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ExplIJr"cl'tior"1 Lice~lc:e 17/68 coverlng 14~~m2 occur"s sO~Ath of

Hafnpshire arId eillbraces tt,e oper'"atirlg Ta5m~flia Mines l_imiLed

COllsolidated fnir\irlg lease N° 1371P/M (approx~ 7.22~~m2) coVer"irlg LI'18

Kara ~Io i tungsterl mine al'ld associated sctleelite depusits tKar"a North,

Kara Souttl, Easterrl RiejgE arld L.ocatior\ L.5).

much 1 af'qer"

IrJi;J. ,; l' c~d uc: ed

Nc'.)v(-::'rnbE~:'~- 1 c/89 t C.l

e~{pl or"at i on wt:w k

ex t:.erlF,:t on

the for-mer"

covers the period

term of a two year­

1988.

e;·~t.f?l')stion 0+
wi ttl th,,' E. L..

si ze.

1 i cence

E. L" 17.1 68 ~ wh 1 ch si mu.l tari~'~()I.J51y

irl size frlJln 75km ttl its present

This CL\I~rerlt Aflnual Repor-t

Novernher 1990, wtlictl is the second

pf'ogr"anlnle [:onlme;1cing 4ttl November
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namel)' rnagnetite, 5ctleelile arlej

I
I

Thl'::~ tv-JO year" w()t"'k pr"nqr".o."I.mme f()t" E. L..~

tt,~ pCJterltl,al 0+ ttlree mail-t millerals,

wfJlll3."stoni \:.E',.

17 / 6~3 -5i rned at f?v q l tti):i:. i nq

I
k~u'·",1. ~Jclutl''\,

cnY€~r·,;:·~(::1 by

In additiDnThis wot"'k,

ar'ld flQW coverecf tJy E.L.

beel"' ttie subjel:t of past (1972-74 anti 1981)-8S> exterjsive

cr.,lmj":'I::tl. on':':; under'taken by Tasmarii a i"1i rle~~ l.,t.d (tl'lF~r1 Tas::.mi nf})'~

t\,.tngstf?n

Thr:,,, dr-' (i'i·t O:;;UI"t""PUndlng the abcivE· dE'posit.s,

17/68) h~'O\s

ti':':) dE::"lineat.in(;! f.?}~t.E.~f1~:;iorls of known magnetite ~-ikarn=· i.Loc.

I
I

I
I

I
!_.13) alol1g tt'l~ .ara syt"lform structure affec:ting bt.lr-ied Of-(JOY1CldI1

se(luer'(:es~ t'lad also been successfll1 if' Dutlirlirlg tlighly pr'ospec'tive

I
,;,',n-(7.'.c.1S '::iUY::h a-:::..; t.he Ha.mpstii r"E-}, M<:::tgnet i te Skarn Zone and d !::.k2\r-n

tDttrC J~ampst1ir'8 Silver Mine.

("~c (;.)n CJm i cffia.r:Jnet. i t. E'

dE~l i ne.t:::tt,ecl ska..rnbothof

OI,Jtlirled targets.

peJ1:Enti c). 1

P€:'I'·i Dd ",Ja'~~ des:i. ql"lf,~d tD Idva,l Uc::~i-".f? t.hl-:? scht?el L ti:-3 i-?I'id

I
I

I ThE,; nr'dCJ\/:ic:i~:\n ~.~,f~qllencp-=-:> 0+ t.hE! E'2\st.er'[! ser::tiDrl Df thf.~ E.L. i::i.l so

I
I
I

part i 20.11. ':,/

tC-';'fli:1r'ICY ~

E" L.•

I
I
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e~{plcwation
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JIEX/EL while speci'Fi(:

on ShE~£~t. f'::'t fJvETleaf,

No(]f'l

3

H.":,~/lIp~;hi r'e l~l..::.... gnf?tj te. Sk,:::,r'n ZDne

Hampst'ljr"e Silver Mine

L.o(:atiofl l_13 to Loadwater- Creel<

1.._UCi:.':t.t :i. un '-5

Wollastc)nite Irlvestigations

~~;hClwn

for ealt, are QIJtlifled

D

E

I{I Loi:al fjve separate pr-C).j2r:ts/ar"eas itE/nized

inV2s;tjg0te[:i (Jllr'll1g i:rle E.L_u exterl~jiDr, periud. 'The
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I
Commer'lcirlg 4t~1 November 1988, a two year programlne of

pCJ~-r.JD':;;JE.\d fot' EmL. 17/6B by Tc"?l.~smani.r.\ i'iines L.ifhiteclm

""'ork is

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

A!~ Stl0Wfl below, five separate py"ojacts/areas will be

investigated, and the thr'ea main commodities to be evaluat.ed are

Inagne'tite~ wollastclf)its and tungsten.

a...__HaJ!!P'§.hi re Magnet i te Skqrn ~ne

T~je magrletj,te pCltential of the Hampst'lire S~(arrl Zorle, accuf'ately

dSAlar"Catsd by eietailed ground magr1etic sur"veys completed 1984/85?

will irjitiaJ.ly be investigated by reC(Jf'lnaissar"\ce dian~or,0 dr"illir'9

(200m) irl or-(jer- to o~}tijnise il'lterpr'"etatiorl of magrletic sj,grlatures,

followed tlY wide-spaced (3000\ irlterval) grid lir'le s~jallo~) flercussiull

d~'i]ling (210nl). Estimated project costs, $46,400.

A limited progr"amme [)f per'cL(ssion drillirlg C3()(ln1) WJ,JI be drilled

to invf2<-3tigate thl;.;; pCltf.?nti,al (!fJO,,~~ (}U, Ag> r.J-r t.h€·? r'-!ampsl'"lir'E:l [Jilvet'­

r1:inE~ 2\fi/,)(llalYl i,"";t.t:':':'fpt-l,,:,t.at,E'cJ ~:\~~ a me"tamc:Jf·-pt'lDS;.pci ,::,j'arn ZDne burdE:'I"Jrrq

altey"ed gr-ar'lte. Pr'oJect e}:perlditures t24,j)Ol).
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Geclchemical soil sdnlplir'lg arld cietailed gr"OUTld magnetic slAf'veys

will be completed at t~Jis r-egior'\~ tt18 obJe(:tive beillg tu demar"cate

sL\rface (~I' r,ear-sllr·fa~e magnetite s~:ar-rl ZOr"\8S and t,heir possit)le

tl,JI"g!~terl (ar,d (;)the~ mil'1er'al) an(Jmalism> E}:perldltur"eS, $11~5(IO.

One (ji~ITlpnd drill hole is planrled for drillir)g tCJ examine the

fl(Jr"thev'ly StJbt;IJ~face continlJation of the sctlealite bearir"lg magr'leti"Le

skarn zorle pf'2viously delirleated at L_5~ Project exp8IldilLJreS,

~t 1 ::? " 400 a

~.,--

l"tlese inv~stiyatj()ns would be a contirluation of work cllr~erltly

IlflCier"way, ndlnely ar\ eVallJatiofl of the market potential of woll~~stor1it8

cDr;C::F~ni:"I"at.e pr"'~Jduc.t.~; Y'ecE'ntly upgr'aded by m~"~t.allut·9ir":,30.1 t.)er',c.h tl::~'S>-t.

