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Introduction

These reports were made as part of an
investigation into tin ore treatmentt problems in the
area of North Queensland to the west of Cairns. The
reports have been combined and issued in the Bureau's
Record series so as to ensure an adequate dissemination
of this information by way of the Bureau's '"open file"

system. They have not been altered in any way.

The geology of the area will be covered by
the Herberton — Mt, Garnet Bulletin, a publication of
the Bureau of Minergl Resources in the.course of prep-
aration. Reference may alsp be made to "Lode Tin Deposits
of Queensland" by T.H. Connah and F. McIver on pages 379-
383 of Volume 3 "Geology of the Aﬁstralian Ore Deposits"
in the Eighth Commonwealth Mining and Metallurgical

Congress Publications,

The Summary and CGenclusions Section has been
- placed before the four progress reports for the convenience
of those secking an outline only of the scope results and

conclusions of this project.
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« - INTROTUCTION: f L o R

: In 1964, an investigation into the treatment protlems of eeveral North
meeneland tin ores was mitiated. : .

It was generally agreed that the investigation be made to asoertain -

' (a) the mineralogical oompoaition and association of the ores; and
(v) their response to various. typee of treatment. 3 o

ORES FOR DTVESTIGATION s

, Samples of the- following ores. arranged in order of descending grade as. :
"peceived, are as tabulated below. 'I‘he size (B.S.S.) at wh:l.oh liveration is sensibly
oomplete 15 also shown. R . oo ,

Lo T L Liberation
' Ore - 200, . "sn% .- - -Sige B.8.8.
“Y le Raimbow . T ooy 18 Ly 150
.. " 2. Bloodwood R - 187 -T2
. :.3« Gilmore No. 2. - Sl T 6l Vo350 .
-+ 4o Gllmore Noe 1 = T © 4451 - 150
> 5e *Dover Caetle 2.75 100-150
' : 602 IMb ) ) L | . 1099 i S 200-350
© . Te 'Youeand=Me * L T 194 . . 150-200
o 8o ldgzie” ¢ - o 0.97 * R
9. Great Southerm . i = .0.80 . . "150

. .10, Tona, St 0.51 |
- It is pointed out that some cassiterite is available for reoovery at sizes
" coarser than that at whioh liberation is sensibly complete. ‘ '

'I‘he ores may be olaseiﬁ.ed into four grades - - . i

--“.'A.."No.'_l P Rainbow ore at 18% Sn is a very high grade ore; -
" Fo. 2 %0 4 Bloodwood and Gilmore ores are high~grade ores, 8.54 to 4.51% sm

No. 5 to 7 Dover Castle, Lamb, and You-and.-ue are medium-grade oree, '
2.75 to 1.94% Sny and

" Noe 8 to 10 Ligzie, Great Southem, and Iona Ores are low-grade ores,
oontaining lesq than 1% Sn. o

3. SUMMARISED NOTES ON ORES 4D TEST RESULTS: o

" Full details of the mineraloy of the ores and the test work carried out
: have been given in Progress Reports Nos. 1, 2, 3, and 4, and theee are summrieed
.- briefly for the purpose of this’ ﬁnal report. :

ff "3.1° Rainboy Ore

" i The main heavy mineral present is oassiterite, with m:l.nor a.mounte of
. pyrite, pyrrhotite, sphalerite a.nd galena. _ : !

ore was fed to the jig; the Jig tailings orushed to =22 mesh for tabling. The

: In the test work, the reoovery of tin was carried out in stages. ~10 mes?
table tailings were re-ground for the production of an acoeptable tailing.

.- The jig recovered 58. 6% of the tin ina oonoentrate assaying 2% Sn.
‘ 'l'he total reoavery of tm was 95 3% in a oonoentrete assmng 58.9% Sn.

. B A- - .. N e n\
0 . . . LN
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" In the re-grind table tailing, 89% of the loss of 8n ooourred in the =350
mesh fraction. The total tailings aseayed 1. 24% Sn.

3.2 Bloodwood Ore

. " - ~ The major heavy mmerals present, roughly in order of their abundance,
are - oassiterite, pyrrhotite, Bcheelite, - sphalertie, pyrite, galena and chalco-

-pyxrite. !

- ' Two tests were made on'the- ore. In No. 1 test, the ore was ground to
. =52 mesh before tabling and, in.No. 2 test, the ore was tabled at =25 mesh and the
»  coarse tailings re~-ground. The : sulphides present in the concentrate were removed
by flotation, with a loss of 1%'of the Sn in the flotation product.

ot s In test No. 1, 70.8% of the Sn was recovered in a oonoentrate assaying
510 Sn. ) . . K .

S % In test No. 2, T1.5% of the Sn was recovered in a oonoentrate assaying
0 534 on. N o

. 3.3 Gilmore Ore No. 2

¥
o

' The main heavy minerals ptreeent are pyrite, pyrrhotite, arsenopyrite,
" 'ohaloopyrite and sphalerite. Sbme ocassiterite grains are intimately mixed with
. 1ight gangue minerals. ' ' .
O - . . -
. . The concentration tost‘ on this ore was carried out by jigging at -10 mesh,
- stage orushing to -22 mesh, and'tabling the sized produots. The table tailing was
_re—grotmd and tabled for an aooeptable tailing.

f:\'\ -« The jig reoovered 24. 1% of the total tin in a oconcentrate assaying 54. 6%
;" Sn and the tables recovered 45.4% of the total tin, making a total recovery of
x 75.6% :ln a concentrate assaying 51.7% Sn. -

The ooaree table oonoem:rates were up-graded by gri.nding and re—ta‘bling
o Y

L Little oonoentrate vas. 3 .recovered from the -350 mesh ore b-’l' tabling.

= ;3.4 Gi;more Ore No. 1 _— '

/7

" This ore was similar ‘bo ore No. 2, but contained a greater proportion of
‘ fine mgteriale The heavy m:merhle present were similar to ore No. 2, tut the sizing
L for 1i'berat1on was coarser. ,

- No concentration testiwas made in it.
- l

A

3 5 Dover Castle Ore

- The heavy minerals pre.eent are sulphidee, including pyrrhotite, pyrite, -
: ‘and ohaloopyrite, with minor galena and sphalerite.

A oomentration teet was made 'by tabling ore orushed to -20 mesh.

= . The table tailinge were re-ground and tableds The concentrate was re-
ground and floated to remove. sulphides and re-tabled to produce a tin concentrate.

l The concentrate oontained 77 9% of the tin at an assay of 43-44% Sn.

4. Tne sulphides assayed'5. 238, Sn and contained 7.1% of the total tin.
R
e N The tailings averaged 0.47% Sn. ‘
A B The" conoentrate was up-g:'aded: to 58.4%, with the produotion of a middling
» assay‘-lng 25.6p O A

- ) oo o ' ]:l .‘

s
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k : Sn.‘ Ty

'_'3.10 fona Ore C

) thie ore.

"',,'4. CONCLUSIONS s

- as oasbiterite, results in "sliming" and the 1ose of tin.

o

-3

.

30 6 Lamb Ore

- The main heavy minerals present are haematite and oassiterite, with small
amounts of pyrrhotite and chalcopyrite.

The ore -22 mesh was tabled in stages. The concentrate was re-ground and

re-tabled. The table tailings were re-ground and rTe~tabled.

The recovery of tin was 74% in a comventrate. 48. 2% Sn. .

3.7 You-and-Me Ore -
The major heavy mi.nerals present are cassiterite, titan-haematite, ilmenit

' yrite, and pyrrhotite, with minor sphalerite arsenopyrite and chalcopyrite.

_ The ore was tested in a similar manner to the Lamb Ore.
The concentrate assaying 44. 4‘}3 Sn contained 73.8% of the total tin.

I

3.8 Lizzie Ore ' o g
" The heavy minerals preeent are haematite and goethite, with some psilomel-

I The sink-float tests showed large quantlties of heavy minerals of sp. gr.

SR
Eh:ploratory work only 'was oar:ried out on thie ore and this showed that
the repoveries would be poor. . . ,

It would appear that @ome method other than tabling alone is required for

3 9 Great Southern Ore
‘The main heavy mineraae 'present are earthw haematite and goethite.
i
|, The ore, ground %o =52 mesh, was tabled. The concentrates were subjected
“to memetio oomontration and gome magnetio material removed. .

o In the test, 49% of the Sn was recovered in a concentrate assaying 44.3%

fl : : . '
|

6\ ' I
: The sink portion of the sink=float tests contained a high proportion o of |
 heavy gangue minerals and, while identification was diffioult, . they contained n

- oxides, manganese minerals and minor sulphides. _
s ' -

\
L e’ PNy

r Every ore presents its own problems, and this is certainly true with
respeot to the tin-bearing ores disocussed in this and previous reports. Neverthe-
1ese, the main problem to be faced in!the treatment of these and similar ores is
"that of the feasibility of their treatment in central, custom mills whose design
“must take advantage of similarities in the treatment problems while allowing as

far as; xpossible for their differmoes.\
' i

In most cases, reaeonable recoveries could be obtained at grades which

~were rather low.or "marginal" compared with those generally considered to be

aooeptb’ble. In some cases, grades were extremely low due to concentrate dilution
" by heayy gangue mineralsj these problems have not been solved in the ourrent test

work, and would require intend:we study

|1 - Dilution of oonoentra%es by eulphide minerals can be overcome by flota-
tion with 1little loss of oaseiterite. n
2

i Obviously, the main difflculty 11ee in avoiding the over-grinding of

ores - a praotice which appears to be common (in the interests of the production
cof highez\-grade oomentratee), but vwhioh invariably, with a friable mineral such

l.-'
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If any general principle may be laid down, it is that the comminmution

units used should be such that unnocessary sliming is avoided,; and that, in general,

comminution should be carried out in stages with associated sizing devices, so that
the feed to any gravity concentration step comes as short a size range as possible.
Primary grinding should be by rod milling. The sizing device should be a soreen
where this is economically feasible, and a oyolono for finer size ranges. Conoen-
tration processes should take place upon feed as coarse as possible,. even to the

 extent of inoluding machines such as jigs within grinding-sizing circuits.

' Shaking tables appear to be the most suitable concentrating machines for
intermediate size ranges and, generally, table concentrates should be re-tabled

' for cleaning, with the cleaner tailings being returned to the rougher table or to

R

Ry

ro~grinding. The middlings from rougher tabling of the coarsest size range should Y
be re-ground before re-treatment, probably by returning to the primary grinding )
mill. Generally, the grade of the tailings from the coarsest table also warrants
their re-grinding and re~treatment. Coarse concentrates (for example, those from
a jig in theo grinding circuit and from the coarse table) may themselves require ,
light re-grinding and re~tabling to improve their grade, but this probably will ‘
result in a higher recovery than that obtained if the whole ore is ground sufflo- , .
fently to produce higher grade conoentra'bes immediately. , s

Bk
5 Although no tests were’ carrled out in verification because of the lack of

Buitable equipment, there is little doubt that the finest fractions ‘of the orsé..

t ‘flould réspond best to counter-current oycloning and the trsatment of the underflow

on vanners. Fine material lost"from the vannsrs would be irrecoverable from a
praotical standpoint. 3 5” .

ot

All of the above obsert#tations mst be con51dered in the light of the size
at whichi liberation of the cassiiterite is achieved. Soms of the ores tested as
Ppart of this project displayed patisfactory liberation only at sizes too fine to
justify mhe inclusion of any machine which might recover a coarse concentrate.

o h
"The separatlon of sulphide minerals from gravity concentrates appears to
e possible by blotation (recovering a:sulphide concentrate), but the occurrence
of heavy non-sulphide gangue mimprals in other ores presents a very difficult pro-
lem. The controlled roasting »f iron-oxides to render them suitable for magnetio
meparation would be the obviousiapproach where the heavy gangue minerals predominate

~ [

*rfin thisiform, but the volume of’work carried out through the period of the contract
'x'preoluded the opportunity to’ investlgate this aspect. ' :

.

il 7

h As yet, there is no fﬂotatlon»reagent combination gvailable which may bYe

t“iused fon the highly selective flotatiom of cassiterite. Although good recovery can
- 1he achigved, many other minerals respond to the reagents in the same way as does

:-poassiterite, and low-grade concentrates result.

2 N b I

' The possibility of theivolatilisation of tin from low-grade. concentrates ;.
tis perhaps the other most promising line of investigation to be followed as a '
isequel to the above reports. i . 0 _

. The main objeots of this present project was the elucidation of the treat-
1ment problems presented by certain ores from North Quéensland and, in particular,

" the manher in which available or standard equipment may best be employed to maxiinum

Ty
. itto produce a concentrate of a dertain grade. It is :xiomatic that grade and recov-

~moffeot in the recovery of tin. nMuch iniformation about these specific ores is now

‘availablle as a result of the tg¢st worky and the Department of Mining and Metallurg-
idocal Engineering is now in a pdszt1on to offer detailed advice upon their treat-

Jmento N
M i

. . i
The over-riding pressure upon 'a tin producer in the field is the necessity .

rery arehinversely related, andithat if; lower-grade concentrates were saleable, .

jwecovexries of tin in ore treatmént could be improved. It is possible that research
- 1dnto thd recovery of tin from lower-grade concentrates by existing methods, or

modifications thereof, may prove to be as fruitful a field of research, from the

. overall viewpoint of the efficient usehof materlal resouroes, as that of ore con-

znenxraﬁion. ‘ ki W . Y : .

" .
- I’ 4

5. 'Acxnovmmncmms. T i
' L l’\:

i o The authors wish to thank thensponsore of thls research prodeot for making .

I'it findhoially possible. In tMeir view, it has proved stimlating and has provided
i1a. greati fund of basio information fronnwhloh speoif1o advantages w111 certainly

iensup. L n

,';. . g ;o ’ A R _
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S " UNIVERSITY OF QUEENSLAND'
IEPARTHTNT OF MINING AMD METALLURGICAL ENGINE EERTNG
. HINERAL INDUSTRIES RESEARCH AND TESTING SERVICES
. MBTALLURGICAL RESPARCH INTO TIN ORE TREATMENT, NORTH QUEENSLAND

CONTRACT €.506697 + FILE NO. VF. 29%/5/11

1, INTRODUCTION:.

After discussions inearly 1964 between the Bureau of Mineral Resource,
the Queensland Department of ines and the Department of Mining and Metallurgical
Engineering of the University of Queenoland, an investigation has been initiated
into the treatment problems and promise of several tin-bearing ores from Northern
“Queensland. This is covered by a Contract (C.506697) between the Bureau of Mineral
Resources and the Mineral Industries Research and Testing Services of the Depariy-

~ ment of Mining and Metallurgical Engineering.

: At the present time, ores are treated in the several "batteries" in the
area, but no general survey of ore types, or of the anticipated response of the
various ores to different methods of treatment, has been made. Further, because of
‘shortage of capital. and/or skilled labour, the operating batteries and treatment
plants apply few accurate control or analytical techniques; control sizing and
 assaying are not carried out on a regular basis. Consequently, little is known
about the extent or location in the various flowsheets of the losses of tin incurr-
ed during treatment, and the degree of comminution required to give good liberation
of each ore has not been investigated microscopically. Indeed, it is generally
accepted that, if there is any error in the degree of comminution imposed upon the
parcels of ore, it is usually one of over— rather than under-comminution, and that

losses of tin are an inescapable consequence.

: It was generally agreed, = thercfore, that samples of several ores should
be investigated in order to ascertain (a) their mineralogical composition and assoc~
iation (particularly with reference to the liberation required to give clean con-
‘centrates and good recoverles), and (b) their response to various types of treat-

ment. ) : . : o iy

-2 SURVEY OF AVAILABLE DATA:

Initially, e detailed survey of data relating to parcels of ore treated
'.and of the concentrates recovered therefrom was made, and the most important of

. these ores, from the point of view of tonnage and grade, were placed upon a “"short
Other ores, of which there appeared to be no ‘record of recent m;nlng or

‘shipment, were also considered.

