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In late October 1969 a visit was made to the Razorback Tin
Mine, recently optioned from W.J. Hodge by the M.T.B. Syndicate, to
assess as far as possible the prospect from the viewpoint of a modest-
sized syndicate, as opposed to the requirements of a major mining
company. In particular, the contention that approximately 100,000
tons of 0.8% Sn exists in the oxidized zome, potentially workable by
an open pit operatiom, was brought under scrutiny.

Two days were spent on the property, inspecting the surface
features and examining most of the still accessible adits and drives in
the orebody, and in discussions with Jack Hodge. Subsequently the Mines
Department in Hobart and the Mines Department laboratory in Launceston
were visited, and a flight was made over the property to obtain some

oblique aerial photographs.

Placer Exploration, who have carried out extensive work omn
the property in the years 1964 to 1966, estimated that some 90,000 tons
of 0.74 Sn existed in the oxidized zone, over a distance of little more
than 500 feet and to a depth of up to 150 feet from the surface. The
sections show the assumed disposition of the southerly-plunging orebody
in relation to an open pit far more succinctly than any descriptionm,
but it must be emphasized that the bulk of Placer's work was directed
at the sulphide zone and to date no real attempt to evaluate the economic
material available from grass roots has been made. Recent activity by
Jack Hodge and his partner shows that good grade ore is available to the
north of the area defined by Placer, and it seems fairly certain that
some economic grade material is available to the scuth also. Some of
the superficial material must include elluvial tin, so that some of the
initial cuts of amn open pit operation would be likely to be fairly
profitable, before waste material is encountered, With these considerations
in mind 100,000 tons is easy to envisage, but with a grade at best little
higher than 0.7%.
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Placer's summary of the Razorback Prospect as a whole gave
589,000 toms at an average mineable grade of 0.84% Sn, with 725 tons
per vertical foot. The conclusions recommended that the mine be brought
into production (R.P.J. Weedon, 8th October 1965). No suggestion of
prohibitive metallurgical difficulties has emerged, and it seems clear
that the reason why this recommendation was not acted upon relates
solely to size.

The work relating to the mine as a whole is voluminous and
would take a lengthy study to evaluate independently, if Placer were
agreeable to allowing it to be copied. However, the indications
relating to the oxidized zome potential are fairly clear, and confirmatory
checks can easily be made before the expiry of the optiom period.



Plate 1 - Razorback, from the south (a) is the
open cut (b) is the vein exposure in Dundas Creek

1. LOCATION AND ACCESS

The Razorback Mine is located on a spur on the east slope
of Razorback Mountain, about 9 miles east of Zeehan, and south of Renison
Bell. The topography is steep and the vegetation consists of heavy rain

forest.



2. HISTORY

The history of mining at Razorback goes back fifty years,
for the last twenty of which Jack Hodge has been associated with the
project, operating a small mill which processes up to 3 tons of oxidized
material to produce a few pounds of tin per day. Hodge holds four leases
over the mine area, which are shown on Fig. 2. (Note incomplete coverage,
between the two southermmost leases).

In recent years the Aberfoyle Tin Partnership investigated
the property; subsequently Clutha Development, followed by Placer
Explorations, carried out extemsive testing including 3,000 feet of |
driving, 14 surface and 23 underground diamond drill holes. At various |
times C.R.A. and Newmont have also held options over the Razorback, but |
with the possible exception of Aberfoyle, the indicated potential appears
to have been too small for amy of these companies to reach a favourable
decision. (Aberfoyle are said to have been over-extended at the time of
‘their option).
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Tin Mine workings, looking from the south-east.
a is the open cut, b is Hodge's present working (defined reserves lie between these two
points), c is the mill, d is the portal@f the 700-level adit, e is in the area where
Aberfoyle are said to have obtained fair tin values

PLATE Ii‘ rAefial view of the Razorback




3. DESCRIPTION OF THE OCCURRENCE
3.1  Geological Settiag

The lode occurs in the Middle Cambrian Dundas Group, on or
near the contact between serpentine on the east, and intraformational
shales and grit/conglomerate on the west. The surface rocks are deeply
weathered and lateritic material occurs over much of the serpentine.

