IIIIIl

dia. laboratory test Boreeu with 500.. and 25011II apertures. !he
+500~ traotion vas turther ooncentrated in the 60- X 40.. Denver 3ig.
This ooncentrate was magneUcally .eparated with the dry Rapid high
intens!ty a&lneUo separator and the BOn-aacneUoa were further
conoentrated by panning. Sulphide. were .kin noated out during the
panning operation.

The -500~ + 250.. traotion vae ooncentrated on ~ Dei.ter
table and the concentrate was turther oonoentrat.d by p&DD1na and
sulphide. were removed by .kin notation dar1D& pannina. !he pan
ooncentrate was macn8tically separated with the dry Rapid h1Ih
intensity magnetic separator.

Hole 2

-5.6_ + 1.4_
-1.4_

Hole .3
-5.6.. + 1.4_
-1.4_
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!he -250~ fraction was concentrated on the Deister table,
and the table concentrate was subjected to low intensity magnetic
separation u8ing a hand magnet to remove highly magnetic material,
possibly ferro-silicon. the non-magnetios were then floated in
a flotation oell to remove sulphides. The flotation tail was
further upgraded by panning aDd the pan ooncentrate was
aagnetioally 8eparated using the dr.Y Rapid high intensity aagnatio
separator.

The reeults of this part of ths reoovery test were as follows:-

Because of the poor reoovery of tin and tungsten in the
+500\lDl traction, it was deoidsd to r.treat the epiral tailing.

The spiral tailing was wet soreened by hand usiD& 200mm dia.
laboratory test screens with 5VO\lDl and 125~ apert·~es.

fhe.+500~ traction and the -500pa + 125\lDl tractions were
conoentrated by panntng. The pan conoentrate in eaoh oase was
aagnetically separated using the dry Rapid high intensity angnetio
separator. The .125~ traction was table concentrated using the
Deister table to giTe a concentrate T10 and a tailing T1T.
The oonoentrate was retabled to give a concentrate !2C and a tailing
t2T. this ta_le ooncentrate !2C was aaea-tical17 .eparated with a
~w intensity hand aagnet to reaoTS highly aagnetio aaterial.
the ao~lD8tius were the. floated in a flotation oell ~ reaove
.ulphide.. The flotation tail was aaanetical17 .eparated with the
dry Rapid high intensity BagftBtic separator, and the non-aagnetics
were panned to produce a final concentrate.

0.7
1.2

0.4
0.2
2.8

0.1
0.4
7.5

0.6
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0.9
0.4
0.4

2.9
0.6

0.9

5.'

0.'
0.4

! Distribution

.§!l WO,

0.02

0.02
0.18

49.9

0.21
0.'4

49.9

0.02
49.9

0.05

1.21
0.82

72.4
0.04

68.7
0.04
0.65

66.5

1.74'
0.001
0.001
1.240
0.059
0.00'
0.004
1.498
0.006
0.022
0.052
0.007
0.008

- 4 -

Spiral Concentrate

Assay!

TT
TO MIA

TO 7C

J'!P!

PC MIA
PCB

-250\lDl

ProduC'

-1.24mm s/L C
+500~ JT

JC MIA
JC N PC.

-500~ + 250\lDl TT
to Pf

PC MIA
PCB

.. 'b

.1~~

I
;1
t

i
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Spiral Ta1UM

The results ot this retrentment ot the spiral tailing were
as tollowsl-

2.0

0.2

0.1
5.8
0.5

0.2
0.8

Trace

19,1080

0.2
0.1
2.4
0.3

! Distribution

0.1
Traoe
0.4
0.10.08

0.78
2.56

0.03
0.09
0.05

0.05

50.8

50.8

51.2
0.11
0.08
0.07

1.23
0.29

51.8
0.88

69.4
0.15

- 5 -

0.000
0.000
0.083
3.101
0.461
0.003
0.010
0.014
0.001
0.011

0.002
0.005
1.066

" Mass

The distribution iD the tvo sets of results from the recoTery
test reported 80 tar relate to the tin and tungsten in the original
feed.

-1.2411IIII aIL T
+500plll PO MIA.

POII'

PT
-500\1lD+250\1m

PC MIA.

POI
M

-125j1Bl !1T
T2f
T2C M/A.1

'0
M/A2
PC

Pf

!he actual reooTery performance of the spiral in the -1.24_
+500_ sbe ranee 1Jl a tiDal produot vas 01117 1.,.6~ for tin and
23.~ lor tuDe..... A further 48.~ of the tin and 40.4' of the
tungsten was reooTered b,y pannlna this size fraction in tha spiral
\ailing to 11?e flnal conoentrates.

