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— _GENERAL

Exploration Licenhce 17768 covering 14ke™  occurs sauth ot
Hampshice anid emiracres thie aperakbing  Tasmania Mines  Limited

consolidated mining lease N [IZ7IF/M {approx. JO22Em=) CveEring G
Eara No I ftungsten mine and associated scheelilte deposits (Hara Rorth,
Hara South, Hastern Ridge and Location LS).

The current  licence 18 an extenstion of the former much larger
E.i.. 17768, which simultaneously with the E.L. extension was reducen

in size from 79km Lo ils present size.

This cuwrrent Annual Reporlt coverg the periocd Movember 156% to
Mowvembar 1990, which i3 the second term of a two yvear explaralbion woark

programme commencing d4th November (988,

&
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2. EXFLORATION OBJECTIVES

The two yvear worbk praogramme for E.b. 17768 aimed at  evaluating
the potential of three main oinerals, namely magnetite, scheelite and

Wil lastonl Le.

The ficence areas itseld borders and encircles the denarcated and
evaluatad Lungstsn  and magnestite depostts of Fara Mo 1, Kara Sauth,

Easters Ridge snd Location L1, all of which are curently coverse by

Tasmania Mines Conseolideted Mining Lease No 1371FR/7H.

Thie area swrownding the above deposits, andg now covered by E.L.
17758, has been the subljecl of past (1972-74 and  17830-8%5) exltensive
oration  oampaigns wndertaken by Tasmania Mines Ltd (then Tasmingn
Moia ) and Joint Venture explotation partners. Thig woark, in addition
oy delinsating extensions of known magnetite skarns (Lod. L and Loc.
L1 along dhe Fara synform structure affeclting buried  OrdoviClan
sequentes, had  also been successful i outlining highly prospective
areas wuoh as thae Hampshire Magnetite Sharn Zone and a skarn adiacent

to e Hampshice Silver Mine.

T proposed peogramme of work during the cuarrent 2.l e sl
parind was designed to svaluate the scheelite and  magnebite  sconomic
potential  of  both the above wsentioned delinestesd skarn conss and

speeifio oullined targets.

The Ordoviacian sequences of the essstern section of the E.L. aloo
includes known occurrancss of wollastonite,  These, likewise, had boen

partially idnvestigsted during the 1atter'ata99ﬁ of the original E.ol.

tarancy, arvel botihy the metallw gical/marbeling aspects G tha
commodl Ly,  and an investigation of geologic sysbensions of the deposih

wee ey Lo bhe complated.
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Tre tobal five separate projecis/argas lremized below

Areras s shown on Plan Mo P/EX/EL while specitic

atigechives $or each are oultlined on Sheet A overlead.

Exploration projecles/areas -~ Fail.. 17/683

A . Hampaohire Magnetite Skarn Zorme
& Hampshidee Silver Mine

L - Location L1Z3 to Loadwater Creel
i - L-ocation LS

= - Woellastondte Investigations

435006

warg  ton e

tigated during the Eol. ewtension period. The locationz: of Lhese

auplaration



SHEET A

E.L., 17/68 - PROPUSED EXFLORATION FROGRAMME

WORE FROCOSALS

Commeancing 4th November 1938, a two yvear programme  of  work ig

purposed for EJl. 17/76B by Tasmania Mines Limited,.
£ SHOwWrT brelow, +ive separate projechis/areas will  be

investigated, and the three main commodities to be evaluated are

magnatite, wollastonits and tungsten.

A. Hampshire Magnetite Shkarn_ Zone

The maonetite potential of the Hampshire Skarn Zone, acourately
demarcated by detailed ground magnetic surveys - completed 19847895,
will imitially be investigated by reconnaissance diamond deiiliog
{(Z00m) in order to vptimise interpretation of magnetic signatures,
followsd by wide-spaced (300m interval? grid line shallow percussion

cderilling 210m) . Estimated project costs, $#446,400.