The tin ore occurs gemerally within a north-south belt of dolomitized rock;
the lode occupies a fault zonme attributed to the original serpentinization,
and hydrothermal fluids associated with the mineralisation have extensively
altered the surrounding rock, and may have been responsible for the
dolomitization. Tin values are to be found in the adjacent rock types
also, but the lode at depth comsists of well defined massive sulphides

and is limited in width. Oxidation extends to a depth of a little over

100 feet. Within the oxidized zone the tin bearing material is not
necessarily particularly distinctive and the body is mot very clearly
defined, so that its limits are ascertaimable omnly by sampling.

The lode generally dips steeply eastwards, except at its
northern extremity where the dip is towards the west.



o Extent

Placer's longitudinal section shows the orebody's linear
extent confined between co-ordinates 2000N and 2800N: i.e. its maximum
length is of the order of 800 feet. It attains a maximum width of 50
feet in the centre, but it diminishes in both dimensions with depth
until by reference level 500 feet it is shown as only 150 feet in length
and about 10 feet in width. Placer obviously felt that they had blocked
out a too small, too-low-grade orebody, plunging southwards and shrinking
conspicuously with depth, and for evident reasons felt no inclimation to
test the northern and southern extremities of an occurrence with this
sort of configuration. In their eyes there would appear to be a scant
chance of finding additional tommages in the amounts required by them.
Otherwise, the limited strike length tested by Placer might be considered
surprising. The Tasmanian Department of Mines previously drilled some
holes about 1,000 feet to the north-east (see Fig. 2) but they admit
that these did not contribute much meaningful information.



3.3 Reserves

Placer's reserves, as quoted by Weedon, totalled 589,000
The following table gives a total of omly about half
this but it is understood that the remainder occurs im the northern
See sectioms 10 to 14

tomns overall.

part (referred to by Placer as ‘Brock's').

Adit R.L.
Section No. Plane

mti%

area f
2,800
2. 3,200
3. 3,800
4. 8,200
3. 5,000
6. 5,400
7. 2,000
8. 7,600
9. 7,000

1

ft. of ore)

area

3,000
3,500
6,000
6,600
5,200
3,700

7,300

ion

Horis.dist

between
gsections ft.

42
52
45
70
58
70

150

Below adit total is 73,100 toms

wi 2 cu.
(Vol.cu.ft) Tomns

126,000 10,500
182,000 15,100
270,000 22,500
462,000 38,500
301,600 25,100
259,000 21,500

1,095,000 91,200
Total 224,400

Sainsbury's estimate of oxide ore is 90,200 toms of 0.7%;

the cross sections 1nthurcportmukﬁlmthonumm
calculations. His estimate of sulphide ore is 143,000 tomns, which gives
a total close to that arrived at in the table.

The data in our possession is not adequate to make a complete

independent computation, but there is no doubt that Placer's figures are

reliably conservative.



ible Addit 1 ent

In point of fact there is evidence that the ore extends

north and south sufficiently to provide significantly more oxidized ore
for a superficial opencut operation with limited tommage requirements.

(a)

(b)

()

The opencut where Hodge is now working is fully 100 feet
north of Placer's northern limit of the orebody; material
of up to 3% is coming out of here. (This might be an
elluvial spill-off down the northern slope, and have
negligible persistence with depth).

Adit No. 4 (about 200 feet south of No. 3) is shown as

having a trace of tin only where, according to Hodge,
Aberfoyle's bulk sampling gave 50 feet of 0.5% Sn, and one
percent material was obtained from the raise. (See map).
Hodge maintains that in several cases where Placer's

results gave a trace only, reasonably good tin is present;

if he is right this might enlarge the potential significantly.