IAlDr-"k"

The above prograA1Ale would be supplemented by a limited !Jy"ograolffie

(Jf diamond dr"illirlg, two holes, total rnetr"es 400ffl. Total project

exper'lditlJr'eS WOLild be $35,700.
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I
I
I Dur"ing thf0 c~u!'·r·€~nt. 'feal- ttl8 fDllDwing work has-l bE~E?n cC)mpl!~tf:?cl

I
ttlis depo!sit of Inagrletite:-

I

Reser-ve cal.culation af tligh grade magnetite

Assessnlent of drilling progr-anlme cORlpleted May-Jl~j'le 1989

I
I
I An

Detajled metalllJrgical test work orl magrletit~ ore.

ac:cur··at€.::. i;_PPogl:~d.phical survey of t.hE' t")or··thel'-n section (:)f thE?

and the drill hole collars of the 1989 Tasmania Mines Ltd

I
sk",,\rn zoriP,

per-c.:us~:5ion dr·.i I I i ny (58 holes -- 495.5m dr-illed depth) was

con~pleted by Peacock, Dar"cey and Arlder-son, licenced S\,.lrveyors~ Burr~ie.

thE~ ~<a.r·a

seal~;:> 1 ~ 500.

into boH1to be tied

(jr-ill collar co'-ordinates, and

ttle deposlt is now avaj,lable at

This Sl.lr"Vey permitted t~\e deposit

of drilled secticlrl of

Prclpet'ly 5U~Vf2Y grid and the AMG co-ordinat~ grid system.
I
I
I Thf:: dl'-i 11 holf~ re::.;ult.s (Append i;.~ Al, Tab 1 eo,; and

I
cc}r~figl~r'ation of tt18 ore ZOfle over' approximately 125nl strike lerlgtt·] [Jf

the df:'~PDSi t h,::\v€2 now been §'sse!:.J:i..,:?..§'d and r'~r-i§'rve ~:dl cul..,;:t·l.~.i (..~JlE.-f:!..f .._f.~rL)

I dlstarl(:e ifl qlJ8Stiofl, d~i11irlg and sur"face .napping Stl0W the deposit to

The in~>~ 1 mum

In

I
I

I
I -- 4 -

1
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I
u+

I
st.y··:f. ke"

Feofdetailssu.mmaY'· i Sf-.?S

sihowed variations of

ore blocks aver a total 125m

AI'though tt18 Fe gr"ade of dr-illing

c".11cul.::\t:.ioflS over six individual

~r-C)ITI 47.97% to 55.55% Fe~

(:alculated at 52.56% F~.

I
I
I t.he overedl d"i 11 in9 to

r\or~tl,er-rl sSI:tiorl of ttle Hampshi~e Magnetite deposit t'18S proven 158,769

with

ll""}c::at.ion of thF1' deposit - n2\melyThe favourable

should also be noted.

1'-<::lt:i.Dn

()t the .~ampshire railway siding, and the Guildfor"cj-Hampshire-':J.dj<,~c€-?nt

str- J. pp i 1""19

r"eadily 8lnerlable to open pit mine 8):traction
I

I
I

Potential r-~soLlrces of magnetite over

I Hampshir"e magr\etite ska..... n zone,

ttle erltire delirleatecj

nan~ely 480m strike length -_. wOLlld

I
to·tal 500~OOO torlnes fCJr each 10m depth of O~e from ~~urface.

The prj.me objective of tt'\e investigatIons was to assess it,s

sample was crushed to minllS 25mnj size and then sl~bmitted to thf.?

t.h i~;

col J. f':'!ct.t:':."d

At the Kara fnine site~

N.S.W. ,1 abor-c.'l.tor-l ErS,r-e\;:;.earc:h

th~:: Hamp~::;hit'-e m<agnetite deposit.

A ~epfesef'ltative 100~~g aur'face san\ple of magnetite was

bulk
I
I
I

amer'lability to ber'leficiatjtlfl and evaluate the coar!~est

fractlof'l permissable to ~ecoyer' marke'lable material~

possi b 1 Eo si ~,~ f,:'

I '3D o·f t.hi~5 r"epo("·t -- "M.;;\gnei::lte ResourcE-:?sl! ~::l.f,)cJ thc~ tE·~~t

wClr'k results docunlerlted ir\ Appendi:< A3,

(".~,;p3bl ;:~\

dr'u.m ':<.ndwet

5ummar"lse the resllits elf tt115

bot.hthatshowt'\lh:i. ell.....)(,J;-. kI
I
I
I ~

d

•
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As dOCt,nI2f)teej in the ~Jr'evj,[)lIS E~[_. 17/68 AnnLla] Repo~t for the

yF--!"?i./" .. 1~188/89, .;;:;, smalJ shiO\llow r.)e-~lr·cussioll di""illing pr"ogr"ammE) a.t th.ls

location had been p].arlrled for a flAture date.

This drill prc)gr-amme Was cClmple'ted in April/May 1990, and

consisted of 10 drill ~lclle5 wittl a tot.a! drill depth of 172nl. The

tloles wer-e d~-ille(j along tWCI traverses to investigate a pr'eviously

delirlcatecl nlagne'tlc trend bordering ttle Hampst\ire Granite stc)ck nlargln

please r-efet- to the accclmparlying Plan NQ 8EX/EL~

No str"orl(] skCl.r"n development was encounter"ed and oni y samples fY'om

two holes (Np~ SMEL. 1 and 5) were submitted for analysj,s r'efer" to

Appendix A2~ Table 1 and Drill Logs for" holes SMEL 1 to SMEL tel.

The pt"ospectivity of ttlis locatiorl has been dowr1graded.
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I

and ttlE resultant concerltrate ~\ad the followiflg c11emlcal analysis~-

A lOky sample pf wollastonite material ·Frolo sur'face expCSUr"8S at

l_irnestofle C~eek was beneficiated to a wollastonite concentr-ate by tile

Depar"Lmpnt of Mines l~aurlceston laborator'Y~

Conti::lmi nants-.

rcdl s cr"ul;;;hi ng,

diDps:i.de~ fildsp<'.:.H

and -f1.ot.atiDr'l.

calcite,

irltensity magnetic

Ber,eficiation pr-ocedur"es involved jaw cr"ushirlg,

high

refnl]Ved i!lCludeJ pyrrhotite,

I
I

I
I

I
I
I

SiD" 51..8%

Al",O", ~C. 4%

Fe203 (J.8%

Me]O ~ TI.",-,

CaO 41. 1%

l_. O. 1. 0.61.

T,"t.al ':19 .4%

I the above were forwarded tel

Netherlands, Japan, Sweden, England,

the followirlg COLlntries:

I
potEntIal tJI,Jyers of wollastonite in

France, Belgium, rai wan,

Italy,

India,

I
U"b.An, C.s.nC:H:ia, 3p,::t:tn, Por-t.ugal and Indones:i.a.

I
I
I
I
I
I
I - 7-

•



dl"Ulll

i nt€c!ns:i. ty

II r"ecover

t(Jpsi~~e" •

The 1 iber-atiun

by assayirlg ar\cj

PCl::5Si b.l e

wa.s t.o

by

S~la Magrletic wet

wor-k

~;;epar-at 1 on.

t.est

the coarsest

separ'ated

- B --

COfnpar-isorl made betweerl dr-y and wet l(JW

magnetic: separatlor'l.

Rolls crLlshed to a top size o·F lmm~

I:Jerlefil:ia'tiorl pr-oc:ess

low irltensity magnetic

sampled arld assayed.

Jaw cr-ustl to a top size of 8mm.

c~'\aracteristics were determined

Inineralogical wor"k.