' Subsequently, Mr. R.O. Archbold -of this Department visited the area and
inspected all of the operating plants and many of the mines in the area. As 2 re-
sult of his discussions with operating personnel in the district, it was arranged
that samples of the followzng ores should be shipped immediataly to tae Department

for test workz-:_
R 1, Gilmore
" 2. Bloodwood
3. Great Southern

4. Lizzie

5« Lamb’

6.  You and Me
T. Rainbow

‘ There was considerable delay between crrangingfor the shipment of these
samples and their receipt in Brisbane, but, at the time of writing this report,

the last of the seven samples had just been received.,

3. TEST WORK —. GENERAL:

oo Since all of the ores listed above are at present either treated in a
gravity separation plant, or most likeiy to bte .treated in such a plant, it was .
decided that each ore should, in the first instance, be subjected to metallurgical

~analysis, size-reduction, sizing, mineralogical analysis, and standard small-sciie

. gravity cpncentration treatment, partlcularly in order.to ascertain liberation of

" the valuable mineral(s) at varzous sxzes and the grades of concentrate whica could

1% be anticipated therefrom.

[Pus—
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‘ : A portion of each sample!has been, or will be, subjected to a virtually
\ standard system of orushing, sampling, sizing, concentration, and mineralogical and
metallurgical analysia. The systom is shown in Figure 1.

FIGURE 1 - PHELIMINARY ORE TREATMENT FLOWSHEET
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Tach size fraction prodused in the size analysis will be assaycd for
%in, and eelootod size fractions will bo subjeotod to standaxrd sink-fleat or

superpanning tests, products of which will be examined microscopioally and
analysed. _

v Examination of the results of this system of investigation should give
specific information regarding the extent of selective comminution of the tin-
bearing minerals, the size at which suitable liberation can be achieved, and the

“types of other minerals and middlings particles which might be expected to dilute

tho tin concentrate produced. This basic information will provide pointers to
caaidble larber scale tests,us1nb standard (laboratory-scale) concentrating

—achines

-+ n=SULTS OF TEST WORK:

Bach head sample obtained from the "preparation" flowsheet was analysed
for tin, and other as says will be performed in the near future. The results of
the head assays are shown in Table 1.

C The Gilmore ore sampley ss received, was found to contain about 40% -
2", In this case only, the sample was screened on %” and the two fractions .

treated separately.

TABLE 1 - HEAD ASSAYS |
| 1, #'sn %m . %810,

e EER
© 1. Cilmore +3" . 3.42
- -2 . 6,22
2. Bloodwood . 8.54 . 2.2 ° 19,9
'3,  Great Southern = . ' 0.80 o . »
. 4. Lizzie ' L : 0;97 B o .
| 54 Lamb IR R )
6, You-and-Me | 1,94

7+ Rainbow - = g Not yet assayed.

4.1. 3BLOOTWOOD ORE , !

.
AN

4,1.1. Physical and Chemical Testing

The results of the standard screen-and-assay analysis are shown in
"Table 2. . : "

TABIE 2 - SCR.EEN:-&\ND—ASSAY ANALYSIS - BLOOIMOOD ORE

‘Size (mesh)  $wWt - g8 . saDdistn. %

+36 7 T 2 40 25,80
36/52 - - 11.3 10,180 - 12.6
. 52/72 8.9 12,80 - . 12.6
100/150 8.3 S 12091 -+ 11.5
150/200 6.7 - 11.09 8.2
) 200/350 7.7 9.95 - - 8.5
. =350 . 25:6 34 9.8
| 100.0 { 9.02 (calo.) 100.0

- The size fractions +36, 52/72, 100/150 and 200/350 mesh were subgected to
 gink-float testing in tetra-bromo-sthans (THER), ep. gr. 2,90, and the predusts
assayed. Samples of selected "gink" products were also mounted, polished, and

examined minersgraphically.  '.i - 3
’ . P

1
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. The results of the sink~float tesis are shown in Table 3.

- TABLE 3 — SINK-FLOAT TESTS ON SIZE FRACTIONS — BLOODVOOD ORE

T Sink o Float:
Size Fraction % Wt Sn % . @i, Sn 4
. .+ 36 mesh - 60 © - 15.46 . 40 0.31
h . 52/72 : 58 21.92 42 0.21 .
100/150 . - - 56 22.32 44 0.15

200/350 - 54 18.42 46

ri

_4.102; Mineragrapny

- The three coarsest samples reported in Table 3 above were mounted and

'polished, and examined mineragraphically. It is considered that examination
of such samples is generally more fruitful than examination of lumps from the
original sample, since (a) most of the light, barren gangue has been elinin-
ated, (b) any one mounted sample has a very much higher probab111ty of con~
taining grains of all of the minerals of high specific gravity in the ore than
even a suite of lump samplestland (c) such samples are useful in examining the

degree of liberation.

Quantitative grain r~'v%ing has not yet been carried out, but the
association of minerals is not very complex. The major heavy minerzls pres-
ent, roughly in order of their abundance, are — cassiterite, pyrrhotite,
scheelite, sphalerite (with ex~solution galena and chalcopyrite), pyrite
(showing minor marcasite :nclu51ons), galena and chalcopyrite. There appears
to be little predominant asso¢iatior - of one mineral with another, but liber-
ation -of all species is sensibly complete at sizes finer than T2 mesh, (ex~
copting, of course, the fine ex—solutlon galena and chalcopyrite in the

sphalerite). .
!‘; o
. Assays for tungsisn, iron and sulrkur, as well as for tin, will be
carrled out on gravity conuentrates produced in future testing.
- [
. .451 3. Inferences H
t 1 z e
. Tt appears that a high degree: of liveration can be achieved at a
relathvely coarse grind and that the ‘tabling of two or three classified
products should produce concentratesiwith good recoveries of the tin, pro-
viding that overgrinding is gVoided by careful closed-circuit sizing. The
elimination of the sulphides 'in the éoncentrate should be possible in a

51mp1e flotation circuit. i :
) I
. As the ore is of such high grade, it is considered that liberated
tin should be recovered as early as possible, perhaps by the use of a “unit"
jig 1n the grinding circuit. @ o . v
; {
x Future test work will follow these lines. -
i e

4,2. YOU-AND-ME ORE q
] 1

4.2 1l Pg151ca1 and Chemlcal Testlng

fi
i The results of the standard soreen—andpassay analysis are shown in

Table 40 !

o TABLE 4 - SCREEN-AND—AS SAY ANALYSIS - YOU-AND-ME ORE
| ﬁ Size gmesgl j; % w ..’ ?: Sn % | Sn Distn.'ﬁ .
S+ 36 L 407 . 1.4 B 31.9
36/52 b l4e3 0 1.92 14.9
.52/72 9.6 o 1.9 7.8
72/100 7.7 [ - 2.26 9.4 ,
100/150 S 5.8 .| . .2.26 7.2
150/200 S, g} e 2,69 " 6.4
-200/350 - 5.1 . 2.69 7.5
=30 125 $2.19 - 4.
Y ‘ . . 100.0 1.84 (cale.)  100.0
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1A Selected fractions wero aubjeoted'to sink-float tosts, and tho

X products assayed. The results are shown in Table 5.

* ! R TABLE 5 —~ SINK-FLOAT TESTS ON SIZE FRACTIONS - YOU-AND-ME ORA

| » S FRACTION  OVERALL |

l Size Fraction Product % wte . Sn % Sn Distn, % Sn Distn. ﬁ

a . +#3mesh  Sink . '17.5  5.68 9.0 22,
» Float 82.5 0.54 31.0 .

52/72 © Sink - 18.0.  T.42 89.6
- Float 82.0 0019 1004

100/150 Sink 21.0  10.25 95.1
. Float - 79.0 0.14 4.9

-
OO WV

.
U

200/350 Sink ;27.8 9.3 96.2
Float  ° 72. N TR

n

(e

NN o

4.2.2.  Mineragravhy S

|

S The major heavy minerals; present are cassiterite, t1tanhaemat1te,

\ ’ ilmenite, -pyrite, pyrrhotite; w&th minoyr sphalerite, arsenopyrite and
chalcopyrite. The cassiterite occurs mainly associated with light gangue

\ minerals, and the titanhaematite and ilmenite are usually closely associated

\ and/or‘intergrown. Liberation of the cassiterite is not good until a size

of about 150 to 200 mesh is reachéd.

4.,2.3., Inferences

(4

§ Careful and fairly fine grinding will be necessary in order to .
' achieve good liberation without the production of excessive amounts of fine
tin, the recovery of which would be difficult. GCravity concentrates will
.contain fairly high proportions of ironm and iron-titanium minerals, whlch

"will be dlfflcult to separate.:

l433.1. Phys1cal and Chem1ca1 Tests

2 .
The results of the stan&ard scﬁeen-andsassay analysia are

-

Vo

; 4.3. LAMB,ORE S
\

!

» Table 6._ S ‘ . ‘ ‘ {
; o "‘{ . TABIE 6 - SCREIIN—LAND—ASSAY ANALYSIS - LAMB ORE
l o :i_ f:ﬂ:i Size (mcsh) % Wt.  Sn % =}.; V< Sn Distn..
436 29.5 2.31 31.6
36/52 - 15.1 2205 . . 1444
ce 52/72 105 .. T.84 - 9.1
B 72/100  8J4 - 2.08 8.2
Vo 100/150 70 2436 T.7.
R 150/200 541 2.29 5e4
L c 200/350 6.4 2.51 7.5
Al -350 . 1749 1.94 o 6.1
' o 10040 2,05 (cale.) ©  100.0°
H . —

. 'Selected fractions weréxsubaec%ed to sink-float tests, and the pro-
: ducts assayed. The resulta aré shown’in Thble 7. . o
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TABLE 7 - STK-FLOAT TESTS ON SIZE FRACTIONS -~ LAMB ORE

o | _FRACTION . OVERALL
- Size Fraction Prodﬁct % Wt, . Sn% . Sn Distn. % .  Sn Distn. %
" 4 36 mesh Sink  ©  13.3 - 16.26 °  93.6 29.6
N - Float 86.7 - 0.17 - 604 ,.,200

52/72 Sink 12,5 - 15.5  93.7 8.5

3 . Float . 81.5 - 0.15 6.3 0.6
1100/150 Sink 20.9 10.61 94.3 7.3
200/350 - ‘Sink® 26,7 9.33 ‘ 99. 3.4

_ 0,1

Float 73,3 0,03 0.9

 4.3.2. Mineragraphy

)

: Mineragraphic examanat;on of the products in Table 7 has not yet been
completed. i .

4.3.3. Inferences

i ‘ :

Wlthout complete mineragraphic 1nformat10n, prediction of the nature -
and results of future tests is difficult. However, the results of Table 7
indicate that good liberation might be expected at a relatively coarse size,
but that dilution of the concentrate by other heavy minerals may be a diffi-
cult problem.

-3 )

5. FUTURE AORKS

Investigations similar to<those reported in Section 4 are being carried
out on the remainder of the ore samples. More sophisticated methods of treatnent
will be chosen and carried out after examination of these results., Part.of the
Quarjer under review was spent in awaiting the artrival of ore samples and in their
initial preparation and storage. It is anticzpated that future work will yield
many more, ahd a much wider range of, results. '
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APPENDIX

. " .. PLANT RECOVERIES'

' 'From:tonnages'of ore troated, weighté'and grades of concentrates

produced, and assuming that the head assays of the ores treated were identical

with those reported in Table 1, (Section 4), the plant recoveries may be calcu-~
lated.. The results, calculated frd¢ information'receivaé,‘are as follows:~- '

Head

+ Tons Assay

Ore . Trcated Sn %
‘Lamb - 65 - 1.99

Great Southern 93.85 - 0.80

Assa - Calc.

Sn % Recovery %

67.7 8.2 ok
61.3 6.7

The accuracy of these figures isrnot wouched for, and the assumption

thet the head assays used did, in fact, apply to the parcels in question, may
not be fully warranted. .The recovery values calculated are, therefore, presented

only as indications of the performance of the treatment batteries. -
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2.2 You-and-Mg Org -

2.2.1 The consolidated results of all small-soale oonoontration tosts are‘
shown in Table 2.

Table 2
You-and-Me Ore

Screen, Assay, Slnk-Fioat, Suporpanner Analyses

D " Sink Float ‘ . .
,M”h Wk | Sn% | produot| Wh.d| Sn.d ‘“g;;““ m?;ﬁg‘{té:;’ snf
+36 | 40.7 | 1.44 Sink 17.5 | 5.68 69.0 22.14 3.9
‘ Float [82.5 | 0.54 | 31.0 9.8
=36 +52 | 14.3 | 1.92 ' _ : 14 9
=52 +72 9.6 | 1.49 Sink 18,0 T1.42 89.6 - T.0 - © 7.8
' v " | Float [82.0 | 0.19 10.4 0.8
=72+100 | 7.7 | 2.26 ' . ‘ 9.4
-100+150 | ‘5.8 | 2.26 | sink 210 [10.25 | 95.1 .|’ 6.8 7.2
b Float [79.0 | 0.14 4.9 0.4
¥ , " Superpanner|analysis ‘ :
-350 12.5 2.19 cons 8. 1 25.2 ' 7902 . 11.8 14.9
- Tajids 91.9 0.59 20.8 - 341
' , 2.6 calo. 100.0
) 1084 oalo. " . '
~ ’ 1.94 assay ~

M

|
’ ’

1o

2.3 Lemb Ore =  ~ —%_

2.3. 5 The consolidated resﬁats of qpall-scale ooncontration tests are shown
in T&ble 30 . . , .

f oo . l&able'}h
o il N
s ' " Lamb Ore

~

Screen, Aseayngink Ffoat, Superpanner hnalyses

. Y ! !

Mesh | Wt.% | Sng . Sink Hoat distrib. .| Distribution Sn¥
. : Proguct| W% |sn.% g g i Totz1 Ore
+36 129.5 |2.31 | sink | 13.3 [16.26 | 93.6 | 29.6 || 31.6

Float | 86.7 | 0.17 | 6.4 || 2.0 °
=36 452 115.1 | 2.05 “ o ‘| 1444
-52 472 110.6 | 1.84 | sink 12.5 {15.5 | 93.7 “| 8.5 “| 9.1
Float 87.5 | 0.15 | 6.3 0.6
-724100 | 8.4 | 2.08 8.2
~1004150| 7.0 2.36 | sink 20.9'[10.61 | 94.3 .| 7.3 .| 1.7
Float 79.1 | 0.18 5T 0.4

-15051200 5.1 | 2.29 | 5.4

-2004350| 6.4 [ 2.51 | sink | 26.7 | 9.33 | 99.1 - 7.4 7.5

o , Float | 73.3 | 0.03 | 0.9 0.1
~ Super]anner analysis S ‘

=350 {17.9 | 1.94 | coms. g 33.3 | T4 | 1145 16.1
; . Tails | 9 0.5 |28.6 | 4.6 .

. . . 1.69 : S 100.0
o ’ 2005 03100;)_"‘ !“ ' ‘
. ' 1.99 assay . ’

.
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- UNIVERSITY OF QUEENSLAND

DEPARTMENT OF MINING AND METALLURGICAL ENGINEERING

MINﬁRAL INDUSTRIES RESEARCH AND TESTING SERVICE

METALLURGICAL RESEARCH INTO TIN ORE TREATMBNT, NORTH QUEENSLAND

CONTRACT c.506697: FILE NO. V.F. 295/5/11
SECOND QUARTERLY REPORT (PERIOD ENDING JANUARY, 1965)

1. INTRODUCTION:

The first quarterly report under the terms of the above contract
desoribed the work leading to the selection of ore samples to be treated,
~ their preparation for test wprk, a discussion of the types of tests it was

oonsidered to be justified, ‘and prosented the results of small scale sizing,

assaying, gravity concentration and mineragraphic tests upon the Bloodwood,
You-and-Me and Lamb ores. Since the submission of this roport, the finest
size fraction (minus 350 meeh) of each of these ores has been subjected to
gravity concentration tests. The present report therefore presents the
results both of these tests and of the tests carried out on the coarser
fractions, the whole being "oonsolidated" into tables, from which metallurgical

balances have been drawn up.