The ridge cut by No. 4 adit runs 2,000 feet to the south,
where a sulphide vein carrying 1 percent tin is exposed in
the stream bed. This suggests that the vein may contimue
for the lemgth of the ridge and provide room for further
easily accessible tonmage. (See Plate 1, which shows the
clear topographical expression of this ridge).

Furthermore, given significantly greater strike lemgth,
there is a possibility of other wider bodies plunging in
an qﬁcholon relationspip to the one already blocked out,
and it is perhaps surprising that Placer did not test this.



3.5 Testing for Additiomal Extemt

Areas shaded red on the longitudinal section show where
it appears most desirable to prove up additiomal extent, and notations
in red point out where Placer may possibly have restricted the orebody

on imadequate grounds.

If reference is made to the cross sections, the large
volumes of waste material to be moved in order to get to the ore is
conspicuously evident im several cases. The red shaded area a on the
longitudinal section represents much of this (see cross sectioms 8, 9
& 10) and appears to have been defined as non-economic on too slender
grounds, It is to be hoped that open-pitting this material from surface
would in fact disclose some tin. This appears to be a likely possibility
and should be tested.

It is recommended that some extensive clearing and heavy
bulldozer trenching be carried out to test some of these from-surface
possibilities, as outlined in the attached schedule (recommendations
below). In addition it would be desirable to resample Adit No. 4 and
possibly some of the nmorthern workings.

If this testing were to be carried out with satisfactory
results, and if a satisfactory cost-estimate on a suitable mill is
obtained before the option falls due, it should be possible to establish
an operation which would serve as a base and a source of fimance for
additional exploration in the vicinity over a period of years, with the
hopeful outcome of something on the scale of Renison Bell,



4. CONCLUSTONS

These possibilities hinge on the feasibility of a modest-
scale operation which need not necessarily proceed beyond the oxide ore
to nett a worthwhile amount.

Location and topography are fawvourable, and a water supply
(on which there are no other claims) of 3,000 gallons per mimute from
nearby Dundas Creek should prove adequate for the mill. The rock is
relatively soft and should be easily worked; it might in fact be
practicable to rip a proportion of it. No royalties are payable. Major
problems are likely to relate to the manmagerial and tect'miul control of

an operation.

5. RECOMMENDATIONS

During the option period the bulldozer clearing and costeaning
should be carried ocut. As far as possible this should involve clearing
and excavating down the centre line of the surface trace of the ore-
blocking-out of polygon (coloured yellow om Fig. 1) and at right angles
on Section lines 4, 6, 9, 11, 13, In addition, the longitudinal trench
should attempt to follow the lode socuth of 2000N along the 875-foot
contour to Adit No. 4 and cut exploratory cross trenches in this area.
These trenches should be sampled at 10-foot intervals. It is desirable
that a bulldozer capable of cutting a deep tremch (up to 20 feet) should
be used, but it is obvious that local topography will necessitate modific-
ations to the plan outlined. The essential aim of assessing the extent

and mature of material in which an open pit would start should be
remembered when this is the case. As much concurrent clearing and
stripping as can be accomplished within the budget is desirable. When the
clearing and trenching has been completed, indications might suggest some
vertical test holes further to assess the material, particularly if a
picture significantly different from that suggested by work up until now
emerges.
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NOTES ON THE GRAMD PRIZE MINE

A day was spent on the Grand Prize about 1 mile north of
the Razorback in the company of Jack Hodge and Bob Clarke, underground
foreman at Renison Bell, who has an interest in the property. The
occurrence is a gemerally marrower fissure vein striking north-south
and outcropping over a steep hill which is covered with dense rain
forest on the southern slope and open eucalypt on the northern slope.
It is evident that previous workers have formed the occurrence hard to
assess: it is difficult to add more than the information contained én
the geological map (Fig. 2) showing both the Razorback and the Grand
Prize. However, it is quite possible that potential of significance
to the sort of operation that might make a successful go of the
Razorback may exist here. Attention is drawm to a note in Placer's
report that the potential of the mine is 4,000 tons per vertical foot.