The ore was furttler- f'educed to topslzes (Jf i)w355nlm

and minus On 1:?5mm~ ~":!I,nd c:oncf?,ntr<3.tF~!;;:;' and t<3.ili!1(~~_~

complet~c.i dLlr"in<;i the ye<:~r- by l:hl::? :l1_.J:::L._. P • __!;.J:Il.t.r' a 1,

Research l_abo~ator'ies at Shortlarld, N.S.W. or\ samples

c)f ';lump m~'gnetitell and mil''lu'S ~3mm ma<;jnetite fines.

435013

mlnt.~

TWD sampl,=s Df IIlt.lmp rnaynetitf.~'! had been Cr"UShf.:'d at

Kar'a, to a size approximately mir\us 25mnl

and one of them had been upgraded by

magnet prior to forwarding to B.H.P. Each

sample is believed to have weighed approximately 50~~g.

Thf~ !'l ump magrH:.otite ll was collected fr'om siurface-:~ ~-,;.ample~~;

f,"om the l~anlpstlir·e Magnetite skarn~ and the magnetite

firles were representative of tailings produced fron\ the

T ..asmine}~ N~L.n 1Ic:.d.d mill ll <:l.t thr':.'? ~;::'.:'1r·a NC:3 1 depDsitn

The obje~tive of the

marketable magnetite at

p 1 L\t;:. 6mm ~

pE:~r··m.anE'nt

The test work procedures irlvolved:-

.3D (1)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,



Ci.r F'

t.hf:'

aisCl

siz.e

other

effect

llUt:

magnt:::,t J C

fr-a.ct:i. on

435014

( t. i ']nn-::\gt3-:::,

to

lowp.st

1 urnp

Gr"i ndi n(]

and rOE-sui t.s

the

tC1 c~ i:.OpSi;!f;;'

intensity

("Jut

CDrltinued dur·in~j

1 CJ"'J phDSphCll~US

favourably with

high

":. h ClI.~ Eo' ci

grinding

lic~r,ce

cumpared

screeni.ng

fron~ the gangue.

pFoduced a COflcel-ltrate with a g~ade (]f

tentl.\r-e,

A grade of 64.8% Fe,

by

by crushing and grinding to a topsize of

on

and finally by magnetic s~par-ation as a L

grad~~s)

~:;;epar ~t ion

Ii ber,;9.t i on

~pproxitnately O~lmfn was

Both wet dr-uni arld

Due to ore

A suggested plant flowsheBt would include cobbing

alnenable to berleficiation by magl")stic sep~ration.

1. 1 rl.

at lump sIze to remove the flon-magnetic

Om lmm,

Australian Fe o~es~

upgraded

·fl:'-al~..:t.ion.

The minus 3mm magnetic fines sample cOIJld

followed

were cOI"\sider-ed ver'Y favourable~

stage wet drum sepaY'ation.

Fllll details of the B.H.P. test work

Art L\pdated review of the magrletlte r·esourC~5

/ ',

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I 3D ( j i )

I
w
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I
I

t=~ Pt'·()g~·-·,.":,{nlmf-': 0+

:i.nfr.")r-m~\tic.:Jfl Qn e}-(:i.st:~ng wate:::!'" quallt'i dl"'ound the I<:ar'a F'F'Opet-ties, both

9/EX/EL.

"r·~?giona.llltwelve

t.o F'Ii::'{r1

Df

Old Park'-Compar\ion--Emu Rlvel~th€.~ rnai n·F r'om

and its

TeEt work cO'1sisted of collecting a total

wit.h:i,.·, E.l_. 17168 ,md C.L. 1:371F'/1'1 ha.s been completed.

I
I
I

Depar-tment af Mir1es Labor'ator'ies, Launcestofl arId will be analysed forI
Initially of these samples have beer, tD the

I
twenty-'one f:-Ipments, plus det.er"minat.ion of sll~.pended solids and pH.

T~lis pr-ogr-amtne is being run in comjunction with additiorlal water"

I samples collected in and around ttle Kara N~ 1 o~ine operatiorl.

I Tt18 ~egiolldl water" sample locatiarlS were sited wit~l the follclwir19

I Provide irlformation re "backgrOLJrIC1 levels'! of tt\e 01(1

To assess t.!18 extent arid natur"p of possible COlltaminatiorl of

I
I

Ltndi ,":.t'.ut-·bed knClwfl tun(~stE:-n be~r' i rlg rna(Jnf.-?t i t€': ~,;ka:rns.

Easterrl Ridge and Kara NDrt~l).

( i p f::- "

I the Old Par-k, River- and River

I Cnrnp(,-~t'-e pt'-esF~nt. s<::Impling

I
I
I
I
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I
I
I
I
I

\cJS. J

WS.2

E. L".. 17/68

01 d Fad, F<i Vf?r south of PU~\P statlorl - upstream ~:2ra

Pro ope-rt i 85.

nor-ttl of pL\mp statior1 - immediately

upstream discharge from l~ara No 1 mirls

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

WS g :.3

WS.4

WS.6

We' ­"::i ~ I

WS.8

WS,,9

l,IJS ~ 10

W'i. 1 1

WE;. J.:Z

Old Par-k River - rlorth of pUfllp statlorl - immediately

dowrtstream discharge fr"om kara No 1

mi ne~

Companion River - tCara N road crossing -- down5tream Old

CompaniOfl River junctlofl

h:ar~\ Creek - at junc::ticm wit.h Companion F'ivl:-.:-r

East Kar"a Creek - drairlage immediately f1ortt, of Kar-a No

1 Main Pit

Kara Creek -- drainage immediately fl0rtt"1 ()f Kara No 1

!Vlaill Pit

Wester" LIOlb Cr-eek - discharge downstream frolTl tailirlgs

sf..:-tting punds.

immediately upstr"eam f~om l_olldwater

Crhf.:."'!ek junc:t :i. on

immediately llpstream from CompanicJn

River junction

EnlL\ River -- at Hanlpshire water gauge locatiorl.
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Hampshire Magnetite Drilling/Reserves

Hampshire Silver Mine

Magnetite Beneficiation Testwcrk - BHP
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486.874
487. ·n.6
487.428
486.489
486 ..255
488. ;282
488. :I.fJ5
488,,482
487.891
487.804
487.709
£,86.410
488,,604
48f3.60';.'
4B9.288
48'1.1.25
4,8f:J.314
487.874
487.902
48B.06c',
489.088
'l89 .. O;~:3
488" ::'20
48?94-5
488. 10~i

4·87" 966
487" 96()
48B. ':J,2()

487. 56:!,
'lWI.163
488 .. 6~::iO

486.6i1
488.3Hl
487.074
487.250
4f37.803
·l87.75t
48"7 ~ l [::1::1

435018

5430:327 R 57,2

54.30299. 732
5430327.571

5430320.731
543Cf.320" 830
5430333.710
54303·37" .301
54:30347. 2.38
5430344.791
54:::;'0346. 142
5430349.465
5430:;,0:3. 684
543039~':;;~ 4~~8

5430394 ~ 6~_~6

54.30.377.563
543(l:~:;78.."::'97
54:30370. :348
5430370.458
5430.383.854
~i430.-.:.;84 .. 930
5430408.793
54:::~04(19~929
5430402M566
54·:-'::·0395" 407
~)430394·"604
~'4:::::(1~~96. 82:-'::,
54.303':'i5 a 716
~)4:"!;0408"~~j66

5L~.~;'0414~ 028
~')4::::04':~O"216
54.30419.607
54·.30435.907
5430447.419
54·30332.243
5430341.385
~!430355.970
5430365.676
54~~::0351" 1 T:~

