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Introduction 

These reports were made as part of an

investigation into tin ore treatmeftt 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 Mineral 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 Australian Ore Deposits"

in the Eighth Commonwealth Mining and Metallurgical

Congress Publications.

The Summary and Conclusions Section has been

.placed before the four progress reports for the convenience .

•^of those seeking an outline only of the scope results and

conclusions of this project.
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UNIVERSITY OF QUEENSLAND 

pEPARl'MEm' OF MlNmG· AND MErALLURGICAL mGlNEERIN'g 

MlNERAL nmJSTRI1l5 RESEARCH AND TESl'mG SERVICE 

Mm'J:LWRGIOAIt RmEARCH mo Tm ORE TREATMlm, NORl'H 9J.JED!SLAIl) 
COJW+CT 0.506627' FILE NO. V.F. 295/5/11 .. '.: .. 

. ! SUMMARY .AND OONCLUSIONS .-
'. 

In 1964, an investigation into the treatment problems of. several North 
Qaleensland tin ores was initiated. 

• • I ~ 

. It was geneFally agreed that the investigation be made to asoertain -

;"2;~'~'/ ~ .. Ca) the mineralogical oompoa~~~on and assooiation of the oreal alii 

.'\''';:;~ij (b) their response to ~:tne. of treatment. . " 

" I 

~H~;;~;::,;~~Ii;~:>:" 2. ORES FOR nMmIGATION. . '. . 
:. . ·'~~:D<;;;'t;·!:i... Samples of the" following ores, arranged in order of desoending grade as. . 
:.,l.';.::;'(\:..,';: .... ·reoeive~,. are as tabulated ,belov·. The size (D.S.S.) at whioh liberation is sensib17 . 
• ~ t, ·'~~'~·~'i:~~·~~tt;;' ~.;;...' ... ..., t ';& al h . . 
:.;·:.".; .. i,~,~FL!fi:: oom..,..e e .... s so s own. . ':.' 

:,::;'~~~S~", 1. :Rain: " . ,,: * " 
.(.~~~.'2,.,.'.~ .. ;.,1.r . '2. Bloodwood 8.54 
;~.<·~.~~}~'~~t.)~~;~.;~!:;(~\. ".'. 
'·: .. ;'r1.~·,.:~.dCi'~j',·t:. '.' ". .' .3. Gilmore No.2 .. · " .J 6.1 
F· ··}l''7~··:..:i0':''':···· Gilmo v 1 " .. ' . "·,·;: .. ;i'-'·':',"'.·····:,··· '. " .. :' ,4. re ~,o. 4.51 
;,.'.:::j.:·~{e~J.£;~g:··: .'. 5. '" Do . 0 t' 2.75 ,~"'.;~.·.jrI.i::;.'t-:.)>:: . " ver as le 
~.;:,;<·it$<:~:,:··. 6.: Lamb . . '. :,: 1.99 
""~'~"\\"'''I!' t. " 7.'You-and-lle 1.94 

,:·/,':'';'·~·:k~~:';):·:·! 8 . L1 i i. . ',' 0.97 
i": • .' .. :~ •.. :.,.), .• ~:, •. :,'''. •. zz e , :1 

·.;:''':i~~··J:~:~i>1t:ltc·· .... '. '.' 9 G t 'South I', 0 eo .>. ;';:'.:;':'. i~k")j-i!':'; l~' . • rea ern . • 

'):;}~~~*J:;::fi.!:. :~.. 10. Iona r 
'" 0.51 

Liberation 
- Size ». S. S. 

\' 

150 
. 72 
350 . 

·150 
100-150 . 
200-350 

: 150-200 
72 

. 150 
, I 

. ,~ 

-:'):;;;i~>';:\';: 'It is Pointed ,out that Bome oassiterite is available for reoow17 at sizes 
).,~,':;~1;~~:~·:;~(·;~, 'ooarser than that at whioh liberation is sensib17 complete. .: i 

The ores maybe olassified into four grades-
.• t I 

NO •. l . Rainbow ore at l~~ Sn is' a verT ·high grade ore, 

.No. 2' to 4 »loodwood and Gilmore ores are high-grade ores, 8.54 to 4.51~ an, 
Bo. 5· to 7 . Dover Oastle, Lamb, and You-and.-Me are medium-grade ores, 

. 2.75 to 1.941» SIl, aM . '. . ' 

50. 8 ~o 10 L~zzie, Great Southern, and 10na Ores are low-grade' ores, 
. oontai~ng les~ than l~ Sn. . 

I 

, .' " 
3. SUMMARISED NOTES ON ORES 1u'ID;'T!5T RESUIIlG. 

. . 

):;~f~~;" he"" been ~~::~:e~=~::.0i,tr. ~~:m~,t!:tt::s:!e o:=:ao:: 
brieflT tor the purpose of this' final report ... 

' . .- .. '';'':~::\:'.: 
:.;' . ;<>:,.' 3.1' Rainbow Ore 
, . ,\"> ::"<~'::':,' I . 

. :: ... :·>::'~:~1·· :.... I The main heavy mineral present is oassiterite, with minor amounts of 
··:';~~.~:t:;~·:~::::,\, .' 'P1l'1t~, PYrrhotite, sphalerite ~d gal.ena. ' . 

.... 

'.t· 

. ::",.-:-:~:».,' :In the test work, the reOOVery of tin'was oarried out in stages.' -10 mesj 
, . ,;:/,~·;:F. '.. ore was fed to the jig, the jig tailings orushed to -22 mesh for tabling. The " .,' 

':'~~:." table .taUiDgs were re-ground for the produotion of an aooeptable tailing. . '. 
lol ,;::~. Or I._ I " . • , 

':'<:':::<: ':;' .. ; The j~g' reoove~ed 58.6~ of the tin in a ,.~noentrate ~s~ 7~ Sn. I 
~~~'1~,i~) ,TIie ~t81 r~ of ~~ ...... 95;~in a ~trat~ 8aSqUIg 58.~ an. 

I.' 

.,,'. 
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, In the re-gr1nd table :tailing, 8~ ot the 1088 ot Sn oocurred in the ;"350 
mesh traotion. The total tailings assayed 1.24~ Sn. " ' , 

'I \ . 

3.2 Bloo'dwood Ore 

'j • ' , The JJ)ajor heavy minerals present, roughly in order ot their a,bundanoe, 
~e - oassiterite, pyrrhotite, I~oheelite, 'sphalertie, p,yr1te, galena and ohalco­
pyrite. 

,i 

"". 

-" ~I 

r ~~. , 
.• ·.1" 

:: I 

,- '1'~ " 

Two tests were made onlthe 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 r8'-ground. The : sulphides present in the concentrate were removed 
by,flotation, with a loss of 1;1 of the Sn in the flotation produot. . " . 

, , 

In test No.1, 70.8; of the an ,was reoovered in a ooncentrate assaying 
51.0% Sn. . " . 

In test No.2, 71.~; of the Sn was recovered in a ooncentrate assaying 
53.1; Sn. 

" ~;>r.:,: 
t·>;,', ,3.3 Gilmore Ore No. 2 
~!-I' .. ' 
; ~" , . 
~.}··r ,; -'f' 
~,'::,;:,',i:, ' .The main' heavy mineral~ present are pyri:te, pyrrboti te, arsenopyrite, 

'ohalco~ite and sphalerite. Sbme:oassiterite grains are intimatelY'mixed with 
('<! ;',: 
;,,~,,( light gangue minerals. I : 

:"/, I 
I . ' , 

", 
~ ,~: .. :. ~ , The concentration tost on this ore was oarried out by jigging at -10 mesh, 

stage o1'\l!lhing to, -22 mesh, and I tabling the sized produots. The table tailing was 
re-groUnd and tabled for an aoceptable tailing. 

" .'" 'i ,:~ •. 
I,. 
f, ' ~ 

k.~·:' , : /";, 

t:"ji;' i, ' i The jig reoovered 24.i; of' the total tin in ,a ooncentrate ass~ 54.6~ 
f, ') Sn and the tables reoover~ 45.4~ of the total tin, making a total recovery of 
;' ,:; , '75.6tJ, in a ooncentrate assay1.ngl5l. 7tJ, Sn. 
0, ,.. I 'r '-.• , 
,1, ." 

, ;. 

':", 

r, , 

f.l " 

,The coarse table ooncentrates were up-graded by grind1n8 and re-tabling. 
'11 ' " ~~ \ 

o I 
II Little corioentrate was', reoovered ~rom the -350 mesh ore by tabling. ": , , 

This ore was similar to ore No.2, but contained 'a greater proportion of 
fine m$terial. The heavy miner~s ,present were similar to ore No.2, rut the Sizing 
lor liberation was coarser. I' " ( 

I 

No oonoentration test;was made in it. 
, , I 

: . :3.5 DOVer Castle Ore 
I 

n 

i';', '" , The heavy minerals present are sulphides, including pyrrhotite, pyrite, 
;" '!and ohalcopyrite, with mincr g8!lena 'ana sphalerite. 
l" " ' I'" , , , ! I) 

", A conoentratlon test was made by: tabling ore orushed to -20 mesh. 
: ! 

, The table tailings' werle re-ground and tabled~ The concentrate was re-
'/ ,,:ground,'and ncated tc remove, sulphide!l' and re-tablod t,o produoe a tin oonoentrate~ 

:. ;:i, ; I The conoentrate contained, 77'. CJfo of the tin at an assay cf 43-44i Sn. 

"~I, The sulphides assqed!:5.23~,Sn and' oontained 7.1tJ, of the total tj,n. 
,:'," .I'il ,!, i , ' 

,;- , , tiThe taii'ings aver~d, '0.-4~ Sn.:, ,', 
, I ' 

t: The'concentrate was up..gradedJ to 58.4~, 
"assqing 25. fII, Sn. ' , I" , .' 
'. 1M • !j , II 

wi th 'the produotion' of a middling 

, . 
" 

"', '" I,: I ' I!, 

!!, . ,:;I .. ' \. . ,'~ , , 
, '. . ., " 

tr J. 

" 
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3.6 Lamb Ore 

". The main heavy minerals present 'are haematite and oassiterite, with small 
amounts of pyrrhotite and ohaloopyrite. 

The ore -22 mesh was tabled in stages. The conoentrate was r&-ground and 
re-tabled. The table tailiDgs were re-8l'Ound and r&-tabled. 

The reoovery of tin was 74~ ill a ooncentrate. 48.~ Sn •. 
I 

, ,3.7 You-and-Me Ore 

Tbe major heavy miner8.ls present are oassiterite, titan-haematite, ilmenitr 
;pyrl,te', and wrrhotite, with minor sphalerite arsenopyrite and ohaloopyrite. 

The ore was tested in a similar ~r to the Lamb Ore. 

The ooncentrate assaying 44.4" Sn oontained 73. &J, of the total tin. 
II 

·3.8 Lizzie Ore 
, 

. The heavy minerals pre~ent are haematite and goethite, with some psilomel-

,. I' The sinkP-float tests Showed large quantities of heavy minerals of sp. 'gr. 
" 'greater than 2.9. ' . 

A f' , 
I 

Exploratory work onl.Y. was oarried out on this ore and this ·showed that 
.. , the re~;overies wou~d be poor. :, ' 

. It would appear that aome method qther than tablUJg alone, is required for 
'. this ore. i, " . 

· ·'3.9 Great Southern Ore 

The main heavy minerals 'present are earthy haematite and goethite. 
! I 

j, The ore, ground to -52' mesh, was tabled. The oonoentrates were subjeoted 
to ma~tio conoen~ration and :some magnetio material removed. 

. , . . h ,. . 

'v' In the test, 4~ of the Sn w~s recovered in ~ ooncentrate assqing 44.3'" 
Sn. . I I \ . 

! ' fl 

3.10 10na Ore 
n , 
'I ' The sink portion of ~~ sink-float tests oontained a high proportion of' 

,heavy gangue minerals and, while identifioation was diffioul t, they contained i~n 
oxides, manganese minerals and minor sulphides. ~ , . '1 ,I 

4. CONCWSIONS I , : 

! ,'. 

~~ Every ore presents its own problems, and this is oertainly true with 
respeot to the tin-bearing ores discussed in this and previous reports. Neverth&­
less, the main problem to be tiloed in! ;the treatment of these and similar ores is 
that ot. the feasibility of their treatment in,oentral, oust om mills whose design 

\,' ," 
" 

I .; ... .' ... 
~:. :; ,'" . 
, " 

;. . . '" -,.,. 
~ " " :' ;'.' ~ . 

" 

~'.. ,.... . '" .. ' 
t . I • • 

.. , 
I; 

:", 

.: must tAke advantage of simil~ities in the treatment problems while allOwing as 
far as~,possible for their differences.1 

\1 . .: 

, ' In most oases, reasonable re00veries could be obtained at grades whioh 
were rather low.or "marginal" 'compared with those generally oonsidered to be 

. aooept~ble. In some oeaes, grades were extremaly low'due to conoentrate dilution 
by heaiV7 gangue ~inerals; these problems have not been solved in the current test 

,'work, and l«)uld require intenSive studY_ . 
'. 

I~ . Dilution of conoentr~tes by SUlphide minerals oan be overoome by flota­
:' tion nth little loss of oassiterite. II , ' 

;1 " 

, .' I • L Obviously, the main Mffioul ty lies in avO'iding the over-grinding of 
ores '- a praotioe whioh appears to be common (in the interests of the produotion 

: of his.q.e1'-e;rade ooncentrates),: but whl10h invariably, with a friable ~ral suoh 
.~ oassiterite, results 'in "sliming" imd the loss of tin., 

\', . " tJ l' . I: 
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,If any generai prinoiple may be laid down, it ,is that the conuninution 
·units used should be suoh that unneoessary sl~ming is avoided; and that, in general, 
oomminution should be carried out in stages with associated sizing devices, so that 
the feed to any gravity cpnoentration step CO~B as short a size' range as possible. 
Pr1~ry Srindins should be by rod milling. The s.izing device should be a soreen 
where this is eoonomioally feas'ible, and a oyclone for finer size ranges. Conoen­
tration prooesses should take plaoe upC!n feed as coarse as possible,. even to the 
extent of including machines such as jigs within grindin~si~~ oircuits •. 

Shaking tables appear to be the. most suitable Concentrating maohines for 
intermediate size ranges and, generally, table concentrates should be re-tabled 
for oleaning, with the oleaner 1;fl.ilings, peing 'retumed t'o the rougher table or to 
r~-grinding. The middlings from rougher tabling of the coarsest size range should 
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 warra~s 
their re-grinding and re-treatment. Coarse ooncentrates (for example, those from 
a jig in the grinding circuit and from the coarse table) may the.mselves .require 
light rc-grinding and re-tabling to improve their grade, but this probably will 
resul t in a higher reoovery than that obtained if the whole ore is grQund suffie­
&ently to produce higher grade ooncentrates immediately. 

: ~". .)\ , .. 
'.. ~1 Al though no tests were ":Carried' out in verification beoause of the laok of 

Eluitablei equipment, there is lit:tle dou'bt that the finest fractions 'of the ore·, 
'Uould respond best to countel."-otirrent oyoloning and the treatment of the underflow 
on vanners.Fine material lost·'from the vanners would be irrecoverable from a 
praotical standpoint. :::' 

All of the above obser~ations :must be considered in the light of the size 
at whio~ liberation of the oass~terite ,is achieved. Some of the ores tested as 
part of,~is projeot displayed aatisfaotory liberation only at sizes too fine to ' 
justit.r.~he inolusion of any ma~hine whioh might reoover a coarse oonoentrate. 
~, ' . '. ,11 . 
r, ;-; The separation of sulphide mirierals from gravity oonoentrates appears to 
(be possi·ble by blotation (reoowring a ;sulphide ooncentrate):, but the occurrence 
:of heavynon..aulphide gangue minerals in~ other ores presents a very difficult pro­
fbI em. 'l\he controlled roasting ~f iron·-orides to render them suitable for magnetio 

'. Iseparati'On would be the obvious:'k approa61l' where the heavy 'gangue minerals predominate 
.~ ';- fin this I form, but the vol~e or:::work oarried out through the period of the contraot 

Ipreolud~d the opportunity to "investigate this aspeot.· . 
. il .': '. 

. 11 . Ii As yet,. there is 'no fJJ6tation~d'eagent oombination available whioh may be 
.. 1~sed fo» the highly seleotive £lotatio~ of oassiterite.Although good recovery oan 

Ibe aohi~ved, many othor minerals respond to the reagents in' 'the saine' If'QY as does 
!.oassiterite, and low-grade oonoentrateef result. 

Tho possibility of thEt.i volatilli.sation of tin from low-grade. conoentrates 
its perhaps the other most promising line of investigation to be followod us a 
isequel ;to the above reports. I', 

. ~ 1 . i ': 11 
.;, :: The main objeots Clf this present projeot was the eluoidation of the treat-
'Iment problems presented by oertain ores from North Queensland and, in partioular, 

.' r~he manner in whioh available or standard equipment may bost be employed to maximum 
. J :i:effeot p,n the reoovery of tin. n }.bch Uiformation about these speoifio ores is now 

:availablle as a result of the t~st work:~ and the Department of Mining and Metallur~ 
liloal Engineering is now in a pOsition to offer detailed adVice upon their treat-. 
J.)Jiant. I ' ;!. 

Ii i1 ; .. ; I 
" I ,The ovel."-riding pressure upon' 'a tin produoer in the field is the neoessi ty 

., irto pro~oe a oonoentrate of a oertain grade. It is ::xiooatio that grade and reoov­
I~ry ar~ inversely related, and :1that if;.,lowar-grade conoent:tiatos wore saleable,· 
)~eooveJi1.es of tin in ore treatment ooulid be improved. It i!s possible that research 
!dnto the reoovery of tin .from lower-grade ooncentrates by existing methods, or 
modifioations thereof, may prove to, be' as fruitful a field of research, from the 

.... oversll viewpoint of the effioient useLlof material resouroes, as that of ore oon-
i~entra11ion. l:J (.i ,; 

i~;'; II:: 
;,5. ACKNOWLEDGMENTS: I: Ii 
" . : : l; b: 
il . () The authors wish to tim.nk thehspo~ors of this research pro~eot for makiilg 
I~it finanOially possible. In tliJeir~ vie,., ·it has proved' stimulating and has provided 
: la. grea'tfi fUnd of basio information frouriwhioh speoifio advantages will oertainly 
; lensuo. ft tl ,.J . . 
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mUVERSITY OF GUEEHSLAlTD' 

DEPART1\~lT OF ~.rrNmG AND METALLURGICAL ENGn~ERnm 

I~jINERAL INDUSTRIES RESEARCH AND TESTnm SERVICES 

ME'rAI,LURGICAL RESEARCH Th"TO TnT ORE TREATMElTT, NORTH QUEEiNSLAN:q 

CONTRACT C.50('697 ' 1I'ILE NO. vr. 295/5/11 

1. TI?I'RODUCTION: 

After discussions in early 1964 bet~leen the Dureau of l.u.neral Resource:", 
the Queensland Department of ·Mines and the Department of Mining a.nd Metallurgical 
Engineering of the University of 'Queensland, an investigation has been initiated 
into tlw treatment problems and promise of several tin-bearing ores from Northern 
Queensland. This is covered by a Contract (0.506697) between the Bureau of l'.ineral 
Resources and the Mineral Industries Research and Testing Services of the Depart­
ment of, ltining 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 

, assa.ying 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 e'ach 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 conse~uence. ' 
. ' 

, It .. tas generally agree.!,' therefore, that samples of several ores should 
be investigated in order to ascertain (a) their mineralogical composition and as~ 
iation (particularly "iTith, reference' to the liberation required to give clean con­
centrates,and good recoveries), and· (b) their response to various types of treat­
ment. 

2. SURVEY OF AVAILABLE DATA: , ' 

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

these ores, from the point of vieli' of' tonnage and grade, were placed upon a "short 
list". Other ores, of 'tlhioh there appeared to be no 'record of recent mining or 
shipment, were also considered. 

Subsequently, ~~. R.O. Archbold'of this Department visited the area and 
inspected all, of the operating plants and ,ZM.nY of the mines in the area. As a re­
sult of his discussions with operating personnel' in the district, it was arranged 
that samples of the following ores should be shipped immediately to tAe Department 
for test work'~;' . 

1. Gilmore 
, 2. Blo od'i'ood 
3. ' Great Southern 
4. Lizzie 
5. ~bC , 
6. ' You and 149 
7. Rainbow 

There was considerable delay betweencrrnngingfor the shipment of these 
samples and their receipt in'~risbane, but, at the time of writing this report, 
'the last of the seven samples had just been received. ' 

3. TEST \'lORK - GENERAL, 

Since all of the ores Ifsted above are at present either treated in a 
gravity separation plant, or most likely to be.treated in such a plant, it was, 
decided that each ore should, in the first ins'tance, be subjected to matallurgic~l 
analysis, size-reduction, sizing,mineralogioal analysis, and standard small-scale 
gravity O,Pncentration treatment, ~articularly in order, to ascertain liberation of 
the valuable mineral(s) at :varioUs sizes and the grades 'of concentrate which could. 
'Qe anticipated therefrom." ,', , ;'. ' ' ' 
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A portion of Aach sample!has been, ~r will be, subjeoted to a virtually 
.t.nd~r~ Iy.t.m ot oru.hina, scmplins. .1z1nB, oono'nt~Qt1on, an4 m1ne~aloi1cQl ana 
metallurSical analysiG. The Dyst~m i·o Ghown in Fisure 1. ' 

FIGURE 1 - pru~LIMnrARY ORE TREATMENT FLOl-lSHEEr 
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Each size fraction produoed in the size analysis will bo assaycd for 
tin, And .el~ot~d size frlotions will bo .~b~aoto4 to .t3n4ar4 mink-float or ' 
superpanning tests, products of which will, be examined micrOscopio:!l.lly and 
analysed. 

Examination of the result$ of this system of investigat~on should ~~vo 
specific information regarding the extent of selective comminuti~n of the tin­
bearing minerals, the ,.size at which suitable liberation can be achieved, and tho 

'types of other minerals and middlings parti'cles which might be expected to dilu.te 
tho tin concentrate produced. This basic information will provide pointers to 
~~~~iblc larger scale tests;using ~tandard (laboratory-scale) concentrating 
::''1c!linoo. 