Plate 3

e

GRAND PRIZE LODE
looking north

Dotted line shows the estimated
position of the lode beneath the
cover of rain forest



CONFIDENTTAL

CALCULATIONS ON RAZORBACK TIN MINE ASSUMING 100 TON PER DAY MILL

1. RESERVES

el Oxidized
82,000 long tons @ 0.8% Sn
+ 10% dilution @ 0.125% Sn

Total 90,200 long tons @ 0.733% Sn

152 Sulphide
143,000 tons @ 0.70% Sn

2 VALUE OF ORE (From Evans report)
(With tin @ $3,000; £S 1,200 per ton)

2L Oxidized
65% Sn; 1% S; 1% As

Sulphide
65% Sn; 1% S; 1% As

2,2 Smelter Schedule

Metal Deduction - Deduct 1 unit of Sn plus 0.0l unit for
each 0.1% variation in assay below 74.07% Sn.

- 1.9% Sn = 1.9% Sn
63.1% Sn 63.1% Sn

Money Deduction

(1) For each long dry ton of conc. deduct $21.68 plus
$0.048 for each 0.2% below 74%
(21.68 + 2.16) = $23.84 $23.84

(ii) Returning charge
Deduct $14.00 per long dry ton of conc.
$14.00 $14.00




OXIDIZED SULPHIDES
Assaying charge: Deduct $6.30 per long dry ton of conc.
$6.30 $6.30
Freight charges: Deduct $28 per long ton of conc.
shipped
$28.00 $28.00
Total money charges $72.14 §72.14

Penalties
Sulphur: Less than 0.15% free
Greater than 0.15%; $5.00 per long dry ton
$5.00 $5.00
Arsenic: Less than 0.17% free
Greater than 0.1%; $0.50 per long dry ton
for each 0.1% with a minimum of $7.50 per

long dry ton where combined As & S would
not aggregate $7.50

$5.00 $5.00

Total penalties $10.00 $10.00



2 w3

2.4

235

2,6

2,7

2.8

2.9

OXIDIZED

Gross value of 63.1% tin conc.

Charges $1,900.00
72.14

$1,827.86

Penalties 10.00

NET VALUE $1,817.86

Recovery 80%

1bs of tin 16.4

per ton of ore

1b of tin

per ton ore rec. 13,1

Tons of ore to give 1 ton of conc.

(2,240 x 65 ) =

(2,240 x 65 ) = 111 toms
13,1 100
Net value per ton of ore

(1,817.86) = $16.30
il

102

SULPHIDES

$1,900.00
72.14

$1,827.86
10.00

$1,817.86

65%
15.7

10,2

100

143

(1,817.86) = $12.70

143
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3.3

CAPITAL EXPENDITURES 100 T/DAY PLANT

Required at beginning of first year for 100 T/day oxide
plant.

Mill (inc. design fee) $280,600
Surface building 16,500
Machine shop, power lines, etc. 23,800
Site preparation, roads (5 mi. @ $8,000) 40,000
Housing & general expenditure 80,000
Main water supply (inc. Res. holding 10
hrs.supply) 20,000
Vehicles 10,000

$470,900

Required at beginning of second year.
Working capital & stores (to be recovered
in final year of operation) 86,000

Required at end of fourth year.
(To convert mill to sulphides, and go
into U/g mining) 200,000



4, OPERATING COSTS
4.1 Overhead
Manager $10,000
Accountant/Paymaster 8,000
Mill Superviser 6,000
Electrical Engineer 6,000
Mechanical Engineer 6,000
*Underground Manager 6,000
*Mining Engineer 5,000
*Surveyor 3,500
Assayer 3,500
*Geologist 5,000
Typist 2,000
Storeman 2,500
Clerk 2,500
Office operating 4,000
Power general 2,000
Assaying expenses 3,000
Miscellaneous 5,000