The splral did .uch better In the slze ranges liner than 500jlBl.
The aotual reOOTe?7 perf~rmano. of the spiral iD the slze ranges
finer than 500pa vas 58.6, for tiD and 52.4~ for tungsten.
Retreataent of these Si.8 tr~tlona in the spiral tailina recOTered
a further 4.7; of the tin and 5.~ 01 the tuDlsten.

!h. -4.15" + 1.2'" fraction of ~ oril1nal f.e4 vas ,round
iD the 0." •. dia. X 1.011 De.TOr rod alll iD olosed oirouit vith
the 0.457a. dia. Sweoo .ore•• fitt.d vith a 1.2'" sore•• oleth.

n. scre.n aderaiso vas oo.oe.trated with the 150- X 100_
:oe.?er ~1c. The ~i, OOl\Oentrat. vas baa4 screened U8iDe 2001III.
4ia. laboratory 'eat 8creeas with 500jlBl aad 1251U1 apertures.
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Beoause of the poor recovery of tin and ~stea in the
-1?5~ traotion, 1t was deoided to retreat the 3ig tall1ac. !he
jig tailing was acreened on the 0.457 m. dla. Sweco screen fitted
with a152~m screen cloth. The +152~ material was not :further treata
The -152~m material was concentrated on the Deiater table. The
table ooncentrate was floated in the flotation cell to remoTe
sulphides, and the flotation tailing was magnetically separated.

The +500~ size traction was then fUrther concentrated
using the 60_ X 40_ Denver 3ig. The jig concentr~:te and the
3il bed were panned. A sulphide concentrate was reLwTed b7 IIkin
flotation. The pan concentrate was magnetical17 ceparated with
the dr;y Rapid high inteuiv IU'gnetic separe.tor. ~h. first three
magnetic produots were bulked for a woltram concentrate and the
tourth magnetic product wae put with the non-magnetics to live a
tin ooncentrate.

the -500~ + 125~ tractIon was tabled to pr~duce a
ooncentrat& and EO tailing. The table concentrate was par.ned.
The pan ooncentrate was skin floated to remove SUlphides, and
then was magnetical:y separated. The first three magnetic products
were bulked for e woltr~ conc~ntrate qnd tre fourth magnetic
product was put with the non-magnetics to give a tin concentrate.

The -1251ll'1 traction wae floated in e flots.tion cell to
re~ove sulphides. The floation tail was panned, and the pan
conoentrate was magnetically separated. ~he first three aagnetic
products were bulked for a wolfram concentrate, and the fcurth
ma;netic ,roduct was put with the non-magnetIcs for a tin concentrate.

The results of cleaning the 3ig ooncentrate are as fo110ws:-

ProdUSrt l1!!! Assay 1: ! Dlst,ributiOD

! Sn wo, Sn WO,- -
11C

+500~ J20 PCX + M/A4 0.009 66.7 5.9
PC 0.025 4.69 0.60 1.1 0.3
P'f 0.048 1.16 0.34 0.5 0.4

M/A1+M/A2+i1./A3 0.004 49.0 4.8
12T 6.259 0.08 0.02 4.7 3.2

-500~+125~m TO PC. + MlA4 0.014 65.3 8.6
10 0.052 2.80 0.53 1.4 0.6
n 0.043 0.81 0.19 0.3 0.2

M/A1+M/A2+M/A3 0.009 49.0 10.2
T! 2.391 0.06 0.03 1.4 1.7

-125~ PC. + M/A4 0.002 66.6 1.4
M/A1+H/A2+H/A3 0.002 49.0 1.9
PC 0.012 ~.52 0.91 0.3 0.2
Pf 0.056 0.17 0.11 0.1 0.1

194081
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,Reoona

The third and fourth magnetic products and the non-magnetics were
individual-Iy panned. the panned tails from each were combined
with the first two magnetic products.

194082
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A summary of the whole operation is as follows.-

PrOdtlCS l'l:!!:n Assay" i' Dls~ribut19n

f. ~ WO} ~ wo.,
+4.75_ 55.93 0.01 0.03 37.0 36.0
-4.75_ + 1.24" fin Cone. 0.03 (62.5 ) 19.'