E. Hampshire Silver Mine

& limated programme of percussion drilling (Z200m will e drilled
to investigale the potential (WOs, AL, Ag) nv the Hampshire 5ilwver
Mine anomaly, interpretated @5 a metamorphosed sibarn rones border )nig

aliared granite. vodect ewpendil tures - 24,0040,
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EHEET A (cont)

SGeochemical so0il sampling and detailed ground magnetic surveys
will e completed at this reglon, the ebiective being to demarcate
S faces or near-surface magnebtite skarn zornes and thelr  possible

Luragsten (and ohher smineral ) anamalism. Evpandy tures, 11,300,

Ine diamend drill hole 15 planned for drilling to examine the
Aoy therly sobsaurface continuation of the scheslite bearing magnetiie
skharn  fone proviowsly delineated at L5, Frojegt esxpenditures,

F12,400.

E- Wollastonite Investigations

Thess investidetions would be a continuation of work curesotly
underway , namely an evaluation of the market pobtential of wollastonits
concentrate proaducts recently  upgraded by metallurgical bench Lest

Wi b,

Thee above programme would be supplementsd by a limited programms
of  diamond deilling, two holes, total metrss 400m, Toltal projech

expenditures would be FI5L,700.



Z. EXFLORATION WORK (198%9/90)

3A. _Hampshire Magnetite Skarn Zone

During the current vear the following work has been completed at
] P

-
=
i

deposit of magnetite:-

- Tapographical survey.

-~ Azsessmnent Of drilling programme conpleted FMay-—-Junes 1989
- Resarve calculabtion of high grade magnsetite

- Detailed metalluwrgical test work on magnehtite ore.

A accurate  Lopographical swwvey of the northern section of the

shkarn zone, and the drill hole collars of the 1989 Tasmania Mines Ltd
percussion  drilling programme (58 holes - 493.5m drilled depth) was
completed by Pracock, Darcey and fndergson, licenced surveyors, Burnie.
Thi=s survey permitted the deposit to be tied into Dot the Hara
Fropaecty survey grid and the AMG co-ordinate grid system. Appondix Ne
ALy, Table Mo 1 ttams drill cellar co-ordinates, and an accuwrate plan

o drilled section of the deposit is now availiable at scale 12500,

Fiver il hols results  {Appendix Al, Tables 2 and Z) and

4 Tac

configuration of the ore zone over approdimately 120m sitrike lenghh of

the deposit have oow baen assessed and reserve caloculatbions of ore

have been made -~ pleass vefer to Flan N (G/EX/EL. Owey the strike
distance in guestion, drilling and surface mapping show bthe deposit ta
averrrager 20.9%m 0 widihy,  reaching a maximun width of 4dm. The macimum
driil depth is 15 metres, ot deilling on the deposit Lo dats shows an
average delled depth of 12.8m,  and this figurs2 has been ubilised in

vegerve caleul st ons,



i shown o Tahlae P 4 Gpmendilx Al Tonnange calculations of
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ineloated oeolonical reserves of magnetite total 158,768 ftennes.

Tabhle HNe 5O, Appendix A2, summarises details of Fe grade
caloculations over ix andividaal oare blocks aver a total 125m strike.
Alehough the Fe grade of deilling showed variations of grade ranging
from 47,974 to DELDHY Fe, the averags in-situ total Fe grade s

calocul ated at S52.56H4L Fe.

Im sammary therefore, the overall drrilling to date over the
northern section of Ehe Hampshire Magnetite deposit bas proven 158,769

topnes. of high grade B5Z2.548%W Fe magnetite ore which would appesar
B

tre=adi 1y amenable ko open pit mine extraction with & low overburdsn
stripping rabtio. The Favourable location of the deposit —~ namely
adjacent ot the Hampshire railway siding, and the Guildford-Hampshire-

Burnie link road - should also be noted.

Potential resgurces of magnetite over the entire delinesated

Hampshira magnetite skarn zone, namely 480m strike length - would

tokbal HO0,000 tonnes for sach 10m depth of ore fram surface.