$80,000

Mining rate 100 T/day for 350 days/year = 35,000 T/year
Overhead = $2.28 per ton

4,2 Milling Costs (Oxide & Sulphide)

(See Razorback report, modified by D.D.) $4.52 per ton

4,3 Mining Costs
4.3.1 Oxidized portion (See Evans report P.3-34)
lst year of production $2.00 per ton
2nd year of production $6.00 per ton
3rd year of production $9.00 per ton
4.3 .2 Sulphide portion (See Razorback report) $1.59 per ton

Evans figure of $6.00 per ton (page 3-17)

Split difference and say mining costs $4.00 per ton.



Year Capital Exp. Annual Value
1L 471 =

35,000 x (16.30-8.80)
2 86 $263,000

35,000 x (16.30-12.80)
3 - $122,500

20,000 x (16.30-15.80)
4 176.1 $10,000

35,000 (12,70-10.80)
5 - $66,500
6 - $66,500
7 = $66,500
8 = $152,500

Depreciation

Tax

Claimed

$263,000

$122,500

$ 10,000

$ 66,500
$ 66,500

34%



RAZORBACK TIN PROSPECT - DUNDAS, TASMANIA -  ECONOMIC STUDY

1. INTRODUCTION

The Razorback tin prospect was brought to the attention of
Newmont and Engelhard by Mr, Bruce Thomas late in January 1969. Leases
over the prospect are curremntly held by Mr. W.J. Hodge of Zeehan., These
leases are located about 5 miles north east of Zeehan in semi-mountainous
country (see attached map). A 2-mile long gravel road comnects the
prospect with the Murchison Highway at a point 4 miles from Zeehan and
7 miles from Renison Bell.

Mr. Hodge has granted a one-month option to look at the
mine and examine all available reports, The option period terminated
March 1. An extension has been requested following late arrival of
copies of maps and reports from the Tasmanian Mines Department.

Mr. Paul Anthony and the writer examined maps and reports
at the Tasmanian Mines Department in Hobart on February 12, and later
inspected the Razorback workings with Mr. Hodge on February 13,

Placer Exploration obtained a special prospecting licence
('QPOLO No. 11) .‘m‘q &. M:... leases in March 1964, An qt“ﬂ
over the Razorback leases was negotiated with Mr. Hodge at that time.

Two adit levels were driven by Placer to test the lode
beneath the oxidised outcrop. About 3,000 feet of underground development
was completed.

Placer drilled 14 surface and 23 underground diamond drill
holes to further explore the prospect,



The 8.P.L. was relinquished in December 1966 and is now
held by Renison Ltd.

2. OBJECTIVE OF ECONOMIC STUDY

This study contains estimates of earnings for several
different-sized operations at Razorback based on listed assumptions.
Return on investment is calculated in each case. Targets for ore tonnage
and grade are estimated to emable a minimum acceptable return to be earned
on invested capital.

s. _SUMMARY

At an ore reserve grade of 0.8% tim and a selling price for
tin of Stg. £1300 per ton a 6-million ton orebody mined over 10 years
would give an estimated 13% return on invested capital of §$13.5 millien
on a D.C.F. basis. Annual cash flow is estimated at $2.47 million in
this case. An increase in ore reserve grade to 0.9% tin or an increase
of Stg. £100 in the market price for tin enables the ore reserve target
to be lowered to about 5 million toms,

For a tin marketing price of Stg. £1300 add 60% recovery
of the tin in a 60% tin concentrate the following tomnnage/grade
combinations would give an estimated 15% D.C.F. return on invested
capital over a 10-year life for the mine.

3.0 million tons @ 1.01% tin
4.0 o " @0,96% tin
5.0 . " @0,90% tin
6.0 " " @ 0.84% tin



A 15% D.C.F, return in this case is equivalent to repayment
of invested capital in 10 years plus an annual 10% net profit on invested

capital.