W03 Cone. 0.02 (45.6) ~0.7

Combined Other Products 34.61 (0.01) (0.02) 23.4 18.7
-1.24_ Th Cone. 0.02 (67.8) 12.8

W03 Cone. 0.01 (50.0) 13.7
Combined Other Products 9.38 (0.08) (0.05) 1.5 10.9

100.00 100.0 100.0

Disregarding the tin and tungsten in the +4.75_ fr~etion

whioh is de.tined for sale as paving aaterial, then the recoveries
in each o?erntion and the tot~l reoovery fr•• the material that was
treated is summarised as followSl-

Retreatment of the -152~ fraction of the j~ tailinge
increased tre overall tin reoovery from the grind of the -4.7511IIII
+ 1.24mm fr~ction of the original feed from 37.~ to 45.~.
Tho wolfram reoovery was increased from 43.0% to 52.7~.

The results of the retreatment of the ~ig tailings were as
follows:-

Pr°dud Hau bsg" ~
! ~ wo, b WO,

J1T + 152j!a 15.562 0.05 0.02 7.2 5.2
• 1521&1I TT 10,~114 0.06 0.02 5.5 5.4

TC PC 0.030 1.67 0.14 0.5 0.1
I'! JIllAi +MIA2 etc 0.019 2.42 3.14 O.~ 1.3
M/A3 PC 0.002 54.3 2.9
MIA4 PC 0.003 34.1 15.9 0.8 0.9
B PC 0.005 59.2 2.6

.4.75.. + 1.24_ rod milled

.1.24.. fines treat.ent
Overall

•I ~q,"'"
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After screening coarse tailings from the old
Aberf071' Min. at Rossarden on a 4.75.. soreen, 51~ ot the tin
aDd 5'~ of the wolfram In the UDderelz. can be recovered &t a
ealaable grad.. ~ - - - ----

Probably it the -2.Qmm ~terial was £creened on about
300~m, and the +~OO~ asterial was fed to a jig and the -300~

material was fed to spirals, the best recovery would bu obtained
In rougher concentration.

194083
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v~....ho§ep1or MetallU[Il!1••••••• i .

Bei~er the spiral \)1' the 31g ilrond to be
satisfactor7 ae ~ rougher ooncentrator of the -1,24ma asterial.
fhe spirel lost significant quantities of tin and wolfram in the
ooaree .nd of thll else rWlge, Wld thll ~ig lost III1gnitlcant
qUl:l.Dtities of tin and wolfram .tn the flne .nd 0-[ the !Iize r8.D8e.

lU80Wfs1on
Examination of the tin and tungsten distributions

in Boles 2 and ~ suggeRt that the rod mill feed should be -5.6mm
1nB~.ad ot 4.75-, &s ia both of the.e hol•• a oonsiderable
quantU7 of tia app.are in the -5.61D1 + 4.75_ fraction.
lJDtortunat'17 this size fraction could DOt -. included in the rod
alll1D8 reOOTer7 teet because ~'r. was DO 5.6.. screen cloth to
fit the 5weoo soreen. !he tin and tungsten distributions aleo
suggest a further variation from the eize r8ft&. used to fe.d the
rod ~ll in the reoovery test, and that is that the lower eise of
~e rod mill teed be lifted to a)out 2.Omm, and thus Inoreaee the
slze r8ft&e of the aateri'll for fines treatment.

!h. reoover7 obtained b7 rod milling the -4.75.. +I 1.24.- fraction was 4!T,< .t the Un and 52" of the wol1"!'am.

I th. reOOTer7 obtained b7 treatment of thfl -1.24_
'-, fraction wa. 6"~ ot til. tin and 5~ of the wolfram.

I )i \;;)co"v /

I
II
1
J
I

"l
I
I
I
I
I
I
I
I
I
I
I
I



I t'c~fif: -c:.&-" /, 4, S, 4'1 e I'l l 7 I 8 -f~ ,8 ,. <; - 1$.1, 1, Ie', II

:-~ r cu ,,~ .~ 1)-1£ jl4C II .... _-tII 'l:?t--r w tfck 2>~ J~ ..,.~ (tfi..-.. .......>-.)

'I ~ Ill~ Stf2'So ... ~- ,p13'~ 4f.c/.tJ.7/~·

...-c.. "....-e.t" 0 ' '13C2/ 3 ~; / --t.:~ /'r £ ...w-.