Similar complete tests have now been carried out on the following
oress o P 3 -
' Great Southern :
Lizzie
Rainbow
Gilmore No.1 sample (two seotions)
Gilmore No.2 sample
N F :
o The products of the teete on theee ores have also been subjected to
mineragraphic examination. K ! .

.

r 1~-.

3| All results from the dbovementloned teete are reported below.
f] )

- 2+ RESULTS OF TEST WORK: ‘
1 1 N
2.1 Bloodwood Ore -~ " i

Tho oonsolidated fesulte of all small-scale concentration tests are
shown in Table 1. 3 ,
AR ‘Pable 1°
’ Bloodwood Ore

Screen, Assgx, Sigk-Float, Suggrganner Analzsee

% g | Sink Float %
Mosh, wt. Sn . dietrib. Distribution Sn
i P;;oduct Wto% | Snd Snd Potal Orer
436 [24.7 | 9.40 |' Sink |60 |15.46 | 98.7° | 25.4 25.8
N Float |40 0.31 1.3 . 0.4
«36+52 11.3 | 10.18 ] : ‘ , 12.6
-52+12 8,9 | 12.80 Sink 58 21.92 | 99.5 12.5 12.6
Float 42 0.21 5 . ol
-72+p00 7.8 | 12.67 e : 11.0
-100+150 | 8.3 | 12.51 Sink 56 22.32 | 99.5 1144 115
ﬁloat 44 0.15 5 o1
-2 v 350 707 . 9095 Slnk 54 18.42 9905 ' 8.4 8.5
’ F].oat 46 001 05 .1 *
Superpanner analysis .
=350 25.6 3.44 Cons | 8.7 (41.55] 69.4 6.8 9.8
- Fails 94.3 1,74 | 30.6 . 3.0
; . ll f‘ 5.2 calc. 100,0
o 9002 walo . . ! '
8.54 | |Assay |

1 ]
&l C
i , ,
ul {-.
- ¢ e e




2.2 Ygg—and—Me Ore =

" 242.1 The consolida.ted results of a11 small-scale concentrat:mn tests a.re‘
shown in Table 2.

Table 2
You—and-Me Ore -

Screen, Assaj, Slnk-l-"loat s Suporpanner Analyses
i kbsh W% | Snd  Sink Float 4 b | Distribution Snd
i . Product| W&.% Sn.% “snd | -Total Ore
N Float |82.5 | 0.54 | 31.0 9.8
=36 +52 | 14.3 | 1.92 - , : - 14.9
=52 +72 | 9.6 | 1.49 | Sink 18.0 | 7.42 | 89.6 | 70 -] 7.8
b " | Float [82.0 | 0.19 | 10.4 . | 0.8 -
=72+4100 | 7.7 | 2.26 L . ] . 9.4
—100+150| 5.8 | 2.26 | sink [21:0 [10.25 | 95.1 . |' 6.8 | 7.2
Float | T79.0 { 0.14 4.9 - 0.4 v
=1504200| 4.3 | 2.69 ‘ , | . 6.4
! D . . Float 72Q2 0014 3.8 , 003 »
_ " Superpanner|analysis P R
7o 1=350 [ 1245 | 2.19 | cons 8.1 {25.2 | T79.2 S 11.8 14.9
P R Tails | 91.9 | 0.59 20.8 - 3.1
| , 1| 2.6 calc. 1 100.0
1484 calc. _ S
- . 1,94 assay ~
243 Lamb Ore - T el

© 2430 !i The consohdated msﬁts of spxall-scale concentration tests are shown
2o in '.l‘a'ble 3o : SN . , :

. | * Lemb Ofe

. Screen, A,ssa.y,, Sink F’ioat, Superpanner Analyses 1

v | Mesh | Wt.% | sSn% £ Sink f‘loa‘t distrib. | D:.str:.'butlon Sn!
e oo B S Prg?uct w?‘. % Sn.% | sn% o o] Tota.l Ore #
L - ‘Float - -8'61.7? 017 . § - .4_: 26400 '
L =36 52 115.1 | 2405 - T o N o 14.4
el . fFldht | 875 1.0.15 .3::.>y - 0,6
' -fbo*150 7.0 | 2.36 s;gg 20.9 |10.61 94.3»» 7.3 0 TeT
_ | Float | 79.1 | 0418 | 5.7 | 0.4 -
-150+2OO S5¢1 - | 2.29 - ; : b 544
-200+350 64 | 2451 Sini: 26.7. 9433 | 99.1 - 1.4 T.5
» o v Float 7@.3. - 0.03 0.9 0.1
e ‘ Superpaniier analysis S _
"350" - 17.9 1.94 cons. 2.6 33 03 71 04 : . 11 05 : 1601
. - | Tails 96 0.5 28.6 | 4.6 !
T L Ao [ 169 | | | 100.0
ot | 2405 cale. ¥ koo o ;
“ : 1.99 assay _ ,1 ‘
_ P N *
. 5 5 3
4 RATTEP
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2 03 o2 Mineragrag!5¥ -

3.

small amounts of sulphides, mainly pyrrhotite and chalcopryite.
cassiterite is presont at +72 mgsh, but it is mainly in the form of simple

binary particles associated wi

require little extra size reduction.

8iliceous gangue, liberation of which would
At +150 mesh, the liberation of the

The main heavy minerals present are haematite and cassitorite, with
Some fraoe

haamat1te appears to be improved rather more than that of the cassiterite,
but, in the =200 +350 mash fraction, all heavy minerals are predominantly free.
However, the presence of large quantities of haematite presents diffioult

problems in the production of a high grade tin concentrate.

2.4 Groat Southern Ore -

2,441

t
Y

Table 4

Groat Southern Ore

Screen, Assay, Sink-Float, Superpanner lnalyses

The consolidated roesults of small~scale oonoentration testa are shown
in Table 4.

. Sink Float . i
Mesh | We.$ | Snd Proqpot Wt.%| Sn.% di;;‘l;‘b' Distribution Sn%
436 | 23.9 |o0.80| sisk [21.6 | 3.01- | 81.5 20.3 2449
< Fléat | 78.4 | 0.19 | 18.5 4.6,
=36352 | 17.6 0,70 : 1641
Float 78.2 0022 1906 303
-72+100 1003 0072 . 906
-100+15° 809 0081 Silhk 23.6 '3033 9703 9.15 904
= F'loa.t 76.4 | 0,03 2.7 25
~150+200 5.2 0.87 - A 5.7
=-200+350 55 1.16 Slﬁk 25.7 4.33 96.2 8.0 8.3
Flgat 1 74.3 ' 0.06 3.8 0.3
Superpanner analysis :
"350 13.9 0.52 ooﬂb . .‘11 51 o9 71 5 r 6.6 903
- 4 : Taﬂs 98 .Q 0 023 28.5 . 2. 7
' - . 'i" 008 calo )
0.77 ' calgs ‘, L
g 0.80 8.88&% i .
o ] = 4 '
q ) & 6
2.4.2 Mineragraphy - o “
“ :

4

(somotimes intimately)

of thé cassiterite is not godd

The main minerals present

Howeveér, any gravity concentrate will inevitably be low

high ‘proportion of heavy gangue minerals.

&ro earthy hacmatite and goothite, and
relatively small amounts of dassiterite; both of those gréups are assooiatsd
with light silicsous gangue minerals, and liberatien
untilfa size of about 150 hesh is reached.
ade because of the
Separation will have to take the

form -pf selective roasting to' producd an artifioial magneﬁlte for magnetic

separation, or a flotation operationj or a chemical procoss.

However, a

oonsiderable ratio of concenfiration 6an be realised with relatively good

recovery, and a pre-treatmentlof thoore by gravity methdas prior to one of
’ thosq,auggested above would prdbdbly be Jjustified.

2.5 Lizzie Ore -

|

2.5.1 The consolidated resu;ts of small-scale ooncentration tests are shown
in 'I‘able 50 ‘ .
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Sink Float . . .
Mesh Wt.% | Sn% Product, Wh.% (Sn% digﬁf;b. Dlsgzt:gtg:: Sn%
, +36 19.65 | 0.96 | Sink 54.2 | 1.62 |91.9 16.5 17.9
F Float | 45.8 | 0.17 .| 8.1 .14 |
—36+52 17002 0090 ' 1405
’ -52+72 15.14 1007 Sink 55.4 1.82 94.5 41406 15.4
Float 44.6 0013 505 008
-72+1OO 10.66 0098 909
-100+150 9. 39 0.95 | Sink 51.6 | 1.75 | 94.9 8.1 8.5
. Float | 48.4 { 0.10 51 0.4
-1504200 5445 | 1.28 : . © 6.6
-200+350 6.41 | 1.48 | Sin¥ 48.5 1 2.92 | 95.4 8.6 9.0
_ Float 51.5| 0.13 4.6 . 044
Suyperpanner| analysis .
-350 16,28 | 1.18 cons. 1.2 | 56.0 76.5 . 13.9 18.2
. Tailb 9808 0.21 2305 i 4.3
i - | 0.88 calc. .
, 1.05 calo. { o ' . .
| 0.97 Tssay

4.

Table 5

Lizzie Ore

Soreen, Assay, Sink-Float, Suporpanner Analyses

Y o : 7

"2.5.2 ‘Mineragraphy - % b

l

-concentrate oan be anticipatediby gravity mothods.

| 2 The main hoeavy mlnerals present are hacmatite and goethite, with

'some psilomelane, and minor amdunts of cassiterite. Liberation of the

cassiterito is good at about 72 mesh and virtually complete at 150 mesh,

-but, exbept by very careful gravity ooncontration on the superpanner, only

low grade concentrates can be froduced. The results of testing should be

~better than those of sink-float testing, but nevertheless only a low grade
[ ) " ] ) ,‘

2.6 Rainbow Ore ~- I ) '

' P

2.6.1 The sample supplied proved to Bo of remarkably high''grade (18 04 Sn);

Tnevertheless, it was subjected’ to the standard tést prografime. The conaolidated

results of these small-scale concentrgtlon tests are shown in Table 6.

. Zable 6. A
1 Rainbow Ors ’
ﬁ Soreen, Assay, Sink-Float, Superpanner nnalyses
) ink Float g o
Megh | We.$ | Sn.h |Produot W4 | Sn.b di;ﬁ;;"’ ; ma;‘;:z‘{,%:: Snf
Al . L "
+36 | 22.3 | 1691 smk 44 (3484 | 99 r21.0. [ 21.3
Y Fldat 56 0.29 1 [ 043 !
-36452 | 17.1 | 18.23 , s S| 1746
«H2+T2 14.9 | 20.43 Slhk .43.6 46.0 99 17.0 - 17.2
3 Flbat | 56.4| 0.24 1 0.2 |
=T2+100 10,2 | 19.85 ' " _ ' : 1144
~100+150 8.8 | 20.7 | sihk 44.9(45.87 | 99 4043 10.4
B Float | 55.1] 0.24 1 4 041 .
-150+200 5.7 | 15.38 i o { 5.0
-200+350 6.7 ‘1802 Sink 4400 41.11 99 6.8 609
- _ Flfat 56.0[ 0,28 ' 1 i 0.1 ] _
: Suporpanner analysis
=350 1 14.3 | 12,68 | cois. , 24.0[60.5 | 85.5 8.7 10.2
ﬁ ' Tails 79.6 2.75 145 1.5
L 7 ; 14.9 . h o .
1 17.69 calqi . : ‘ : |
A 18.0 assay’ v ' ! :
H | : - i
4 : v [
i ;
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5.

2.6.2 Mineragra '

amounts of pyrite, pyrrhotite, sphalerite and galena. Liberation is almost
complete at 150 mesh, and fairly high grade concentrates. can be produced by

8imple sink-float methods. It dis expected that higher grade oconcentrates will '

bo produced by a standard ‘commercial gravity process (such as tabling), but
that rocovery may be slightly lower. Little difficulty is anticipated in
removing the small amounts of sulphides by flotation, if this is found to be

necessary.

2.7 Gilmore Ore -

c
Two samples of Gilmore Ore were delivered to the Department, theo

latter arriving after the writing of the first qgarterly report. This

sample was labelled Gilmore No.2 and absayed 6.1% Sn. .

The firet sample of Gilmore Ore (No.1) was found to contain a
iarge aldount of fine material, which appeared macroscopically different from
tho coarse. The sample was screoned in a %" screen and the over- and under-

size were treated as separate slmples.,
: § i

2.7.1 Gilmore No.1, +2" - R . g

4 4 2 0 v

2.T1. 1u The consolidated roesults of tho small-scale concentration tests are
Bhown ia Table 7. it o n

: . E Ta%le 1 -

‘Gilmore A Ore + " fraction of ore
Screen, Assay, Sink-Float, Superpanner Analyses_

‘
<

Pt

bt

. . . s;m; Float  ir .
. a . distrib. | Distribution Sn
. Mosh | We.% | Sn.% | Product |Wg.% | Sn.% Snadh Total Omo 74
+36 334 | 2.47 | Sink 1.6 | 17.8 |77.4 18.3 24.6
g K Float 88.4 0446 1 25,6 1 6e3
1=36+52r 16.3 2.77 : . - 13.6
s =52+72r 12.3 2.90 s.mic 13.6 | 17.9 |83.7 9.0 10.8
& ' . Floa.t 86.4 0054 16.3 : 1.8
£ =T2+100 8.2 3.3 o ! ' 8.2
"'100"’150 7.5 3.71 ’ Slnk 16 8 20.0 90.8 ¢ 7.6 ! 8.4
n Flﬂht 853.2 0.41] 9.2 ff 0.8 i
¢150+200 3.9 4.61 - : = 1. 544
"200""350 449 604 51n¥ 18.5 29.3 85 8.1 905
1 " ' ’ mmt 81 .5 1019 15 104 '
) ) Superpanner analysis
"350 o 1305 4081 comns. 6.9 56.6 7208 14.2 1905
) Tai.'ie 93’0 1 1 . 56 ’ 27 . 2 ) 5 4 3 .
) - " g 5.3 calo. r 1
. a 3.31 Oalccé M ‘ : b
{ n 3.42 assay< i |
N -~ ' ~ = -
i I B

2 7.2 @ilmore No.1; -4 - " i

'
N

2 T.2, 1” The consolidaxed resul%s of the small~scale ooncentration tests are

shown ig Table 8. " 5 '
- .0 \I ‘ 5 ¥ !
4 L Y] B { i
g 0 { b
3 n i} 8
i 1 :
ol !
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The main heavy mineral. present is cassiterite, with relatively minor !
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0.

Tabla 8
Gilmore B Ore —2" fraction of orc

Soreen, Assay, Sink~Float, Superpannsr Analyses
Sink Moat

distrid. | Distribution Sn%

Mesh Wt.% | Sn.% | Product] Wt.%4| Sn.% Sn.4 Potal Ore
+36 | 19.0 | 4.29 Sink 19.5 | 20.1" | 91.2 12.3 13.5
. Float 80.5 0.47 8.8 : 1.2
-36+52 | 12.28| 5.15 ‘ 10.4
g =52+72 9.06| 5.56 Sink~ 24.3 | 21.2 92.4 7.7 8.3
"Float 7507 9054 7.6 0.6
=72+100] 7.25] 6.4 7.7
{ =100+150{ 6.90]|c7.41 Sink 27.6 | 25.7 95.8 8.1 8.5
Float 72.4 0.43 4.2 0.4
-150+200 4-28 10061 705
~200+350| 5.97{14.96 Sink. 33.7 | 40.3 93.1 13.7 14.7
Floatt 66 3 1 54 609 1.0
' Superpanner analysis :
=350 35.26| 5.06 cons.” 5.9 | 63.3 71.5 21.0 29.4
- | Tailél | 94.4 1.58 | 28.5 - 8.4
' " - i 5.2 oalc. "
' 6.04 cale 3 :
; ' 6.22 assay
14 . .. . . e
2743 M1neragrapgx . b z '

5 The heavy minerals présent inl both samples were v1rtua11y identical,

as were the liboration sizes. The mineotals present were pyrlto, arsenopyrite,
¢assiterite, pyrrhotite, sphalerite, with occasional stannite. Liberation of
the casditerite from all other minerals®is virtually oomplaete at 150 mesh; any

avityé?oncentrate will inevitably contain large proportions of sulphides as
11uent v

ﬂ

-
‘

‘ 0bv1ously, the most pﬁomlslneﬂmethod of removing these sulphides
ill be by flotation (a method #lready msed by producers), and siich testing
11 follow larger-scalo gravity conced%ration tests.