4. METALLURGY

In a laboratory test of Rasorback sulphide ore made by the
Tasmanian Mines Department a 50% tin concentrate was produced at a
metallurgical recovery of 66% of the tin.

The test work comsisted of grinding followed by flotation
of the sulphides (mainly pyrrhotite) and tabling of the flotation tailing.

Higher recoveries of tin could be obtained by using more
sophisticated recovery techniques than those used in the tests,

For the purpose of estimating return on investment a recovery
rate of 60% of the tin is used in the following calculations.
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5. ECONOMICS

s Assumptions
(a) Ore mineable by underground method using diesel-powered
rubber-tyred equipment.

(b) Milling and concentration of ore on site to produce a
concentrate containing 60% metallic tin at a metallurgical
recovery of 60%.

(¢) Housing of project personnel at Zeehan,
(d) Capital requirements 300,000 t.p.y. rate $7.5 mill.

400,000 " " $10.0 mill.
500,000 " " $12.0 mill.
600,000 " " $13.5 mill.
(e) Operating costs 300,000 " "  $7.50 per ton
400,000 " " $7.00 per ton
500,000 " "  $6.50 per ton
600,000 " "  $6.,00 per ton

(f) Life of mine - 10 years.

(g) Testing and feasibility - 1% years.
Construction and development - 1% years,.

(h) Grade of ore in situ 0.80% tin. At 10% dilution
head grade of ore treated 0.72% tin.



5.2

Value of Ore

Consider three market prices for tin metal.

Sterling price

(per tom) £1,200 £1,300 £1,400
Australian

equivalent per

ton $2,568 $2,782 $3,010
per unit $25,.68 $27.82 $29.96
Smelter payment

for 60%

concentrate 96% of contained tin
Smelter charge $25 per ton of concentrate
Freight charge $25 per ton of comcentrate
Net return per

ton of 60% con. $1,429 $1,552 $1,675
Net return per

unit $23.82 $25.87 $27.93
Units of tin

recovered per

ton of ore

treated 0.432 0.432 0.432

Net return per
ton of ore
treated $10.29 $11.18 $12,06



1 Flow

Assume a price for tin of Stg., £1,300 per ton.

Ore treatment rate
(tons per year) 300,000 400,000 500,000 600,000

Net return per ton
of ore treated (§) $11.18 $11.18 $11.18 $11.18

Annual revenue
(8 millions) 3.35 4,46 5.58 6,70

Annual coste
($ millions) 2,25 2.80 3.2% 3.60

Annual operating

Annual depreciation
($ millions) 0.75 1.00 1.20 1.35

Anmual net income
before tax
($ millions) 0,35 0.66 1.13 1.75

Anmual net income

after tax

($ millions)

(36% tax rate) 0.22 0.42 0.72 1.12

Annual cash flow
($ millions) 0.97 1.42 1.92 2.47
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5.4 Return on Investment

The discounted rate of return of the investment under any
set of the above conditions is that rate which makes the present value
of the anmual cash flowd equal to the present value of the investment.

Assuming capital is spent in a single amount at the end
of the third year, i.e. commencement of first production year,

Ore treatment rate

(tons per year) 300,000 400,000 500,000 600,000

Return on investment

D.C.F. basis 5% T% 10% 13%
5.3 Sensitivity Analysis

A graphical solution for determining return on investment
for a range of ore grade/tonnage combinations for the Raszorback project

is appended to this study.

5.5.1 Ore Grade - An increase in ore grade from 0.8% tin to
0.9% tin gives the following improvements in return
on investment.

Metal price: 8Stg. £1,300 per ton,

Ore treatment rate

(tons per year) 300,000 400,000 500,000 600,000
Return on

investment 10% 12% 15% 18%

All other assumptions as in 5.1,



5.5.2 Metal Price - An increase of £100 in the sterling

5.5.3

price of tin from £1,300 to £1,400 gives the following
increases in return on investment.