A representative 100kg surface sample of magnetite was collected
trom  the  Hampshire magnetits deposit, At the Fara mime site, this
bullk sample wasz crushed to minuws 285mm cize and then submitted to  the

BE.H.F.  research laboratories, N.S.W., for detailed metallurgical

tostwar k., The prime obiective of the investigations was to assess its

amenability to beneficiation and evaluate the coarsest possible giae

fraction permissable to recover marketable material.,

bHection 30 of this report - "Magnetite Resowrces" and the test
Worl results dovumented in Appendix AZ,  summarise the results of bhis
matal lurgiloal work  which show Ehat bobh wet  deuam  and wet high

intensity magnetic separation on topsize material of O.lmm i capablea

of producing a concentrate with a grade of &5% Fe.
=] =]
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ZB.. _Hampshire 8Silver Mine

fie  documented  in the previous E.L, 17768 Annual Report for the
yvear 1988/8%9, & small shallow percussion dellliing programme &b thig
Iopcation had been planned for a futuwre date.

This drill programme  was  complelted in April/May 1990, and
consisted of 10 drill holes with a total drill depth of  17dm. The
holes  weve deilled along twa traverses to investigate a previously
de] Ineated magnetic Wrend bhordering the Hampshire Granite stock margin

- pleass rafer Lo bthe accompanying Flan Ne SGEX/EL.
Mo gtrong skarn development was encocntered and only samples from
two holes (KNe= SHMEL 1 and 3 were submitted for aralysis -~ refer to

Appendix AR, Table 1 and Drill lLogs for holes SMEL 1 to SMEL 10,

The prospectivity of this location has been downgraded.



LHollastonite Investigation - Limestone Creek

A 1okg sample of wollastonite material from surface exposurss at
Limestone Dreek was beneficiated to a wollastonite concentrate by the

Duepartment of Mines Launceston laboratory.

Beneficiation procedurss involved jaw crushing, rolis crushing,
hioh intensity omagnetic separation  and Flotation. Contaminants
removed included pyrerhotite, caloite, diopside, fildspasr and gquarts,

andt the resultant concerdtrate head the following chemical analysise-

51 0up - =1, 8%
Al 0= - Z.4a%
Fezlx - 0. 8%
Mg - 2. 7%
Zaf - 41.1%
L.O. T, ~ 0. 6%
Total - P9. 4%

Small representative samples of the above were forwarded to
pots=ntial  buvers of wollastonite in the following countries: italy,
Netherlarnds, Japan, Sweden, England, France, Belgium, Taiwan, India,

U.5. 0., Canada, Spain, Portugal and Indenesia.
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=D. Magnetite Resource Investigations
300 (i) Detailed metallurgical bench  scale  test wov WS
completed douring  the year by Lhe B.H.F. Central

Recszarch laboratories at Shortland, M.S.W. o samples

oaf "lump magnetite" and mings Som omagnetite fines,

The "lump maonetite” was collected from surface samples
Froam  the Hampshivre Magnetite skearn, and the magnstite
fines were representative of tailings produced from the

Tasminex M.L. "old wmill" at the Kara Ne 1 deposit.

Twn samples of “lump magnetits"” had been  crushed  at
mirer wite, Eara, to a size approximately minuas 25mm
plus  aAmm, and one of them had been wupgraded by
permanent magnet prior to forwarding to B.H.F. Each

sample is believed to have weighed approximately Dikg.

The pbijective of the test work was to "recover

marketable magnetite at the coarsest possible topsize”.

The test work procedures invol ved:—

- daw crush ta a top size of  Smm. The liberation
characteristics were determined by assaying and
mineralogical work.

- Folls crushed to a top size of 1mm.

- Comparison made bebween dry and wet low  intensity

magnetic separation.

" The ore was further redoced to topsizes of O, 2350mm

and minus O, 1EZmm, and concentrates and taeilings

fractions were ceparated by & two st age
henefliciation  process -~ Bala Magnetilic wet drum
low intensity magnetic separation. Products were

sampled and assayed.
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The resulhs of e festh work wearos -

- Fraliminary test work showed the luamp  ore  was
amenable to beneticiation by magnebic sepgaration,
Foth wet drum 2nd wet high  intensity  magnetio
separabtion produced a concentrates with a grade of

HO% Fe.

- Due to ore tenturs, grinding to & topsize  of
approxumatsly O, Imin wWas el ad Tt etfect
liberation from the gangue. Grinding also

liberated phospbhorus.