I~ n

+7.4 Gilmore No.2 - . ) ﬁ | © .

p7o4 1 The oonsolldated results of small—scale gravity conoentration tosts
e ehowb in Table 9. - - - -

! . : malle 9
)¢
I Gilmore No.2: ; .
. Screen, Assay, S:.nk—ﬁoat, Su?perpanner Analyses t‘ n
: - P STk Float ioteid. b Dict b't snod
% istrib. istribution Sn.
| $ Meshr‘ We.$ | Sn.p | Product We.b | Sn.% g b potal ome
: +36. 11.0 5.8 Sink 18.6 | 27.2 87.0 8.9 10.2
Floaﬁ; 81 .4 0.93 | 13.0 1.3 r
h-36+521 | 21.8 | 5.6 B © 19,6
P52+725 | 18.9 | 5.6 slnw 17. 31 29.8 | 92.4 15.7 17.0
. Float | 82. 7* 0.51 | 7.6 1.3 ¢}
?=T2+108 | 12.6 | 6.0 " ! 1241
-L1oo+150 9.1 7.0 | sink. | 17. 3 38.2 | 94.4 9.8 '10.4
Floab 82 F 0048 516 i 006 n
150+2oq’, " 4.8 | 8.3 - - o i 644
200+35d> 5.2 | 9.6 | sink |17.4. |48.3 | 87.5 7.0 8.0
i Float | 82.6° | 1.45 | 12.5 1.0 '
:f ' Sugerpanney analysis r ’
350 o 16.6 6.1' cons ¥ 09 5802 69.4 “11.3 ':1603
: , . 'rank 93.12 | 1.9 . 30.6 |r5.0 "
@ » ' A 5.8 calc. ’ “100.0
b 5 6.22 cale. © o P
8 [ 6.1 assay N [ * fi
- i ] J

i e : !
I 1 5 N3
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2 07 04 02 Miner%;ag& - . ;

- The main heavy mineral present is cassiterite,/ with associated
pyrite, pyrrhotitp, arsenopyrite, chalcopyrite and sphallerite. Although !
there are’'some frge cassiterite grains at +150 mesh, many are intimately
mixed~with light gangue minerals, and liboration is by no.means complete
at the finest siz# (+350 mesh) inveetigated. Gravity concentrates of
+150 mesh material can be expscted to be diluted because of lack of liberation
and to contain amounts of sulphides,which may be in proportions sufficiently

high to demand removal by flotation.

Muture Works

Larger scale gravity and other concentration testing have already
commenced on some of the ores received. Each concentrate 'produced will )
present its own problems of further treatment, partioularly those’ containing
large amounts of heavy gangue minerals, and it is fairly ‘obvious that these
will require treatment methods not now common on the North Queensland tin-
fields, if good recoveries of the tin are to be obtained.
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7  UNIVERSITY OF GUEENSLAND
PARTMENT OF MINING AND MBTALIURGIOAL DNGINEERING
MINERAL INDUSTRIES RESEARCH AND TESTING SERVICE oy

METALLURGICAL RESEARCH INTO TIN ORE TREATMENT, NORTH QUEENSLAND
. ’ [4

CONTRACT C.506697: FILE NO. V.F. 295/5/11

v | , |
‘ : THIRD REPORT (PERIOD ENDING 31ST MARCH, 1965)

. 1« INTRODUCTION:

1 ‘ The first and second reports desoribed the small-scale sizing,
assaying, gravity concentration and mineragraphio tests carried out on
the following ores:

1. Gilmore No.1 sample - two sections
-+ 2. Gilmore No.2 sample

‘3. Bloodwood

4. Groat Southern

5. Lizzie :

6. Lamdb

7. You and Me

8. Rainbow’
oo A sample of Dover Castle Ore has since been received and small=
scale testing has.been oarried out thereon. Another sample (from Iona Mine)
is still awaited at the time of writing this report.-

2. -RESULTS OF TEST WORK s : -

', 2.1'ﬁover Castle Ore =
" 24141 The Dover‘Caétle ore assayed 2.75% Sn.

_ The consolidated results of the small-soale oonoentration tests are'
shown in Table I. O . e

" Table I
. . Dover Castle Ore .
Screen, Assay, Sink-Float,; Superpanner Analyses L

' " Sink Float . L :
Mesh |Wt.% | sn® . ', . distrid, | Distribution Sn
| | Produot =~ Wt.% Sn% Snd " Total Ore

+36 [27.11 | 2.75 | Sink | 17.43 [ 12.4 | 90.6 | 24.4 [26.9
. ] Float ~ |, 82.57 | 0.27 | 9.4 2.5
~36+52 | 16.67 | 2.52 ’ 15.2
-52+72 [ 12.04 | 2.65 | Sink 20.37 | 12.3 | 94.3 10.8 | 11.5
. C Float 79.63 - | 0019 597 ’ 007
"‘100"'150 6096 : 2.98 Sink 20.04 13 3 9202 6.9 705
‘ ] ' Float 79 096 0028 7.8 006 .,
1504200 4.16 | 3.50 : o 5.3
~2004350] 4.56 | 4.31 | Sink 19.18 1944 | 8644 6.1 | Te1 T 0
) . ) Float 80082 0073 13.6 100 4
R Superpannér analysis : ‘
"350 : 19 088 2057 "{ Cons 2.1 o 52 o4 44 0 802 18'06
) _ Tails | 97.9 1.43 | 56,0 | 10.4 |*
P o ’ : .':f
: go‘iﬂﬂlﬂ -
_ 2076 galo. . . . . ’
275 mssay.”
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2.

2.1, 20 Minogag:gnpm -

’ The major heavy minerals present include cassiterite, pyrrhotite,
pyrite, chalcopyrite, minor galena and sphalerite, and an um.dentified
translucent mineral with green internal reflection.

The bulk of the cassiterite and sulphides are liberated at
-100+150 mesh, and liberation is sensibly complete at about 200 mesh,

2,2, Bloodwood Ore -~

2.2.1, The Bloodwood Ore is a high-grade ore, assaying 8.54% tin and
containing a oconsiderable quantity of sulphide minerals. Larger scale
gravity concentration tests were ca,rrieo. out on the ore, .

Sizing, assay, sink-float and superpanner analyses of the
Bloodwood Ore were reported in a previous report (vide 2nd Quarterly Report,

Seotion 2.1).

The Bloodwood Ore assayed Sn, 8.54%} Mn, 2. 2%, 810, 19, 9%; S,' 5.475;.
Fe, 14.2%; wo,, o. 48%; Zn, 2.0%. | ‘

The sink fractions of the sink-float test assayed, in addition to
the aeeays shown in a previous report, - ,

-52+12 mesh sink . Wo,, 2.5%

-100+150 mesh sink 2Zn, 3.6% _

-200+350 mesh sink  Zn, 2.3%; Fe,03, 31.9%; 510,, 10.5%. S
The mineragraphic examination of the sink products from the sink- ' .

float tests showed that "the major heavy minerals present, roughly in order
of their abundance, are - cassiterite, pyrrhotite, scheelite, sphalerite,

.- pyrite, galena and chalcopyrite. There appears to be little predominant A
' association of one mineral with another, but liberation of all species is e

sensibly complete- at sizes f:mer than 72 mesh", . - .

2.2.2, Concentration Test No. 1- . : . L

It was decided to make a table oonoentration test in accordance with ’
the following procedures~ c

(a) grinding and screening the crushed ore on 52 mesh; and stage-grinding the
+52 mesh product to =52 mesh;

(‘b) dividing the ground ore into three size fractions by screening on 100
.and 350 mesh, thereby obtaining a coarse fraction -52+100 mesh, a fine
fraction -100+350 mesh and a slime fraction -350 meeh; .

[ 4

(¢) tabling the three fractions separately so as to make conoentra.te,

middling and tailings from each fraction; .

(8) treatment of middling - attempting to upgrade the middling by tabling
-without re-grinding but, if this should prove unsuccessful, by re- S

grinding the middling and re-ta.bling;
(e) olea.ning the oonoentrates by flotation in order t0 remove sulph:.dea.

A flow-sheet of the test work is shown in Figure 1, The weights,
aeeaye and distribution of tin are shown on the flow-sheet, ‘

_Qoggogts on g'ggi..y_g. i -

i ddvd th bf““mata ﬁ&uaswm
aton Savit: Aoos . 45, 0o Bl R aﬁv% "0 the

~alime table, The tin oontents of e table feeds wexe 8.4% to ooarse table,
12,9% to the fine table and 5. 7296 to the slime te'ble. S
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Screens N
e N o ¥ ’
Coarse Table: Fine Table Slime Table »
-524100m 2518gms. 8.4%n . -100+350m 2900gms. 12.9%n -350m 2576gus. 5.72fn )
s : 1 A ) i .
Co'rl;s. hhlés ~ Tails Cons. ' Mi'&s. T;:L]is Cons. M:'fks . Tails
160gns. 912gms. 1446gns. 436gms. 698gms. 1672gms. - 116gnms. 175gms. . 2285;@9
6. 3t 36.3%wt. 57.4%wt. 15.5%wt, 24.87wt. 59. T, 4.5%t. 6. 85hvt 88, 7%vt.
Sn 51.1% $n. 16,4% Sn 0.55% Sn 54.1% Sn 16.3% Sn 0.7% . Sn 48.7% Sn 13.6% Sn 3.3%
Feod: 33.0%  62.7% % 65. 3% 31.4% 3 35. 5% 15. 3% 48.2%
Feed: 33' ’ 207 304 . 1-4 3. . e /0 .
Total 10.6% 20.1%. 1. 1% 23.2% 1.2% 1.1% 11.9% 5.9% 15, 7%
Fina) Cons. ﬁll'nnp Final Cons. ' l o . Dump” Final Cons. : l Dump
Screen A . : ’ o Screen ’ —
| 4 - ' K 1
~+100a 393gms.. -100m 449gus +200m 361gms. -200m 288gms.
_ Rale ; Table - Table 4 Table
Cons. - Tails Cons. : Tails Cons. Tails Cons., e Tails
83.4gms; . 01gms. Sn 18.7% _ 75.9gms. Sn 19.1% 356gms. Sn 5 675 68.6gms. Sn 39.1% 299gms. Sn 13.8% S52gms. Sn 40.0% 236gms. Sn 7.6
Sn 33.1 S . - ' ) - . - "o _ LT ST ) AT A - e . o B .
—— - © ' . :
' Rod ¥ill 5 mins. l i
Rod Mill 5 mins. - - - <
- ' T o : _ _ Concentrates A
[ ablg 1 Flotation l
Cons. " Tails F ' <+ Flotation .
261gns. Sn 26. . Cons. - Tadls '
Rod Mill 20 mins. Y T otmire oo : e Sulphides . 253gus,
! < - : Sn 1.2% t : Sn.S5tbE -
_ l : Superpanner : T '
. . Table - ] c ofs.  pef1e } ' .
Co}qs Tails 54 ng- Sn 27.75 ~360gms.Sn 2.1% T e - %ﬁ;ﬂi’u s
47gns. Sn in 29.7% 650gms. Sn "'Sn 4.6% . 4 : “TFigure 1 ﬁgre.‘l
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- The; table tailings from the coarse table assayed 0:55% Sn and con-
tained 57.4% of the total woight fed to the table., The fine table tailing
represented 59.7% of the total weight fod to the table and assayed 0,7% Sn.,
The slime table tailing represented 88.7% of the total weight fed to the

table and assayed 3.3% Sn.

The percentage of the total tin lost on these tables was 1.1% on

the coarse table, 1.2% on the fine table and 15.7% on the slime table.

The tabling of the slime fraction was ineffective; 48. 2% of the
total tin fed to the table was lost in the tailings.

The concentrates produced from the tables were comparatively low-
grade (51.1% Sn, 54.1% Sn and 48.7% Sn) and contained 45.7% of the total tin,

The middlings from the coarse table assayed 16,4% Sn and contained
20.1% of the total tin, The middling from the fine table assayed 16.3% Sn
and contained 11.2% of the total tin. The slime table middling assayed -

13,6% Sn and contained 5.9% of the total tin,
. ' ¢
The sulphides present reported in the concentrate and middling.,

Attempts to up-grade the middling products by tabling sized feeds
were unsuocessful., As will be seen from the flow-sheet, the concentrates
obtained were of poor grade (30% to 40% Sn) and the tailings were high
(5.6% to 18.7% Snfx.) '

The tailings from these operations were therefore re-ground befoxre
re-tabling. The tailing assays were somewhat better after re-grinding. '

[ 4

All of the concentrates, except the Roughér Concentrates, were
combined and treated by flotation for the production of a reasonable. tin

~ conocentrate and a sulphide concentrate assaying 1.0 - 1,2% Sn.

The results of the test .are shown in Table II.
S Table IT
. Tin Balance v

Gms. ©  Sn% . Distribution
' : Sn% _

" Input Ore . - 2518 - . . . 8.4
e - 2900 ., - 12,9
- R N
 Total 7994 - 9.16 100,0 .
.‘ Output Concentrate .  . 160“"',_ 51.1 '
S - e a3 U 54
116 28.7
53 . - 21.75
253 - 516
o | Stt018 0 5100 70.8
. Tailing 1446 . . 0.55 BN
| S 1612 L o 1.6
2285, 33 10,3
. 5003 et 13,0
Sulphides = 2% 1.0
L 200 T 1.2
Other tails - - 360 241
796 . Ly SR T}
W e i)
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The loss shown above is rebresented by the loss in operation and
the weights of samples removed from the products for assay and testing. The

total weight of the samples was not taken, but the number of samples assayed

and tested give the 1mpmession that the loss was mainly here,

4

An examination of these results shows that a poor grsde and a low
recovery were obtained from the high-grade ore.

It was evident that the sulphides must be discarded at the earliest
opportunity in order to enable the tables to produce a good grade of con-
centrate. It was also evident that the production of =350 mesh slime must
be avoided so as to prevent loss in this fraction to the tailing.

"It was therefore deoided to make another concentration test.

- 2.2.3. Concentration Test No, 2 -

In this test, the ore was stage-ground through 25 mesh and split

into three fractions, namely - =25+100 mesh, ~100+350mesh and ~350 mesh,

The fractions were tabled separately and the tailing from the

‘coarse table was re-ground and tabled so as to produce a final concentrate.

The ~350 mesh fraction was cycloned, using a 2" cyclone, and the underflow
was tabled., - The overflow from the cyclone was later cycloned three times
and the tin content of the slime fraction was reduced by O. 52% to 1.78% Sn,

: The concentrate from the coarse and fine tables was re-ground in
a rod mill and subjected to flotation for the removal of sulphides. The
sulphides were cleaned by re-flotation. .

The concentrate and mlddllng from the, slime table were similarly
cleaned by flotation and the tails' from flotation added to the tailing from
flotation of the coarse and fine tables and the total tabled twicse for the
production of a tin concentrate and a tailing., The tailing from this seotlon
was super-panned to produce a concentrate and talllng. ‘

The middling from the coarse and fine. tables were re-ground in a

. rod mill for 30 minutes, subjeoted to flotation and cleaned, producing a ,
sulphide ooncentrate assaying 1. 2% Sn., The tailing from flotation was

tabled, produclng a tin ooncentrate and tailing which were super-panned.

The tailing from the slime table and the underflow from Te-

i oycloning of the cyolone overflow were super-panned.

The flow-sheet of the test, together with assays and weights,

are shown in Figure 2. There were a number of ?roducts of low weight whioh

were combined for assay. These are denoted by (1) and (3) close to the

~ products involved.