Ore grade: 0.8% tin (ore reserve grade)
Ore treatment rate
(tons per year) 300,000 400,000 500,000 600,000

Return on
investment 8% 10% 13% 16%
(D.C.F. basis)

All other assumptions as in 5.1

Metallurgical Recovery - An increase of 1% in
recovery of tin from 60% to 61% 1lifts the net
return per ton of ore treated by about 1%%Z. Return
on investment is increased by about 3/4% for each
1% increase in recovery.

Metal price: 8tg. £1,300 per ton.

Ore treatment rate

(tons per year) 300,000 400,000 500,000 600,000
Return on

investment S&% A% 10%% 13%2
(D.C.F. basis)

All other assumptions as in 5.1.

The test work described in Section 4 suggests that
careful metallurgical control might enmable recovery
of tin to be lifted to 704, 1In this case return on
investment becomes:

Metal price: £Stg. £1,300 per ton.

Ore treatment rate
(tons per year) 300,000 400,000 500,000 600,000

Return on invest-
ment 12% 15% 18% 20%
(D.c. '. m“)



Sample of gossan provided by Clutha Development from the Rasorback Tin Mine
The sample assayed:

Sn 2.4%
Pb 1.2%
Cu 0.2%

The sample was crushed to 10 mesh and then wet-screened. Tests
showed reduction below 100 mesh was necessary to release 8n0, satisfactorily.
Primary table concentrates were made from +200 mesh and -200 mesh fractions
of originmal screening. +100 mesh fraction was stage-ground to pass 100 and
then sized on 200. Secondary table concentrates were made from these two
fractions. All 4200 mesh tailings were combined and stage-ground to pass
200 mesh. This was tabled to produce secondary comcentrate.

% distribution
Total conc, We. Sn Pb Cu Sn Pb Cu

1.23 25.2 2,1 0.2 76.3 14.0 6.3

CONCLUSIONS

Tabling recovered 76% as a 25% concentrate which also contained
2,12 Pb and 0.2% Cu., No significant concentration of Pb and Cu by tabling
was obtained,



TASMANIAN DEPARTMENT OF MINES
LAUNCESTON 27/2/69

Razorback Sulphide Tin Ore Concentration Test

At the request of Mr. N.L. Lindsay of Newmont (Australia) Pty.
Ltd,, preliminmary tin concentration tests were carried out on a sample
of sulphide ore prepared from samples taken by Placer Prospecting Pty.
Ltd., to determine the recovery of tinm,

The sample was made from -18 mesh portions from the following

samples:
663590 6064
663591 6067
663592 6069

These portions were thoroughly mixed to form the sample for
testing. This sample was riffled to provide a head sample for assay,
and 2,000 gram samples for concentration tests. The head sample assayed
as follows:

Cassiterite Sn 3.2%
Soluble Sn 0.18%2
0.22%
0.14%
0.13%

¢ PP



Note 1 No responsibility will be accepted for the results shown
in this report insofar as they apply to the sample tested.

Note 2 All screens used were from the British Standard Screen
Series.

Note 3 Make-up water used in tests was Launceston town supply.

Test Work In the first test (Ni) a 2,000 gm. sample was ground in a
Warman laboratory 8" x 8" ball mill for 5 minutes at 70% solids. The
pulp was transferred to a Denver "Sub-A" laboratory flotation machine
model D-2 and make-up water was added to bring the pulp to the desired
level for flotation. After thorough mixing of the pulp, the pulp was
allowed to settle and a sample of water was drawn off and the pH was
found to be 4.4, It was decided that no acid addition was required at
this pH level for satisfactory flotation of the pyrrhotite.

The pulp was conditioned for 15 minutes with L 1b/ton of
copper sulphate, 0.5 lbs/ton of sodium ethyl xanthate and 0.04 1b/ton
of cresylic acid were then added with conditioning for one minute.

The pyrrhotite floated very readily. After 7 minutes
flotation, a further 0.5 lb/ton of sodium ethyl xanthate was added.