- A suggested plant flowsheet would include cobbing
at lump size to remove Lhe non-magnetic fraction
followed by crushing and grinding to a topsize of

G.imm, and finally by magneltic separation as a 32

stage wet drum separation.

~- The minws Zmm magnetic fines sampls could not  be
upgr aded by sCcreening out  the lowest sice
fraction. f grade of &4.8% Fe, Z.&84 8i0: and
1.17% Al 0 cumparad favourably with other
fustralian Fe ores. The low phosphorus  levels

were corsldered veary favourable.

Full details of the BoHd.FP. test work and results  are

-

attached as Appendi:x MN® AT,

A updated review of the magnetite resources fhmnriages
are grades) ari the licencse area  and  encompassed
consklidated mining lease was continoed daring  bhe

current yvear but ot finished.
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wE.  Water Sampling Programme

A programme of water sampling o gather baseline environmentsa
information on existing water guality around the FKara Fraperties, both

within E.l.. 17768 and C.L. 1Z271F/M has been completed.

Test work consisted of collecting a total of twelve "regtonal®
water  samples from the main 0ld Fark-Companion-Eme River drainage
system and dts maijor tribuwtories (please refer to Flan MNe  F/7EX/EL
far mample location sites),

Initially =six of these samples bave been forwarded to the
Department of Mines Laboratories, Launceston and will be analysed for

twanty-wune elements, plus determination of suspended selids and pH.

This programme is bheing run in comjunction with additional water

samples collected in and around the Fara N 1 mine operation.

The regianal water sample locations were sited with the following

objectives 1n minds: -

- Frovide intormation re "background levels" of the Old Fark
rrver upshream from the Fara properctiss, and downstream fieom
undisturbed known tungsten bearing magrnetite skarns. {1, e,

Eastern Ridgs and Kara Northio.

- To assess the extent angd npatuwre of possible contamimatioan of
the 0O0ld Fark, Comparnion River and Emu River drainage

downstream from the Fara mine operations.

- Compare present resolts with  a similar water  sampling

proogeamme undsrtabken in 1982,
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WATER SAMFLE LOCATIONG

E.l.. 17/&8 - C.l» 1371 P/M

Sample Location
(Hd Fark River - south of pump station — upstream bKara

Froperties.

Old Park River - north of pump station - immediately

upstream discharge from Hara No 1 mine
Gid Fark River - north of pump station —~ immediately
downstream discharge from kFara No 1

mine.

Companion River - tara N road crossing - downstream JO1d

Fark — Companion River junchion

Fara Creek — at junction with Companion River

East Hara Creek - drainage immediately north of Eara No
1 Main Pt
Fara Creelk - drainage immediately north of Bara No 1

Main it

Wester Limb Cresk - discharge downstream from tailings

setting ponds.

Fara Marth Creek - at junction with Companion River

Companion River — immediately upstream from Loudwater

Cresk junoction

Lowdwater Cresk — wrmmediately upstream from Companion

River Junction

Emiu River -~ at Hampshire water gauvge location.



433017

E.L. 17768 — ANNUAL REPORT

47TH NOVEMBER 1989 10 4TH NOVEMEER 1990

AFPENDICES

AFPENDIY 4l - Hampshire Magnetite Drilling/Reserves
AFFENDTX A - Hampshire Silver Mine
AFFENDIX AT - Magnetite Beneficiation Testwork - BHPF



Brill Hole No

T ASHMAMNTIA

M I NES

L. I M I T

E D

HAMFSHIRE MAGNETITE SKARN ZONE -~

EILI

177468

aMg _CO-ORDINATES -

DRILLING PROGRAMME 1988/89

HML L
Hpi. 2
HM. 20
Hi. &
HiM. Fa
HM . 4
HM. S
HM. &
Hi4, ¥
HH. 76
HH . 8
HM. 9
HM. 1O
HML 105
HM. 11
MM 116
i, 1537
HM. 13
H. 14
HiM. 15
i I
Hifl. 1 6A
HM. 17
HM. 18
HM. 184
HM. 1%
HM. 196
Hi, 20
HH. 21
Hit. 24
HM. 25
Hil. 26
HH. 27
HML 28
HiM. 2%
HM L 30
HM. Z04
HM. 21