} 13<'! ... 2.-

e.42SS'~ /WC.l>/"r JG........-a.
i 42'~7

1/73"'1 ~

,'C .......~-, o·~, 732 :J-.,d; /.t..... /".;- L..___ i.pt:· 4·'1

o,ZU15:J ~l'''''CyCu~ j~ ·12­

hZ-''''

peL......;, ~,f. ~ .~i~ A .-cl'"<q~

,~t~r- ~
......:.to rIA-C)? ~---.

.as,U,r.-wo I ~..-..-c .i'.

4 34- .,1-......, Y~~ t-*.(.

I . Jr L:. -.. •..-,.,I r:.l'.-r -f-._ f -..i-~..( 4, A'(.. .(~.J-~ "-.......~.k .:Be"')4- -t-.......? ~"'".....

rJ..iJ! -..t.~.J.. 4",,~ .{-,-....". I'·jtf ~- ~,'""'-.

I
I
I
I
I

I
I
I 7i1l.~t -rd(j' --~{

I
I
I

:a i/c'!. -6e.,{- /i

+·82-2[1,4-

I
\1



'229(:'

't~'~2

194085

li'f . (:.4

" r+ '.3'1--_..-
1·3'" '0.3>

32. 7<'

.J...... ;.~ ~ ...~

i~q -./.- ~." """-->n.. -...<.

I ..~
i ~'b

, ! J!
,..,~ .,

~

I 7/'.11.. '~~ ..,<.- 4/$~ £....... L ..,.."...{ ~: ,ex.....L? /6.,c ....... ~r~......-

I""~ ~....-vti, ~ f'" ." 1'+73~
'. .. _.s,...~-re,~~ - "'''{,''594­

~c ..~ ~ ....-..t ..J1 ~( "- c·dS~~

I we" rt'e......"C.{ c' 24-)S'i7

I~ k...4.......1' 5.",......:.J.;,~-.r I 355"410

'I ~~~~~L : .. :::';::

I VIIe ...~ -1't.,. .{ C,I$5"54.5

I
~''FW , ....
I
I

t~/·c/

1/7./ 5

j/Ol ·/9

i 12·17

1"3. 3~
'2.Sl..·>1

Il''!L'

I ~''>8~~.....

I 6...,...,...;." ...:. ......n( ~~.{ -0 I' ~S3of8

>-~ "r't-,.:...-,< :. C'7Cl0443

I \l\}C'l>~' ...;,. ......~.......:d fA. =- o· 4436/ ,

I -.:.~ 7'(.. n-~.l ,.. C. 2. 2. 7/ 3 I

I
I
I



Q'18

72777

'f 72 ' 7 /

I/·SI

f 'Ie· l l.

J,,:~

~~;
'2&1: C'Lf

1:. n "3

1'7z '07

o· ("g!91~

c· 3S 2..75(;.

1'·24~' ~......
t lIe ~\g

--" .....,.,,(,...~ ~.(z;.q- If.: A-~ 4_

W<%~~

wC1>.......:t:; TC.<.4"W."fo.£.

2~·~!

If.;

2·ci

"'" c.c,

~ . 1- ....:... ~ ,~, ~-..... ~'CI of. ;;;r2·1c":5f:

... s- ~'\"C.....~" O"i'l52.CL

194086

.;,.:..~ $..... _"':'4 ~r<....f (). 7/"1 37.:g

s- .. ' J; ~ ......-.-< /!)·4$ .3177

WC~ ~ f-=--..t" c.I7'1Bz..

WiO~.~~ .....~,.(. O'IOO~b

~~ .t.-....J.-...v,_t So..~r-J C' I?If: t.7

..s...,~ ~".~,< 0-s617 $C

w,,!> ..-.:.t;~ C·~L2.'i17

\NC~.......:J,;; rt,~."..~( e'1241.117

1t.';it. tv ~tr ,.): 4·..,.$ ---- ....~i.. ..-c-d -rrJ/I.'i;' II. k ......r ~.

$..., A....·to -...:.. ~........:Jf jut ... 4·'2~z..4-

. S- ~ ri-c,,~ .. O·'i5i zc$

we} -..:..t; ..,;.. ~. --:Ifr co o'75ic~

we,~ -.c..,,~~ " o· 324'5/&

I

i
I
J
I
II
I

\1
I
I
I
I
I
I
I
I
I
I
I
I
I



~
I~

I
I
I
I
,I
\1

­
I
\1
I
II
I
I
I
I
I
I
:1
I

194087

ROSSARDEN DAMS RECOVERY PRillECI' APRIL 1985

Revenue based on 40% recovery. Sn $145.00 Unit. W03 $114.00 Unit.