~. ESULTS OF TESTl'TORK: 

Each head sample obtained from the "preparation" n'owsheet was analysed 
for tin, and. other assays 10.11 be performed in the near future. The results of 
the hea4 assays are shown in Table ,~ • 

. ,; 

The Gilmore ore' sacple,' a~ received, was found to contain about 40% -
til. In this case only, the sample \1aS screened on t", and the two fractions 
treated separately. 

TABLE 1 - 'HEAD ASSAYS 

• 
%ISn 

. " Mn '" Si02 , II -
1. Gilmore +tt, 

i 3.42 
-~, 6,,22 

2. Dloodwood' 8·54 2.2 19.9 
, . 

3. ,Great Southern 0.80 ~ 

4.' Lizzie 
~\ 

0.,97 

5. Lamb 1·99 
' , 

6. You-and-Me ,1.94 
" • 

7" . ' Rainbow N?t yet aS8aled • 
i' , , 

4.1. ELOOD\VOOD OP.E 
i i : .. 

~.l.l. P~!sicaland Chemical Testing 

The results of the standird screen-and-assay analysis are shown in 
Table 2. ".'., 

TABLE 2 - SCREEt!:-~ASSAY ANALYSIS - BLOO])WOOD ORE 

Size (~esh) 

+36 
36/52 

, 52/12 
72/100 

lOO/i-50 
150/ 200 . 
200/350 

-350 ,: . 

iJli 
24.7 
11.3 

8.9 
7.8 
8.3 
6.7 
7.7 

2').6 
100.0 

i 
'I 

,. , 

i Sri 

, 9.40 
10.18' 
12.00 
12.67 
12.51 
11.09 
9·95 
3.44 
9.02 (calo.) 

Sn Distn. " , 

25.8, ' 
12.6 
12.6 
11.0 
11.5 
8.2 

. 8.5 
9.8 

100.0 

. The size fr~otions +36, 5.~/72, 100/150 and 200/350 mesh were subjeoted to 
'i~tlo~t to.tin« in t.trA-b~omo-otbAne (Tnm),.p. ~. 2.90, An4 the ~~4uot@ 
assayed. Samples of solected "sink" products were also mounted, polished, and 
examined' plinere.graphioally. '.i' i . 

J 
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, The results of the si~-float testsara aholin in Table 3. 

TABLE 3 - SDflC-FLOAT 'rEsrs ON SIZE FRACTIONS - BLOODHOOD ORE 

Size Fra~ 

,+ 36 mesh 
52/72 

100/150 
200/350 

~ Float' 

i2!!. Sn % ~. Sn ! 
60 15.46 40 0.31 
88 21.92 42 0.21 , 
56 22.32 44 0.15 
54 18.42 46 

, , ri 

4.1.2. ~uneragrap~t 

The three coarsest samples reported in Table 3 above were mounted ~nd 
'polished, and examined mineragraphically. I,t il3 considered that examination 
of sueh samples is generally more fruitful than examination of lumps from the 
original sample, since (a) most of the light, barren gangue has been elimin­
ated, (b) any 011e mounted sruI,lple has a very much higher probability of con­
taining grains of all of the minerals of high specific gravity in the ore than 
even a suite of lump samples~and (c): such samples are useful in examining the 
degree of liberation. " 

Quantitative grain rw~-.-!;ing has not yet been carried out, but the 
association of minerals is not very complex. The major heav,y minerals pres­
ent, rougbly i~ order of thei~ abundance, are - cassiterite, pyrrhotite, 
scheeli te, sphalerite (\"7i th ei-solution galena nnd chalcopyrite), pyrite 
(sho\ving minor marcasite incl£tsions)~: galena arid chalcopyrite. There appears 
to be little predominant nsso'biatior. ' of one mineral with another, but liber­
ation'of all species is sensibly complete at sizes finer than 72 mesh, (ex­
cepting, of course, the fine ex-solution galena and chalcopyrite in the 

) 
, # 

sphalerite • ' , ' 
I' 

Assays for tung;J'~"'n, iron and' sulrhur, as well as, for tin, will be 
carried out on gravity cor.centrates produced in ,future testing. 

I t 1~ . : •. 

, ,4 .1.3. Inf!!~p-'q!9..! lJ 
1 J ~:: ".' 

': It appears that a high: degrae:~f liberation can be achieved at a 
relat~vely coarse grind and that the 'tabling of two or three classified 
products should produce concentrates;with good recoveries of the ~~n, pro­
viding that oVergrinding is avoided by careful closed-circuit sizing. The 
elimination of the sulphides lin the concentrate should be possible in a 
simpl~ flotation circuit. ; 

i' 
" As the o:t'.e is of such ~igh grade~ it ,is 'considered that liberated 

tin should b'9 recovered as early as possible, perhaps by the use of a "unit" 
jig in the grinding circuit. " r~ 

:: : I' 
,! Future test work will tOllow these lineso ' 

I' 

4.2. YOU-AND-MEL9]! :i 
1 i i1~: 

A·2.1JJ Phxsical and .. Cl!~.2!J;.!.E!!!.~inB:: 
" (I 
II The results of the standard, s~reen-and-ass~ analysis are shown in 

Table '4. ,I ' 
i, 
,'" , , 

TABLE 4 - SCREEN~A!~AS3AT ANALYSIS - YOU-AND-l~ ORE 
", 
Ii 

, , 
" ' 

• I ~ 

:j 

:i 

j~ 
" 

Size ' (me~tl 

+ 36 
36/52 

,52/72 
72/100 

100/150 
150/ 200 

,.200/350 
, -350, 

", 
Sn % 
1.44 
1.92 
1.49 
2.26 

.2.26.'· 
2.69 
2.,69 

, 2'.12 

1.84 '(calc.) 

Sn Distn. % ' 
31.9 
14·9 
7.8 
9·4 
7.2 
6.4 
7·5 

14·9 
100.0 

, 
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Seleoted fraotions \'1(~ro subjeoted.' to sink-float tOlia, and. tho 
produots assayed. The results are shown in Table 5. 

, , T/illLE :2 - Snm:-FLO}LT TE§TS ON SIZE FRACTIONS - YOU-J~lID-ME ORE 

FRACTION OVEP.ALL 

Siz.e Fraction Produot . ri% wt. r, §.rl1. Sn Distn. ~ Sn Distn. 

+ 36 mesh Sink '17·5 5.68 69.0 22.1 
Float 82.5 0·54 31.0 9.9 

52/72 Sink ' 18.0, 7.42 89.6 7.0 
Float 82.0 0.19 10.4 0.8 

100/150 Sink 21.0 10.25 95.1 6.8 
Float 79.0 0.14 4.9 0.35 

200/350 Sink fi 27.8 9.33 96.2 7.2 
Fl.oat ' 72.2' , q.14 3.8 0.28 

'1 n " 

4~2.2. , Mineragranhy 
c, 

~ 

The major heavy mincralfb presen~'are oassiterite, titanhaematite, 
ilmenite, 'pyrite, pyrrhotite, ~th minO'r sphalerite, arsenopyrite ~nd 
chalcopyrite. Theoassiterite occurS mainlyassooiated with light gangue 
minerals, and the t1tanhaemat1te and ilmaniteare usually oloselY,associated 
and/or1ntergrown. Liberation'of the cassiterite is not good until a sizo 
of abo~~ 150 to 200 mesh is reached. 

4.2.3. Inferenoes 

,Careful and fairly fine grinding will be necessary in order to , 
achieve good liberation without the produotion of e~oessive amounts ,of fine 
tin, the reoovery of whioh would be difficult. Gravity ooncentrate~ ~nll 
,contain fairly high proportions of iron and'iran-titanium minerals, whioh 

, will be difficult to separate.~; 

, 

4.3.1. ,. Physioal and Chemical T'ests 
, I " 

': I 

The results of the stan~ard so~een-and-ass~ analysis are 
Table 6,. ;" 

I- I :1. . 
~J . TAELE 6 - SCREnrJAND-ASSAY ANALYSIS - LAMB ORE 

Size (mesh) ~" II, Sn Distn. ,~ 

J' " 

+ 36 29.5 2.31 
36/52 : 15.1 :r.05 
52/72 10.~6 r.84 
72/100 8)4 2~08 

100/150 7.:0 21. 36 
150/200 5.:1 2.29 
200/350, 6;4 2.51 

!l -350 17.:9 l:.2! 

I', 

31.6 
14.4 
9.1 
8.2 
7.7 
5.4 
7.5 

16.1 
,', 100~ 2.05 (calo. )' 100.0 
'i n -. II I. 

, ISelected fraotions wer~ subjected to sink-float tests, 
ducts !assayed. The results are shown: 'in Table 7 • 

. : .:! 
i I 1 , Ii 1 C , 
: , '. .' 

',j t;; .! . , ... 
r 
" 

4 !: 
'i .. 

" . , , 

and the pro-

~. 
".' 

•. '1' 
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TABLE 1 - Sn~-FLOATTESTS ON.SIZE FRACTIONS - IJJ·re ORE 

Size FrClction 

+ 36 mesh 

.100/150 

200/350 

4.3.2. l'Iineragra"Ohy 

Product 

Sin.lc 
Float 

Sink 
Float 

Sink 
. Float 
. Sink' 
Float 

% Ht. 

13.3 
·86.1 
ri 

~2.5 
87.5 
20.9 
79.1 
26'.7 

·73.3 

FRACTION 

~ 
Ip.26 
0.11 

15·5 
0.15 

10.61 
0.18 

9.33 
0.03 

Sn Distn. 

93.6 
6.4 

93.7 
6.3 

94.3 
5.7 

O~ALL 

Sn Di3tn. % 
29.6 
2.0 

8.5 
0.6 

7.3 
0.4 
7.4' 

:0.1 

Mineragraphic examination of the product$ in Table 7 has not yet been 
completed~ ~:' 

4.3.3. Inferences .' 
;" G 

\,1i thout complete mineragraphic information, prediction of the natura 
and results of future tests is ~fficult. However, the results of Table 7 
indicate ,that good liberation mieht be expected at a relatively coarse size, 
but that dilution of the concent~ate by other heav,y minerals mal be a diffi-
cuI t pro blem. .~ 11 

II ;: 
5. FUroRE ~rORK: 1 

Irivestigations'similar to2those reported in Section 4 are being carried 
out on the remainder of the ore samPles. MOre sophisticated methods of treatment 
will. be chosen and carried out after examination of these results. Part .. of tho 
Quarjer unde,t review lIas spent in awai til'ig the arrival of ore samples and in their \ 
initial preparation and storage. It' is antioipated that future work will yield 
many more, and a much wider range of, results. ' . 

: . r. ,. 
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APPEN'DIX 

" PLfJ1T RECOVERIES~ 

, Fromtol)nages of are troated, weights 'and grade's of' concentrates 
produced, and assurr~ng 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, calculate.d from information received, are as fol1owsa~ 

Hea.d ~ . 
Tons Assa;,y: . Tons .I\ssr Calc. 

~ Treated Sn % ' Conc. Sn . ReCoVery ~ 

. Lamb 65 1~99 1·593 67.7 84.2 .' 

Great Southern 93.85 0.80 0.818 61.3 66.7 

The accuracy of these fi~re9 is:not.'VOuched for, and the assumption 
that the h~ad 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 YQu-and~o Qre -
, 

2.2.1 Tho consoiidated re~ul ts of all small-soale oonoontration tests are) 
shown in Tabla 2. 

Tabla 2 
You-and-Mo Ore 

it ,,\ 

Soreen, Assay, Sink-Float, Suporpanner Analyses 

~esh Wt.~ 
• 

+36 40.7 

~36 +52 14.3 
~52 +72 9.6 

I. 
-72+,00 7.7 
-100+150 

!. 
5.8, 

-150+200 4.3 
-200+350 5.1 

, , 

-350 12.5 
,., 

" 

~ 

I 

2.3 Lamb Ore -; . 

Sn% Sink Float diatribe Produot Wt.~ 

1.44 Sink 17.5 
Float 82.5 

1.92 
1.49 Sink 18.0 

Float 82~0 
2.26 

Sink 2.26 21:0 
Float 79.0 

2.69 
2.69 Sirik 27~8 

Float 72.2 
' sUparpannar 

2.19 oons 8~ ~ 
TaRs 91 .9 

I 

1.840a10. IC ; 

1.94 assay .. ., 
r 
~ --.-. 