MIN E S

397879.608
3978b2.831
397862.8.35
397853.603
397851.441
397868.106
397863.407
397864.936
397858.195
397853.940
397849.081
397854.152
::<'97866.518
39786~;. 364
3978'7:3.271
397870.86.3
397857.703
c':978 i f9.797
:",97846. 153
:,,978:11.845
391B69.420
:"H7866.261
::>'77860.772
.3978~52. 6~)6

39785;;'.41,1
c'H7847.018
·397847" 2:3:':~

3978~55" 71='~

.397862.542
-:::.97867. 9b~~

3'77856" l i l6
:3;978b~~:. ~3b5

397860.147
:.9785:3 ~ ()99
397849" ::'::03
~~978:-j(l. 146
.397848.703
~;9784.3.049

HM.1
Ht-1.2
HM.2.A
HM. :",
HI'1. c'I".
HM.4
HM.5
HM.6
HM.7
HM.7A
HM.8
HM.9
HM.10
Ht1 • .1 OA
HI'1. 11
HM.11(')
HI'1 • .1 2.
Ht1. 13
Hr1. 14
!-iN. 1. 5
HM.16
HI'1 . .16A
HM . .17
HI'1.18
HI'1.18A
Ht!. 19
HM.l'7A
Ht'1d~~O

Hr"'I.21
Ht1- 2. 4
H11. 2~;
Ht1. 2.6
Ht"!.27
HI'1" 28
HM.29
HM •.30
HI"!. 30{~
HM" c,.1
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HI~'\R 32
Hh ~ .~:'~~A

HM.3~

Ht1.',Y5
HM.36
Ht1.37
HM.~"7A

HM. :38
Hi''!. 3SA
HM. ,38B
HM. ,3'1
HM.40
HM.41
HM.42
HM. ~,3

HM.44

::;97848.67:5
3'17848.675
087844.141
397867.448
397859.795
~)97852.660
~~;978~)1.508
:,,97864. 010,
397866. O(i7
397862.05B
397863.149
397872.068
397883.440
::C,97885. 479
397874.668
397871.35:3
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"-

54:~;(J2C"J7.242
::=j430291 .. 120
543030.3 .. 119
5430~319.. ~,99
54~':::0315 .. 659
54:::::0:311.701
~)4:;:'0313" :;;:03
:=j4:30298. 933
5430300.8.35
5430:300. 457
54:;0:;;06 .. 925
5430.31 (I R 16::­
54:30.307.406
54::'0315.797
543(J292~.286

5430284.591

435018

4B6.051
4B5.942
4B6. 1~j3
487. ~c:81

486.726
486.416
4e16. :37."
4El6. :,:60
486.611
486.364
486. 9~jO

487.241
48"7 .. 55f3
487. El67
48b.~)17

486.143



16th June, 19E19

8.54m

58

495.5m

HM.l to HM.44

29t h l'lay, 1989

Av Depth

435020

PERCUSS I ON DfU LLI NG PROGRAMl"IE

No of Holes Drilled

Dates Drilled

Total Drilled Metres

Hole Nos
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~ ~ i.. J
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~54" 25

47.91
49.10
50~28

4·3.70
60.48
50.B5
52" :20
::;:3".• 20

~;6, 44
~54. 9~;

51" 65
58. :50
54.05
60.00
5:":.78
55 .. f36
46.64
4~:~ .. 40
~35. 90
44.68
58.43
55.70

13.5

12.0

3.0
12.0
4.5

11. • 5
6.0
6.0
6.0
7 .. 5

14.0

6"5
7.0
9.0

1.1.. 0

11.0
·3~ 0
6.0
6.0

12.0
9dO

15.0
.3 .. (}

Fe Intersec;1iQD..!!.
Dr! 11 Length X-_I9..:tal fe

0.0
0.0
0.0
0.0
3.0
0.0
0.0
0 .. 0
0,,0
Ci.O
6.0
0.0
O~O

O~O

0.0
0.0
0 .. 0
0.0
0.0
0.0
0.0
0.0
:3" (l

6.0

16TH JUNE, 1989)

435021

PERCUSS I O!'L!m..I LL PROGMMMt;

(29TH MAY

1:::'~. 50
4.50

12.00
4.50

11.50
9.00

13.50
12~OO

7.50
14.00
15.00
11. 00
3.00

1.5.00
6 .. 00

15.00
15.00
15.00
9.00
:::-;.00
6.50
7.00

1'3u 00
11 00

!&pth Dr iII ed.J.ml.

H~I. 1
H~1.. ;:'
HM.2A
HI'1.3
HM. :~A
HM.4
HI'·I~ 5
H~1. 6
HM.7
H~l. 71'1
Hr·I.8
HM.9
HM.l1
H~L 1 j A
HM.12
HM. j3
HI'1" 1 ,.,
HI'I.15
Ht1. 17
HI'1.18
H~L HJA
HI'1,19A
HM~29

HI·'l.T';

I'
1
1
1
1
1
1
1
1
1
I
I
1
1
I
1
1
I
I
I



E,L.17/68

(Pleas. refer to Plan N° lO/EX/ELI

BPPI;:.ND I X At

435022

81 oc:~. §...§.... 81-J;)c:k
~ Fac:tor. Tonnage
m'" Tonnes

4,556 4.08 18,588

7,975 4.08 :~2, ~)3El

6,613 4.08 26,981

7,0::;.5 4.08 2El ~ 70:~;

~j,76(l 4~O8 :::-~::S ,:~(J 1

6,975 4.08 28,4·5El

----..._-

Total 1::i~Zf.:o9.

ORE RESERVE CALCULATIONS

l~j)JCAJED GEOLOGICAL RESERVES

HAMPSHIRE MAGNETITE SKARN ZO~

Ore Zone.
Width 1l!m1h Strike

m m m

2245 13.5 15

29~ 0 1 1 0 ~'"..:- ...1

2::::'. 0 1 1 . 5 25

2)~S • 5 14. 0 15

:32 ~ 0 12. 0 15

] t.~' 5 15~O 30.J.

~5. 90_' . . .__~ 25nlAv

,,,;

B

E

c

D

F
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47.97

52 .. 12

51. 18

49.22

Av'l[~

~ Fe .J2r::M1e

e£'J:.sNQ1L...B.l

IA!llJ;_.N~5

435023

511 .. 75

647.595

2397.14

1493.16

269~~. 1.4

1796.46

Cymulative
~..J!l

46.0

10~O

27.0

Tgtoal
Depth

9, 33

1

E.L.17/68

7, 7A, 14, S, 29

(NORTHERN SECTION)

11~ ilA, 12, 1~)

14, 15, 17, 18, 18A

2, 2A, 3, 3A, 4~ 5 & 6

Hol..!!.. N~­
~!n~~Lections Used

B

E

c

D

I
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APPENDIX A2

14 . 5. 90

Metallurgist.

O/No 4905

435024

Explora~ion Samples

(D. Zani)

C~ief Chemis

Reg. nos 902015-025

Department. of Resources & Energy

Please find below =es~lt$ of samples submi~ted to this

g/t "\ aft;
Reg. No Description

.._------ ,

WO, Ag Zn Bi cu F Au-1768
902015 S M L.L. 1 0-3 330 dO 115 <10 67 <O. 06

016 1 3-6 --. 13 175 10 70 <0 , 06-, -
017 1 6-9 27 10 160 <10 100 <0.06

018 1 9-12 290 14 150 14 54 <0.06

019 1 12-15 450 11 150 <10 52 0.10

020 1 15-17 180 14 100 13 42 0,08

021 5 0-3 390 <10 53 <10 60 <0·06

on 5 3-0 "SO <10 .!.25 <10 56 <0.06

023 5 6-9 430 <10 450 <10 81 <0.06

024 ~ 12-15 360 <10 110 <10 71 <0'06

025 5 2.5-17 7~C <10 150 <10 310 <0.06

Analyses bY·P·~·

laboratory.