Easting

TR7879. 608
3G78LE. 81
IR7842.835
ER7BTE. A03
EZG7BS1, 441
97868, 104
I9784T. 407
I978&64. 956
FP785R, 195
EQFBNI. 940
TP7E49, 081
97854, 152
EIP73564.518
I97BALE. 3484
3G7873.271
ER7E70.BAT
97857, 703
I9TRAY. YT
EP7846. 153
I07B51.84%
IFTRET, 470
EGTRLE, 26
BQ7R&D.TTR
IRTBEI. 554
IP78SE. 461
EGTR4T.01LE
EZP7347 . 237
IP7ESS. TR
97843, 5450
THTRET . THE
I97E54, 144
I9TBLE. 3HT
I97850, 147
THTESI. 099
%e784% . 505
INTEEG. 146
IP7848. 703
IFTRAL, 049

Morthing

S47E0299. 752
S4RQEZT7.E71
SA4FOERF ST
S4Z0F20.7%1
S4ZGIF0, 230
SA4ZOZZTLTI0
S4T0ZIET7 . 301
B4T0OE47 . 2EH
S4303244,.771
S4E0T46. 142
SA4Z0F49 . 465
4503205, &84
HATOQEFE. 438
470394 . 6346
S4EQE77.9463
BA4ZQZT78.E97
S4F0E70, 348
B4ZOET70. 458
S430383.854
HAZ0EE4, YR
S4304083,. 795
S4Z0409 5929
SA4T0402.0 Dbk
DaZ0E9T. 407
B4Z0EF4 ., 504
D4E0ORTs, 827
SATOIPS.TLE
FATTOD0H. BGéE
5470414, 028
WMAIOAZN,E1 A
S470419 . &07
S430475,. 907
S4T0447.417F
S4T0332. 2473
5430341, 389
SRZ0OAT0D. 770
SA4IOTET .. 7S

S4TOEEL.1T7E

435018

AFFPENDIX Al

TABLE N= 1

Level

48&5.874
487 . 4456
4837 . 429
484, 489
48&. 255
488, 282
488. 185
484, 4872
487.891
487 . 804
487 . 709
G8é. Al
{483, &4
488, 607
489,763
409, 1525
488.%14
A487.874
4737 P02
438, 06T
4939 . 088
AR, O
488, 120
487 .74
488. 105
487 .964
4837 . P&
430 . 720
4837, 5HE
AHT, L6535
A485. 450
485. 611
488. =218
487 . 074
487, 290
487 . 8030
487.751
487,183




ad

M, 32
Hivi, 2265
HM. =4
MM ES
Ht. %6
HM, =7
HM. 274
kM. 38
HM. 284
HM. 38E
HM. 29
HM. 40
HiM. 41
HM. 42
HM. 42
HM. 44

I97BAR. 675
ERTH4E. &75
97844, 141
357867, 448
397859 . 795
BITESZ. HOO
597851, 508
I97864. 0173
5978bb . OF7
Z978LZ . OTE
IFTBLT. 14T
3978772, 068
IFGTRET. 440
97885, 475
G767 4. 668
I97871.357

DAZOZYT ., L4
SAZOEF1. 120
S43F03Z0E.3119
S4Z03%319,.599
SATOELIG. 609
uqﬂﬁﬁll f”'

44’0”98 973
SA4ROEO0, BRE
S4Z0F00, 457
SAZNIZ06. 925
S4F0310.162
SATOQRGT 404
S4AZ0315.797
5430292, 28646
S4720284.591

(9]
it
L
i
2

486, 051
485, 42
4846, 153
487.391
4836, 726
48s. 418
484, 375
g4, L0
486.611
484, Ta&4
486,930
437.241
487 . 558
487,367
4B4L,H17
484. 143
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AFFENDIX_ Al
TABLE N©= 2
E.L. 17/4&8
HAMPEHIRE MAGCGNETITE SKARN ZONE
PERCUSSION DRILLING FROGRAMME
Dateg Drilled 29th May, 1989 - 16th June, 1989
Mo of Moles Drilled - 58
Hole Nos - HM.1 +to HM.44
Total Drilled Metres - 495.5m
Av Depth - B.Sd4m