, .. 

I , 

Sn.~ Sn% 

5.68 69.0 
0.54 31 .• 0 

7.42 89.6 
0.19 10.4 

10.25 95.1 
0.14 4.9 

9·33 96.2 
0.14 3 .• 8 

analysiS 
25.2 \' 79.2 
0.59 20.8 
2.6 oa10. 

. Distribution Sn% 
. TotSJ. Ora 

22.1 31.9 
9.8 

14.9 
7.0 . 7.8 
0.8 

9·4 : 6.8 7.2 
0.4 

6.4 
7.2 7.5 
0.3 

11.8 14.9 
3.1 . 

100.0 

, 

i 
l 

2.3.~ The oonsolidated res~~ts of ~all-soale oonoentration test~ are shawn 
in T"ble 3. '. . . , ' . 

~ . ~able '3~; !. . 
! . ,;: Lamb ofe 

.j.. 

~l : I 

Soreon, A.ssay~: Sink Fi:oat, Suporpanner Analyses 
'<; It 

~ Sink hoat I 
Distri~ution Sn% Mesh Wt.% Sn~ ProJIuot -W~.% Sn.% distrib. :. 

., f Sn% :. Total Ore 
l 

+36 29.5 2.31 Sink 13.3 16.26 93.6 
I 

29.6 I 31.6 , 
Float 8~.7 0.17 6.4 . 2.0 I 

-36 +52 15.1 2.05 
... I, 

I 14.4 
-52 *"72 . 10.6 1.84 Sizrtc 12.5 15.5 93.7 h 8.5 ". 9.1 

-72.Jt00 
Float 8,1.5 0.15 6.3 0.6 

8.4 2.08 8.2 , 

-1~150 7.0 2.36 Si~Jc 20.9' 10.61 94.3 .', 7.3 7.7 
79.1 0.18 5.7 

, 
0.4 ' j Float 

-15~2oo 5.1 2.29 
Sink 

! 5.4 
-2~350 6.4 2.51 26.7 9.33 99·1 

. , 
7.4 7.5 

Float 7~.3 0.03 0.9 0.1 
~, Super annar analysis . 

-350- 17.9 1.94 cona. ~.6 33.3 71.4 11.5 16.1 
TaUs 9.4 0.5 28.6 " 4.6 .. 

;, 

M " 1.69 100.0 ::- i:! 
: 

2.05 oalo. ~ I 

" .! i .. 1.99 assay .. ., 
" I : 

j' ! 

'i r 
;:> 

'''; 
.. " " , 

'1 :j r. " 

f, ,j rl 
" 

. , 
i 

I 

I 
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UNIVERSITY OF QUEENSLAND 

DEPARTMENT OF MINING AND DrALLURGICAL F..NGINEERING 
, ! 

MINERAL INDUSTRIES RESEARCH AND TESTmG SERVICE , 
I~ " 

m'ALWRGICAL RESEARCH INTO TIN ORE TREATMENT, NORTH QUEENSLAND 
i 

CONTRACT 0.506697. FILE NO. V.F. 295/5/11 

SECOND QUARTERLY REPORT (PERIOD ENDING JANUARY, 1265) 

1 • INTRODUCTION. 

The first quarterly report under the terms of the above oontraot • desoribed the work leading to the seleotion of ore samples to be treated, 
their preparation for test ~prk, a disoussion of the types of tests it was 
oonsidered to be justified, 'and presented the results of small soale sizing, 
assaying, gravity oonoentra;ion and,mineragraphio tests ~pon the Bloodwood, 
You-and-Me and Lamb ores. Sinoe the submission of this report, the finest 
size fraction (minus 350 me~h) of eaoh ot. these ores has been subjeoted to 
gravity oonoentratiQn tests;' The present report therefore presents the 
res~lts both of these tests land of the tests oarried out on the ooarser 
frao'tions, the who~e being "bonsolidated tl into tables, from whioh metallurgioal 
balanoe, have been ~rawn up. ,: 

Similar oOmplete tests have now been oarried out on the following , ~ : ores. 

" 

Great Southern 
Lizzie 
Rainbow 

'" 

Gilmore No.1 sample (two seotions) 
Gilmore No.2 sampl.e 

" :~ , The produots of t~ tests: on these ores have also been subjeoted to 
minerasraphic examination. 'I I' 

;, . .-.-{~-__ . I • . 

d All results from the 8bov~mentioned tests are reported belOW. 

, 2. mutTS OF TEST 'WORK: 
:\ 

2.1 ;Bloodwood Ore -

fl rJ 
" , 
II 

'i ,j 

It 

, , 

The oonsolidated fesults of all small-soale oonoentration tests are 
shown in Table 1. ;t 

,I ' 

" S oreen~ A .asay, 

Mesh, Wt.% Sn% 
, ' , , 
' ' 

'+)6 24.7 9.40 , 

-36+52 11.3 10.18 
-52~72 8.9 12.80 

-72~100 7.8 12.67 
-~~150 8.3 12.51 

-1~200 6.7 ' 11.09 
-2 ,1350 7.7 ,9.95 

-3~ 25.6 3.44 
... 
i, 

9.02 , 
8.54 

" 
" 

Lnl - oa '" uperpanner 

:'Table f' 

Bloodwood Ore 
Si k Fl t S A 1 na..yses 

• 

i.' Sink float 
Produot :Wt.% Sn% diatrib. 

Sn% 
J'.I 

~ink 
i 
60 15.46 98.7 ' 

~oat :40 0.31 1.3 
;1 ,I 

~ink ,58 21·92 99·5 
;!float 42 0.21 .5 

' 'i ;~6 Sink 22.32 99·5 , 
jFloat 44 0.15 ·5 
" 

, :" " Sink 54 18.42 99·5 
Float "6 0.1 .5 . 4 
Superpanner analYsis 
~ons 
/hils 
I ~ 
iOalo. 
l+s~&1 

" 

" ,! 
I 

" 

1'8.7 41.55 69.4 
9~.3 

" 
1.74 30.6 

,~ 

5.2 oalo. ,-. 

'I 

I : 

n , 

~ 

Distribution Sn~ 
Total Ore' 

25.4 25.8 
0.4 

12.6 
12.5 12.6 

.1 
11.0 

11.4 11.5 
.1 

8.2 
8.4 8.5 

.1 . 

6.8 9.8 
3.0 

100.0 

.I 

I 

" 
-ri-:-------- ---~-- .. _' -.- ----



• 1"';1 , 

i 
"'r, 

:', 

-;,.- ":, 

. "';\' 
-/ . 

,- ."i 

,;" 

2. 

2.2 You-and-Me Ore ~ 
, 

2.2.1 The consoiidated re~ults of all small-scale c oncontra.ti on, tests are I 

shown in Ta.ble 2. 

., 

~esh 

+36 

'-36 +52 
-52 +72 

It . 
-72+,00 
-100t150 

" 
-150+200 
-200+350 

, , 

, -350 
., 

" ' 

... 

Table 2 

You-and-Me Ore 
" . " 

Screen, Assay, Sink-Float, Suporpanner Analyses 

Wt.% Sn% Sink Float diatribe . Distribution Sn% Product Wt.% Sn.% • Sn% .TotSJ. Ore 

40.7' 1.44 Sink 17.5 5.68 69.0, 22.1 . ,,31.9 
Float 82.5 0.54 31,.0 9.8 

14.3 1.92 14.9 
9.6 1.49 Sink 18.0 7.42 89.6 7.0 . 7.8 

Float 82~0 0.19 10.4 0.8 ' 
7.7 2.26 

Sink 
9·4 

5.8, ,2.26 21:0 10.25 95.1 : 6.8 7.2 
Float 79.0 0.14 4.9 0.4 

4.3 2.69 6.4 
5.1 2.69 Sirik 27~8 9·33 96.2 7.2 7·5 

Float 72.2 0.14 3,.8 0.3 
' sUperpanner analysiS 

12.5 2.19 cons 8~ ~ 25.2 "79.2 . 11.8 14.9 
Tai-ls' 91 .9 0.59 20.8 3.1 

1 . 
2.6 calc. 100.0 

1.84 calc. Ie ; 

1.94 assay .. " I 

~ 

, ·,2.3 Lamb Ore -
I ' 

/ 
I 

" ' 2.3 J The cOnBolidatedresdl. ts of s~all-scale concentration test~ are shown 
.'. , in T~ble 3. • ,,, ~ . , ' \ " . . , 

~, . ",table '3~; ; 
l. .;::, I 

, Lamb ore 
.f. 

:., ' 

Screen, A.SSay;~ Sink: Fi.:oat, Superpanner Ana.:lyse s 
'" " 

, 
. i 

',-. , , , 
~ Sink:h oat i i 

Mesh ' Wt.% Sn% Pro,puot -W~.% Sn.% ' distrib. [,. Distribution Sn% 
Sn% ;. I 

" t, Total Oro 
~ " 

I 

,'I, 

, ' 

+36 29.5 2.31 Sink, : 13.3 16.26 93.6' I 29.6 i 31.6 , I 

Float .8~.1 0.17 :,6.4 [. ' . 2.0' 'I 
. ;', 

-36 +52 15.1 2.05 
,.. 

,t ! 14.4 ,', 

-52 1+72 ' 10.6 1.84 silik 12.5 15.5 93.1' 8.5 .- 9·1 
Flo.at 8,~.5 0.15 ' 6.3,.' , 0.6 

-12.)100 
.' 

8.4 2.08 " 8.2 , 

-fO~150 7.0 2.36 Sit 20.9' 10.61 94.3 7.3 . 7.7 
I 79.1, 0.18 5.7 

, 
0.4 " Float 

-150~~00 5.1 2.29 
SirJc 

, 5.4 
-200...350 6.4 2.51 28.7 9.33 99·1 

.' 7.4 7.5 r Floa.t 7~.3 0.03 0.9 0.1 to 
~ .,.~ Super panner analysis . ' .~ " 

-35Q-. 17.9 1.94 cons. !.6 33.3 71.4 '. 11.5 16.1 .. TajJ.s 9 .... 4 0.5 28.6 " 4.6 

. r:· 

.~', ", 

.. ;-

'.J H 1.69 ' 100.0 :: 2~05 calc~~ . k! i ., I) . ' I 1.99 assay ... 'i, 
I .. ' I" , 

! , -, 1 

,', 

.... .. 
r ,. ? 

~ 
":9 ... 

'1 :j e< n 

, ' 

I~ 
:. 

. , 

, . 

t 
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2.3.2 MinerasraPBr - , 

small amounts of sulphides, mai y pyrrhotite and chalcopryite. Some froe , 
The main heavy m1ner~s present are haemat1te and oassitorite, with 

cassiterite is present at +12 m sh, but it is mainly in the form of simple : 
binary particles associated wi silicecus gangue, liberation of vlhich would 
require little extra size reduotion •. At +150 mesh, the liberation of the 
haematite appears to be improved rather more than that of the oassiterite, 

,., but, 'in the -200 +350 mQsh traction,' 'all heavy minerals a.re predominantly fre~. 

" 

'I 

However, the presence of large quantities of haamatite presents diffioult 
problems in the production of a high grade tin concentrate. 

2.4 Great Southern Ore -
, \ 

2.4.1 The oonsolidated results of small-soale conoentration tests ,are shown 
in Table 4. 

Tabla 4 
Great Southern Ore 

Screen, Assay, ~nk-Float, Superpanner Analyses 
)l I, 

.'~ :1 

M~h Wt.% Sn% 
~, Sink F'foat distrib. 

" 
Pr04~ot wt.% Sn.% Sn% 

-l . ~ 

'+36 23.9 0.80 
,. 

Sink 21.6 3.01 ' 81.5 
''; Fl6'at 18.4 0.19 18.5 " 

-3~52 11.6 0.10 , 

-52+12 14.1 0.81 Sink 21.8 3.22 80.4 
~ Float 18.2 0.22 19.6 

-12+100 10.3 0.12 
-100+150 8.9 0.81 Siak 23.t) ,3.33 91.3 

'l, Float 16.4 0.03 . 2.1 ' .. 
-150+200 5.2 0.81 '- ' .. _''',-. -
-200+350 5.5 1.16 Sink 25.1 4.33 96.2 

Fl~t 14.3 0.06 3.8 
Suparpanner analysis 

-350 13.9 0.52 oons. 1.~ 51.9 ,11.5 r 

98.~ 0.23 28.5 
" "! T~s 

~ 1 0.8 oalc 
i, ',I 0.17 oa). I~ 0.80 ass 

\ I ~ " 

2.4.2'; Mineragraphz -
:~ 

~ 

... 

Distribution Sn% 
Total Ore 

20.3 24·9 
4.6, .' 

16.1 
13.4 16.1 
3.3 

9.6 
9·15 9.4 
0.25 

5.1 
8.0 8.3 
0.3 

6.6 9·3 
2.1 r 

il 
, 

., 

~ ~i :i.l 

~.. The main minerals present Eire earthy haomatite nd goothite, and 
relatively smali amounts of oaasiter[te; both of these gr ups are assooiatad 
(somotimes intimately) with light silio~ous gangue miner~s, and liberation 
of the cassiterite is not gooa untillla size of about 150 esh is reaohed~ 
However, any gravity oonoent»ate wild inevitably be low ada beoause of the 
high 'Proportion of heavy gangue minerals. Separation wil have to take tho 
form ·bf selective roasting t~ produoe an artifioial magnetite for magnetic 
separation, or a flotation oPeration~ or a chemical prooo~s. However, a 
oonsiderable ratio of oonoeni~ation Oan be realised with relatively good 
recovery, and a pre-treatmen~I, of thor.:ore by gravity methd9s prior to one of 
thos~ suggested above would *obably~be justified. 

: ;1 

2.5 kizzie Ore -, ., 
fl, 

:1 
I 

:j 
I 

! 
2.5. t The oonsolidated resu;ts 
in Table 5. :~ 

of sjpall-soale .oonoentra~~on tests::are 
II " 

~ : ! 1\ I, 

... : ,I 
~, 

,1 

.1 ,,' 
'1 , . , 

1 
, 

H i 
d ,i 

'i 
.,.. 
" 

shown 

I 
I 

9 
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Table 5 

Lizzie Ore 

Soreen, Assay, Sink-Float, Suporpanner Analyses 

Sink 'Float I 

Mesh Wt.% Sn% distrib. Distribution Sn~ Produot Wt.% Sn% Sn.% Total Ora 

+36 19.65 0.96 Sink 54.2 1.62 91·9 16.5 17·9 
;.. '" Float 45.8, 0.17 . 8.1 , 1.4 .. 

-36+52 17.02 0·90 14.5 
., -52+72 15.14 1.07 Sink 55.4 1.82 94.5 . 14.6 15.4 

Float 44.6 0.13 5.5 0.8 
-72+100 10.66 0.98 9·9 • -100+150 9.39 0.95 Sink 51.6 1.75 94.9 8.1 8.5 

Float 48.4 0.10 5.1 0.4 
-150+200 5.45 1.28 . 6.6 
-200+350 6.41 1.48 Sin~ 48.5 2·92 95.4 8.6 9·0 

Float 51.5 0.13 4.6 0.4 
SlfPerpannor analysis . 

-350 16.28 1.18 oons. 1.2 56.0 I 76.5 13.9 18.2 
Tail:a 98.8 0.21 23.5 rl 4.) .. ... , . 0.88 oa10 • ,. 

1.05 oa10.'~ 
I' 

:l. r 
I 

0.97 assay 
~ .. I .. ... 

) ~ 

~2.5.2 'Minerasraph.Y - 1 ~, 
f 2 
! 2 The main heavy minerals present are haomatite and goethite, with 
I soma psilome1ane, and minor amounts of; oassiterite. Liberation of the . 
loassiterite is good at about 12 mesh apd virtuallY oomplete at 150 mesh, 
~but, eibept by very oarefu1 gravity oonoentration on the superpanner, onlY 
law Brade oonoentrates oan be ~roduoed. The results of testing should be 

"better 3than those of sink':'f1oat testing, but nevertheless onlY a low srado 
'oonoentrate oan be antioipatad~by gra~ity methods. 

, ~~ , -. ~ 

2.6 Rainbow Ore - Q . 
I (; 

. 2.6.1 The sample supplied pr~ed to fe of remarkably high!lgrade (18.~ Sn); . 

I nevertHeless, it was subjeoted~:to the ; standard test programme. The oonso1idated 
resu1 ts of these 'sma11-soa1e 0,9ncentr,tion tests are shown in Table 6. 