15 Ii $Ie

Dam Head Grade .Gross' Revenue (Dty. TOIU1es) Total Amount

1 .40 Sn $23.20) $41 90 50,000 $2,095,000.00•41 \\03
$18.70) •

2 .39 Sn $22.62) $41 77 23,500 981,595.00•42 \\03
$19.15) •

3 .46 Sn $26.68) $38 54 12,000 462,480.00•26 \\03
$11.86) •

4 .56 Sn $32.48) 22,500 1,079,550.00.34 \\03
$15.50) $47.98

<ilrrent .33 Sn $19.14) $37 38 90,000 3,364,200.00Dam " •40 \\03
$18.24) •

Average: $40.31 Tonne 198,000 $7,982,825.00

15 TOIU1es per hour = 28,000 tOlU1es per year(@ 40% recover>? $1,128,680.00.

90% Realization - Smelting = $1,015,812.00 = $36.27 tonne x 15 tOlU1es per

hour =$544 •.05 hour.

Mine 1ife on proven reserves 7 years.

20 Tonnesperhour = 37 ,000tonnes pet year @40% recovery $1,491,470.00.

90% Realization - Smelting = $1,342,323.00 = $36;27 tOlU1e x 20 tOlU1es per

hour = $725.40 hour.

Mine life on proven reserves 5.3 years.



15 Tormes per hour = 28,000 tonnes per year @ $41.09 tonne $1,150;520.00.

90% Realization - smelting = $1,035,468.00 = $36.98 tonne x 15 "tormes per

hour = $554. 70 hour.

Revenue based on 40% recovery. Sn $150.00 Unit. 1'00
3

$114.00 unit.

Dam ·Head Grade .Gross Revenue VW.wac Total Amolmt
(Dij. TOIUles)

1 .40 Sn $24.00) $42 70 50,000 $2,135,000.00
•411'003

$18.70) •

2 .39 Sn $23.40) $ 23,500 999,925.00.42 1'003
$19.15) 42.55

3 .46 Sn $27.60) $39 46 12,000 473,520.00
•261'003

$11.86) •

4 .56 Sn $33.60) $ 22,500 1,104,750.00
.34 \\03

$15.50) . 49.10

llirrent .33 Sn $19.80) $38 04 90,000 3,423,600.00Dam .40 \\03
$18.24) •

Average: $41.09 TOIUle 198,000 $8,136,795.00

~ 1\
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ROSSARDEN DAMS RECOVERy PROJECT APRIL 1985

These figures can be taken as a guide to reVeID.1e.
Recovery will vary from dam to dam due to different head grades
and particle size affecting recovery.
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1. Existing Concentrates Building.

A budget figure for the installation of all plant shown in the flow
chart provided would be $50,000.

3. Plant Installation.

An appreciable aIrount of the plant presently on site could be utilised
for your project. Estimated cost for modifications and reworks would be
$15,000.

2. On-Site Equipment.

This building is eminently suitable for the gravity plant that you
propose, and could be commissioned for your purposes with only relatively
minor modifications and reworks. It's value is estimated at $250,()/J0.

Wheal Lutwyche Pty. Ltd.,
1 Lindsay St.,
Launceston. 7250.

Over many years we have carried out a great deal of work at the
Rossarden and Storeys Creek mines and mill, and we would make the
following comments concerning your proposal.

Attention: Mr. H. Stacpoo1e.

Dear Sir,

9th September, 1984.

We have examined the preliminary flow chart prepared by
Mr. L. Bollen (Metallurgist), for a 15 t.p.h. throughput plant for the
retreatment of tailings at Rossarden.

Tailings Retreatment, Rossarden.

4. In-Plant Pipework.

We would estimate a figure of $85,000/$90,000 would be required for
the supply and installation of all pipework, valves and associated
equipment required for the process.

"
194091

~>:f~~~Ud
.....AIi~~ 1)( 385 Hobart Road, Launceston, lAS, 72SO
~ ~~ Telephone: (003) 448233
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Yours faithfully,
THE AUSTRALIAN CRANE COMPANY PTY LTD

A.K. smith
General Manager.

1940922.

If you decide to proceed further with your project we will give you
all the assistance that we can, and we M)uld be pleased to provide you
with the benefit of our experi.ence with the treatment plant at
Rossarden.

The above estimates are, of course , prelilliinary, but they are
close ellDugh to give an idea of the cost of installing and commissioning
the plant, mechanically, to a dry-run situation.
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