AFEENDIX &1

TABLE N 3

Bol-. 17/68 HAMPSHIRE MAGNETITE SKARN ZONE

FERCUSSION DRILL PROGRAMME

(29TH MAY — 16TH JUNE, 198%)

Summary _~ Hples Assayed and Fe Intersections/Assays

Hale Na Depth Prilled {(m) Fe Intersections
Drill ngth % Total Fe

L L 13,50 G0 - 13,5 47.97
Hi. 2 4. 50 G,0 - Ha. 0 45,14
HM. 24 12.00 .0 - 12,0 0. 28
HM. 3 4,580 .0 - 4,5 AT, 70
HM ., 24 11.50 T.O0o—- 1LL5 &HD L 48
HM. & 2. 00 .0 - b0 S0, 85
Hi. & V.50 Q.0 - 5.0 D, 20
HM. & 12,00 a.o - b, O 5320
HM. 7 7.50 0,0 - 7.5 4. 28
HiML 78 14,00 .0 - 14.0 6. 44
il 8 15,00 L.~ 2.0 a4 .93
Hi, 9 13.00 0.0 - 11.0 ol.é&h
HM, 11 .00 3.0 - FL0 HE L S0
HEFL L 1A 15,00 0.0 - &. 0 94.05
FHM. 12 &. OO 0.0 - 5.0 LG, 00
HM. 313 15.00 D.0 - 12,3 SE.78
HML 14 13,00 0.0 = F.0C 55. 86
HM. 15 15.00 0,0 - 15.0 a5, &4
HH. 17 F.00 .0 - S.0 4, 40
HH, 1B Z.00 9.0 - Y] HS. Y0
. 1848 &, 50 0,0 - &.5 44, &5
Hi. 1964 7.0 O,0 - .0 mE. 47
HM . 29 15, 00 3.0 - 7.0 S5, 70
ML AR 11,00 &, 0 - 1i.g Wiy, A0



E.L, 17/68

HAMPEHIRE MAGNETITE SKARN ZONE

QRE _RESERVE CALCULATIONS

JNDICATED GEOLOGICAL RESERVES

(Flease refer to Plan N*

Ore Block N

Ore Zone

Width Depth Strike
m m m
3l 22.9 1%3.5 15
E 29.0 11,0 25
C 25,0 11.5 25
D AELD 14,0 15
E FE.0 12.0 15
F 15,9 15,0 E0
Av = 25.9m 125m

435022

APPENDIX A1

TABLE N< 4

10/EX/EL)

Block 8.6, Block
Vol Factor Tonnage
m= Tonnes

4,554 4.08 18,558

7,975 4.08 ISR

6,613 4,08 26,751

7 OI5 4.08 2B, 703

5y 7hO 4.08 2E450

b,775 4.08 28, 450

Total 158,769
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APPENDIX Al

TABLE N 5
Eul. 17/6&
HAMPSHIRE MAGNETITE SKARN ZONE
Fe GRADE CALCULATIONS
{(NORTHERN SECTION)
Block Hole N== Total Cumul ative Averaqge
Fe Intersections Used Depth Fe ¥ m % Fe Grade
A 1 15.5 La7 . 595 A7 .97
F, 35 10,0 511.75 51.18
{ 2, 28, 3, IA, 4, 5 & & 44,0 2397.14 52,12
D 7, 76, 14, B, 29 4.5 TLTT, 14 S5, G
£ 11, 1tA, 12, 13 7.0 14973, 14 55, 30
F 14, 19, 17, 18, 18A 36.5 1796, 44 49,22

average * Fe = 52,

HE N EE N BN S BE Y BN B BN A B BN B T D BN EE am W
m



| RN ‘ 435024  aepEnDIX A2

Department of Resources & Energy

DIVISION OF MINES & SINE S RESOURCES

7 walimgror Sree:
3oUTR LAUNTES O

TAANLA 7249
'4.003)}4 343 i4.5.90
~ 10031 45 52208

O/No 4803

Tasmania Mines Ltd
P.O. Box 8153
Burnie 7320

Reg. neog %02015-023 Exploration Samples

Dear Sir,
‘ Please find below results of samples submitted to this
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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 magnetite,
grinding to a topsize of approximately 0.1mm was required. Above this size, liberation was not
significant, and little increase in iron grade resuited. 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 fines 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.
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1. INTRODUCTION *

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 ore. The testwork program was
to determine low cost options for increasing the grade of the "as mined" magnetite lump, as
well as the magnetite fines currently stockpiled.