The assays and weights of these products ares- .,

(1) Concentrates, the sum of 52 +-3.1 + 49.3 + 30.0 + 20,0

= 154.4 gms.. assaying 45.4% Sn

(3) Ta:l.lings, the sum of 230 + 42.1 + 26.3 + 960 + 50 -
= 1308.4 gms. assaying 5. 29% 50

The oversll results of the test are shown in Table III.-

".



Screen

BLOODYOOD ORE

Test No, 2
, ... ] .}L., ) s Fi@aze .2.;--~‘
-25+100m 4460@3- 10.1%5n -100+350m 1770gms. 12.95%Sn ~350m 1925gms. 4.5575,, 7
Tabil.e T I : T ' 1 ~ Cycloned )

Cons. Mids: -Tails’ ..Cons, - -Mids. Tails : OJ;F- | _IlL._l‘;. )
8708135 19.3fwt. 1325gms. 29.4%wt.  2313gws. 51.3¢%vt. 480gms 28.2%vt. AT72gms. 27.7%rt. "750gms. 44 1%t. 1060gms. 59%vt 743gms. 41%t.
33.8fs8n © 9.8%n 1.25n -38.5¢Sn 4.9%n 0.54%5n 2. 137£n 7.84%5n

Rec. Fract. 65.2%6  Rec. 28.7% Rec. 6.1% Rec. 85.8% Rec. 12.3% Rec. 1.9% Rec. 28.2% Rec. 71.8%
total 38.3%- 16.6% 3.6% 25.1% - 3,7% " 0.6% 3,170 808
L | -5 .___..J .
. Regrind 30.mins, - ‘ f _ "’
< H A ) 4
- . Table .. s . | ca?fs.6 ) Mids, Tails
- t — 12 . 10.8%ut. TO 450t 54%gws,
Co‘rgs Mids. J' -L JL Y 53‘;; T%6n - ! 51”? g7£;1 7385t
35gms. 1.5, 230gms. 10.1gkat. 2008gas. B5. - afirt. . Regrind 30 minsy Beo. Fract 64.% Reo. 13.0%  2.6%m
22, S%n 3-67611 s T2.ormzaQ, z t':;év T l A S TOtal 5 2ﬁ .- 1. 0;’9 Rec.! 22-14
Rec. Fract. 27.9% Rec. 29.3% Rec. 42, 8% - } ' N 1.8%
n Total 1.0% 1.1% T T1L5% ‘ Flotat:.on —
. - -\: Jr ’ ( {\P on e \ U - . l - e ,-—— -
~ Regrind ——(——J g 7 JI‘a:rls* Cong, ~ |~ mit—m—z-
J’ 3
. Flotation L_..._.. _— A T'
Flotat:.on : ' = -, < ’ ¥ 3
KN v < \ Tails Cons, Cycloned 3 times|
399ems. 31.6gt. i Table - 3
0.7%s8n L ' ’ Screen o - &
i - Table. . & . RS A . Flotation O.F. JUS: 9 |
+350m -350m Coia. Taile - - 743gus. 1 1
4 1 ~ 135gms. - o Tails Cons. 1.78%8n s-
Coris. Tails _Superpanner  Superpanner 28. ZyaSn Table . Nt 22gns, d
T56gms. . . v ' o £ —a T TTTT0.4%n - .
53.4%n Cons. Tails [ . 1%3&;_18, Cons. _ l
Tabl 3.1gns. 42.1gms. ' ' gms., 89gms, ' .
> ? h 4 1 lg,ms Cons, Tails 4.3298n 12, O%Sn - Superpanner
® Cons. Tails = &49“ 3gms: 26, 3gms, - - I e o Superpaﬂner....’: - - T - ST daen
108gns. 3 L 3 . Superpamner K Cons. Tails
57. 3fsn Superpanner Colis.  Tatls Cons. Tells 15gms. 677gus.
COI"IS. 52ems. Tails '230gms. 50553. 930@1‘8- 30?8. 50?8. 63.875n 1. 668
i i - 1 3 ~ '

i



g

5o y

- Table IIT
Tin Balance

g | “”ﬁ““”s;; Thon
Input Ore 4466 10.1
1770 * 12.95
© 1923 4.65
8153 . 9.4 100.0
" Qutput Concentrates 756 53.4 |
15 63.8 :
154 45.4 / _
1033 53.1 71.5
Tailings 2008 0.6
: 750 0.54
677 1,86
743 . 1.78
4178 1,0 5.4
Sulphides 399 0.7
413 1.2
22 0.4
834 0. 1,0
Other Tails 1308 5,29 9.0
.Loss 800 12.5 13.1

' . The size and assay analyses of two table tailing products are
ahown in Table IV. _

Table IV
Bloodwood Qre

Coarse Table Regrind Tailing

t

vty

Size and Assay Analyses
Mesh Wt.'zo Sn% Distributio
: : o Sn%
+150 21,86 0. 31 12,0 .
=150 +200 . 16.82 0.31 9.3
- =350 33.89 1,02 61.7
100.00 0.56 100,0
. . Fine Table Tajling
. o Size and Assay Analyses . -
" Mesh . W, % Snd% " Distribution
. ' Sn%
+150 19,61 . 0.54 20.0
0350 - 300 a2 . " 0430 1841
«350 . 21 03 - 1423 484
o 100:88. 0:53 +« 106;0 ,
| ma meomey

P . e R AR O TR



 $in mineral is not overground.

| there were some significant differences in the products. The table tailing ﬁ’ o

. reduotion in the weight of the -350 mesh material.

o . .. . . . : .
60 . N . o . : N

2.2.4, Comments -

The "loss" reported in the two tests on Bloodwood Ore are very

close in weight, percentage of tin, and the percentage of the total tin in
the ore. This loss should be allocated to the concentrate and tailing in

some as yet unknown proportion.

crw e
N .

" The overall results of the two tests were similar, The Test No. 2 ;
produced a slightly higher grade of concentrate and a slightly higher recovery. . -

The tailing loss in both cases was very little different. However,

from the three table operations showed a loss of 13% of the total tin in the
firet test in contrast to a loss-of 5. 4% of the total tin in the second test.

This improvement is due to tabling at a coarser size, with a

The re-grinding and re-tabling of the coarse table tailing produced

a tailing comparable with that produced in the first test. The tailing from

the fine table was similar in both cases. The cycloning of the =350 mesh
material before tabling the underflow produced a tailing of approximately
1.8% Sn compared to 3.3% Sn in the first test when the whole of the -350 mesh

 tailing was tabled.

The re-grinding and flotation of the table concentrate and middling

" produced a sulphlde concentrate containing approximately 1% Sn in both cases.
- The tin loss in the sulphides approximated 1%?

The recovery of tin from the flotation tailing was not satisfactory.

hIn Test No. 2, 9% of the total tailing oocurred in the tailings from tabling

and super-panning. It is thought that this diffloulty was due to over- ,

S grindlng the concentrate and middling before flotation.

It would appear that the process adopted in the seoond test would
be suitable for the treatment of this ore. o

- It is necessary to oontrol the grzndlng at all points so that the- ?;.

The use of the oyolone in the treatment of the =350 mesh produot |

‘is ‘most promising,

2.2.5. pg;ading of Concentrate =

It is seen in Figure 2 that the concentrate produced after re—grinding

ffflotation, and tabling of primary conoentrate assayed 53. 4%L

This product assayed:- - . ' o -

{ ‘, 3 WO, . o 2.6%
Pe - 5.5%
i 510, noo% 3

A sample of the oonoentrate was super-panned in order to determlne

- what higher grade of concentrate could be produced. A concentrate assaying

65.0% Sn and containing 94% of the total tin fed to the panner was obtained.
The tailing from this test aeewed 9 696 Sa and oonta.:.ned 6% of the total tin

_ fedxto the panner. SR _ ' . S
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: It is thought that the process followed in Test No., 2 would be
suitable for this ore and that the grade and recovery would be higher
than those shown in Table 3. In batch testing, it is not possible to
return tailing to the appropriate point in the flow-shecet and 1308 gms.
of tailing assaying 5.29% Sn and containing 9% of the total tin remains
as & separate product. This is made up of five individual tailings,.only

one of which has appreciable weight - 960 gms., and assays approx. 3% Sn.,
The remaining 350 gms. in the four tailings would assay approx. 10% Sn

and oould be classed as a middling.
This loss would not mcour in an operating mill,

2.3, Great Southern Ore =

Abatoch concentration test on Great Southern Ore is in prop.ess.



Table 4, paragraph 2.4.1 of the second quarterly report.

UNIVERSITY OF QUEENSLAND
DEPARTMENT OF MINING AND METALLURGICAL ENGINEERING
MINERAL INDUSTRIES RESEARCH AND TESTING SERVICE
METALLURGICAL RESEARCH INTO TIN ORE TREATMENT, NORTH ObEENSLAND
CONTRACT C.506697: FILE NO. V.F. 295/5/11
FOURTH _REPORT (PERTOD ENDING 30TH JUNE, 1965)

1. INTRODUCTION'

AL N st v

The three previous reperts under this contract described the small-
scale sizing,assaying, gravity concentration and mineragraphic examination of
a set of eight samples of tin ores from Noxrth Queensland.‘éﬂt the, time of .
writing Report No. 3, testing work was in progress on the gravity concentration
of the Great Southern Ore, and the report described two gravity concentration
%ests oarried out on the Bloodwood Ore./

Test work on the gravity concentration of the‘followiﬁg OTres -

l. Great Southern ' ;
., 2. Dover Castle '
3. Rainbow

4. Gilmore.

5. . Lamb
6. You and Me
T. Lizzie

‘ 8. Iona

is covered in this report;

. 2, RESULTS OF TEST HORK:

2.1 Gieat Southern Ore -

Ore from the "Great Southern" is comparatively low grade, assaying 0.9%
Sn. The main heavy minerals present are earthy haematite and goethite and
relatively small amounts of cassiterite; both of these groups are associated
(sometimes intimately) with 1ight siliceous gangue minerals. Liberation of the

- cassiterite is not good until a size of approximately 150 mesh is reached.

The screen, assay, and:sink-float analyses of thié ore, are shown in
2.1.1 Test Works

Since the ore was low grade and it appeared that concentration would be
difficult, 20,456 gm. of the ere were taken for test. The c¢re was ground in a
rod mill and screened into -52 +100 mesh,; -~100 +350 mesh and =350 mesh fractions
for tabling. 3By this means, it was desired to obtain sufficient concentrate,
probably of low grade, for further testing. The =350 mesh produot was cycloned
10 remove the slime and the underflow portion tabled for concentrate and tailing.
The washlngs from the table were collected separately.

The flow sheet of the test, giving the weights and assays of the pro-

‘duots, is shown in Figure 1, ;

2.1. 2 Comments on the tests ' ‘ ' ,

The results of the.test are summarised in Tadble I.
,,’\ v .
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TABLE T
GREAT SOUTHERN ORE

WEIGHTS, ASSAYS AND DISTRIBUTION OF TIN

Wt. em. Sn % Sn Distn. %
Input Ore ' : 8058 0.84
: - 7004 1.30
Total 20456 0.93 ‘ lQ0.0
calc. 20434 cale. 0.88 . !
Output Concentrate ' i 80.2 - 44.8 i
- 80.0 50 1
25.3 . 20.5 ;
5.0 61.0 :
8.9 0 - 1
' 199.4 44.3 . 49.0
Middling - ' 124 4.7
. : ' 987 1.13
o8 5.4
o192 1.8 11.7
\ —_— —_—
i Tailings 7050 0.28
. - : 6600 0.43
24T 0.3
. 2916 0.5
19043 0.37 39.3

It will be observed that the test produced a low grade concentrate,
assaying 44.3% Sn, and containing 49% of the total tin in the feed to the test.
If the low concentrate assaying 20.5% bad been included in the middling, the
concentrate grade would have been 48%, with a drop in recovery. However, this
" grade is still low.

An examination of Pigure 1, reveals that the lowest tailing; assaying
0.28% Sn, was obtained from the coarse table. It is possible that a lewer grade
tailing could be obtained from this table by re-grinding the whole of the tailing
‘and re-tabling. However; re-tabling was undertaken with a view to obtaining a
middling product for re-grinding. On the rougher tables, the middling product
was returned to the table feed. The middlings shown are washings and cleanings
from the table after the test was finished. The re-tabling of the tailing shows
. no reduction in the tailing.

) A sample of this tailing was tested by sink-float and the sink portion
briquetted and examined under the microscope. No pure tin particles were seen
-and it was not possible to determine the association of the tin due to the large
quantity of iron minerals present. In preliminary mineragraphic examination, it
was shown that cassiterite was intimately associated with both the iron minerals
and the lighter gangue; it is therefore thought that grinding will be the only

means of freeing these particles for recovery. '

. The fine table, treating -100 +350 mesh product, produced a tailing of
0.45% Sn grade. A much lower tailing had been expected from this table, since
the feed thereto was higher in tin and the size was such that the tin would be
substantially liberated. . However, re-tabling reduced the tailing from 0.55% Sn
t0 0.43% Sn and it is possible that re-grinding may have reduced this further.

~ The cyclons treating the -350 mesh fraction discarded slightly less than
half of the fraction at 0.3% Sn. Tabling the underflow produced a rather low
grade concentrate and subsequent super-panning of the tailing produced a tailing
of 0.5% Sn. The total tailing from the -350 mesh fraction averaged 0.41% Sn and
contained 10.8% of the total tin fed to the test, or approximately 70% of the
total tin fed to the section. - P )

BN
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' GREAT SOUTHERN ORE
20456 g. 0.93% Sn

48.0%

b4

' % of total Sn to fraction 35.6% 16.4%
’ ' : -524100 m -100+350 m ] =356
8058 g., 0.86% Sn 7004 g., 1.3% Sn 5394 g.,,0.568% Sn
c - — — 2 ) |
Cons. ’ Mids. ‘Tails Cons., Tails ) ] Cyclone .
220 g., 20.6% Sn 33 g., 2.6% Sn 7805 g., O. 28% Sn 117 g., 46.0% Sn 6887 g., 0.55% Sn . O.F. U.F.
Tin Recovery Tin Recovery . ;
Fraction 65.5% Fractlon 1. 3% Fraction 32.2% " Fraction 58.6% Fraction 41.4% .Cyclone
Total 23.7% Total  0.4% Total  35.6% Total 28.2%  Total 19.8% : _ Y
’ : / B 0.F. U.,F.—
- Dry Magnetic Separatow o l Dry Magnetic Separator - tvol
R 5 1 —31 - Cyclone
Me.g;{tite Cons. Cons. I] Magnetite : h ’
35 8. ) Y L 25 e , 0.F. - U.P—3
g : Mag. Roll ’ - ' ) _
t < Jr , A 2477 8., 0.3% Sn
Grinding 4 Mids. Cons. B Tin Recovery 2967 g.
T 4 — . g Table Fraction 23.2% 0.80% Sn
_ . ?able 1 . mifs, . T s Total 3.‘8% :
; Superpanner Mids, Talls 6600 g., 0.43% Sn ; Table
: ' ' . S 7050 ¢g. Cons. - Mids Pails
L] 1 . T — —. O t——
e 2lis 10.28% Sn 25.3 g, 20.5% Sn 209 €., 5.4% Sn 2921 g., O.6% Sn
80.2 g. 124 g. ¢ . ) :
44.8% sn 4.7% Sn NN ) Tin Recovery -
_ Regrind 15 mins, Fraction 16.6% Fractlon 3.7%
Supeipanne: Total . 2.7%  Total  0.6%
. 'q, ) -
" Cohs. Teils > Sizin c _Superpanner .
8.9 g, =~ 987 &. .+100  0,9% wt, ) Cons. . Tails
o 1.11% Sn +150 8.2 | .5 &, 61%Sn 2916 g., 0.5% Sn
Half floated with 825 pH 3 ::23(5)3 222 Tin Recovery ) ¢ ~
. Fracti , 86 i .
Cornis. . Tails -350 9.8 i gfc‘zlmn 47 ;’é
150 g., 2.15% Sn 221g,085%Sn, S * i ‘
100,0

FIGURE 1
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The =350 mesh tailing differed very little from the average of the
coarse and fine tables.