:1 lable 6 ~ l.:, • ' 
~ '/ 

I: '1 Rainbow Oi-e 
f ~~ Soreen, Assay, Sink-Float, Superpanner .Analyses· 

I : , 
~illk Fl9at diatribe ;"'Distribution Sn% M~h Wt.% Sn.% Sn.% 

~, 
Pro4Pot Wt <j, Sn.% i Tota11'Ore 

':'\ 
. ) 

" , 
~6 22.3 '16.91 Si1'J,k 44- 34.84 99 :- 21.0. , 21.3 
:) Fld"a.t 56 0.29 1 .. 0.3 I . , 

-36~2 17.1 18.23 il t: .' n .6 I, 

-52+72 14.9 20.43 Sink: ·43.6 4t5.0 99 17.0 17.2 
3- Flllat ,6.4 0.24 1 0.2 

-72+100 10.2 19.85 I " 11.4 ., 
-100+150 8.8 20.7 SiMt 44.9 45.87 99 " 10.3 10.4 

tl Fl~at 55,.1 0.24 1 :1 0.1 I 

-150+200 5.7 15.38 ~ ( 
" 

p: I 5.0 
-200+350 6.7 18.2 Sink 44.0 41.11 99 6.8 6.9 

'" Flijat 56·0 0.28 1 " 0.1 r ., 

SuporparUtar analysis 
-350 '1 14.3 12.68. ootis. 21.0 60.5 85.5 8.7 10.2 

" Taiils 79.6 ~.75 14.5 1.5 I. 

'I i-o .; 14.9 ,. " 

'j ?, >: 1,1.69 oal~t \ 

~ 18.0 assay-, 0, 
I 

i 

,., I H ;.. oj t, 

i] ril 4 ~ 

:1 ~ q 

. 
i 
~ , 

I" : , (' 
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2.6.2 Mineragra~- . 
; 

The main heavy mineral. present is oassiterite, with relatively minor : 
amounts of pyrite, pyrrhotite, sphalerite and galena. Liberation is almost ( 
oomplete at 150 mesh, and fairly high grado oonoentrates, oan be produoed by I 
~imple sink-float methods. It ~s expeotod that higher grade oonoentrates will' 
bo produoed by a standard 'oommeroial gravity prooess (suoh as ta~ling),but 
that reoovery may be slightly lower. Little diffioulty is antioipated in 
removing the small amounts of sulphides by flotation, if this is found to be 
.neoessary. 

• 
2.7 Gilmore Ore 

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

latter arriving after the writing of t:,he first quarterly report. This 
sample was labelled Gilmore No.2 and assayed 6.1% Sn. 

The first sample of Gilmore Ore (No.1) was found to oontain a 
large' ~ount of fine material, whioh appeared maorosoopioally different from 
tho ooarse. The sample was soreoned in a til soreen and the over- and under­
size were treated as separate s~ples.?' . ' 
~ L'" 
2.7.1 Gilmore No .1, +til -,J f; r.: 
;~ A ,,~, (I r 
2. 7 .1.11~ The oonsolidated results of tHe small-soale oonoentration testa are 
shown in Table 7. .( r. n-' 

l ~ T~ble 7 " ,," 

Gilmore A Ore + i" fraotion of ore 

Soreen, Assay, Sink-Float, Superpcinner .Analyses~. 
,. 

. 
Mash n 

' Sinl£ Float diatribe , Distriblition Sn~ Wt.~ Sn.~ Proauot Wt..~ Sn.% ~ 

I ~, .( ;'. Sn.% Total Ore 

+36 33~4 . 2.41' Sink: 11l:.6 11.8 77.4 18.3 : 24.6 
1 H Float 8e:.4 0.46 ' 25.6 

~ 

6.3 .. , 

1-36+521:' 16.3 2.77 .( ; : 13.6 ,. 
~ -52+72t' 12.3 2.90 Sink 13'.6 11.9 83.7 9.0 10.8 
( Float 86'.4 0.54 16.3 1.8 
'-72+109 8.2 3.3 .J I 8.2 
, ... 100+150 7.5 3.71 Sink 16.8 20.0 90.8 ( 7.6 ! 8.4 
~ It Flo~t 8,3.2 0.41 9.2 r. 0.8 ! ~ 

~150+200 3.9 4.61 .1 - 11 : 5.4 
.. 200+350 4.9 6.4 Sinf 18.5 29.3 85 8.1 9.5 
~ I' Fldnt 81.5 1.19 15 1.4 

;"350 " 4.81 
.Superpanner analysis 

~ 13.5 oorm. 6.9 I 56.6 I 72.8 14.2 19·5 
Ta:i:is 93,.1 1.56 27.2 5.3 

~ - to! ;:; 5.3 oalo. r : 

~ n 3.31 oalo ~~ ." i 
I '.~ 3.42 asss-Y< f 1 I 
~ - I - - ~ ~ 

I 

U /: . , , : 
2.7.2 (Jilmora NO.1 a -i" - ,~ .,.' 

r. 

i ::' '~ , 
resu~s 2.7.2.1).' The oonsolidated of t~e small-soale oonoentration tests are 

shown in Table 8. u 5 .. 
" Q 

, ;! .. ., 

0 11 6 II 
;, 
~ I; 11 B 
~ a I, :: 
~ 0 il 8 'j 
: " I n 1 

( 
~ , 

t .. ~ 
, 

;3 3, I 
I-i' ~ '\ ;i 

1 

I , 
( 

r 
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Tabla 8 

gj)more :B Ore -i" fraction of oro 

Soreen, AesaY, Sink-~oat, Superpanner Analyses 
, Sink Float diatribe Distribution Sn% 

Mesh Wt.% Sn.% Produot Wt.% Sn.% Sn.~ Total 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 
-52+12 9.06 5.56 Sink ... 24.:3 21.2 92.4 , 7.7 

., B.3 
~ 

'Float 75.7 9.54 7.6 0.6 
-72+100 7.25 6.4 7.7 

-100+150 6.90 (7.41 Sink 27.6 25.7 95.8 8.1 8.5 
Float 72.4 0.43 4.2 9·4 

-150+200 4.28 10.61 7.5 
-200+350 5.97 14.96 Sink. 33.7 40.3 93.1 13.7 14.7 

Floa~ 66.3 1.54 6.9 1.0 
~perpanqer analysis 

-350 35.26 5.06 oons.~ 5.9 63.3 I 71.5 21.0 29.4 
TailSi .94.111 1.58 28.5 8.4 

. 
... ... .... 5.2 oa1c. M " I II 

I 6.04 oa10 
~ ) I 6.22 jSay I, 

I 

I - - ~ .. 
I~ . . .... ~ , . ...... 

.~ .7.3 Minerasra:e8.1 - t ~ 
rl 

» 
I. 

~ :4 The heavy minerals pr~sant, in3 both samp10s were v~rtuallY identical, 
: s were the liberation sizes. ~he mine~als present were pYrito, arsenopyrite, 
. assite~ite, pyrrhotite, sphalerite, with oooasional stannite. Liberation of 
. he oasSlterite from all other minora1s5is virtually oompla~e at 150 mesh; any 
~avity conoentrate will inevitably oon~ain large proportions of sulphides as 
'iluent&:. . 

~ 7 
~ a 

. 'Obviously, the most pfomisi~method of removing those sulphides 
ill be by flotation (a mothodilready ~sed by produoers), and suah testing 
n11 follow larger-soalo gravitj conco~ration tests. 

'" r,1 
.7.4 Gilmore No.2 -

~~ 

1.7.4.1 The cons olidatod results 
" . 

of small-saale gravity conoontratio~ tests 
't'e show» in Table 9. : 

\; 

..... .! 'j 

n .... 

.~ .. 
I. 

" d 

i Mesh i 
a ' t' 

+36.:: 

~ -36+521 
1Jo-52+72.: 

-72+10Q1 
~100+150 
I 
I 150+20Q; 
200+35G: 
<lH i35O , ~ 
~ ,. 

TaBle 9 

Gilmq,re No.2(3 f' I 
.1, 

Sink-Aoat, S~rpannElr Analyse s .t' 
i ~ 

Sore en, 4~ ssay, 11 

Vlt.% 

11.0 

21.8 
18.9 

12.6 
9·1 

4.8 
5.2 

16.6 

Sn.~ 

5.8 

5.6 
5.6 

6.0 
7.0 

8.3 
9.6 

6.1 . 

Sink 18.6' 27.2 B7.0 
Floalt 81.4 0.93 13.0 

~ Ili 

SinkY 17 .j 29.8 92.4 
F1oa~ B2.1 1 0.5, , 7.6 

i, " I: 
SinlG:, 17.3, 38.2 94.4 
Floalt 82.~ 0.48 5.6 .. - .. 
Sink 17.4: 48.3 87.5 
Floa~ 82.6: 1.45 12.5 
Su~rpanne,i analysis 

cons~ 6.9.: 58.2 69.4 
Taill 93.1,,1 1.9, 30.6 

~ ~ 5.8 oalo. 
6.22 aalc. r: 
6.1 assay ~ 

Distribu~ion Sn.% 
Tota1{ Ore 

8.9 10.2 
I 1.3 ! " 
~I \ 19.6 
15.7 17.0 
1.3 

" ': 12.1 
9.8 ' '10.4 

,( 0.6 11 ., 
6.4 " ,j 

. 7.0 8.0 
1.0 

::11.3 .: 16.3 
r 5.0 I: 
) 

'100.0 

r r: 

I: 

. , "~'-"----1---'----~- .- - , ...... . -.~---~i'.------.----.,.;...:..-_._..-.:.. __ _ 
i - ~ 

I , 
; 
~ 
~ 

• 
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The ma~heavy mineral present is oassiterite,iwith assooiated 
pyrite~ pyrrhotitr' arsenopyrite, ohaloopyrite and spha]erite. Although 
there are'some frfe oassiterite grains at +150 mesh, many are intimately 

.... mixed"'wi th light langue minel\8l.s, and·liboration is by no"means oomplete 
at the finest sizl (+350 mesh) investigated. Gravity oonoentrates of 

i 
I 

+150 mesh material oan be expeoted to be diluted b~oause of laok of liberation 
and to contain amounts of sulphides, which may be in proportions sufficiently 
high to demand removal by flotation • • 

FUture Workl 

Larger' soale gravity and other oonoentration testing have already. 
oommenoed on aome of the ores roceived. Each conoentrate1produoed will 
present its own problems of further treatmont, partioular~y those' containing 
large amounts of heavy gangue minerals, and it is fairly ~bvious that these 
will require treatment methods not now oommon on the North Queensland tin­
fields, if good recoveries of the tin are to be obtained. 
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UNIVERSITY. OF QUEEnSLAND 

J?jPAR'l'MEiNT 0' M~tl~INO .AN'D METALLtmOIOAY.lPNOUTEERING 

MINERAL Dr.oUSTRIES RESEARCH AND TESTING SERVICE 

imALLURGICAL RESEARCH INTO TIN ORE TREATMENT, NORTH GJJEENSLAND . 

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

THIRD REPORT (PERIOD ENDING 31ST MARCH, 1965) 

1 • INTRODUCTION: 

, 

'i. The first and, seoond reports desoribed the sJDall- soale sizins, 
assayins, gravity oonoentration and mineragraphio tests oarried out on 
the follow1n8 ores:' , 

1. Gilmore No.1 sample - two seotions 
,2. Gilmore No.2 sample ' 
'3. Bloodwood 
4. Great Southern 
5. Lizzie • 
6. Lamb 
7. You and .Me 
8,. Rainbow' 

A ,sample of Dover Castle Ore has since been reoeived and small-

r 

soale te~tin8 h~s, been,oarried out thereon. Another sample (:tram Iona M~e) 

'. ' 

'f ' is still awaited: at the time of writing this report. 
! ' 
. 2. ,RESULTS OF TEST WORK I 

2.1 Dover Castle Ore - , 
':r . 

" _. ,~.r#>-_ ' 

','\.: ", 2.1.1 The Dover Castle ore assayed 2. 75~ Sn. , ' 

, , 
The oonsolidated,: resul ts of the small-'soale oonoentration tests are 

shown in Table I. ::,:,''',,' 
','j . 

, Table I 

Dover Castle Ore 

. ". 

Soreen, Assay, Sink-Float; Superpanner Analyses 
-, Sink Fl,oat' 

Mesh Wt.~ Sn% distrib. Distribution Sn% Produot Wt.~ Sn~ Sn% 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 
) 

1'5.2 
-52+72 12.04 2.65 Sink 20.37 12.3 " , 94.3 10.8 11.5 

Float 79.63, 0.19 507 0.7 
-72+100 8.62 ,,2.54 7·9 

-100+1.50 ~.96 ,2.98 Sink 20.04 13.3 92.2, 6.9 7.5 
Float 79.96 0.28 7.8 0.6 ... " 

~15O+200 4.16 3.50 5.3,,' ,', 
~200+350 4.,6 4~3~ Sink 19.18 19·4 86.4 ,6.1 7 ~1 .' . 

Float 80.82 0.73 13.6 1.0 \:~ 

.. 
-350,' 19.88 2.57 ' 

Superpa~6r analysis 
8.2 .18~6 Cons 2.1 ' 52.4 44.0 

Tails 97.9 1·4J 56.0, 10.4 ,:" 
~. 2.5.0810. 'j 

i " 

2.16 oa10. .. 
2a1'1l8sq." 

. - , ", .",. ,.J., , ' ,. 
, . 

I . lJ, 
. " 

, , 

\._ ........ --....--.:.--.... ".....:- ~ 
" , .. --.........- .~------. ~- ..... , .. ,--,-- .-.--



!' " '" 

. .. 
~ .. 

, " 

" 

" 

2. " , 

') 

The major heavy minerals present inolude oassiterite, pyrrhotite, 
pyrite, ohaloopyrite, minor galena and sphalerite, and an unidentified 

''', ".'" ,,/ 
I" 

, " ,-,';" , 

I 

transluoent mineral with green internal refleotion. . ", 

The bulk of the oassiterite and sulphides are liberated at 
-100+150 mesh, and liberation is sensiblY, oomplete at about 200 mesh. 

2.2. Bloodwood Ore -

2.2.1. The Bloodwood Ore is a high-grade ore, assaYing 8. 54~ tin and 
oontaining a oonsiderable quanti~ of sulphide minerals. Larger soale 
gravity oonoentration tests were oarried out on the ore •. 

Sizing, assaf, sink-float and superpanner ana~ses of the ' 
Bloodwood Ore were reported in a previous report (vide 2nd Quarter~ Report, 
Seotion 2.1). . 

The Bloodwood Ore assafed Sn, 8.54~ Mn, 2.2,%; 8i02, 19.9,%; 8,'5.4%; 
Fe,14.~J' W03, 0.48"; Zn, 2.0%. ' , ' " 

The sink fraotions of the sink-float test ass~ed,in addition to 
the assqs shown in a previous report, -' ' 

-52+12 mesh sink, W0
3

, 2.5" 

-100+150 mesh sink Zn, 3.6~ 

-200+350 mesh sink Zn, 2.3%; Fe20
3

, 31.9%; 5i02, 10.5%. 

The mineragraphio examination of the sink produots from the sink­
float tests showed that "the major heavy minerals present, rough~ in order 
of their abundanoe, are - oassiterite, ~r.rhotite, soheelite, sphalerite, 
~ri te, galena and oha.loo~ri teo Thore appears to be little predominant 
assooiation of one mineral with another, but liberation of all speoies is 
sensibly oomplete ':at sizes finer than 72 ,mesh". 

2.2.2. Conoentration Test No.1 -

It was deoided to make a table ooncentration: test in aooordanoe with 
the following prooedure,-

" 

, , 
\,: 

" 

, .: 

, " 

" 
; ~ . 

'I,. 
'" ' 

" ' 

, 
(a) grinding and soreening the crushed ore on 52 mesh, and stage-grinding the .~' 

+52 mesh produot to .. 5,2 mesh, ' 

(b) dividing the ground ore into three size fraotions by soreening on 100 
,and 350 mesh, thereby obtaining a ooarse fraction -52+100 mesh, aline 
fraction -100+350 ~esh and a slime fraction -350 mesh, 

(0)' tabling the three fractions 'sepai-atoly so as to make conoentrate, 
middling and tailing& from eaoh fraction, 

r 

(d) treatment of middling - attompt1ng to upgrade the middling by tabling 
,without %e-grinding but, if this should prove unsuooessful, by re- . 
grinding the middling and re-tabling; , 

, , . 
(e) oleaning the conoentrates by flotation in order to remove sulphides. 

A flow-sheet of the test work is shown in Figure 1. The weights, 
assq~ and distribution of tin are shown on the now-sheet. 
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Coarse Table: 

-52+100m 2518gms. 8.4%n .~. 

J.. . .---.~-." i Cons •. 

. . .. - " 
\ , 

Screens 
:c --------- --------.--.---- ~ 

Slime Table Fine Table 
-100+35Om 2900gms. 12 •. 9%sn 

14if~-. -- l. 
Tails 

-350m 2576gms. 5.72%Sn 

c£s • Mi~s. 

" 

,I) 

J.. 
~ Cons. 

160f}Us. 
6. 35'43t. 

. J: 
~. 

912gms. 
36.3~~. 
$h.16;4~ 

Tails 
1446gms. 
57.4~.m. 
Sn 0.55% 

436'gms~ 
15.5~. 
Sn 54.1% 

698gms. . 
24.8rst. 
Sn 16.3~ 

1672gms. ' 116gmSD 175sms. ' 2285gms. -

Sn 51.1% 
Dist. T'ab1e--,. 
Feed: 33.~ 
Total 10.~ 

Fi. 1
1c' , na ons. 

·62.7~ 
20.15' ' 

1 
Screen 

3.4~ 
1.1~ 

I 

nlp 

65~~ 
23.~ 

1 
Final Cons. 

------------------------~1 . 