Dear Sir,

I
Tasmania Mines Ltd

I
P.O. Box 815
Burnie 7320

I
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AN INVESTIGATION
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FOR BENEFICIATION

OF THREE SAMPLES

OF TASMANIA

MINES MAGNETITE

by
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(Metallurgist)

and

Allan Waters

(Principal Research

Officer)

April, 1990
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435032
SUMMARY

Preliminary testwork on a sample of Tasmania Mines "lump magnetite" showed that both wet

drum magnetic separation and wet high intensity magnetic separation could be used to produce

a concentrate with a grade of 65% Fe. However, in order to effect liberation of the milgnetite,

grinding to a topsize of approximately O.lmm was required. Above this size, liberation was not

significant, and little increase in iron grade resulted. It should also be noted that grinding

liberated phosphorus and the product was extremely low in this undesirable element.

Testwork on the minus 3mm "magnetite fines" sample showed that it could not be easily

upgraded by screening out low grade fractions at the "as received" size due to the relatively

uniform chemistry with size. At the current grade of 64.8% Fe, the magnetite fmes compare

favourably with other Australian iron ores.

Mineralogical examination showed that the magnetite lump sample examined was a somewhat

different ore type to the fines sample currently sold to BHP Steel The "lump" contained finely

dispersed gangue components, thus requiring grinding to liberate, whereas the "fines" sample

was relatively pure magnetite with only a small amount of the gangue associated with the

magnetite.



Most of the iron are tonnage mined in Australia, and hence most of the are used in sinter

plants within BHP, is classified as high grade hematite (typically greater than 62% Fe). With

the current trend towards the use of higher grade (lower gangue) ores for use as sinter feed,

this necessitates the use of concentrates (typically greater than 67% Fe) in the sinter plant iron

are feed, in order to meet the grade requirements.

A request was made to BHP Central Research Laboratories by the Slab and Plate Products

Division (SPPD) Raw Materials Supply Department, on behalf of Tasmania Mines Limited, to

conduct beneficiation testwork on three samples of magnetite are. The testwork program was

to determine low cost options for increasing the grade of the "as mined" magnetite lump, as

well as the magnetite fmes currently stockpiled.

From a comparison of hematite and magnetite based on their chemical composition, the

theoretical Fe contents of hematite and magnetite are 70.0% and 72.4% respectively;

magnetite being higher in Fe because of its lower oxidation state. As a consequence, an

impure magnetite containing 33% gangue, can have the same Fe content as pure hematite.

Thus when comparing hematite and magnetite ores, not only must the Fe grades be compared

but the gangue levels must also be considered, since for two ores having the same iron content,

the magnetite are will have the higher gangue level, and this will affect sintering and blast

furnace performance.
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2. EXPERIMENTAL

2.1 Samples Tested

Three samples of magnetite ore were supplied by Tasmania Mines Limited in 20 litre drums

for testwork as foUows;

1. Magnetite Lump (minus 25mm, plus 6mm).

2. Upgraded Magnetite Lump (minus 25mm, plus 6mm). This material had been upgraded

with a permanent magnet.

3. Magnetite Fines (-3mm).

2.2 Magnetite Lump

The two samples of lump ore provided for testwork had been screened into the minus 25mm,

plus 6mm size fraction. It should be noted that at this topsize and with only a 20 litre drum

sample, the material supplied may not have been representative of the larger lot size from

which it was taken. One of the two lump samples had the non-magnetic material removed by

the use of a permanent magnet by Tasmania Mines personne~ and was labeUed as "upgraded".

The objective of the testwork was to recover the magnetite at the coarsest topsize possible,

thereby minimising the milling cost; and for the grade to be suitable as a marketable product to

BHP sinter plants. Preliminary tests were conducted by examining the possibility of upgrading

the magnetite lump at the "as received" size by the rejection of the non-magnetic fraction.

The upgraded magnetite lump was then crushed in a laboratory jaw crusher to a top size of

8mm and the liberation characteristics of the ore were determined by assaying and

mineralogical analysis.

The upgraded magnetite lump was then further reduced to a topsize of 1mm using a roU

crusher and a direct comparison was made between dry and wet low intensity magnetic

separation. Dry RoU Magnetic Separation, using a CARPCO, Inc. induced magnetic roU

separator and Wet Drum Magnetic Separation, using a SALA MAGNETICS, Inc. single wet

drum, were compared in terms of both grade and recovery of iron units.

The wet drum magnetic separator was used for the separation of the upgraded magnetite lump

sample after the ore was further reduced to topsizes of minus 0.355mm and minus 0.125mm.

These two [mer topsizes were achieved by wet grinding in a ceramic ball mill, which minimises

contamination of iron from media wear. The relationship between the reduction in top size

and the grade and recovery of both magnetite and total iron units was investigated.

!
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The SArA MAGNETICS wet drum low intensity magnetic separator was fed at 20% solids (by

mass) via a calibrated vibratory feeder and metered water addition, at a solids feed rate of 460

g/min. A low pulp density was used as the laboratory scale wet drum magnetic separator is

unable to handle high feed rates of a material with a high magnetic susceptibility without

choking. The drum separator was operated with the concentrate and tailings fractions being

separated concurrently. The products were dewatered, dried and weighed. The concentrate

(CONC I) was then repassed through the wet drum magnetic separator to produce a cleaned

concentrate (CONC 2); this simulated a two stage beneficiation process. The concentrates and

tails produced were then subsampled and assayed.

As a comparison to the grade of product that could be produced using a two stage wet drum

magnetic separator, tests were also conducted using Wet High Intensity Magnetic Separation

(WIllMS). WIllMS by comparison would involve a higher unit cost process due to a

substantially higher capital cost.

2.3 Magnetite Fines

The "magnetite fines" sample supplied was sampled from an existing stockpile at the Tasmania

Mines plant.

Size by size analysis of the sample was perfonned as well as both wet and dry sizings, to

determine the possibility of a low cost upgrading of the fmes by rejection of size fractions with

lower iron grades.



3. RESULTS AND DISCUSSION

3.1 Magnetite Lump

A polished section was also examined by scanning electron microscopy and X-ray

microanalysis. This showed that the sample was composed of granular magnetite intergrown

with a silicate gangue composed of andradite, diopside etc. (see Appendix I).

4'.' -- ,t <...l .....,

The conditions listed below in Table 3 were usedito obtain the results shown in Table 4 for

"""""""" ...., ... <hy md"",, rollT"'"
~

Apart from the occasional trace levels of calcium, the magnetite is free of impurities, within

detection limits, but does contain some very sm~inclusions. Only a relatively small

percentage of the magnetite is Oltidised to hematite.,t
3.1.3 Comparison of Wet and Dry Magneticseparation

A sample of lump magnetite ore was reduced in topsize from 8mm to Imm in order to make a

direct comparison between wet and dry magnetic separation.

3.1.1 Beneficiation of Lump at the'As Received' Size

The magnetite lump was screened and the sizing and chemical analyses are listed in Table 1.