The concentrates produced were of lew grade. A small guantity of
magnetite was removed from the concentrate by treatment on a dxy magnetic
separator. The concentrate was cleaned by grinding and super-panning. Owing
to the small quantity of concentrate recovered, no further attempt at cleaning

was made.

L portion of tailing which assayed 1;15% Sn was floated with Reagent 825
in an acid solution, using pine oil as a frother.

. N . 4
While the concentrate contained 2.15% Sn and the tailing 0.85% Sn, the
concentrate appeared to contain clean iron minerals.

) ~ Ls the float product in the sink-float tests averaged about 75%, it is
thought that a fletation operation on new ore may separate the heavy iron min-
erals into a flotation concentrate and that the tin may be recovered by tabling

the lighter flotation tailing.

2.2. Dover Castle Ore -

The Dover Castle is a medium grade ore, assaying 2.75% Sn. It contains
some sulphide: minerals,’including pyrrhotite; pyrite, and chalcopyrite,; with
minor galena .and sphalerite. The cassiterite and sulphide minerals are largely
liberated at 100 +150 mesh and liberation is sensibly complete at 200 mesh.

The results of sink-~float tests, shown in Table I of the Third Report,
demonstrate that the float fraction is reasonably free from tin in the fractions
tested and that there is a possibility of discarding clean talllng at a compar-
atlvely coarse size. .

It is thought that, if a concentrate of cassiterite and sulphides were
made, the sulphides may be discarded later by fletation. It is desirable to
‘recover the cassiterite and the sulphides at as coarse a size as possible in
order to minimise the losses dus t0 sliming in grinding.

2.2.1 Test Works

lpproximately 10 kg. of ore, previously crushed to =20 mesh; was taken
. for the test and screensd into four fractlons, namely, =20 +50 mesh, =50 + 100
mesh, =100 +350 mesh and -350 mesh.

The fractions were tabled. From the coarse table; concentrates,
middlings and tailings were taken buty; from the other tables, concentrate and
tailings only were taken. The tailings from the three tables (+350 mesh) were
re-ground and tabled for an acceptadle tailing.

The middlings from the coarse table were re—ground and tabled twice.

The concentrates produced on the three tables, together with the
concentrate produced for the re~grinding of middlings and tailings from the
coarse table, were ground, subjected to flotation in order to remove sulphides,
and then tabled to produce a tin concentrate.

The concentrates from re-grinding and super-panning and tabling of the-
-350 mesh fraction were floated for the removal of sulphides.

The flow sheet; including weights of products, assays, and other results
of the test, is shown in Flgure 2.



2.2.2 « Comments on the tests-
The results of the'test are summarised in Table II.

{BIE IT
DOVER CASTLE ORE
WEIGHTS, AGSAYS AND DISTRIBUTION OF TIN

Wt. gm. Sn % 8n -Distn. ﬁ

Input Ore . 6914 2.9
' 1843 1.82
1126 3.84
603 3.1
* Total 10125 2.75
10125 2.9 cale. 100 . 100
Output Concentrate- : 407 43.0
. . 68.5 44.2 .
47545 ; 68.1 11.9
Sulphides. 375 - 5.23 6.2 7.1
Tailings : 2641 . 0.24
2620 . " 0.48
1830 0.25
446 0.75
' 862 1.42 .
e T 8339 0.7 ‘ |
C e "13.1 15.0
Samples taken = _507 1.4 _12.6 :
" Total 9756 2.9 .100,0  100.0
loss - _ 369_;

T L it be——

A record was kept of..the weights of samples taken for assay and other
tests. These sample weights, which otherwise would have remained in the cir-
cuit, totalled 507 gm. and the average assay was calculated at 7.4% Sn. This
represents 12.6% of the total tin. The tin in these samples has been split over
the concentrate, sulphides and tailings in the proportion in which tin was pre—
sent- in those fractions. This recovery figure is showm 1n the f1na1 column of

Table II. ; -

There was a loss of 369 gm. of ore in the test, due probadly to spill
and loss of tailings, since greater care was possible in the collection and
drying of the smaller quantity of concentrate and sulphides.

The loss has been neglectéd in the table. The caloulated tin content
of the original ore is 2.9% Sn, as compared with an assay value of 2.75% Sn.
The higher figure is used in the calculation.

The concentrate produced was tabled so as to produce a concentrate and
.middling product. It is seen that the concentrate assayed 58.4% Sn, and the
middling 25. 6% Sn. Due to the small quantity of the middling, no further
attempt at up-grading was made. The weight and assay of concentrate reperted
."in Table II is that obtained before the final tadling.

Examination of Table 2 shows that 77,9% of the tin was reoovered in a
concentrate of 43.2% Sn. This concentrate was later separated into a concen-
trate of 58.4% Sn and a middling of 25.6% Sn. The tailings averaged 0.47% Sn
and were made up from the following products, namely -

Sample 1 - ro-ground table tailings from —20 +50 m.fraction table tails 0.24% Sn
Sample 2 - re-ground table tallings from =50 +100 m. fraction table

_ tails . 0.48% Sn
Sample 3 = re-—ground table tailings from -100 +350 m. table tails 0.25% Sn
Sample 4 - re—ground table tailings from =350 m. fraction tails 0.75% Sn

Sample 5 - re-ground table tailings (two tailings combinsd) 1.42% Sn
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3 10123 g. ; 2.9% Sn
T *I0%20450 m "=50+120-m ~ =100%350. m Lisom
68.4 wt. %, 2.9% Sn- 14.6 wt. %, 1.82% Sn 1.1 wt. %, 3.84% sn 5.9 wt. %, 3.1% Sn
6914 g. containing 1483 g. containing - 1126 g. containing 602 g. containing
67.4% 'gotlal Sn ‘ 9.1% $otel Sn 17.2% total Sn 6 3% total Sn
| Table . Ta.ble ' | ‘l‘a.ble : ) Superpanner
T . \
Cons. Mids. Tails ' Cons. Talls  Cogs. Tails Cons. Tails
880 g. 2530 g. 3514 g. 460 g. 1023 g. 258 g. 868 g. 39.1 g. 563 g.
© 15,1% Sn 2.03% sn- 0.49% Sn 5.05% Sn- 0.37% Sn "17.8% Sn 0.49% sn 35.9% Sn 0.85% Sn
',Rec. Sect. 66.0% 25.4% 8.6% - Rec. Sect. 86,0% 14.0%  Rec. Sect. 91.7% 8.3%  Rec. Sect. 74.6% 25. 4
;. Total 44.5% 17.1% 5.8% ' Total 7.8% 1.3% Total 15.8% 1.4% Total 4.7% 1.4
S | | I e A S |
Regrind Rod Mill | Regrind Rod Mill : ‘] l | < A .
45 mins. 35 mins. _ ¢ |_Regrind Rod Mill Oyclome —- O.F.
i Table Table Rt GAEEE & oo e 1 0mins. . 1. U.F.
. N W - - | — — _ ’ :
Y Cons. . Tails Gofls._v - Tails L A ok Teble ati — I Table
-390 g -~ 2883 g1 2641 8. O.24%Sn. T 4. Cofls. ., Tdlls T A ST . A
110.6% sn 0.5% Sn ’ : i I - 1830 g.° | e . _ _ 446 g. -
. 4 —t . - Superpanner - 0.25% Sn '0,75% St
— & . :
it Regrind Rod Mill Tails Cons. ,
cree L S 4
< — -- 45 pins. L > _ - . FiZat
o ’ . - ) < .
":ggzmg. '-;}’3 . - Teble N Regrind Rod Mill 20 mins. 1  Sulphides (sn) Tails
el ’ ’ . . 220 . 68. .
: ,‘nocl ML 20 nins, Cons. Tails . Table Je 58
- = . 2620 go . > . ‘,
t Superpanner 0.48% Sn - Iails Cons.
L m%a" S — . . 1823%% k
oy . e Cons. Tails > . n ’
(Sn! Tails eﬁ;{ls. n 1 , P a‘.tle ] . Table
R oat ) - —= cofl;, . ﬁds. QSESQ - @g'
Cons, Talls . 196 g. 212 g. 34.6 g. 33.9 8.
Sulplr_udes l 1 . :: < J . }
353 e~ 5‘:23 (d S;able Cons. ]230,6 g. 1 Ta.lls ?45 9
" Cofis. Tatls 58.4% Sn 25.6% Sn
407 &. 33.0% Sn 958 &. N FIGURE 2

DOVER CASTLE ORE
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Tailings Samples 1, 2 and 3} above were combined and sampled and a
screen analysis made. The +72 mesh and =350 mesh products were assayed for
tin.

The. tailings 4 and 5 above were similarly combined, samples and screen

- analysis made. Tbe +350 mesh and -350 mesh were assayed f7r tin.

These reeelte are shown in Table IIT. ' /
h " TABIE IIT -
“ TAILINGS ASSAYS, SIZE ANALYSIS - . _

Mesh ; o WM. % Sn % Sn Distn,

Composite Sample 1, 2 & } :

+52 5.4 0.15
=52+72 o ',i I Te4
-72+4100 N X 34
-100+150 - L 1061 . 0.4 calc.-.
-150+200 S T 11.6
-200+350 : S0 1345
-350 'l_-! 44. .Z i - ’ . 0048 ’ .. 66
' $100.0 0.32 assay 100.0
Composite Sample 4 & 5 n i
+350 ' ~ 30.6 0.48 12.2
"-350 " 62.4 " 1. 22 . ! 81-8
4100,0 " 1.26 assay 100.0

'
| 4

- It is clearly seen from these figures that the greater part of the

: taillnés loss is in the =350 mesh fraction.

2 It is thought that the fine grinding of the ore should be carried out
after the removal of the coarse tin. .The ineffectiveness of re-grinding after

- - the ti® has been slimed is shown in the re-grinding of table tailings from the
"middlithgs in the =20 450 mesh fractions, when the tailings were reduced in grade

from 05% Sn to 0.48% Sn by re-grinding and tabling.
It is considered that better results would have been obtained by less

- grinding of the niddlings.

4 The loss in the tailings after super-panning and tabling of the -350
mesh fraotion was 0.75% Sn. This is regarded as reasonable, having regard to ,

" the percent weight and tin coﬂtent of 'the fraction.

The rougher concentrates were generally of poor grade but increased in
grade with increased fineness. 44:5% of the total tin was removed as concen-
trate.(15.1% Sn) from the -20:450 mesh table. . It is thought that the feed to
this table was. too coarse andrthat a dig may have handled the duty. The coarse
tailings would then be ground to pass 50 mesh and fed to the subsequent tables.

A jig'hey remove some of the finer cassiterite and sulphides.

M The flotation of sulphidee isha comparatively simple matter. The
grindihg of the tin concentrates prior to flotation would appear to be a

 mattes for enquiry. It is thought that the high tailing loss of 1.52% Sn

shown in Table III - compositq Samples 3 & 4 - could be caused by eliming of
the tin conoentrate in re-grinding before flotation.

2.3 Rainbow Ore - Coa
B n SN
" The Rainbow ore is a Bigh grade ore oontaining 18.0% Sn. ;Some of the

© cassiterite is present in large pieoée and sink-float tests reported in a
. previous report (No. 2, Sectldn 2. 6) ehjw that good recoveriee may be expected

in all sizes tested.

l
k]

{ "The main heavy mineral preeeht is cassiterite, with relativoly minor
amounts of pyrite, pyrrhotitew sphalerite and galena. Liberation is almost

oompleme at 150 mesh."

B ~
£ A
S o :
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20341 Test Work:

1

’ Preliminamy concentration tests on a laboratory jig indicated that
- about one-half of the cas iterite could be recovered as a high grade concen-
~ trate in a jig. It was evident that the ore fed to the jig would require crush- .
. ing to -10 mesh, since this size was the maximum that the Jig could handle, B
although a coarser feed ‘may be desirable. :

Ore crushed to -10 mesh of welght 7427 gm. was taken for the test. A
"bed comprising 68 gm. of shot and a quantity of cassiterite was prépared for T
-the jig and the total ore was fed to it. The bed reqpired "poking" in order i
~ - to view the passage of cassiterite passlng it.. , E R

-

, The tails from the jig were wet—screened on 350 mesh, and the +350 mesh :‘3 )
“were dried and screened on 22 m.y 52 m.y 100 m., and 350 m.. The +22 mesh was groun.: -
~ground in a pulverizer to pass 22 mesh and split over the other fractlons. The ,_1,,

_fractions were then tabled in order to procduce concentrate and ta111ngs, and
a11 tailings (with the exception. of the =350 mesh tallings) were re—ground in
,a rod @111 and re-tabled for concentrate’ and tailings._ _ ‘ o

. 'The flow sheet, 1ncluding weights of products, assays, and other
. ‘results of the test, is shown-an F&gure 30 ‘ _ } -

‘ 2 ‘ St -
2 3 2 Gomments on the test: <. =~ & T v :
A The results of the test are summarised in Table IV. I S
o -k A : o
: i |@ABLE TV Coonn .
$3 |  EAINBOW CRE § . §
: _ WEIGHPS: ASSAIS AND DISTRIBUTION oFTIN . . ‘ : £
K | L e L e B o
e *‘Sn % “~';; . Sn/Distn. % i

1846 calc. “'f;“,g;, |
L7200 i 57.8 58,6
Table Ooncentrate f}g48.25 ‘r:f_jj_ W
C e - 45.0 oo
CU054.2 0 0 362 . 36.T
oo 4440 0 o
'f;‘38.8 i e '
589 T 930 5.3
451 ":: o
91 Qo7 0.7 o
132 5 ;
0.43 ‘ '
0.45 .
«20 :
[ . 1.24 3.9 4.0
L rSamples 3 3o 5.9 144
e n I*IOSS | . . L': 449 f ‘ .
1 R £ .' SECAN 100,0 100.0 -
‘!f o As with the Dover Caé}le dreé a record was kept of the welghts of
. Samples takeny &nd the tin is samples has been allocated to ooneeutretnSe
2 m;da;&mge and ta&iiﬁge in the:graperéheﬁh shown in Table IV. .
There was a loss of 4&9 gme ih the total welght of produots recovered I

.. and an increase in the total tin. The' recovered tin ‘gives a head assay value - .
. of 18, 6% Sn. Th;s value has heen uséﬂ in: calculatlng the dlstrlbutlon of tin
Cvalues. o SO oh e Ny : ‘ , St




RATNBOW_ORE
-10 m 7427 g. 18.3% sn (calc.)

ed from previous jigging)

b
Tails

6314 €. B.8% Sn
containing 41.4% of total tin

S’cil'eens '

Laboratory Jig (tin cons.

B * Concentrate |
1113 g, 72.@ Sn
containing 58.9% of total tin

r

Pulverizer K
+22 m

-30m .- -

. 2403 g. 8.22% Sn 1377 g. 10.18% Sn 1498 g. 10.5% Sn 930 &. 5.96% Sn
containing 35.9%n in Jig tails containing 25.4%8n in Jig tails containing 28.6#Sn in Jig tails containing 10. y Sn in Jig tails
- containing 14.8%5n in total feed containing. 10.4{aSn in total feed containing 11.7%n in total feed containing 4.2% Sn in total feed

<+ <+
-22+52 m -52+f00 m =100+350 m

45 wt.% 12.5% Sn .