31.4" 
11.~ 

····t~ 

59.7~. 
Sn 0.7'10 

. 4. 5"~. 
Sn 48.7c-J, 

3.3% 35.~ 
1.1% 11. 

1 1 
Dump' Final Cons. 
--.. ~-.. --.-.;,.. 

. Screen 
! 

+100a 393gms. -100m 449gms 
J.. 

+2OOm 361gms. 

~le 

..' .r-Cons. ' 
8~.4gms. 
~ 33.1~ • 
!. 

Table 
- Table • --< 

~ ~. -, - . 

, ~, , C :L oJ: 1 
TS.11s Cons. Tails Cons. Tails 

L 301~s. Sn 18.7% 75.9gms. Sn 19.1% 356gms. Sn 5~6% 68.6gms. Sn 39.1% 299gms. Sn 13.8% 

. Rod -Mill5-mi-ns-.-----· -" --' --'._!_' -'-' l __ -_ i ~ -c. ,! - ! 

6. 8~lrrt • 
Sn 13.6% 

88.7f43t. 
Sn 3.~' 

. 

15.3% 
5.9% 

48.~ 
15.7f!, 

• 

t • 
Dump 

) , 

J.. 
-200m 288gms. 

Table 

1, 
Rod Mill 5 mins • 

.J, . ~(----(~---------------------------------------------------~--------------~-----~ 
Table .' 

l> 
Cons. TB"hs 

261 gillS. Sn 26.2$ 646gms. Sn 4.2% 

Rod Milt 20 mins.' 

I 
. l'able - I---------~-------~~ -

Cohs. Tails 
47gms. ~n 29.7% 650gms. Sn 4.6~ 

! ~~------~-~ 

L . 
Flotation 

. .L 
Cons. 

Sulphides Sn ~.o% 
-

:-:: : .. -:',~! •. 

" 

~ 
Tails 

. S. 1.54" 

" '1' . 
Superpanner 

! 
Cons. 

=54gms. Sn 27.75 
! 

Concentrates 

J: 
~. 

. . Sulphides 
:: .. :: ::: -: -: . :-:: ... : ·Sn '1.2% 

, 

1 
Flotation 

: t 

llLQQD~QJL 2llE 
Test No.1 

Figure 1 

A.. _ •• : 
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, The\table tailings from the ooarse table ass03'ed 0~55~ Sn and oon-
tained ')7. 4?' ~f the total weight fed to the table. The fine table tailing 
represented 5~.7~ of the tota1 weiSht fed,to the table and assare4 0.7~ Sn. 
The slime tab~ tailing represented 8e.7~ of the total weight fed to the 
table and ass~ed 3.3% Sn. " , 

The percentage of the total tin lost on these tables was 1.1~ on 
the ooarse table, 1.2% on the fine table and 15.7% on the slime table. 

The tabling of the slime fraotion was ineffeotive; 48.2~ of the 
total tin fed to the table was lost in the tailings. 

The oonoentrates produoed from the tables were oomparativelr low­
grade (51.1% Sn, 54.1~Sn and 4e.7~ Sn) and oontained 45.7% of the total tin. 

The middlings from the ooarse table' assayed 16.4~ Sn and oontaine4 
20.1% of the total tin. The middling from the fine table assayed 16. 3~ Sn 
and oontained 11.,2% of the total tin. The s lime table middling assayed ' 
13.6~Sn and oontained 5.9% of the total tin. 

The sulphides present, reported: in the oonoentrate and middling. 

Attempts to up-grade the middling produots by tabling sized feeds ' 
were unsuooessful. As will be seen from the flow-sheet, the oonoentrates 
obtained were of poor ~ade (30% to '40% Sn) and the tailings were high 
(5.6~ to 18.7% Sn). , " , 

The tailings from these operations were therefore re-ground before 
re-tabling. The tailing' assays were somewhat better af~er re'-grinding. ' 

All of the oonoentrates,exoept the Rougher Conoentrates, were 
" oombined and treated by flotation for the produotion of' a reasonable, tin 

oonoentrate and a sulphide oonoentrate ass~ng 1.0 - 1.2% Sn. ' 

.. ~ The results ot the test ,are shown in Table II. 
" ... 

Table II 
." Tin Balanoe 

. '" 

, . , " 

~. Sn% 

In~t Ore 2518 8.4 
2900 12.9 

, ' , 2576 5.72 -, . 
Total 7994 9.16 

Output Conoentrate 160 51.1 
" . 436 ~ " 54'.1 

116 48.7 
~ 53 ' 27.15 

, .- 253 51.6 

" 1018 51.0 

Tailing 1446 0.55, 
1612 0.7 > , ,2285. 3.3 ./ 

540) 1.76 
~.: . .,.~ 

'- -
Sulph1des 236 1.0 

200 1.2 
othet tails 360 " ,2.1 

" -- F-~,a , 

" 196 1.; 
;'1 : ...... iWiIiW 

MIl 
' , 

'" 11., t:' 

.~ 

.-:~ 
'j' 

,~,.. ..... , ......... _ ... """2; ~_ .... H.,... ... ~+I'IIi~ ........ "t:_ 

Distribution 
~ -

70.8 ' 
. 
, 1.1 

1.6 
10.3 

13.0 -

1,1 
M,1. 

I' 
) 

.. '. """ .., '" .' ~ '" . '. -, . ~ '", .. 
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The loss shown above is represented by the loss in operation and 
the weights of samples removed from the produots for assay and testi'ng. The 
totBl weight of the samples was not taken, but the number of samples assayed 
and tested give the impression that the loss was mainly here. , 

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

It was evident tha.t the sulphid~s must be discarded at the earliest 
opportuni ty in order to enable the ta.bles to produce a good grade of con­
centrate. It was also evident that the produotion 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 ooncentration 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+35Omesh and -350 mesh. 

The fractions were tabled separatelY and the tailing from the 
coarse table was re-groUnd and ta.bled so as to produce a final concentrate. 
The -350 mesh fraction was cycloned, ·using a 2" cyclone, and the underflow 
was tabl~d. . The overflow from the cyolone was later cyoloned three times 
and the tin oontent of the slime fraction was reduoed by 0.52% to '.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 oleaned by re-flotatio~. 

The ooncentrate and middling from the, slime table were similarly 
oleaned by flotation and the tails' from flota.tion added to the tailing from 
flotation of the coarse and fine tables and the total tabled twioe for the 
production of a tin ooncentrate and a tailing. The tailing from this seotian 
was super-parmed to produce a concentrate ~d tailing. 

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 concentrate assaying 1.2% Sn. The tailing from flotation was 
tabled, produoing a tin concentrate and tailing whioh were super-panned. 

The tailing from the slime table and the underflow from re­
cycloning of the cyclone overflow were super-panned. 

The flow-sheet of the test', together with ass83's and weiihts, 
are shown in Figure 2. There were a. number of ~roduots of low weight whioh 
were combined for ass83'. These are denoted by (1) and (3) olose to the 
products involved. . 

The ass83's and woigtlts of these product'S are',-
< , 

(1) Concentrates, the sum of 52 +'3.1 + 49.3 + 30.0 +20.0 
. '. 154.4 gms., ass83'ing 45.4% Sn ' 

(3) Tailings, the sum of 230 + 42.1 + 26.3 + '960 + 50 ' . 
• 1308.4 gms. assq,ing 5.'29~ Sn . . . .. ' 

, The overall resu1 ts of the test are shown in Table III.' 
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-25+10Om 4460gms. 10. 1~c5n 

Table 
J 

. Tails' r ! 
. Cons. lfids; 

810gms:-i9. 3~. 1325gms. 29.4%.vt. 

. L' 
, ... Cons. 

\ > 

Sore en 
;J.., . 

.L. .1 
, .- Mids. 

BLOOD WOOD ORE 
Test No.2 

Figure 2. 
----'; 

- 350m 1925gms. 4. 65~&. .7 
Cycloned 

,J.. 
U.F. 

33 •. 8%Bn . 9.87'£n ' 
Reo. Fraot. 65.~ Reo. 28.7% 
- total '3S~jf,. - 16. ~ . 

2313gms. 51.3~vt. 
1.$ln 

Reo. 6.1% 
- 3.6% 

480gms. 28. 21m. 
;38. 51c5n 

Reo. 85.8% 
- 25.i% ~ 

412gms. 21.1~6Trt. 
4.Wc5n 

Reo. 12.3% 
3.7'J, 

Tails 
i50gms. 44.1%:rt. 

0.54f£n 
Rec. 1.~ 
- 0.6" 

743gms:41~ 
1. 84%sn 
~. 11.~ 

' .. " 

Regrind 

1 
Flotation 
£ 

Cons. ' 
399gms. 31.~. 

O.7%sn 

. --.... - ,- -_.. .. .- . . , 

s...---'---R--td 30 . . 
egnn '~lIll:ns. 

J: 
Cons. 

35gms:-r.-5~m. 
2~.5~n 

Reo. Fraot. 21.~ 
- Total -1.0% 

.(: 

Table " .. ~ 

1 

.-. 

r.-
Screen 

'3""5Om ~ C ,r + -350m ons. 

.... 
Conso 

413@IlS. 1.2fc5n 
'Table 

1, 
Tails " 

J; 
Flotation O.F. 

. -.cr--,----,l 743@IlS. 
-:1 

Tails 
! .1. 135gms. 

_ ~perpa.nner SuperpQ.!ID~J: 28. l1c5n Table ,--, 
.t. l ,J;" - .J: J-

Tails Cons. 1.781cSn 
22gms. - . ,----- tt!J 

- 0.4%Sn J, ~. Tails r---------,. Tails Cons. 

, 8.~ 

Cycloned 3 times . 

,L,.; 

Table 3.1gms. 42.1gms.c! 1 1030gms. 89gms. . r------.... ., _1 -:l ons., Tails 4. 32fc5n ,12.Q"/cBn' . Superpanner 
Co:a. Tails J. 49.3gms·; 2'6.3gms.. . C:. :~ .. -~ SulerpaIiiler· .. = 

108gms. -!- l.l, Superpanner..c ~ , 
57. 3of.~11 Superpanner C .f;. ;I,. Cons. Tails 

l~ ons. Tails 0 
C I, 30DT<ls. 960mns. 30gms. 5 gms. ~. 52gms. Tails 230gms. O'~ O'~ 

1 J. !.3. 1 .1 

J... .. : .. _.' - . c::,.-:::-.,-... J.:.~-.c.::.-., 
Cons. Tails 
15gms. 677~ 

63. 87rBn 1.841mm 

.. '~.-.' ... ,': --:.~ .,.:t. .~:: ~::;..~;:;.:;..;...;. ~ .. '':~ :.-.= ~:: .. : ....... .: .. :~.:'c'.:.::..:.~.:..~~' ,_,--,:,~, .• :'.::_' _.:~ .'.~"':""_':""~ ~ .~.:'_~_:~.: .. :.~ 
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Table III 
Tin Balance 

£ma. .bi Ri.tIrtien 
6D ' .. 

In:et Ore 4460 10.1 
1770 

, 12.95 
, 1923 4.65 

8153 9.4 100.0 

Out:et Conoentrates 756 53.4 
108 . 57.3 ~ 

15 63.8 . 
. 154 45.4 f 
.-
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 0.9 1.0 

Other Tails 1308 5 .. 29 9.0 

Loss 800 12.5 13 .. 1 
. 

The size and assq analy~es· of two table tailing produots are 
shown in Table IV. 

Mesh -
+150 

-150 +200 
-200 +350 

-350 . 

Mesh -.' 

+150 
+200· 
+350 
-350 

... t' 

Table IV 
Bloodwood Ore 

Coarse Table Regrind Tailing 
Size and AssaY AnaLyses 

Wt.% Sn~ Distribution 
§ii! 

21.86 0.31 12.0 
16.82 0.31 9.3 
27.43 0.35 17.0 
33.89 1.02 61.7 . -

100.00 0.56 100.0 

. Fine Table Tailing 
Size and Assay AnalYses 

Wt.~ Sn% . Distribution 

19.61 
27.54 
30.62 
21.0) 

~ 
. 0.54 20.0 
, 0.26 13.5 
. 0.30 18.1 

., 1". 23 40.4 
'............ ' riEiTf'j3 

0.53 .. ~Q0.0 __ =c:s:::::z j 

...... , '-"0 .. _ .............. '_""'f""'IPIt.f'~~.""'~'2"-,rt".,J,rf"'"'''''''1:..,,..· .. ·r''''"'''"''_·'"\''-\''''~('"\''''' ••.. f' . " ........ -.- •. :: .: .' . 
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2.2.,4. Comments -

The "loss" reported in the two tests on Bloodvlood Ore are very 
olose in weight, percentage of tin, and the peroentage of the total tin in 
the ore. This loss should be allocated to the concentrate and tailing in 
some as yet unknown proportion. 

~ 

", 
, The overall results of the two tests were similar. The Test No. 2 

produced a slightly higher grade of concentra,te and a slightly higher recovery. 

The tailing loss in both cases was very little different. However, 
there were some significant differe,nces in the produots. The table 'tailing 
from the three table opera.tions showed a loss of 13% of the t,otal tin, in the 
first test in contrast to a loss-of 5.4% of ~he total tin in 'the seoond te~t. 

This improvement is due to tabling at a coarser size, with a 
, reduotion in the weight of the -350 mesh material. 

The re-grinding and re-tabling of the ooarse' table tailing produced 
a tailing oomparable with that produced in the first test. The tailing fI'Om 
the fine table was similar in both cases. The cyoloning of the -350 mesh . 
material before tabling the underflow produoed a tailing of approximatelY 
1.8% Sn oompared to 3.3% Sn in the fi+st test when the who~e of the -350 mesh 
tailing was tabled. 

The re-grinding and flota.tion of the table conoentrate and middling 
, produced a sulphide concentrate oontaining ap)roximately 1% Sn in both cases. 
The tin loss in the sulphides approximated 1 %. 

I 

" The recovery of t,in from the flotation tailing was not satisfaotory. 
In Test No.2, 9% of the total taiiing ooourred in th9 tailings from tabling 

, and 'super-panning. It is thoU8ht that this 'Cliffioulty was due to over- , 
'grinding 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. 

It is neoessary' to, oontrol, the grinding at all points" so that the' 
tin mineral is not overground.' . 

, The use of the oyolone in the treatment of the -350 mesh produot 
is most promising. ' 

2.2.5. Upgrading of Concentrate' .,; 
I 
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, , ' , It is seen in Figure 2 that the oonoentrate produoed after re-grinding, 
,"notation, and tabling of primary oonoentrate ass~ed 53.4%.., ' " 

This produot assqedl-

W0
3

,:·:2.6% " 

'Fe " 5.5% 

I [ 

A sample of the oonoentrate was super-panned in order to detexmine 
what higher grade of ooncentrate oould 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 assa.,yeQ i 9 .. ,6'10 Sn and oontained 6~ of the total tin 
fedl to the panner. ",' 
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2.2.6. Conclusion-

" It is thought that ~he prooess followed in Test No. 2 would be 
suitable for this ore and that the grade and rooovery would be higher 
than those shown in Table 3. In batoh testing, it is not possible to 
return tailing to the appropriate point in the flow-sheet and 1308 gInS. 

of taiJ.ing a.ss~ing ·5.2~ Sn and oontaining 9~ of the total tin remains 
as a separate produot. This is made up of five individual tailings,. only 
one of which has appreoiable weight - 960 gms., and ass~ approx. 3~ Sn. 
The remaining 350 gms. in the four tailings would assq app1'Ox. 1~ Sn' 
and oould be olassed as a ~ddling. 

This loss. would not ,.,cour in an operating mill. 

2.). Great Southern Ore -
. 

A batoh oonoentration test on Great Southern Ore is in progress. 
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UUlVERSITY OF QUEENSLAND 

DEPARTMENT OF MInING .AND MErr'ALLURGICAL ENGINEERING 

~mER.AL nrnUSTRIES RESEARCH .AND TESTING SERVICE 

MErALIDRGICAL RESEA.'qCH INTO TIN ORE TREATMENT, NORTH QtEENSLAND 

CONTRll.CT C.506697: FILE NOo V.F. 295/5/11 

FOURrH REPORT (PERIOD ENDING 30TH JUNE, 1965) 
tfi 

• 
INTRODUCTION: I 

1 
S The three previous rep~rts under this contract described the small- i 

scale sizing,assaying, gravity concentration and mineragraphic examination of 
a set of eight samples of tin ores from North ~eensland. ZAt 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 conoentration 
~ests oarried out on the Bloodwood Ore~ , 

Test work on the gravity conoentration of the following ores -

1. Great Southern 
,2. Dover Castle 

3. Rainbow 
4. Gilmore. 
5. , Lamb 
6. You and Me 
1. Lizzie 
8. Iona 

is covered in this report. 
.~- .. -- .. -

2. RESUIJrS OF TEST l'TORICa 

2.1 Great Southern Ore -

. ., , 

Ore from the "Great Sout hern" is compar~ ti vely low grade, assaying O. 9J, 
Sn. The main heavy minerals present are earthy haematite anu goethite and 
relatively small amounts of cassiterite; both of these groups are associated 
(sometimes'intimately) with light siliceous gangue minerals. Liberation of the 
oassiterite is not good unti~a size of approximately 150 mesh is reached. 