From an examination of the assays with size it is evident that the iron units, in tenns of total

iron and magnetite, are well distributed between the size fractions. Thus, it is not possible to

upgrade the ore by screening the lump to reject anyone size fraction and produce an

acceptable grade ore.

The lump ore was then subjected to magnetic separation by passing a pennanent magnet over

the ore. It was determined that 3.7 percent of the material was non-magnetic at the lump size.

Although the percentage of low grade material that could be rejected in this way is relatively

low, and it could be achieved at a low cost by use of a cobbing magnet on a conveyor head

drum, the grade of the lump remained unsatisfact01'1 Hence, the magnetite ore at the lump
;:;~-

size received, offers no opportunity for benefiCiati0t an acceptable grade.

3.1.2 Lump Ore Characterisation i
The lump ore was reduced to an 8mm topsize by-- . g and the size distribution and

corresponding assays are listed in Table 2. The r ion in topsize did not increase liberation

significantly (ie. by preferentially crushing the 'te from the gangue ore) thus the assays

with size still vary little between the various fraeti A sample was examined using optical
'"microscopy for magnetite grain characteristics. Thilaverage magnetite particle size for good

liberation was O.lmm in diameter. Therefore finegrlnding would be necessary to achieve this.
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TABLE 1. AS RECEIVED SIZE DISTRIBUTION TASMANIA MINES LUMP
r--"",-.--

Size (mm) Weight Fe Fea04 SI02 AI20a TI02 P Mn CaO MgO K20 Zn Ignition

(%)

+ 16.0 28.4 38.8 48.0 24.0 3.09 0.22 0.013 0.46 11.40 5.33 0.18 0.033 -0.3

+ 10.0 51.4 39.5 48.9 23.6 2.98 0.20 0.Q15 0.43 11.10 5.33 0.19 0.032 -0.4

+6.4 15.7 41.1 5\.8 22.4 2.87 0.19 0.012 0.42 10.60 5.02 0.17 0.036 -0.5

-6.4 4.5 44.1 5\.6 19.9 2.56 0.19 0.014 0.55 9.22 4.40 0.14 0.038 -0.5

Calc Head 100 39.8 49.2 23.4 2.98 0.20 0.014 0.44 11.02 5.24 0.18 0.33 -0.4

~
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TABLE 2. SAMPLE CRUSHED TO MINUS 8mm SIZE DISTRIBUTION

Size (mm) Weight Fe Fe304 SI02 AI203 T102 P Mn CaO MgO K20 Zn Ignition
(%)

+4.000 31.1 34.4 42.9 27.4 3.72 0.22 0.014 0.45 12.60 6.11 0.28 0.027 -0.1

+2.000 26.2 36.1 44.1 26.4 3.28 0.20 0.013 0.43 1250 5.86 0.21 0.031 -0.4

+ 1.000 9.6 38.1 46.8 24.7 3.19 0.19 0.016 0.43 11.90 5.48 0.19 0.031 -0.4

+0.500 9.9 43.9 55.5 20.1 2.72 0.22 0.010 0.41 9.68 4.49 0.15 0.036 -0.8

+0.250 6.4 46.2 59.4 18.5 2.46 0.22 0.009 0.39 9.00 4.16 0.13 0.040 -0.8

+ 0.125 5.6 43.2 55.2 20.8 2.25 0.22 0.010 0.39 10.10 4.97 0.12 0.035 -0.5

+0.063 5.8 33.5 40.8 28.5 2.27 0.17 0.016 0.42 13.40 7.02 0.14 0.028 0.3

+0,045 2.1 29.4 34.2 31.9 2.50 0.16 0.022 0.47 14.70 7.88 0.18 0,027 0.4

-0.045 3.3 31.4 37.8 29.5 3.17 0.19 0.030 0.52 13.40 6.89 0.23 0.028 1.2

Assay Head 39.5 49.3 23.6 3.07 0.20 0.013 0.39 11.10 5.28 0.2 0.033 -0.2



As the topsize was reduced from lmm to O.I25mm the product grade increased from 53% to

65.5% Fe and similiarly for the magnetite from 68.9% to 85.6%. This was achieved at very

high recoveries; the iron recoveries were approximately 90 percent and the magnetite

3.1.4 Wet Drum Magnetic Separation with Decreasing Topsize

Samples of the magnetite ore were crushed to a topsize of 0.335mm and O.I25mm, and

magnetically separated using the wet drum. The results are shown in Table 5 and compared to

beneficiation at lmm.

RUN PASS ROTOR CURRENT

SPEED SETTING

(amps)

1 1 20 0.3
2 1 40 0.2

2 2 40 0.1

435J38
7

The wet drum magnetic separator results for comparison are listed in Table 5. The minus

lmm, concentrate produced after the first pass was 51.8% Fe. This was higher in grade than

was possible with two passes using the dry roll separator. This is due to the increased efficiency

of separation of the wet drum separator, compared to the dry roll separator, for a material with

a high magnetic susceptibility. After the second pass a concentrate of 53.0% Fe was obtained.

The recovery of the magnetite at a lmm topsize was 94.7%. Although high recoveries resulted,

beneficiation of the ore at a topsize of lmm is not possible due to poor liberation; as a result

the concentrate grade is relatively low. It was therefore decided to use the wet drum for

magnetic separation and determine the grades and recoveries attainable at various topsizes.

TABLE 3. ROll. SEPARATOR SETTINGS

The first run gave a concentrate of 47.9% Fe with a recovery of 93.3% of the iron units; this

was only a marginal upgrade from an original head grade of 39.5% Fe. The second run was

carried out at a higher rotor speed in order to give increased selectivity between magnetic and

non-magnetic materials by increasing the throw of the discharged non-magnetic material.

Throughout the runs difficulty was experienced in operating the separator, because the

magnetite tended to bridge between the roll and the nose block. This resulted in a decrease in

the efficiency of separation. As a result of the difficulties experienced with bridging of the

magnetite, the current was reduced to decrease the magnetic field strength. After the first pass

of the second run the product produced was marginally higher in grade and recovery than the

first run. The grade obtained was 48.3% Fe with 94.7% recovery of Fe. The product produced

from the first pass was then repassed through the separator to clean the concentrate. This
upgraded the concentrate to 51.5% Fe.
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TABLE 4. DRY ROLL MAGNETIC SEPARATION

Feed Product Weight % Total Recovery 5102 AI203 TI02 P Mn CaO MgO K20 Zn Ignition

Size (mm) Type % Fe of Fe (%)

-lmm Cone 1 77.2 47.9 93.3 17.2 2.38 0.22 0.011 0.37 7.80 4.09 0.144 0.039 1.0

RUN 1 Tail 1 22.8 11.3 6.6 44.2 5.24 0.13 0.022 0.50 21.15 9.31 0.389 0.014 -1.9

Head 100.0 39.6 100.0

-lmm 51.5 86.1 14.6 2.11 0.010 0.35 6.53 3.53 0.120 0.040 1.5

RUN2 25.1 7.3 34.3 4.24 0.020 0.45 16.03 7.60 0.299 0.023 -0.7 •

11.4 6.6 44.2 5.10 0.021 0.50 21.23 9.47 0.376 0.014 -1.8

48.~ (947) 17.3 2.43 0.011 0.37 7.87 4.10 0.143 0.039 1.2,
• ' .