Table Table - Table Table
, . .. .
 Cons. . Talls - Cons. Toils Cons. Tel1s Cons. Tails
- 152 g. ~ 253.5 g. 1017 g. 291.8 g. 1156 g. 168 g. 687 g.
_ 48,25% sn l 54.2% Sn 0.89 % Sn  44.0% Sn l 38,8% Sn 3.2% Sn
. I Regrind 30 mins. . 1l : . - .
] l Regrind 15 mins. " Regrind 15 mins,
Table . . '
Ny 3 -Table ) Table
: "Cons., Tails N 3 T 1
160.5 g. 45.0% Sn 1836 g. 1.42% Sn Cons. Tails Cons. Tails
B . % 54.2 go 1020 8' ’ 7403 8- 845 g.
. Teble 13.55% Sn 0.43% Sn 54.8% Sn 0.45% Sn
I <+ 'L > ’ . .
Cons. Tails 4
P.eg{"ind e
3
Table
Co?fs. Tatls ¥
\ - 52.4 g. 1-51% Sn 1785 g. 1.32% Sn
Sink Float R
L + 3
Sink Float
55 wt.% 0.7% Sn FIGURE
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Theusé of a Denver mineral Jig showed a reoovery of 58% of the total
tin in a concentrate ~assaying 72% Sn.

It is p0531ble that some of the larger pieces of cassiterite could not
pass through the jig screen and that a higher recovery of tin could be made by
operating the jig in a continuous grinding circuit. The ore made one pass over
the jig and the tin content was reduced from 18.3% Sn to 8. 8% Sn. After com-
pletion of the test, the jig bed was 68 gm. of shot and 255 gm. of heavy min-
eral. The volume of the bed was the same as at the beginning of the test, but
no assays for tin were made on this material.

The object in jigging the coarse ore was to recover as much cassiterite
as possible at coarse size and to minimise the sliming which could take place in

later grlnding.

The tabling of the soreened fractions of the jig tailing produced
reasonable grades of concentrates, and no further effort was made to up~grade

" them.

The tailings, (with the exception of =350 mesh), from the tables were
re-ground and re-tabled for concentrate and tailing. The tailing from the two
finer tables (-52 + 350 mesh) were reasonables The re-ground table tailings from
the =22 + 52 mesh fraction was high (1.42% Sn) and this was not reduced by re-

grinding and re-tabling.

In order to investigate the loss, a screen anély81s of a sample of the
re-ground table tailings was made and the fractions assayed. The results are
‘shown in Table V.

TABLE V
 SCREEN-ASSAY ANALYSIS

RE-GRIND TABLE TATLINGS

Sn Distn. % )

+350 52,8 0,18 : 6.9
-350 dry screen : . 804 ' 0. 62 3.8
=350 wet screen 38.8 o 3.35 89.3

: ~ 100.0 1.37 100.0

It is clear that the loss is mainly in the =350 mesh slime, where the .
assay was 3.15% Sn, as compared with 0.18% Sn in the +350 mesh., It is also
int;resting to note that the tailings from tabling =350 mesh fraction was also
3.2 Sne

It is considered that the first re-grinding of =22 452 mesh table tailings
was carried much too far and that a better recovery on this fraction could have
been obtained by halving the re-grinding time. It is clear that very little tin
was recovered in the second re—grinding of this tailing and that what tin was
recovered might have been obtained by re-tabling only.

The tabling of the =350 mesh fraction recovered 75% of the tin fed to
the fraction. It is considered that jigging and tabling of this ore would give
satisfactory results. Ore should be passed to the jig as soon as it is crushed
to a sultable size and the grinding mill discharge should be jigged so as to
recover coarse tin as soon as it is liberated.

The tabling should be carried out at as coarse a mesh as is possible
and middlings, if such can be made with an acceptable tailing, should be re-
ground and re-tabled. It is necessary to keep the -350 mesh fraction as small
as possible, if cassiterite is present in quantity in the ore. After the .
greater portion of the cassiterite has been removed, fine grinding is necessary
in order to liberate the fine partioles of oassiterite in the ore.

-~
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""" the ore before tabling.

2.4 Gilmors Oru -'

' 2.4.1 Test Work:

" ore after jigging would still be high, it was thought advisable to table the _~
- ore crushed to -22 mesh for the production of a concentrate and middling before o

Two samples of Gilmore ore were received. No. 1 sample contalned a

considerable qpantlty of fine —3" material. The sample was screened at 3" mesh
and the +3" and -2" fractions were subjected to screen sink-float and super-
panner analyses separately. The fractions were examined separately. ' ‘ “g\%fr

.

No. 2 sample was crushed and tested as usual. The results of the small-
scale testing of these ores, together with the mineragraphy, is shown in the

'Second Quarterly Report, Sections 2,71y 27«2y 2¢Te3y .and 2.7¢4.

Sample No. 2 was of slightly higher grade than Sample No. 1. The .
results of the small-scale tests on the two fractions of Sample No. 1 and
Sample No. 2 were similar.

The heavy minerals present in the samples examined were almost identical. |
The liberation of cassiterite was virtually complete at 150 mesh in Sample No. 1

~but in Sample No. 2 liberation was by no means complete at 350 mesh._ Sample Nos

2 was selected for larger scale concentration tests.

The Gilmore ore tested is a high-grade ore assaying 6.1% Sn. The main .

. heavy mineral present is cassiterite, with associated pyrite, pyrrhotite,
arsenopyrite, chalcopyrite and sphalerite. ’

L

Preliminary concentration tests showed that some of the cassiterite fg”ﬁ'
could be recovered in a jig from ore crushed to -10 mesh. Since the grade of .7 =

G

re-grinding the ore for the production of a clean tailing, since it was clear

- that fine grinding was necessary for the complete liberatlon of the cassiterh

ite. ¢

<
7

Thebconcentrate and middlings so produced could possibly be up—-graded
by re-grinding and tabling, with less loss than if it were flnely ground with

A bed for the jig was prepared from shot and crushed magnetlte. At the
conclusion of jigging, the material remaining in the jig was separated into

original bedding and bedding derived from the ore, by a simple magnetic separ- -
ation; the results would be quantitative.,

Approxlmately 8000 gm. of ore, crushed to -10 mesh, was fed to the jies

.. A concentrate assaying 54.6% Sn and bedding material assaying 41. % Sn were re-
- claimed from the jig. These two products conmtained 38.9% of the total tin fed

- to the jig. The jig tailing was crushed to pass through 22 mesh and separated

-~ into fractions =22 + 52 m.y =52 +100 m., =100 4350 m., and =350 m.. The frac-

tions +350 m. were tabled in order to produce concentrate, middlings and tail-
ings, and the -350 m. was tabled to produce concentrate and tailings on.y.

The tailings from the two tables +52 and +100 mesh, were re-ground and
tabled to produce a concentrate and a final tailing. The concentrate and the
midd%dng products were re-ground and tabled for a concentrate and tailing.

*  The =350 mesh product was tabled and it produced a low~-grade concentrate
and a tailing which was calculated to contain 2.3% Sn. The tailings were oy- -
cloned and produced an underflow, assaying 3.9% Sn and containing 53.5% of the
tin in 34% of the weight of the talllng. This underflow was tabled, but no

‘~concentrate could be obtalned.

B

, The flow sheet, 1nc1ud1ng we1ghts of products, assays, and other - v
results of the test, is shown in Flgure 4. , o
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GIIMORE ORE NC. 2 SAMPLE - 6.1% Sn

80C0 g. - 5.96% Sn (calc.) =10 mesh

LaboratoryLMine ral Jig

"Cons.

2.6 Hte %, Sn 54.6%
210 g.

Tin recovery -
24.1% of total

Jig'Bed A
2.1% Wt. %, Sn 41. 7%
170 g. .

Tin recovery -

Tails

95.3 Wt. %, Sn 3.8%
Tin recovery -

: : 14.87 of total 61.1% of total
Crusher
+22  mesi e creen T 3
22452 mesh ~524100 mesh -100+ 350 mesh =350 mes
55+3 Wt. %, Sn 3. 39% 26.0 Wt. %, Sn 4.5% 7.4 Wt. %, Sn 6.2% 11.3 Wt. %, Sn 2.82%
4214 g. containing 1983 g. containing 560 g. containing (3.0% Sn calc.)
49.1% Sn in Jig Tails . 30.6% Sn in Jig Tails 12.9% Sn in Jig Tails 386 g. containing
30,0 total Sn 18.7% total Sn 7.3% total Sn 8.4% Sn in Jig Tails
l , ‘ - . ‘ l 5.1% totil Sn
Table - 5 Table —table
. Conse & Mids. B Tails Cons. A Mids. B Tails Cons. Tails
173 g-9 Sn 33.T% 492 g., 2., Sn 5.35 3473 g., Sn 2.2% 118 g., Sn 37.2% 187 g. Sn 13.0% 1736 g., Sn 1.33% 16 g., 847 g.
36.3% S in 16.2% Sn in 47.5% Sn in 48.2% Sn in 26.5% Sn in 25.3) Sn in Sn 34.3% Sn 2.3#(calc.
fractias fract:.on fraction fraction fraction fraction Tin recovery Tin recovery
Regeind & hr. & Table 22p 8% l
1 Cons. Mids.B Tails 1
o TEMe Regrind # Hr. 27 & 58 g. 441 g Cyclone
Cons. A. Tails —vq 52.55% Sn  20.55% Sn 1.22% Sn !
_ 123 &8 . . Table S ' p { L |
4 ' 32.1% Sn  1.0% Sn calc. gons. A Tzils Overflow Underflow
' 4 g. 4645 g. 587 g. 260 g.
c‘;gmeslgr!kn::hll : : RegrinL 20 mins. 24.1% Sn 0.9% Sn 1.48% Sn 3.92% Sn
Tale ' Middlinect - ‘ ' Tabled
£ » 3 ddllngstarked P Could not obtain any cons. from
9%1613;- Tails 4 ground table. Floated with PTA and
§4 3%.811 P Table Flotol at 65°C and recovered
e coﬁ's. Té_lj'_]_s 31.5¢ of tin in a concentrate
108 g. €79 g. assaying 17.6% Sn.
41.6} Sn 4.57% Sn - '

FIGURE 4.
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2.4.2 Comments on tests

The results of the test are summarised in Table VI.

'TABLE VI
. ' GILMORE ORE
WEIGHTS, ASSAYS AND DISTRIBUTION OF TIN
Wi, gm. ‘ 'Sn ﬁ Sn Distn. 2
Input 8000 , 5.96 100 100
Qutput Jig Concentrate 210 T 54.6 24,1 '
. - ~ Pable Concentrate ‘ 27 52+55 -
' : ' 16 - ‘3443
‘ 280 . 54:3  45.4
- . ., ’ ']_..0_8_ ) 4106
. Total 641 51.7 69.5 75.6
Middlings 679 - 4457
260 ‘ 392
Total . . : 936 4.4 8.7 9.5
Tailings 4645 0.9
. . 441, 1,22
. - 587 1.48
i Total 5673 0499 11.7  12.7
| Samples - 498 7.7 8.1 -
.; loss 249 308 " 2.0 . 242
' Total | 8000 -

_ As before, a record was kept concerning weights of samples taken for
test, and the tin in these samples has been allocated to the conocentrates,
middlings and tailings in proportion to the distribution Sn %.

B ‘ There was a loss of 249 gm. in weight and a loss of tin. Combining
- these, the loss was 249 gm. at 3.8% Sn or 2.2% of the total tin. :

A Denver mineral jig recovered 24.1% of the total tin in a concentrate,.
assaying 54.6% Sn. The tables produced a concentrate, averaging 50.0% Sn and
containing 45.4% of the total tin.. The combined jig and table concentrate aver-

_aged 51.7% Sn and contained 75.6% of the total tin.

|
? ‘ N The material remaining in the jig bed, and derived entirely from the
1 ore, assayed 41.7% Sn and contained 14.8% of the total tin. The jig concen-
i trate and the residual jig bed therefore recovered 38.9% of the total tin.
| '~ The Jjig bedding was later ground with other concentrates and up-graded on the
i table. :
The re-grinding of the concentrate and middlings is difficult, and
tabling produced a tailing of 4.57% Sn, which is included in the middlings in
'Table IV. This represented 6.5% of the total tin. The composite tailings
assayed 0.99% Sn and contained 12.7% of the total tin. |

; The tailing from the tabling of the re-ground tailing from the +52

! and +100 mesh fractions (weight 4645 gm. and assaying 0.9% Sn) was sized on

: 350 mesh, and the ~350 mesh cyolosized. The size analysis, together with
assays and Sn distribution, are shown in Table VII.

&
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: - TABLE VII :
OILMORE ORE, TAILINGS 4645 am., 0.9% Sn
SIZING, ASSAY /ND DISTRIBUTION OF TIN

Sereen Analyéis

Mesh ‘ Wt. . 0% Sn Distn., %

+350 5544 0.73 44.2 44.2
-350 - _44.6 1.13 558 ‘
100,0 1100,0

Cyclosizer Analysis ‘ o »., -

Cyclonc Nom. Size Fraction Total Sn % Sn Distn. %
lé&2 34 1.0 ) |
3 24 10.9 12.4 = 1.83 45.2 25.2
4 .16 16.0
ok 1 3 J2e2 0.86 54.8  30.6
100,0 44.6 100,0  1QC.0

From Table VII, it will be seen that the loss.is greatest in the
-350 mesh fraction, which contains 55.8% of the tin in 44.6% of the weight.

The cyclosizer analysis of the =350 mesh fraction is interesting,
in that the fractions of tailings reporting in Cones 1 to 4 assay 1.83% Sn
" and represent 12.4% of the total weight. The material reporting in Cone 5 and
thg6;verflow represents 32.2% of the total weight and is calculated to contain
0. Sn. '

These considerations indicate that more tin might be recovered by
finer grinding of the tailing. This wes indicated in the mineragraphic
examination, when it was observed that "liberation was by no means complete
at 350 mesh". '

However, it must be remembered that the size of a clean, pure piece
-of cassiterite of Sp. Gr. 7, which would report in Cone 4, is 8.48 microns
as compared with 16 microns for a piece of quartz of Sp. Gr. 2.65.

The tabling of the -350 mesh fraction(2,82% Sn and containing 5.1% ,
of the total tin) was not very satisfactory, since only 22% of the tin fed to
the table was recovered in a concentrate assaying 34.3% Sn.

‘By oycloning the table tailings, an underflow product, assaying
3.92% Sn and an overflow product, assaying 1.48% Sn, was abtained.

A No tin concentrate was produced from the table when the underflow
produced was fed to it. 8ome of the underflow produot was flotated with S
P.T.A. and Flotol at 65°C and 31.5% of the tin in a concentrate of 17.6% Sn was

recovered. o ' ‘ -

The feed to the table, =350 mesh, was cyclosized. The results are
shown in Table VIII. . : -
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GIIMORE ORE -350 MESH FRACTION
CYCLOSIZER AWALYSIS

Cyclone Nom. Size Wt, ﬁ- Sn ﬁ . Sn Distn. ﬁ

2 34 : 3.14 . 12,5 , 17.1

3 24 10.64 " 6.0 c 22.6

4 16 14.57 3.4 17.6

5 S | 12.7 2.1 9.4

o/F -11 57.95 - 0.95 18:5

’ ’ 100,0 100,0

2.5 Lamb Oro ~

The sample of Lamb Ore assayed 1.99% Sn. Mineragraphic examination
showed that the main heavy mineral present was haematite, with small amounts of
sulphides (mainly pyrrhotite and chalcopyrite). The cassiterite is mostly free
between 100 and 150 mesh.

4 The screen assay and sink-float analyses of the ore are shown in Table
3 of the Second Quarterly Report.

24541 Test Work:

Since free cassiterite was present at +72 mesh, the ore was stage-
crushed through 22 mesh and separated into fractions +52, =52, +100, -100, +350
and ~350 mesh. It was thought that some of the cassiterite could be recovered
as concentrate or middling at the coarse size on a table, and the tailing could
be re-ground to produce a good table concentrate and clean tailing. It was also
thought that the percentage weight and tin content of the ~350 mesh fraction

‘would be kept to a minimum by these means.

The fractions were tabled separately. All tailings +350 mesh were re-
ground and tabled. The concentrates of lower grade were re-ground and tabled.
The tailing from this cleaning were added to the middlings, re-ground and
tabled. The -350 mesh fraction on tabling produced very little concentrate.
The flow sheet of the test, showing the weights, assays, and other results of
the. test, is shown in Figure 5. .