The screen,assay, and, sink-float analyses of this ore, are shown in 
Table 4, paragraph 204.1 of the second quarterly report. 

2.1.1 Test Works 

Since the ore was low grade and it appeared that ooncentration would be 
diffioult, 20,456 gm. of the ~re were taken for test. The (,re. was ground in a 
rod mill and soreened into -52 +100 mesh, -100 +350 mesh and -350 mesh fraotions 
for tabling. By this means, it was desired to obtain suffioient oor.i\)entrate', 
probably of low grade, for further,testing. The -350 mesh produot was oyoloned 
to remove the slime and the underflow portion tabled for oonoentrate and tailing. 
The washings from the table were oOlleoted 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 tho tests , 
The results of the ,test are summarised in Table I. 

-_.-::--" 
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TABLE I 

GBEAT SOUTHERN ORE 

WEIGHTS z ASSAYS AND DISTRIBUTION OF TIN 

Wt. sm. Sn % Sn Distn. ~ 

In~t Ore 8058 0.84 
7004 1.30 
5394 0.58 

Total 20456' 0.93 100.0 

calc. 20434 calo. 0.88 

Out~t Concentrate 80.2 44.8 
• 80.0 50 

25.3 20.5 
5.0 61.0 
8.9 2L 

199.4 44.3 49. 0 

ijiddling 124 4.7 
987 1.13 
~ 2d. 
1192 1.8 11.7 

) 

Tailings 7050 0.28 
6600 0.43 
2477 0.3 
2916 ~ 

19043 0.37 39·3 

.--
I~ will be observed that the test produced a low grade concentrate, 

ass~ing 44.3% Sn, and containing 49% of the total tin in the feed to the test. 
If the low concentrate assaying 20.5% had been included in the middling, the 
concentrate grade wouldlhave been 48%, with a drop in recovery. However, this 

. grade is still low. 

i 
! • i 
i 
I 

~ 
I 

An examination of Figure 1, reveals that the lO\,Test tailing, assayirlg 
0.28% Sn, l'laS obtained from the coarse table. It is possible that a lower grade 
tailing could be obtained from this table by re-grinding the whole of the tailing 
and re-tabling. However, ro-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 t,ailing'-' 

A sample of this tailing was tested by si~-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 minerats 
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 
to 0.43% Sn and it is possible that re-grinding may have reduoed this further. 

, The cyclone treati~ the -350 mesh fraction discarded slightly leNS than 
half of the fraction at 0.3%Sn. Tabling the underflow produced a rather low 
grade concentrate and subsequent super-panning 0: 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. 

., 
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~o£ total Sn to fraction 35.6% 
+ -52+100 m 

8058 g., 0.86% Sn 
.c 

Cons~ 

GREAT SOUTHERN ORE 

20456 g. 0.93% Sn 

48.~ .... 
-100+350 m 

7004 g., 1.3% Sn 
,J;; Ol-

Cons. Tails 

, ' 

: ...... 

16.4% 
--35'b m 

5394 g. '10.58% Sn 

Cyclone 
220 g., 20.6% Sn 
Tin Recovery 

111 g., 46.0% Sn 6881 g., 0.55% Sn • O:F. U:F. 

Fraction 65.5% Fraction 1~3% 
Total 23.1% Total 0.4% 

Fraction 32.2% 
'Total 35. 6% 

Tin Recovery , _ 
Fraction 58.6% Fraction 41.4% 
Total 28.2% Total 19.8% 

.L 
Cyclone 

1 
Dry Magnetic Separato~_ 

, .r OJ. 
Me.gp.eti te Cons. 
'35 g. 

Grinding to 
-150 m 

I Table 

~ 1 ,:-
Dry Magnetic Separator 

..L ~ 
~ • ./ Magnetite 

! /' 2,5 g. 
Mag., Roll 

OJ. 
Cons. 
80 g. Table 

~r-----""4- ' 

.i: + 
O.F. U~F.---4f 

~ 
- Cyclone 

.c' 
O.F. 

2411 g., 0.3% Sn 
Tin Recovery 
Fraction 23.2$ 
Total ' 3.8% 

::J, 
. U.F.-~ 

2961·g. 
o 0.80% Sn 

l' 
Table 

~. Ta11s 
~660 g., 0.43%'Sn Supertanner l-

Tails 
J 
~. 

80.2 g. 
44.8% Sn 

~ 
Tails 

124 g. 
4.1% Sn 

-1 r-___ 7_0_5
0
_g_. --______ E--..J 0.28% Sn 

Regrind 15 mins. 
J.. 

Superpanner 

, " ! "" 
Cons. Tails ---------~) Sizing 

8.9 g. 981 g. , +100 0.9% wt. 
, ,: 1.13% Sn +150 8.2 

- J..' 
Half floated with 825 PH 3 +200 38.9 

.J; ;r, + 350 42.2 
Cons. . Tails - 350 9.8 

150 g. --;--2.15~ Sn 221 g., O. ~5% Sn 
100.0 

Cots. 
::Ii .... 

Mids. Tails 
25.3 g., 20.5% Sn 
Tin Recovery 
Fraction 16.6% 
Total 2.1% 

20.9 g:-;5.4% Sn 2921 _ g., 0.6% Sn 

,Fraction 3.1%. 
Total 0.6% 

Superpanner 
.t 

Cons. 
05 g. -;--6'1% Sn 
Tin Recovery 
Fraction 9. 87~ 
Total 1.6% ... 

FIGURE 1 

Tatls 
2916 g., 0.5% Sn 

" 

Fraction 46;1% 
Total 7.1% 
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The -350 mesh tailing differed very little from the average of the 
Ooarse and fine tables. 

The concentrates produced 'fere of low grade. ]\. small quantity of 
magnetite was removed from the oonc~ntrate by treatment on a dry magnetic 
separator. The ooncentrate 'l'1aS cleaned by grinding and super-panning. O,iing 
to the small quantity of conoentrate recovered, no further attempt at cleaning 
was made. 

A portion of tailing which aRsayed 1~15% Sn was floated ,'lith Reagent 825 
in an acid solution, using pine oil as a frother. 

While th~ concentrat~ contained 2.15% Sn and the tailing 0.85% Sn,' the 
ooncentrate appeared to contain clean iron ~inerals. 

~s the float product in the sink-float tests averaged about 75%, it is 
thought that a fl.tation operation on new ore may separate the heavy iron min­
erals into a flotation concentrate and that the tin may be reoovered 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,: mineral s,) 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 tailing at a oompar­
ative~y coarse size. 

It is thought that, if a concentrate of cassiterite and sulphides were 
made, the sulphides maybe discarded l~ter by:: flf'ltation. It is desirable to 
'recover the ,cassiterite and the sulphides at as coarse a size as possible in 
order to minimise the losses due to sliming in grinding. 

2.2.1 Test "fork. 

~pproximately 10 kg. of ore, previously crushed to -20 mesh, was taken 
for the test and screened into four fractions, namely, -20 +50 mesh, -50 + 100 
mesh, -100 +350 mesh and -350 mesh. 

The fractions '-Tere tabled.. From the coarse table, concentrates, 
middlings and tailings were taken but, from the other tables, concentrate and 
tailings only were taken. The tailine,-rs from the three tables (+350 mesh) were 
re-ground and tabled for an acceptable tailing. 

The middlings from the coarse table were re-ground and tabled tlnce • 

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, Dubjected 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 Figure 2. 
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2.2-.2 ' Comments on the test: ' 

The results of the test are summarised in Table II. 

Tl..:BLE II 

roVER CASTLE ORE 

WEIGHrS, ASSAYS .tlliD DISl'RlBUTION OF TJN 

Input Ore 

• Total 

Output Conoentrate', 

Sulphides, 

Tailings 

, . ....., 

Samples taken 

Total 

wss 

Wt. &2. 

6914 
1843 
1126 

603 

10125 

10125 

407 
68·5 

475·5 
375 

2641 
2620 
1830 
446 
~ 

8399 

..jQl 

9756 

~ 
2.9 
1.82 
3.84 
..b.L 
2.75 

2·9 calc. 

43.0 
44.2 

5·23 
0.24 
0.48 

' 0.25 
'0.75 
1.42 ' 
0.41 

1:.! 
2 •. 9 

Sn·Distn. % 

100 100 

68.1 
6.2 

, 13.1 

12.6 

,100.0 

15.0 

100.0 
. 
i 

1 
; , 
\ 
\ 

A record was kept of""the .weightso! samples, taken for assay and other :-' 
tests. These sample weights, which otherwise would have remained in the cir- : 
cuit, totalled 5.07 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 conoentrate, sulphides and tailings in the proportion in l<Thich tin was pre-:-, 
sent, in those fraotions. This reo overy figure is shown in the final oolumri of 
Table II. 

There was a loss of 369 gm. of ore in the test, due probably to spill 
and loss of tailings, since greater care was possible in the oollection and 
dr,ying of the smaller quantity of concentrate and sulphides. 

The loss has been neglected in the table. The calculated 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 c~ncentrate and 
,middling product., It is seen that the concentrate assayed 58.4% Sn~ and the 
middling 25.6% Sn. D.le to the small quantity of the middling, no furth~r 
attempt at up-grading was made. The weight and assay of concentrate reperted 

,'in Table II is that obtained before the final tabling. 

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 -re-ground table tailings 
Sample 2 - re-ground table tailings 

from -20 +50 m.fraction table tails 0.24% Sn 

Sample 
Sample 
Sample 

from -50 +100 m. fraction table, 
tails 

3 - re-ground table tailings from -100 +350 m. table tails 
4 - re-ground table tailings from ~350 m. fraction tails 
5 - re-ground table tailings (two tailings combined) 

0.48% Sn 
0.25% Sn 
0.75% Sn 
1.42% Sn 



.,' .. 

-'-)O~~ m 
68.4 wt. %, 2.9% Sn 
6914 g. containing 
67.4% total Sn - .:.' J. 

Table 

";_':'.~_ ... t""---~-.... ~ 
. .' .,;-. -+75 m -75.m· 

. . • ;.>'. 1052 g. 775 g. L­
~. 

, 
'. -.-

. ::":.~ lli~ 20 mins.( + ~ L . 
Superpanner 

.. t--

DOVER CASTLE ORE 
10123 g. i 2.9% Sn 

'. Sg~n' 
-19Ot3~. m 

, 
- ·:-5EH--.1Q().·m 

14.6wt. %, 1.8'4Sn 
1483 g. containing 
9.1% ~otal Sn 

-~ ,- J . .1 . 

11.1 wt. %, 3.84~ Sn 
1126 g. containing 
17.'4 total Sn 

: 1 . 

1 t350 m 
5.9 wt. '10, 3. 1~ Sn 
602 g. containing 
6.3'10 total Sn 
: 1 

: Table 
'. .&.--------....;-,1 
Cons. Tails', 

--4'60"" g. 1023 g. 
5.05% Sn· 0.37% Sn· 
Sect. 86.0% 14~o% 
Total 7.S% . 1.3% 

--.1-

Table 

.L 
Cons.' 

258 g. 
'17.8% Sn 

Rec. Sect. 91~1% 
Total 15.8% 

OJ. 
Regrind Rod Mill 20 mins • 

Tails 
2620 g. 
0.4S% Sn 

Table 
, ... r--. ---'J. - -

Tails ~. __ -----4--~ 

"'­Tails 
868 'g. 
0.49% Sn 

8.3%' 
1.4% 

Superpanner 

C~s.· T~ls 
, 39.1 g. 563 g. 
" 35.9% Sn 0.85% Sn 
Rec. Sect. 74.6~ 25.4% 
.'., Total 4.7% 1.4% 

- ~, 

~t-~O;Fl UP;. , 

TaIle ' 

Cots. '. Tal s . 
~i-----~ 446 ~.' 

. 0.75% Sn': 

l, 

_ _ Float 
.a; 

Sulphides (Snl~ls 
68.5 g. , 22.3 g • 

.. '-. _ r-, __ Fl .... !_a_t_-iJ..-,;.+'> 

(Sn) Tails -Cons. cots. Tails ----~ 
862 g. 

1 ~42% Sn 1 
R~foat 

L llim!. 
Sulphides 

53 .'-~.23% Sn 
Table 

Cons. 
407 g. 43.00/0 Sn 

Tans 
95 g. 

Table 

co1is. ,,1itds. CO'lI!"n-s-. -----::1ti~ .... ds. 
'196 g. 212 g. 34.6 g.-33.9 g. 

~1--+~--~~(t;~,====~===~J~~~~~+ 
Cons. ~30. 6 g. ' Tails '"245.9 g. 
- 58.4% Sn 25.6% Sn 
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Tailings Samples 1, 2 ~nd 3 above were oombined and sampled and a 
soreen analysis made. The +72.mesh and -350 mesh produots were ass819d for 
tin. 1 

The tai1~ 4 and 5 above were similarly oombined, samples and soreen 
analysis made. ~e +350 mesh and -350 mesh ~ere assayed fir tin. 

These res~l:ts are shown in Table III. / 

'1 ... 
Tf~LE III 

'" 1 \ 

-,' 

~: TAILmGS, ASSAYS, SIZE 1J1.\LYSIS ., 
" 

~ 
Composite Sample It 2 & 3 

; 

+52 
-52+72 
-72+100 

-100+150 
-150+200 
-200+350 
, -350 

Composite Sample 4& 5 

+350 
"-350 

Wt. *. 
5·4 
7.4 

., 7·5., 
" . 10.1 I' 

11.6 
13·5 

,1 44.5 I' 

t 100.0 :' 

~ 30.6 .. 
~ 69.4;" 
J 

:- 100.0 n 

0.15 

0.4 oalo., 

0.48 

0.32 assay 

0.48 
1.:.2£. 
1.26 assay 

SnDistn. % 

.34 

66 

100.0 

12.2 
87.8 

100.0 

., It is clearly seen from these figures that the greater part of the 
tailings 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 coar~ tin. ,The ineffectiveness of re-grinding after 

. the tilll has been slimed is shoWn in t~e re-grinding of table tailings from the 
. middli~ in the-20 +50 mesh fraotions, when the tailings were reduced in grade 
from 0;510 Sn to 0.4810 Sn by re-grindirlg and tabling~, . . 

. ,,:' 
. It is considered tbat.~better ,results would have been obtained by less 

grinding of the middlings. 

.' ~ I, .. The loss in the tailings after super-panning and tabling of the -350 
mesh fraotion was 0.7510 Srt. This is regarded as reasonable, having regard to I 

.. the peroent weight- and tin coritent of; the fraotion. 
i 

''''I .,t . 

The rougher concentrates were generally of poor grade ~ut increased in 
grade with increased fineness. 44.510 of the total tin was removed.as concen­
trate '.(15.110 Sn) from the -20:1+50 mesh table •. It is thought that the feed to 
this ~ble was, too coarse andrlthat a Ijig may have handled the duty. The ooarse 
tailings would then be ground to pass 50 mesh and fed to the subsequent table&. 
A jig:may remove some of the finer oassiterite and sulphides. 

'.>I 
. ;{. I; 

~ The flotation of sulphides isha comparatively simple matter. The 
grinding of the tin ooncentrates priocr to flotation would appear to be a 
matter~for enquiry. It is thDught that the high tailing loss of 1.52% Sn 
shown in Table III - composit~ Samp1e,s 3 & 4 - could be oaused by sliming of 
the ti~ ooncentrate in re-gri~ing b~ore flotation • . . , 
2.3 Rainbow Ore -

I 
;~, : i I • , 

n :1 . ~ " 

. " The Rainbow ore is' a ~sh gr~e or~ oontaining 18.0% Sn. I Some of the 
., oassiterite is present in large pieoes and sink~float tests reported in a 

previous report (No.2, Seotidn 2~6) .show that good recoveries may be expeoted-
in all sizes tested. ." ~ !J". .' 

~ r . ; . 

. ~ ''The main heavy min~~l preseh~,i8 oassiterit~, with re1ativoly minor 
amoun~ of· pyrite, pyrrhotite~ 8phalet~te and galena. Liberation, is almost 
oomp1~e at 150 mesh. n . .1 

, , 
.~ 

. '1 ,. 
-h+lrI-----------...,·-flhr----' :-ir' ---'--~---- "'-.~ - --- ._-_ .• 7",'- ..... -

rl 
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2.3.1 rr:est vlork: ' 

Prelimina~y oonoentration 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, jigcould'bandle, 

, . although a coarser feed may be desirable,. 
r~ _ 

" 
r> ", Ore crushed to -10 mes~ of l'le~ght 7427' gm. was taken for the test. AI" 

bed comprising 68 gm. of shot and a quantity of cassiterite was prepared for 
, the jig and the total ore was fed to it. The bed required "pokingll in order 

to view the passage of cassiterite passing it • 

• 
The tails from the jig were wet-screened on 350 mesh, and the +350 mesh 'I 

were dried and screened on 22 m., 52 m., 100 m., and 350 m.. The +22 mesh was ~~, 
ground in a pulverizer, to pass- 22 mesh' 'and split over the other fractions. The J ;' 

,fractions were then,tabled in or~er to proeuce concentrate and tailings, and 1 
• all tailings (with the exception of the -350 mesh tailings) were, re-ground in 
a rod qP,-11 and re-tabled for concentrate' anci ta~lings~ . ' ", • 

The flow sheet, including weights 'of prod~cts, assays, and' 'other 
results of the test, is shown~n F1guie 3. 