100.0 •
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TABLE 5. WET DRUM MAGNETIC SEPARATION

Feed Product Weight % Total Recovery % Recovery SI02 AI203 T/02 P Mn CaO MgO K20 Zn Ignition

Size (mm) Type % Fe of Fe (%) Fe304 of Fe304

-lmm Cone 2 69.2 53.0 92.0 68.9 94.7 13.4 2.10 0.23 0.006 0.35 6.12 3.26 0.120 0.043 -1.3

Tail 2 2.3 11.2 0.6 7.3 0.3 44.5 4.7B 0.15 0.024 0.51 20.50 10.10 0.350 0.025 2.1

Tail 1 28.5 10.4 7.4 8.8 5.0 45.2 4.98 0.13 0.025 0.52 21.27 9.90 0.385 0.016 -1.9
(Cone 1) (71.5) 51.B (92.6) 67.6 (95.0) 14.2 2.17 0.22 0.008 0.35 6.49 3.41 0.116 0.041 1.5

Head 100.0 39.9 100.0 50.4 100.0

-0.355mm Cone 2 59.0 62.0 89.7 B1.4 93.9 6.7 1.41 0.24 0.004 0.32 2.95 1.71 0.057 0.049 -2.2

Tail 2 3.3 13.9 I.1 13.2 0.9 42.1 5.32 0.17 0.026 0.50 18.BO 9.37 0.410 0.034 2.2

Tail 1 37.7 10.1 9.2 7.1 5.2 45.1 4.94 0.12 0.029 0.49 21.40 10.10 0.360 0.017 1.7

(Cone 1) (62.3) 59.7 (90.8) 78.1 (94.8) 8.5 1.64 0.25 0.004 0.33 3.77 2.09 Om5 0.04B -2.0

Head 100.0 40.8 100.0 5I.1 100.0

-0.125mm Cone 2 55.2 65.5 88.6 85.6 92.3 4.2 I.19 0.25 0.002 0.30 1.79 I.10 0.034 0.052 -2.7

Tail 2 3.0 11.8 0.9 11.7 0.7 43.6 5.41 0.19 0.023 0.50 19.30 9.71 0.420 0.038 2.4

Tail 1 41.8 10.3 10.5 8.6 7.0 44.9 5.05 0.14 0.029 0.49 21.10 10.20 0.370 0.017 1.7
(Cone 1) (58.2) 63.1 (89.5) 82.5 (93.0) 6.0 1.34 0.25 0.003 0.31 2.55 1.51 0.052 0.051 -2.3

Head 100.0 40.B 100.0 51.2 100.0
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3.1.5 WHIMS Testwork

Concurrently with the wet drum magneti ion tests, samples were separated using wet

high intensiry magnetic separation ( . _ topsizes of 1, 0.355, 0.125 and 0.045mm. The
> •

results are shown in Table 6. This work . • rtaken to make a direct comparison between

the separations obtained using WIllMS~drummagnetic separation. From a

comparison of the results it is evident that'~wet drum magnetic separation results were

superior in terms of grade. Difficulryw~~nced in operating the WIllMS unit due to the

high magnetic susceptibiliry of the magne* resulting in the magnetite bridging across the

separating matrix and significantly redu lciency of separation.

";/..--
The concentrate produced at minus O.l25nurt.s 55 mass percent of the feed and assayed

•,.., .
65.5% Fe. The silica and alumina levels wer~"'.2% and 1.19% respectively, which compare

•

favourably with other commercially available- icon ores. The Ti02 loading is relatively high at
~

0.25%. It should be noted that the phosp~jNiberatedfrom the ore and less than 10% of-the phosphorus in the head sample reports.to'~ncentrate. The phosphorus levels are very-low at 0.002% and this offers significant acNantages to sinter plants in using such a low. _.
phosphorus ore in the blend. The concentrate contains 0.3% Mn and if used in significant

quantities would reduce the amount of mangane§e alloying required in the steelmaking
~~

process, offering further possible price advantages.-- .. -~~.
• "i ..
~ ... ,

The K20 and zinc levels are relatively high;. - 'these two metals lead to the build-up of
=

deleterious deposits in the blast fumac~. ~~ter chemistry requirements places
~. -

limitiations on these elements, but at low' '.' ion addition rates to the sinter feed, the

presence of these undesirable elements as being likely to create significant

restrictions on the use of this ore. How sed in conjunction with other high

zinc/K20 ores, the amount of Tasmania that could be incorporated into any

particular blend may be limited.

recoveries as expected were higher. This is"
Correspondingly, as the topsize was redu

elements in the concentrate due to the in

I 1



- 70*-.......

g %FE .A. %FE304
50

40+---------.--------1
1.0 0.355 0.125

TOPSIZE (mm)

Figure 1. Concentrate grades at various topsizes.

435043

WET MAGNETIC SEPARATION

It

90 -r----------------,

80

UJ
o
C2
<.!J 60

i' ~ ,-; /.'~
'. ' L,~ •.,

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



I RECOVERY of FE ... RECOVERY of FE304

435044

0.1250.355

TOPSIZE (mm)

12

Figure 2. Recovery of Fe and Fe30 4 at various topsizes.

WET MAGNETIC SEPARATION

80 +-----------,--------1

1.0

98

86

84

82

94r----~

96

100-,------------------~

?j 92-
fi:
w 90>ao
Ii! 88

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
~

1
I



F----- - - .....~-- ,.....--,....-....--.....,.....--,_.----.----------------.--------------

\ :.,.;

TABLE 6. WET HIGH INTENSITY MAGNETIC SEPARATION (WHIMS)

Feed Product Weight % Total Recovery % Recovery 51°2 AI20a TI02 P Mn CaO MgO K20 Zn Ignition

Size (mm) Type % Fe of Fe (%) Fea04 of Fea04

-Imm + lamp 84.8 46.5 96.6 18.1 2.70 0.20 0.010 0.37 8.53 4.05 0.161 0.038 + 1.0

+6amp 11.2 10.2 2.8 46.4 4.37 0.12 0.007 0.50 20.90 10.62 0.357 0.020 -1.3

-6amp 4.0 6.9 0.6 44.3 3.63 0.12 0.128 0.42 23.80 11.10 0.229 0.024 -4.0

TOlal 100.0 40.8 100.0

-0.355mm + lamp 75.1 52.4 94.3 67.7 96.1 14.0 2.16 0.21 0.004 0.35 6.58 3.19 0.120 0.043 -1.4

+6amp 7.6 11.3 2.1 7.9 1.1 45.2 5.03 0.12 0.004 0.50 20.50 9.91 0.400 0.Ql8 1.1

-6amp 17.3 8.7 3.6 8.4 2.8 45.1 4.78 0.15 0.057 0.47 21.90 10.60 0.330 0.023 2.5

TOlal 100.0 41.7 100.0 52.9 100.0

-0.125mm +lamp 70.3 56.0 93.5 72.7 95.9 10.9 1.81 0.23 0.002 0.33 5.08 2.54 0.092 0.046 -2.0

+6amp 6.8 12.8 2.1 10.7 1.4 44.1 5.50 0.14 0.004 0.52 19.60 9.23 0.490 0.019 0.8

-6amp 22.9 8.2 4.5 6.3 2.7 45.9 4.67 0.13 0.046 0.46 22.50 10.80 0.300 0.Ql8 2.0

TOlal 100.0 42.1 100.0 53.3 100.0

-0.045mm +Iamp 54.8 65.0 85.1 4.4 1.22 0.23 0.002 0.31 2.00 1.04 0.042 0.055 -2.4