2.5.2 Comments on tests

. The results of the test aré.shown in Table IX.
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TABLE IX
LAMB ORE
WEIGHTS, ASSAYS AND DISTRIBUTION OF TIN .

< Wt gg.“fi.;t; Sn ﬁ a-_f': u. Sn Distn. %

Inpwt -5 o206 . 200
Output ‘Concentrate = 91 . 54.15
. 13 37.2
43.2 - 30.35°
22 25.5 | o
. 221.5 © 48.2 68.5 14.0
‘Middlings = 598 2.41
15 12.85
613 2.6 10.4 ° 11.3°
Tailings . 5095  0.28
5952 - 0.35 13,6 14.7
Samples - 320 3.6 1.5
Loss : 249
| 7355 100.0  100.0

There was a loss of 249 gm. in weight in the test.

As before, a record was kept of samples taken for assay and test, and
" the tin in the samples has been distrituted between the concentrate, middling
and tailing in the proportion of their tin content.

A recovery of 74% of the tin was made in a concentrate assaying 48. 2%
Sn. The tailing assayed 0.35% Sn, and a middling product, assaying 2.4% Sn
and containing 11.3% of the total tin was made.

The best tabling results were obtained from the -52 +100 mesh fraction.
The concentrate assayed 54.15% Sn and contained 77.5% of the tin fed to the -
table.

The concentrates from both’the coarser and finer fractions were of
poorer grade. It is thought that the =22 + 52 mesh fraction was too coarse
and that a better concentration would have been possible if the coarsest size
was ~36 instead of -22., The. fractions could then be split at 72, 150 and 350

- mesh.

The value of re-grinding the table tailing is shown by the fact that
tailings of grades 0.72% Sn, 0.4% Sn and 0.6% Sn were reduced to 0.28% Sn- by
© re=grinding.

The re-grinding of the concentrate and middling produced concentrate
of grades 64.4% Sn and 30.35% Sn. It was not possible to carry out any up-
grading of the lower grade concentrates, due to the small weights involved.
Some method other than tabling must be used to up-grade the fine middlings and
concentrates. In the =350 mesh fraction, only 20. 5% of the tin was recovered
in a concentrate assaying 12.85% Sn by tabling.

The re-grinding of concentrate and recovery of tin on the table could
doubtlees be improved by a study of the operation along the lines of stage-
grinding and tabling in order to minimise the production of slime and make
"possible the recovery of tin at the coarsest size.

The sizing and assay analysis of the tailings from re-treatment of the
. tails from fractions +350 fiesh, and the tailings from re~grinding of middlings
" 48 shewn in Tadle X.




LAMB ORE - 1.99% Sn
7355 g. -~ 2.06% Sn (calc.)

Stage crushed and screened

T ¥ &
-22452 m -52+100 m -100+350 m -350 mesh
% 51.6 Sn 1.9% Wt. % 30.2 Sn 2.9% Wte % 6.4 Sn 1.3k Wt. % 11.8 Sn 1.1%
3803 g. 2209 g. 471 g. 872 g. :
containing containing containing containing
47.T% :’otal Sn 42.0% total Sn © 4.1% toTl Sn 6.2% total Sn
e Table Table
Cons. &__‘_ B Mids. B Tails Cons. A Mids. B Tails
92 g. 36-3% Sn"" 156 g. 8.45% Sn 3550 g. 0.72% Sn 13 g. 37.3% Sn 51 g. 2.85% Sn 407 g. 0.60% Sn
Tin recowexy ‘ Tin recovery
Fraotion £6.4% Fraction 18.2%  Fraction 35.4% Fraotion 36.7% Fraction 23.6% Fraction 39.7%
Total  22.1% Total 8.7%  Total 16.9% L Total 1.56 Total Total 1.6%
N . r____
Tg;ie ) . Table
v -
j' ~ Cons. Mids. B Tails M 3
A 91 g. 54.15% Sn 211 g. 3.16% Sn 1907 g. 0.40% Sn 15 g. 12.85% Sn 857 g. 0.85% Sn
Regrind -52 mesh Tin recovery Tin recovery
T Fraotion 77.5% Fraction 10.5% Fraction 12% Fraction 20.5% h'actmn 79 5%
Total Total 4.4% Total 5.1% Total 1.3% Total - 4.9%
Table -~ i ‘
¥ v 1
Mids. B Tails |
. 147.7 &. > 2 S
' 3.05% Sn Regrind Rod Mill
, C‘o;:mtrate: A . Table y
to =1 h ¥
e y 20 mes Cons. Eigd_S- B TIails
. 22.0 g. 189 g. 5095 g.
B ,
Table mdd}ingj_ 25.45% Sn 1.65% Sn 0.28% Sn
;1 Regrind & hr. _
2.3 i : Tails e Table
45% Sn l Cons. Tails '
- > 43.2 g. 598 &g. :
30.35% Sn 2.41% Sn

FIGURE
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_ TABIE X |
| SIZING AND ASSAY ANALYSIS OF TAILING
LAMB ORE

Sizing of tailings from fractions +350 mesh

Screen finalysis

" Mesh Wt 4 Sn % Distn. . Sn

+ 350 | 39.1 0.10 15.9 15.9
100.0 0.25 100.0

Cyolosizer analysis of =350 mesh above.

Cyclone Nom. Size Wt. Sn % ..

1 ‘ 45 "

2 34 4.0 0.50 80.4 . 67.6
3 24 25.1 :

4 16 25.6 |

5 ‘11 13.9 0.15 19.6 16.5

o/F -11 1.4
100.0 0.34  100.0 100.0

Cyclosizing of tailings from middlings re~grind

Cyclone Nom. Sigze Wt. % Sn % Sn Distn. %
1 45 8.6 "1.14 4.06
2 34 28.6 1.48 17.18
3 24 30.5 1,96 24.81
4 16 | 1444 3.04 18.16
5 11 4.8 3.59 T.15
o/F -11 13.7 5.00 28.64
: ' 100.0 2.41 100,00

2.6 You-and-Me Ore -

The sample of You-and-Me ore assayed 1.94% Sn. The small-scale
tests on this ore are reported in paragraph 2.2.1 of the Second Quarterly -
Report,

The mineragraphy showed that the major heavy minerals present are
cassiterite, titan-haematite, ilmenite, pyrite, and pyrrhotite, with minor
sphalerite, arsenopyrite and chalcopyrite. The cassiterite occurs mainly

associated with light gangue minerals, and the titan-haematite and ilmenite

are usually closely associated and/or intergrown. Liberation of the cassit-
erite is not good, until a size of about 150 to 200 mesh is reached.

2.6.1 Test Work:

It was decided to treat this ore in much the same manner as the
Lamb Ore . ’ .

Approximately 10f kg of ore was crushed through 22 mesh and split
up as before into fractions -22 +52, -52 +100, -100 +350, and -350 mesh.

The fractions were tabled separztely for the production of concen-~
trate, middlings and tailings. The tailings from the +350 mesh fractions
was ro-ground and tabled for the production of concentrate and tailings.

- The =350 mesh fraction was tabled for concentrate arid tailings only. The

Beniidntrate fiom the coarsad table was ghound ond oloAnéd on a plaque. Tﬂﬁ
fadlingy Prom tha plaque apd tha teahia MEdAdtingn were ra~evnpn& ang tahled
for the production of concentrate and middlings

The flow sheet, showing: welghts, assays and other results of the

vtest, is shown in Figure 6.
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2,6.2 Comments on feuti“
The results of the test are shown in Table XI.

TABLE XI
- YOU-AND-ME ORE
WEIGHTS, ASSAYS AND DISTRIBUTION OF TIN

Wt. gm. Sn % Sn Distn. %

Input _ ‘ 10498 1.98 20786
Output Concentrate . 85 35.2 2992
' : 117 52.4 6131
89 43,7 3889
30 41.9 _1257T

321 44.4 14269 69.7 73.8

Middlings _ 690 2.47 1704 8.3 _ 8.8
Tailings ‘ 7250 0.29 2102
. 846 1.18 998

623 0.4 242 v

8719 0.38 3349 16.4 17.4
9775 ,

Samples 368 3.1 1155 5.6

loss 355 309

' 100.0  100.0

There was a loss of 355 gm. in weight and a loss of tin in the test. The
results, as shown in Table XI, are similar to those obtained from the Lamb Ore
shown in Table IX. The recovery flgures are almost identical, but - the grade of
concentrate produced was 4% lower. Since no . recovery of’ tin was made on the
table from the -350 mesh fraction,’ the feed to ‘this table was cyoloslzed. The
results are shown in Table XII. ‘

TABLE XII
YOU-AND-ME ORE
ASSAY SIZING OF THE =350 MESH FRACTION

Cxclone ﬁom. Size - Wt. % Sn % Sn Distn. i
1 ‘ 45 0.4
2 34 2.7° 2.25 38.9
3 24 17.1 :
5 11 14.0 .
oF . -1 42,3 0,82 : 29.2
100.0 1.18 100,0

It is seen that ore of nominal size less than 24 microns contains over
60% of the tin. It would therefore appear that the cassiterite is too fine for
recovery on the table. The produce was produced by dry crushing the ore to
=22 mesh. ’ .

' The sizing and assay analysis of the final tallings from the fractions
+350 mesh and the tailings (or middlings) from the re-grind of the middling
product is shown in Table XIII.
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YOU AND ME ORE — 1.94% Sn {assay)

10498 g. - 1.98% Sn (calc.)
Stage Crushed and Screened

-22+52‘mesh

Wt. % 53.6, Sn 1.75%
5623 g. containing - .
47.5% total Sn -

. Table

<
cohs. mids. Tails

122 g. 305 Sn
Tin recovery

381 g. 2.95%6 Sn 5016 g. 0.93% Sn

-52+100 xffesh

Wt. % 31.0, Sn 2.56%
3251 g. containing
41.2% total Sn

-100+350¢me sh

Wt. % 7.5, Sn 1.98%
7170 g. containing

. 7.5% total Sn

<
-350 mesh

Wt. 5 7.9%, Sn 1.18%

Table
~ Cons. Mids.

Tin recovery

85 g. 2.7% Sn

Fraction 49.4%  Fraction 38.7%  Fraction 11.9 Fraction 14.4% Fraction 13.2%
Total 23.5% Total  18.4%  Total 5.6 Total 1.14 Total 1.0%
. LT i \L
Table
L 3
Cotis.. Mids. Tails
. 117.g. 52.4% Sn 240 g. 5.9% Sn 2832 g. 0.42% Sn
: Reground in Tin recovery o . o
Rod Mill Fraction 13.4# Fraction 17.3% Fraction 69. 3}
T 5&016 Total 5.4% Total 7.0% Total  27.8%
4 v
Cons, Tails
. Regrom;d 3 br Reground
S al
Table
L
Cons. gi_:ﬁg
88.6 g. 7250 g.
43.7 % Sn 0.29% Sn
The concentrates were ground and cleaned
ir a plaque. The tailing from the plague and
the middlings from $atling were reground and

i
Gons.

85 g. 35.2% Sn
including concentrate
cleaned in plaque

tabled.

3
Middling
690 g. 2.4T% Sn.

Ta‘ils
623 g. 0.4% Sn

Fraction 72.4%
Total 5+ 4%

846 g. containing
4.8% total Sn

-

Table

Cons.

Tin recovery
None recovered

Taile

846 g. 1.18% sn

'FIGURE6
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TABLE XITI
0. YOU-AND-ME ORE -
'SIZING AND ASSAY AiNALYSIS OF TAILING

Sizing of tailings from fractions +350 mesh (0.29% Sn)

Screen Analysis

Mesh Wt. % Sn % Sn Distn, %

+200 19.1 0.23 16.6 16.6
+350 34.1 0,10 12.9 12.9
~100.0 0.27 calc. 100.0

Cyclosizer analysis of =350 mesh above

Cyclone  Nom. Size Wi, Sn %
1 45 |
2 34 11.6 0.54 61 47.2
4 16 17.2
5 1 9.4 0.26 3 23.2
o/F -11 ~ _40.9 -
100.0 0.40 100 100.0

Cyciosizing of tailings from middlings re-grind

Cxclohe Nom. Size Wt. Sn % Sn Distn. %
1 45 16.0 2.42 O 15.7
2 34 29.2 1.56 18.4
4 16 11.7 4.28 20.3
5 1 : 6.5 3.60 9.1
o/F -11 21.2 2.26 19,9
c 100.0 2.47 100.0

2.7 Lizzie Ore -

The Lizzie Ore is comparatively low-grade, assaying 0.97% Sn. Minera- |
graphic examination shows that the heavy minerals present are haematite and
goethite, with some psilomelane. Liberation of cassiterite is satisfactory
at about 72 mesh and virtually complete at 150 mesh.

The small-scale sink-float tests show that the sink product is generally
greater in eight than the float, and that, while the float would assay 0.14 Sn,

~ the sink product would be less than 2% Sn..

' 2.7.1 Test Work:

Exploratory work only has been done on this ore. Planning has shown that
a reasonable grade of concentrate can be obtained from the ore, but the recovery
would be poor. !

Portions of the ground fractions have been tabled, with poor results.
These were not pursued to completion and were not assayed.

Portion of the ore was tested in a mineral jig, with the object of
removing a clean tailing. This was not successful, since the recovery was in
the region of 30%. . :

It may be possiblé to discard up to 60% of the ore by tabling, after .
grinding to about 72 mesh. The concentrate from this operation might be treated
by flotation in order to remove the haematite and goethite, and the residues up-
graded by tabling. There is some possibility of magnetically separating the
haematite, but no work has been carried out on this aspect.



| 2.8 ;055 Ore =
2.8.1 Test Works

The consolidated results of small—scale concentration tests are shown

in Table XIV.
TABLE XIV

TIONA ORE - Assay 0.51%

SCREEN ASSAY, SINK-FLOAT, SUPERPANNER ANALYSIS

Sink-Float P
’ ; Distn. Sn Distn. %
Mesh Wt. % Sn g  Croduct Wi % P on Total Ore
+36 12,6 0.39 . ' 9.77
=36452 . 12.7 0.50 Sink . 9.4 3.88 72.8 9.19;
Float 9.6 0.15 . 27.2 3.44) 12.63
=52+72 ©  14.9 0.43 12.74
=724100 12.3 0.59 Sink 11.2 3.84 172.8 1o.5og
- Float 88.8 0.18 27.2 3.93) 14.43
~-100+4150 10,0 0.55 Sink 11.1 4.56 90.2 9.87§
' , : Float  88.9 0.05 9.8 1.07) 10.94
~1504200 6.3 0.73 Sink 14.7 = 4.71 _94.2 8.61? A'
Float 85.3 0.05 5.8  0.53 9.14
-200+350 8.6 0.67 ‘ . ‘ © 11.46
l Superpanner Analysis
Tails . 99.1 0.3 67 12.6) 18.9

Calculated assay 0.50%
" . Assay 0.51%

2.8.2 Mineragiaphio Examination of Iona Ore "Sink" Fractions

The assays of the sink and float fractions indicate that good recovery
" of the tin bearing minerals may be obtained by gravity concentration methods,
even at relatively coarse sizes. One mineragraphic examination disclosed that
the heavy concentrates contain high proportions of heavy gangue minerals which
would always report in a gravity concentrate. Identification of such trans-

. lucent minerals is difficult by mineragraphic techniques, but the concentrates
certainly contained iron oxides, manganese minerals and minor sulphides.

Liberation is good at a relativély coarse size, but the élimination of
the diluting gangue minerals will prove extremely difficult.

2.8.} Comments

The shortage of time avallable, and the low-grade of the ore, together
with the discouraging results of the small-scale gravity concentration tests
‘resulted in no further work being carried out on this ore. Even at suitable
sizing, superpanning produced a very low-grade concentrate whlch could almost
certainly not be bettered in any larger-soale operation.,

A preliminary flotation test upon the ore resulted 1n a recovery of
approximately 67% of the tin in a oconcentrate assaying 1. 64% Sn, This concen-
trate again contained most of the diluting minerals found in the gravity
conoentrates. .

e .
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