,1 ~; ~ i r ~ ...... / 

2.3.2 Oomments on the test,: ~ " .t '. 

., 

;I. 
.... ;,jI •• " 

, .' 

" :".: 

. FI r: 
, The results of ,the test are summarised in Table IV. 

, b ) 
" , i , ro' , !I' .'l.BLE IV 

,iwrnol; ok 
x 

, ~, 

;, 

f 

WEIGHl'S, J\SSAYS ~\ND DISTRIBUTION, OF TIN 

r: ' 

Input '\~Ore 
~. " 

;,' ··~Total 
. .I" 

.... , 

,F Middlings 
I, 

f', 
r' , 
,,'Tailings . 
.; I 

:~: ~ 

'~ 

n SaDiples 
" to 

~ bOSS 
~I '. 

", '", 

.. 

"r. 1785 ~ 
1020 1.'. 

~: I 

845 " ~: 

~~~ ~\: 

;.,;. 4331 
J ---d 
:1 322r~ 

" 
449l 

" " 

1 

l ,'1 
" 

j"1 

• ' ' 
i .. 

"~. 

., 18.3 / 
, .. ', 18.6, calc~-' ' . :- - . ....., ", 

~ . . 
,'. 

: 72.0 

48.25 
45·0 

" .. 54.2 
, 44,0 
, 54.8 

" 38.8 

58.9 

. 4·51 
, . 13.55' 

·9·1 

1.32 .. 

, '0.43 
, ,0.45 

l·20 
1.24 .'----. 
5.9 

. '~".' 

,;'.! ", 

I ~ .. 

"-" .. 
:1 
:' II 

I :': 1: 

~~ 1< 

Sh';Distn. % 

51.8 " 58.6 
. 

, ~1 

-
93.0 -95.3 ; -

; 

: 
; ,0.7 o !II 7 , I.. fI; 

,,_ ~"l ' 

, ' 

3·9 4.0 
, , I 

;l~4 

~. . : :I l~ 100.0 100.0 

~- . 

d ~ 

, ;~ As with the DoVer Ci:i~~le dre~ a recordw'as kept of the we~i~ts of'" 
samples taken, Md the tin irr earnple~ has bee, n allocated to ooncOht;tAt.l!!~ ~ 
mi.d:il1ir.ge ~d 't,i:UfigS ill :tih€f1 ~fijperU(jritj ohoWn tin ii'lbl@ tv. " 

1, ! ~ "a - . 

" There was a loss, of ~9 gm. ~:t:b:etotal weight of pro duct Sl l'eoovered 
and. a.p increase in the total tin. Tla,e'recovered tin ~g.tves a head assay value 
of 181;6% Sn. This value has 'been usGd. 'in'calculating the distribution' of tin 
values.' ". .":~." ' "·i 

" .!. ., ~-

, l . 
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RAINBOW ORE 

-10 m 1421 g. 18.3% Sn (oalo.) 

Laboratory Jig (tin oon~~ fed from previous jigging) 

1 . ~ 
. '" Conoentrate . Tails 

. -"<·1113 g. 12.Q%Sn 6314!. 8.8%Sn 
oontaining 58.9% of total tin oontaining 41.4% of total tin 

I . soMens 
Pulverizer .". J; :& 

1 +22 m -22+52 m -52+100 m 
-~ 2403 g. 8.2~ Sn 1311 g. 10.18% Sn 

oontaining 35.9{c5n in Jig tails oontaining 25.4{c5n in Jig tails 
oontaining 14.81c5n in total feed oontaining 10.4{c5n in total feed 
,J. J. -, 

. ~~ ~~ 

~. 
152 g. 
48.25% Sn 

:J>.. 
Tails 

.t 
Cons. 

253.5 g. 
54.2% Sn 

Regrind 30 mins. 

Tills 
1011 g. 
0.89 % Sn 

I : 
. ~. 

:a; 
-100+350 m 

1498 g. 10.5% Sn 
oontaining 28.6%n in Jig tails 
oontaining 11.7.fc5n in total feed . r 

Table 
.:. + ... ----------~~ 
£2B!. Tails 

291.8 g. 1156 g. 

M.<>%~ -1 . 

- . -

~ 
-350 m,-

930' g~ -5.9i¥ Sn 
oontaining 10.1% 3D. in Jig tails 
oontaining 4.2% 3D. in total feed 

! 
Table 

~ 
Tails 

681 g. 
3.2'-" Sn 

L Regrind 15.mine. 
_ . .1. 

Regrind 15 mins. 

.... 
. Cons. 

160.5 g. 45. <>% Sn 

'laDle 

+ 'Table' 
Tails ..,.r--------:l:a,. 

1836 g. 1.42% Sn ~. Tails 
I 54.2 g. 1020 g. 

Tatle 13.55% Sn 0.43% Sn 

l 
~. 

+ 
Tails 

L Re~nd 
J. . 

. Table 

* Cot~s-.------~------T-81~~ls 

52.4 g:-4:'51% Sn 1185 g. 1. 3~ Sn 

Sink Float 
* 

.. 
~ 

Float 
55 wt.% 0.1% Sn 

" ~. 
14.3 g. 
54.8% Sn 

Tatle 
~ 

Tails 
845 g. 
0.45% Sn 

----
-"--~-,-

FIGURE 3 
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The-use of a Den~~ mineral jig showed a reoov.er,r of 58~ of the total 
tin in a ooncentrate assaying 72tJ, Bn. ' " " , " ' , ' 

It is possible 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 b~d 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 cassiterito 
as possible at coarse size and to minimise the sliming which could take place in 
later grinding. ' 

The tabling of the screened 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 reasonable. The re-groundtable 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 analysis of a sample of the 
re-ground table tailings was made and the fractions assayed. The results are 
'shown in Table V. 

Mesh -
+350 
-350 dry screen 
-350 wet screen 

TABLE V 

SCREEN-/£SAY ANALYSIS 
RE-GRIND T l.BlE TAILINGS 

Wi. ~ ~ 
52.8 0.18 
8.4 0.62 

38.8 .hl:2,. 
100.0. 1.37 

Sn Distn. ~ 
6·9 
3.8 

89.3 
100.0 

, It is clear that the loss is mainl;r in the -350 mesh slime, where the 
assay was 3.15~ Sn, as compared with O.18~ S~ in the +350 mesh, It is also 
interesting to note that the tailings from tabling -350 mesh fraotion was also 
3.2% Sn. 

It is considered that the first re-grinding of -22 +52 mesh table t ail i~"S 
was carried much too far and that a better recovery on this fraotion oould have 
been obtained by halving the r~grinding time. It is olear 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 suitable size and the grinding rolll 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 wi,th 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 oassiterite has ,been removed, fine grinding ,is necessary 
in order to liberate the tine partioles of cassiterite in the ore., 

I ,. • 

.... 
'. , 



2.4 'Gilm9~c Oro -

Two samples of Gilmore ore were received. No. 1 sample contained a 
considerable ,quantity of fine -i" material. The sample was screened at i-II mesh 
and the +t" and -i" fractions were subjected to screen sink-float and super­
panner analyses separately. The fractions were examined separately. 

No. 2 sample was crushed and tested as usual. The results of the small­
scale testing of these ores, together with the mineragrap~, is shown in the 
Second Quarterly Report, Sections 2.7.1, 2.7.2, 2.7.3, ,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 No. 
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 cassitel.'ite, 'with associated pyrite, pyrrhotite, 
, arsenopyrite, chalcopyrite and sphalerite. 

'2.4.1 Test l'Tork: 

Preliminary concentration tests showed that some of the cassiterite 
could be recovered in a jig from ore crushed to -10 mesh. Since the grade of ,.,,/ 
ore after jigging would still ,be high, it was thought advisable to table the /,1<' 

ore crushed to -22 mesh for the production of a concentrate and middling be~ore 
re-grinding the ore for the production of a clean tailing, since it was c)ear 
that fine grinding was necessary for the complete- liberation of the caspiter-
ite. ' , 

The concentrate and middlings so produced could possibly be up-graded 
by re-grinding and tabling, with less 'loss than if it were fineJ,.y ground with 

, ' .. tlie ore before tabling. 

A bed for the jig was prepared from shot and crushed magnetite. 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. ' 

Approximately 8000 gm. of ore, crushed to -10 mesh, was fed to the jig. 
A concentrate assaying 54.6% Sn and bedding material assaying 41.7% Sn were re­
claimed from the jig. Thece two products contained 38.9% of the total tin fed 
to the jig. The jig tdling was crushed to pass through 22 mesh and separated 
into fractions -22 + 52 m., -52 +100 m., "!",100 +350 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 6 concentrate and a final tailing. The concentrate and the 
middling products were re-ground and tabled for a concentrate and tailing. 

~ , , 

_" The -~50 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 cy­
cloned and produced' an underflow, assaying 3.~'Sn and containing 53.5% of the 
tin in 34% of the weight of the tailing. This underflow was tabled, but no 

'concentrate, could be obtained. 

The flow sheet, including weights of products, assays, and other 
results of the test, is s,hon in Figure 4. 

I' 
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GIUf.ORE ORE ~!O. 2 SlJ.tpLE - 6.1% Sn 
8000 g. ~ 5.96% Sn (calc.) -10 mesh 

J 
Laboratory, Mineral Jig 

-Cohs. Jig lBed A Talls 
2.6 Nt. %, Sn 54.~ 2.1% Ute %, Sn 41.1% 95.3 \it. %, Sn 3.8% 
210 g. 110 g. _ 1620 g. 
Tin recovery - Tin recovery - Tin recove;y -

, ' 

I' .f 

24.1% of total 14.8% of total 61.1% of total 
Crusbm: . ~ 
+22~~~.~C __________ ~T __________________________________________ ~~~SC~c~~r~e~en------------~~~=r--~---------_~3~~~m=es~+ 

-22+52 mesh -52+100 mesh -100+ 350""mesh .JV 10.% % 
55.3 Wt. %, Sn 3.39% 26.0 Wt. i, Sn 4.5% 1.4 Ut. %, Sn 6.2% 1(1.3

d
Wt., sn)2.82 

4214 g. containing 1983 g. containing 560 g. containing 3.O:-p Sn calc. 
49.li Sn in Jig Tails 30.6% Sn in Jig Tails 12.9% Sn in Jig Tails 386 g. containing 
30.0-fo total Sn 18.1% total Sn 1.3% total Sn . 8.4% Sn in Jig Tails 

1 -1 5.l~ tot!l Sn 

Table Table Table 
Coris. 1(; . . Miels. B Tails Cons. 1 .. I C ' }l1ds. B Tails -2!!!. Tails 

841 g. 173 ~.,.Sn 33.1% 492 ~., Sn 5.3% 
36.31> :h. in . l6.2'fo Sn in 

3413 .g., Sn 2.~ 
47.5~ Sn in 
fraction 

118 g., Sn 31.~fo 
48.2% Sn in 
fraction 

187 ~. Sn 13.0% 1736 g., Sn 1.33% 16 g., 
fract~. fraction 

1 

Concen~es marked A 
ground ~ -100 mesh 

II 
-mMle 

Cons. 
2'80"~. 
54. 3~ .5.n 

::&. 
Tails 

J. 
Regrind i hr. 

J. 

C + ona. A. 
Table 

123 g~' 
32.1% Sn 1.0% Sn calc. 

I 

Regrina 20· mins. 

Middli~ marked B 
J, 

ground 
Tabie 

T
J:.

1 . a~ s 
619 ~. 
4.57% Sn 

26·5~ Sn in 25.31> Sn in Sn 34.3% 
fraction fraction Tin recovery 

Sn 2.3"(ca1c. 
Tin recovery 

1 . 
Regrind i Hr. 

Table 
J: Cons. A 

54 g. 
24.1% Sn 

... 
Tails 
4645 g. 
0.9% Sn 

I 2~ - Table ~,., 

Co~. MidJ.B Ta~ls 
21 g. 58 g. 441 ~. 
52.55% Sn 20.55% Sn 1.22~ Sn 

... 
Overflow 
581 g. 
1.480 Sn 

.£ 

18% 1 . 
Cyclone 

I 

I 
;J. 

l1nderflow 
260 g. 
3.92* Sn 

Tabled 
COUld not obtain aIV' cons. from 
table. Floated with PI'f .. and 
Plotol at 65°C and recovered 
31.5% of tin in a concentrate 
assaying 11.6% Sn. 

FIGURE 4. 
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The results of the test are summarised in Table VI. 

TABLE VI 

GILMORE ORE 

WEIGHTS, ASSAYS AND DISTRI13UTIOn OF TIN 

Input 

Output Jig Conce~trate 

Table Concentrate 

Total 

Middlings 

Total 

Tailings 

Total 

Samples. 

Loss 

Total 

\it. gmt 

8000 

210 

27 
16 

280 
108 

641 

679 
260 

936 

4645 
441. 

...2ll 
5673 . 

·498 

249 
0000 

§!!.1. 

5.96 

54.6 24.,1 

52·55 
34.3 
54.3 45.4 
~ 
51.7 

4·57 
~ 
4.4 

0.9 
'1.22 
~ 
0.99 

7.7 
3.8 

Sn Distn. % 
100 100 

69.5 75.6 

8.7 9·5 

11.7 12.7 

8.1 

2.0 2.2 

As before, a record was kept concerning weights of samples taken fo~ 
test, and the tin in these samples has been allocated to the concentrates, 
middlings and taili~ in proportion to the distribution Sn ~ • 

There was a loss of 249 gmt in weight and a loss of tin. Oombining 
these, the loss was 249 gmt 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.~ Sn and contained 75.6~ of the total tin. 

The material remaining in the ji~ bed, and derived entirely from the 
ore, assayed 41. 7~ Sn and contained 14.8% of the total tin.' The jig concen­
trate and the residual jig bed therefore recovered 38.~ of the total till. . 
The jig bedding was later ground with other concentrates and up-graded on the 
table. 

The re-grinding of the concentrate and middlings is difficult, and 
tabling produoed 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 (!JD.. arid assaying o. ~ 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 • 

. ,., .. --.. -~~ .. ---.--'-------.---- ._-_.--. --,.----,..--" 



',' \ 

',\ .,~';. .,l'! ~ ; .. ' • r" 
"', ' " :'< ~ .. :, - " 

" ',' \ .' ;~.; 
" 

-10-

TABLE VII 

GlOOM OM, TAILINGS 4645 sm. I O.9! Sn 

SIZING, M3SAY liND DISTRIBUTION OF TnT 

Soreen .l\nal~sis 

~ \oTt. ~ ~ Sn Distn. % 
+350 55.4 0.73 44.2 44.2 
-350 !1!1.6 1.13 55.8 

100.0 ,100.0 

Clolosizer fJlal~is 

Clolono Nom. Size Fraotion Total ~ Sn Distn. % 
1 & 2 34 1.0 

3 24 10·9 12.4 1.83 45·2 25·2 
4 16 16.0 

5 11 12.3 32.2 0.86 54.8 30.6 OIF -11 22·8 
100.0 44.6 100.0 lOC.O 

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

. ~. 

Tho oyolosizer analysis of the -350 mesh fraotion is interesting, 
in that the fraotions 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 
the overflow represen~32.2~ of the total weight and is oaloulated to oontain 
0.86% Sn. 

These oonsiderations indioate that more tin might be recovered by 
finer grinding of the tailing. This was indicated in the mineragraphic 
examination, when it was observed th8.t "liberation was by no me~s complete 
at 350 mesh". 

However, it m~t be remembered that the' size of a clean, pure piece 
,of oassiterite of Sp. ,Gr. 7, which would report in Cone 4, is 8.48 mic'rons 
as oompared with 16 miorons for a piece of quartz of Sp. Gr. 2.65. 

The tabling of the -350 mesh fraotion(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 reoovered in a concentrate assaying 34.3% Sn. 

By oycloning the table tailings, an underflow produot, assaying 
3.92% Sn and an overflow product, ass~ing 1.48% Sn, was obtained. 

No tin ooncentrat~ was produced from the table when the underflow 
produoed was fed to it. Bome of the underflow produot was flotated with 
P.T.A. and Flotol at 65°C and 31.5% of the tin in a ooncentrate of l7.6~ Sn was 
recovered. 

The feed to the table, -350 mesh, was cyclosized. The results are 
shown in Table VIII. 

" ... :. .. ~ 
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, .' . -, 'TABLE VIII' -,' 

GIlMORE ORE -350 MESH FRACTION 

CYCLOSIZER lJT~LYSIS 

C~olone Nom. Size Wt. %, ~ Sn Distn. % 
1 45- 1.0 41.6 14.8 
2 34 3.14 12.5 17·1 
3 24 10.64 6.0 22.6 
4 16 14·57 3.4 17.6 
5 11 12.7 2.1 9·4 

O;F -11 57.95 0·95 18.5 

100.0 100.0 

2.5 Lamb Ora -

The sample of Lamb Ore assayed 1.99% Sn. Mineragraphio examination 
showed that the main heavy mineral present was haematite, with small amounts of 
sulphides (mainly pyrrhotite and ohaloopyrite). The oassiterite is mostiy free 

" between 100 and 150 mesh. 

The soreen assay and sink-float analyses of the ore are shown in Table 
3 of the Seoond ~arterly Report. 

2.5.1 Test Works 