+6amp 2.8 18.9 1.3 39.6 6.73 0.17 0.003 0.53 16.60 6.92 0.766 0.024 0.7

-6amp 42.4 13.5 13.6 45.4 4.90 0.16 0.030 0.54 21.90 10.50 0.350 0.016 0.7

TOlal 100.0 41.9 100.0
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TABLE 7. AS RECEIVED SIZE DISTRIBUTION AND GRADE OF MINUS 3MM FINES

Size (mm) Dry Size Wet Size Fe Fe304 SI02 AI203 T102 P Mn CaO MgO K20 Zn Ignition

Weight Weight

(%) (%)

+2.000 0.7 0.6 59.7 57.2 7.8 1.95 0.13 0.010 0.47 3.15 0.74 0.041 0.056 -0.4

+ 1.000 13.7 13.8 64.1 61.4 3.9 1.33 0.09 0.008 0.49 1.58 0.51 0.024 0.049 -1.1

+0.500 25.2 25.2 65.0 62.0 3.5 1.24 0.10 0.007 0.47 1.42 0.46 0.016 0.052 -1.1

+0.250 '.:f,'; 30.0 65.5 58.9 3.1 1.08 J~l~i! ",,9t9U3 ",9-44 1.31 0,39 0.012 0.052 -1.0
1'~i.',.:~;.</;':!,~, ,f','I'! ";:; ,'i ',:.' l'.. ~ ..

+ 0.125 20.4 187 64.6 53.9 3.9 1.14 <l.13'i.! . 'O.OiQ,/' "£,1).40 1.86 0.42 0.012 0.054 "'1.1

+0.063 6.9 6.7 64.5 51.4 3.8 1.03 0.13 0.009 0,37 1.55 0.46 0.012 0.050 -1.0

+0.045 1.8 1.5 65.6 49.7 3.2 0.94 0.13 0.009 0.36 1.01 0.38 0.012 0.047 -0.9

-0.045 1.6 3.5 62.9 47.2 5.1 1.29 0.12 0.015 0.36 1.48 0.52 0.023 0.043 0.0

Calc Head 100 100 64.8 58.1 3.6 1.17 0.11 0.008 0.44 1.52 0.44 0.015 0.052 -1.0

.....



3.4 Comparison of Tasmanian Mines Concentrate to Other Commercially Traded Iron
Ores

fraction and produce a significant increase in grade. The magnetite fines would have some

potential for upgrading, but this would require a reduction in topsize to liberate the remaining

gangue from the magnetite.

In Table 8, a comparison is given of the grade of the concentrate produced from Tasmania

Mines magnetite and that of other commercially traded iron ores, both from within Australia

and also from overseas, that are currently used in Australian sintering feed ore blends.

13504'('15

The calculated head grade was 64.8% Fe, 3.6% Si02, and 1.17% A1203' This grade compares

favourably with other Australian iron ores. One of the most notable characteristics of this ore

that would make it attractive as a sinter feed is the very low phosphorus levels.

Microscopy revealed that, as suspected, the two ores were texturally dissimilar. The lump

contained fme intermixed gangue components, with the majority of particles containing locked

gangue (particles that require comminution to release the gangue) with a liberation size of less

than O.lmm. The fmes sample also contained some locked gangue particles, but the majority of

particles examined contained no gangue components at all, being pure magnetite, i.e., the ore

was obviously higher grade. Liberation size for the particles containing gangue in the fines

sample was also approximately O.lmm. Photographs 1 and 2 show the difference in texture of

particles with locked gangue. Hence it is clearly demonstrated that differences in chemistry

between the lump and fines sample is due to a difference in ore types. This may reflect on the

representativity of the sample of lump ore sent to CRL for testwork.

3.3 Comparison of Magnetite samples

The lump magnetite and the magnetite fines show quite different grade/size and liberation

characteristics. Comments from Tasmania Mines personnel indicated that the lump ore should

have been similar to the current minus 3mm fmes shipments supplied to BHP Steel (see

section 3.2), and hence it would not be expected that the lump would require such fme grinding

to liberate the gangue componets. CRL further examined the samples, in light of these

comments, by comparing the two magnetite samples - lump ore crushed to a Imm topsize and a

sample of minus 3mm fines - using optical microscopy techniques.
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TABLE 8. A COMPARISON OF TASMANIA MINES CONCENTRATE TO OTHER AUSTRALIAN AND OVERSEAS IRON ORES

•

,­
i,

Ore Name Fe Fe203 Fe304 SI02 AI203 P MnO CaO MgO S K20 Zn LOI Type Size

Carajas 67.75 0.6 0.80 0.050 0.26 0.02 0.03 0.008 0.004 1.35 Sinter Feed 92%, -6.35mm

Sinter Feed 9%, -O.IOmm

Mt Newman Fines 62.5 62.4 0.1 5.6 2.60 0.068 0.09 0.04 0.05 0.011 0.020 0.004 2.10 Sinter Feed 95%, -6.0mm

9%, -0.15mm
,

.~11.~ '. . 2. 0.40 Q.025 O;J~ ; :,' ,Q.Q~ ..H·Q~" 0.005 0.005 1.00 Pellet Feed 100qp, ·0.2Imm• , I " J:
J , ." . ! . .

• •• -; '. ' ~ ., .,. ,~ II ~.t'- . t,
\: ~ .~j '~i:~ . '. t~ ~;'t1.:;' ,~.(i%, :. "; .. I ! I: ~ ... - , . ,

• ." .
(.1-', ' r I i'\

·0.G44mm

Samarco 67 1.8 1.10 0.040 0.03 0.08 0.04 0.004 0.020 0.00 I 1.20 Pellet Feed 98.5%,

Concentrate ·0.074mm

Carol Concentrate 65.9 68.1 4.6 0.15 0.008 0.13 0.43 0.30 0.004 0.003 0.26 Sinter Feed 97.2%,

-0.85mm

8.9%, -0.075

Tasmanian Mines 65.5 4.2 1.19 0.002 0.39 1.79 1.10 0.034 0.052 -2.70 Sinter Feed 100%,

Concenlrate ·0.125mm

•
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,
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It should be envisaged that a plant flowsheet would include cobbing at a lump size to remove

the non-magnetic fraction followed by crushing and grinding to a topsize of approximately of

O.lmm. Magnetic separation would be undertaken using a two stage wet drum separator.

However, due to the ore texture of the magnetite, in order to effect liberation from the gangue,

grinding to a topsize of approximately O.lmm was required. Above this size, liberation was not

significant, and little increase in iron grade could be obtained. It should be noted that grinding

liberated phosphorus and the product was extremely low in this undesirable element.

43504g19

Optical microscopy of the lump and fmes samples indicated that the ore types appeared to be

different. The lump ore had finely disseminated gangue whereas the minus 3mm fmes sample

was relatively pure with many particles containing no gangue constituents. This fmding

indicates either variability in are type within the deposit or an unrepresentative sample of the

lump ore from Tasmania Mines.

4. CONCLUSIONS

The minus 3mm magnetite fines sample could not be upgraded easily by screening out

unwanted low grade size fractions as the chemistry was relatively uniform with size. At the

current grade of 64.8% Fe, 3.6% Si02 and 1.17%Al203 the magnetite fmes compare

favourably with other Australian iron ores. It should also be noted that the phosphorus levels

are very low.

Preliminary testwork on a sample of Tasmania Mines lump magnetite showed that the ore was

amenable to beneficiation by magnetic separation. Both wet drum magnetic separation and

wet high intensity magnetic separation could be used to produce a concentrate with a grade of

65% Fe. Wet drum magnetic separation would be favoured in terms of capital cost and ease of

operation.
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