However, a secondary lift in flotation rate was not evident and flotation

was stopped after a total time of 10 minutes.

The flotation tail was screened on an 85 mesh screen, and
the screen oversize and undersize were tabled separately on the Deister
laboratory table using the sand deck. A concentrate, a middling and a
tailing were produced in each case.



In the second test, N2, the 2,000 gram sample was ground
for 10 minmutes. In order to reduce the rate of froth removal, the
initial sodium ethyl xanthate addition was reduced to 0.3 1b/ton. After
7 minutes flotationm, a further 0.2 1b/ton of sodium ethyl xanthate was
added. This addition increased the rate of froth formation at this
stage, and it was necessary to float for a total of 15 minutes in order
to bring flotation to completion. The purpose of the less vigorous
flotation in the second test was to reduce the poesibility of mechanical
entraimment of cassiterite particles im the flotation froth.

The flotation tail from the second test was screemed on a
120 mesh screen, and the screem products were tabled separately on the
Deister laboratory table, using the sand deck. The details for the
conditions of the two tests are as follows:

N 74
Grinding time Mimites 5 10
pH 4 not determined
Copper sulphate 1bs/ton 1.0 1.0
Conditioning time Minutes 3 5
Cell speed T.Psm, 1,800 1,800
Cresylic acid 1bs/ton 0.04 0.04
Sodium ethyl xanthate 1bs/ton 0.5 0.3
Conditioning time Minutes 1 1
Sodium ethyl xanthate after
7 minutes flotation 1bs/ton 0.5 0.2
Flotation time Minutes 10 15
Flotation tailings screened on mesh as 120

The flotation concentrate and each of the table products
were assayed for cassiterite Sn and soluble Sn., The results are as
follows:



Test Product Weight Assay % Distribution %
(»  ¢c.8n S.8n C.8n  S.8m
Nl FC 70.2 0.84  0.20 17.8 89.8
485 mesh FT,TC 1.9 28.2 0.15 16.2 1.9
™ 0.2 5.55 0.03 0.3 0.0
T 11.3 1.06  0.06 3.6 4.5
-85 mesh FT,TC 2.8 59.5 0.06 50.4 1.3
™ 3.3 2.60 0,03 2.6 0.6
T 10.3 2.93 0.03 9.1 1.9

F/D (calculated) 100.0 3.3 0.16 100.0 100.0

N2 FC 7.7 0.64 0.20 14.4 93.4
+120 mesh FT,TC 0.9 44,2 0.12 12,5 0.7

™ 2.0 3.40 0.11 2,1 1.3

T 8.0 0.70 0.04 1.7 1.9

=120 mesh FT,TC 3.0 56.9 0.03 53.5 0.7

™ 2,9 1.75 0,02 1.6 0.7

T 11.5 3.95 0.02 14,2 1.3

F/D (calculated) 100.0 3.19 0.15 100.0 100.0

F/D (assay) 3.21 0.18

C.Sn = Cassiterite tin, 8.8Sn = acid soluble tin, e.g. stannite.

A summary of the cassiterite Sn recovery in concentrates
is as follows:

Zest Product Assay Recovery
N1 Table Concentrates 9 66,6

46
.74 Table Concentrates 54.0 66.0



CONCLUSIONS

It is possible to produce a tin concentrate assaying 50%
tin with recovery of 66%.

Some 70% of the ore occurs as sulphides, chiefly pyrrhotite,
which is readily flotable.

Stannite tin is present in minor amounts.

There appears to be only a minor middling problem, In test
WL only 2.9% of the tin appeared ia the middling fractions. In test N2
3.7% of the tin appeared in the middling fractions.

Higher tin recovery should be achieved by retreatment of the
middlings, by cleaning of the sulphide concentrate, and by more sophisticated
recovery techniques than was attempted in these tests.

Abbreviations used

Flotation Concentrate
Flotation Tailing
Table Concentrate
Table Middling

Table Tailing

F/D Feed
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