Since free oassiterite was present at +72 mesh, the ore was stage­
orushed through 22 mesh and separated into fraotions +52, -52, +100, -100, +350 
and -350 mesh. It was thought that some of the oassiterite oould be reoovered 
as oonoentrate or middling at the ooarse size on a table, and the tailing oould 
be re-ground to produoe a good table oonoentrate and olean tailing. It was also 
thought that the peroentage weight and tin oontent of the -350 mesh fraotion 

'would be kept to a minimum by these means. 

The fraotions were tabled separately. All tailings +350 mesh were re­
ground and tabled. The ooncentrates of lower grade were re-ground and tabled. 
The tailing from this oleaning were added to the middlings, re-ground and 
tabled. The -350 mesh fraotion on tabling produoed very little oonoentrate. 
The flow sheet of the test, showing the weights, assays, and other ~esu1ts of 
the, test, is ,shown in Figure 5. 

2.5.2 Comments on testa 

, The results of the test are shown in Table IX. 

:..' 
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TABLE IX 

tAl-IS ORE 

WEIGHTS, ASSAYS J\ND DISTRIBUTION OF Tm 
, , 

-' . , >, ' \oft. BIll. ~ f .. 

"" ·1355 2.06 
, , 

Output 'Conoentrate 91 54.15 

, Middlings 

Tailings 

Samples 

Loss 

13 
43.2 
22 

221·5 
598 
..ll 
613 

5095 
...§2l 

5952 

320 

..ill. 
7355 -

37.2 
30.35 ' 
25.5 
48.2 
2.41 

12.85 
2.6 

0.28 
0.85 
0.35 

3.6 

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

Sn Distn. % 
106 

68·5 

10.4 . 11.3' 

13.6 14.7 

7.5 

100.0 100.0 

As before, a reoord was kept of samples taken for assay and test, and 
. the tin in the samples has been distributed between the oonoentrate, middling 

and tailing in the proportion of their tin oontent. 

A reoovery of 74% of the tin was made in a oonoentrate assaying 48.2% 
Sn. The tailing assayed 0.35% Sn, and a middling product, assaying 2.4% Sn 
and oontaining 11.3% of the total tin was made. 

, The best tabling results were obtained from ~he -52 +100 mesh fractio~. 
The oonoentrate assayed 54.15% Sn and oontained 77.5% of the tin fed to the 
table. 

The ooncentrates from both'the ooarser and finer fraotions 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· fraotions oould then be split at 72, 150 and 350 

. mesh. 

. The value of r~grinding the table tailing is shown by the fact that 
tailings of grades 0.72% Sn, 0.4% Sn and 0.610 Sn were reduoed to 0.28% Sn'by 
re-grinding. 

The re-grinding of the concentrate and middling produoed oonoentrate 
of grades 64.4~ Sn and 30.35% Sn. It was not possible to oarry out any up­
grading of the lower grade oonoentrates, due to the small weights involved. 
Some method other than tabling must be used to up-grade the fine middlings and 
oonoentrates. In the -350 mesh fraction, only 20.5% of the tin was recovered 
i~ aconoentrate assaying 12.85% Sn by tabling. . 

, The re-grinding of concentrate and reoovery of tin on the table oould 
doubtless.be improved by a study of the operation along the'lines of stage­
grinding and tabling in order to minimise the produotion of slime and make 

. possible the reoovery ot tin at the ooarsest size. 
) . . 

The sizing and assay analysis of the tailings from re-treatment ot the 
tails from fraotions +350 fuesh, and the tailings from re-grinding of middlings 
!6 s8@wn &1\ T~'D~o x. .. 

.-- -- -.- - - -.-. - .. ----~-, 
-------------~ _ _'.l1:.~.'__, ~~~~ ~l 
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Lk~ ORE - 1.99% Sn 

7355 g. - 2.06% Sn (calc.) 
. , 

-~ ~ . . /ti~J; .r-_______ ~ ____ _._.:..._=S~~~ge==oru=s=h=ed=an=d=s=c=r=e=en=e=d=--_____ -,:+:--_____ --------J+ 
".~ .. ,~<,i:~22+52 m -52+100 m -100+350 m -350 mesh 

qi'~~~tJ:: Sn 1.9% E~:t:: Sn 2.9% llit~~~ Sn 1.3% ~~!t;: Sn 1.1% 

,"''''':;)'''.47 "fop ttl Sn 42.0% total Sn 4.1% total Sn 4.?% total Sn 

</t:;~.~ · T!:e
a 

Tile .., S '" Mids. B' "" JI" ;", '4' 
Cons. .A, Mids. B 

92 g. 36.~;'8;i','-156~8.45i Sn 
Tin reco-.y'· ' , 
Fraction ~4~' "Fraction 18.2% 
Tot a1 22.,]~" Tot a1 8. 7% 

"-.: ': 

~ 
Cons. 

-~:~5~· S~ 

Table 

Tails 

3550 g. 0.72% Sn 

Fraction 35.4% 
Total 16.9% 

C 
.. , 

ons. 

91 g. 54.15% Sn 
Tin reoovery 
Fraotion 77.5% 
Total 32.5% 

,\' 
Tails 

1 
Tails 

Table 

Fraotion 10.5'fo 
Toto1 4.4% 

Cons. A 

13 g. 37.3% Sn 
Tin reoovery 
Fraction 36.7% 
Total , 1.5% 

"If 
Tails 

Fraction 12% 
Total 5.1% 

-
51 g. 2.85% Sn 

Fraotion 23.6% 
Total 1.0% • 

> 

Tails 

407 g. 0.60~ Sn 

Fraction 39.7% 
Total 1.6% 

Table 

.£ . 
15 g. 12.85% Sn 
Tin J:eoovery 
Fraotion 20.5% 
Total 1.~% 

:It 
857 g. 0.85% Sn 

Fraotion 79.5% 
Total . - 4.9% 

Regrind Rod Mill 
45 mins • ..v 

V.iddlings B 
Regrind i hr. , 

i' Table . ~ 
Cons. Tails 
43.2 g. 598 g. . 
30.35% Sn 2.41% Sn 

" Cons. 
22.0 g. 
25.45% Sn 

Table ;v 
Tails 
5095 g. 

0.28% Sn 

FIGURE 5 
~ " , 
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TABLE X' 

S1ZDm AND ASSAY 1.111.LYS18 OF TAILING 

L.~J.m ORE 

Sizing of tailings from fractions +350 mesh 

Screen f.na1ysis 

~ "It. ~ §L! Distn. 

+ 350 39.1 0.10 15.9 
-350 60.9 0.34 8~.1 

100.0 0.25 100.0 

Clolosizer ana1lsis of -320 mesh above 

Clclone Nom. Size Wt. % ~ 
1 45 
2 34 4.0 0.50 
3 24 25·1 
4 16 25·6 

0.15 5 - 11 13·9 
olF -11 31.4 

'. ' 

80.4 67·6 

19.? 16·5 

100.0 0.34 100.0 100.0 

Clclosizins of tailin~ from middling§! re-~ind 

Clclone Nom. Size l'lt. to 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 14.4 3.04 18.16 
5 11 4.8 3·59 7.15 

olF -11 13.1 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 mineragz'apby showed that the major heavy minerals present are 
cassiterite, titr.m-haematite, ilmenite, pyrite, and pyrrhotite, wl.th 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,intergrowno Liberation of the cassit= 
erite is not good, until a size of about 150 to 200 mesh'is reachede 

2.6.1 Test Work: 

It was' decided to treat this ore in Il11ch the same manner as th.e 
Lamb Ore. 

Approximately 1~ 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 separately for the production of concen­
trate, middlings anti tailings. The tailings from the +350 mesh fractions 
was ro-ground and tabled for the produotion of concentrate and taiHpgs. 
The -350 mesh fraction was tabled for concentrate arid tailings onl~. The 
"~f~Hi!ntrat9 ff~iri the eOetrea~ tl!i171i Wf.t~ gl-c)lirid; orin, o19~rl~d: gr.,- ~ :plaque. T,lif'i 
~AlHM~ ilP.911l ~~!!t ~laq~~ flP4. U~ki 1:~\il~ f!\~i\A;U~S" W!a~~ :r!il ... ~~~rHr ~mR ~,.~1~4 
for t"'e production of qonoentrate anq. middlings. , 

The flow sheet, showing weights, assays and other results of the 
test, is shown in Figure' 6. 
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2.6.2 Co_ntH on teat'. 

The results of the test are shown in Table XL 

T1U3LE XI 

, YOU-lIND-ME ORE 

WEIGHTS, ASS~WS J~D DISTRIBUTI0l1 OF TTIi 

lit. gm. Sn ~ Sn Distn. efl zo 
Input 10498 1.98 20786 

Out:eut Conoentrate 85 35·2 2992 
117 52,.4 6131 

89 43.7 3889 
--3Q. lli2 1221 

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 2.:.L ..&!2 .. 

8719 0.38 3349 16.4 17.4 

9175 
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 reoovory figures are almos~ iden'tioai;, but the' grade of 
oonoentrate produoed was 410 lower. 'Sinoe no' 'recovery'of.:tinwas made on the 
table from the-350 mesh fraotion, the 'feed,'to :this tabie'~wa:s' oyolosized. The 
resul ts are shown in Table XII. ' , ' , " " , 

\ 

TABLE XII 

YOU-AND-r.IE ORE 

ASSAY SIZING OF THE: -3~0 l~H FRACTION 

C;y:c10ne Nom. Size vlt. % Sn % Sn Distn. % 
1 45 0.4 
2 34 2.7 . 2.25 38.9 
3 24 17.1 
4 16 23.5' 1.0 31.9 
5 11 14.0 

olF -11 42.3 0.82 29.2 -
100.0 1.18 100.0 

It is seen that ore of nominal size less than 24 microns oontains over 
60% of the tin. It would therefore appear that the cassiterite is too fine for 
recovery on the table. The produoe l'las produced by dry orushing the ore to 
-22, mesh. 

, The siz;ing and ass~ analysis of the final tailings from the fraotions 
+350 mesh and the tailings (or middlings) frolll the re-grihd ot the middlinB ' 
produot is shown in Table XIII. 

I ; 
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" YOU Ai~D ~m ORE - i~94%'Sn \assay) 

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

• t ~ j 

. ~~-------------------------------'1~-------------------------------~r---------------------------~1 
-22+52 mesh -52+100 mesh -100+350 mesh -350 mesh 
Wt. % 53.6, Sn 1.75% Wt. ~ 31.0, Sn 2.56% Wt. % 7.5, Sn 1.98% Wt. ,~ 7.~p, Sn 1.18% 
5623 g. containing - . 3251 g. containing 770 g. containing 846 g. ccntaining 
47.5% total Sn . 41.2% total Sn 7.5% total Sn 4.8% total Sn 

.- l' 1 
Table Table 

c!ns. Mta.s. Ta11s ctns. l-ii!s. 

122 g. 3<$ Sn 
Tin recoV'eg 
Fraction ~'9J. 4% 
Total a.5% 

381 g. 2.95% Sn 5016 g. 0.93% Sn 30 g. 41.~~ Sn 85 g. 2.7% Sn 

Fraction 38.7% 
Total 18.4% 

1 
Reground in 
Rod V.i11 

J. 
Table 

.t l-
Cons. Tails 

Fraction 11.9 
Total 5.6 

.,J; 
Cons. 

117- g. 52.4% Sn 
Tin recovery 
Fraction 13.4~ 
To'tal 5.4% 

1 
Reground i hr 

I ) 

The concentrates were ground and cleaned 

Table 

}.fits • -
240 g. 5.9% Sn 

Fraction 17. 31~ 
Total 7.0% 

J: 
Cons. 

88.6 g. 
43.7 % Sn 

In a plaque. The tailing from the plae;,ue and 
tbe middlings from '\abling were reground and tabled. 

.c 
0011S. 

85 g. 35. 2'i~ Sn 
inc1udin~ concentrate 
cleaned'J.n plaque 

~ 
l.liddling 

{)90 g. 2.47/!; Sn, 

Tin recovery 
Fraction 14.4% 
Total 1.1% 

.... 
Tails 

2832 g. 0.42% Sn 

Fraction 69.3.:fo 
Total 27.8% 

1 
Reground 

~ 
Table 

'+ Tal.ls 

Fraction 13.2% 
Total 1.r:Jfo 

7250 g. 
0.2~ Sn 

J: Tal.ls 

623 g. 0.4% Sn 

Fraction 72.4% 
Total 5.4% 

.t 
~. 

Tin recover;y 
None recovered 

Table 

FIGURE 6 
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TABLE XIII 

YOU-AND-ME ORE 

SIZING AND ASSAY' JJitJ>l,YSIS OF T.\ILma ' 
Sizing of tailings from fractions +350 mesh (0.29% Sn) 

Screen Ana1lsis 

~ Wt. % ~ Sn Distn. % 
+200 19·1 0.23 16.6 16.6 
+350 34.1 0.10 12.9 12.9 
-350 46.8 0.40 70.5 

100.0 0.27 calc. 100.0 

Clc10sizer anal~sis of -J~O mesh above 

Cyclone Nom. Size lit. ~ ~ 

1 45 
2 34 11.6 0.54 67 
J 24 20·9 
4 16 17.2 
5 11 9·4 0.26 33 ' 

olF -11 40.9 

100.0 0.40 100 

Cyclosizing of tailings from middlings re-grind 

Cyclone Nom. Size l>Tt. % Sn % Sn Distn. 

1 45 16.0 2.42 15·7 
2 34 29.2 1.56 1804 
3 24 15.4 2.67 16.6 
4 16 11.7 4.28 20.3 
5 11 6.5 3.60 9·1 

olF -11 21.2 2.26 J9.9 
100.0 2.47 100.0 

2.7 Lizzie Ore -

47.2 

23.2 

100.0 

% 

The Lizzie Ore is comparativoly 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 satisfactor,y 
at about 72 mesh and virtually complete at 150 mesh. 

The small-scale sink-float tests show that the sink produot is generally 
greater in eight than the float, and that, while the float would assay 0~14 Sn, 
the sink produot 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 ooncentrate can be obtained from the ore, but the recovo~J 
would be poor. 

Portions of the ground fractions have been tabled, with poor results. 
These were not pursued to oompletion 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 tho recovery was in 
the region of 30",. '.' 1 

It may be possible to disoard up to 60% ~f the ore by 'tabling, atte~. 
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 magnetioally separating the 
haematite, but no work bas been carried out on this aspeot. 



2.8 

2.8.1 Test vlork: 

The consolidated results of emall-soale ooncentration tests are shown 
in Table XIV. 

Tl.BLE XIV 
IONA ORE - Assay 0.51% 

SCR~ ASSAY, 

~ 'lit. % ~ 
+36 12.6 0.39 
~36+52 12.7 0·50 

~52+72 14.9 0.43 
-72+100 12.3 0.59 

-100+150 10.0 0·55 

-150+200 6.3 0.73 

-200+350 8.6 0.67 

-350 22.6 0.42 

SDlK-FLOAT , SUPERP At"TNER ANALYSIS 

Sink-Float 

Produot Wt. fo Sn i Distn. 
% 

Sink 9.4 3.88 72.8 
Float ·90.6 0.15 27.2 

Sink 11.2 3.84 72.8 
Float 88.8 0.18 27.2 

Sink 11.1 4.56 90.2 
Float 88.9 0.05 9.8 
Sink 14.7 4.11 .94.2 
Float 85.3 0.05 5.8 

Superpanner Analysis 

Cons. 0.9 15·1 33 
T~ils 99·1 0.3 67 

Caloulated assay 0.50% 

Assay 0.51% 

2.8.2 Mineragraphio Examination of Iona Ore "Sink" Fraotions 

Sn Distn. % 
on Total Ore 

9·77 
9.19~ 
3.44 12.63 

12.74 
10.50~ 
3.93 14.43 

9.87~ 
1.07 10.94 

8.61~ 
0.53 9·14 

11.46 

6.3~ 
12.6 18.9 

The assays of the sink and float fraotions indioate that good reoovery 
of the tin bearing minerals may be obtained by gravity oonoentration methods, 
even at relatively ooarse sizes. One mineragraphio examination disclosed that 
the heavy ooncentrates oontain high proportions of heavy gangue minerals which 
would always report in a gravity oonoentrate. Identification of suoh trans-

. luoent minerals is diffioult by mineragraphic teohniques, but the oonoentrates 
oertainly oontained iron oxides, manganese minerals and minor sulphides. 

Liberation is good at a relatively ooarse size, but the elimination of 
the diluting gangue minerals will prove extremely difficult. 

2.8.~ Comments 

The shortage of time available, and the low-grade of the ore, together 
with the discouraging results of the small-soale gravity concentration tests 

'resulted in no further work being oarried out on this ore. Even at suitable 
sizing, superpanning produoed a very low-grade ooncentrate whioh could almost 
oertainly not be bettered in anJ larger-soale operation. 

A preliminary flotation test upon the ore resulted in a reoovery of 
approximately 6n, of the tin in a concentrate assaying 1.64% Sn. This concen-

. \ trate again contained moat of the diluting Plinera1s found in the gravit1" 
ooncentrates. 
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