Most of the iron ore tonnage mined in Australia, and hence most of the ore 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
ore feed, in order to meet the grade requirements.

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 3.3% 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 ore will have the higher gangue level, and this will affect sintering and blast
furnace performance.
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2. EXPERIMENTAL
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2.1 Samples Tested

Three samples of magnetite ore were supplied by Tasmania Mines Limited in 20 litre drums
for testwork as follows;

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

2. Upgraded Magnetite Lump (minus 25mm, plus 6mm). This materiai 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 shouid 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 personnel, and was labelled 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 roll
crusher and a direct comparison was made between dry and wet low intensity magnetic
separation. Dry Roll Magnetic Separation, using a CARPCO, Inc. induced magnetic roll
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 finer 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.

it A o dem w4 e e
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The SALA 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 1) 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
(WHIMS). WHIMS by comparison would involve a higher unit cost process due to a
substantially higher capital cost.

2.3 Magnetite Fines

The "magnetite fines" sampie supplied was sampled from an existing stockpile at the Tasmania
Mines plant.

Nl Bl N B Bl BN =B I s

Size by size analysis of the sample was performed as well as both wet and dry sizings, to
determine the possibility of a low cost upgrading of the fines by rejection of size fractions with
lower iron grades.
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3. RESULTS AND DISCUSSION

3.1 Magnetite Lump

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 terms of total
iron and magnetite, are well distributed between the size fractions. Thus, it is not possibie to
upgrade the ore by screening the lump to reject any one size fraction and produce an

acceptable grade ore.

The lump ore was then subjected to magnetic separation by passing a permanent magnet over
the ore. It was determined that 3.7 percent of the matecial 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 cast by use of a cobbing magnet on a conveyor head
drum, the grade of the lump remained unsatlsfactorg.» Hence, the magnetite ore at the lump
size received, offers no opportunity for beneﬁcxauogo an acceptable grade.

3.1.2  Lump Ore Characterisation | g
ihi g and the size distribution and
ion in topsize did not increase liberation

The lump ore was reduced to an 8mm topsize by cri
corresponding assays are listed in Tabie 2. The re
significantly (ie. by preferentially crushing the maggtite from the gangue ore) thus the assays
with size still vary little between the various fracu ' A sample was examined using optical
microscopy for magnetite grain characteristics. Tha average magnetite particle size for good
liberation was 0.1mm in diameter. Therefore fine grmdmg would be necessary to achieve this.

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 1).

Apart from the occasional trace levels of calcium, the magnetite is free of impurities, within
detection limits, but does contain some very small inclusions. Only a relatively smail
percentage of the magnetite is oxidised to hem}atif;e.

3.1.3 Comparison of Wet and Dry Magnaetic Séparation

A sample of lump magnetite ore was reduced in topsize from 8mm 10 1lmm in order to make a
direct comparison between wet and dry magnetic separation.

The conditions listed below in Table 3 were usectto obtain the results shown in Table 4 for
beneficiation using the dry induced roll magnetiof

-
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TABLE 1. AS RECEIVED SIZE DISTRIBUTION TASMANIA MINES LUMP <
Size (mm) | Welght Fe Fe304 S102 Al203 TIO2 P Mn Ca0o MgO K20 Zn Ignition
' (%)

+16.0 | 28.4 38.8 48.0 24.0 3.09 0.22 0.013 0.46 11.40 533 0.18 0.033 -0.3
+10.0 514 39.5 48.9 23.6 298 0.20 0.015 043 11.10 533 0.19 0.032 04
+6.4 15.7 41.1 51.8 224 2.87 0.19 0.012 0.42 10.60 5.02 0.17 0.036 0.5
-6.4 4.5 44.1 51.6 19.9 2.56 0.19 0.014 0.55 9.22 440 0.14 0.038 -0.5

" Calc Head 100 398 49.2 234 2.98 0.20 0.014 0.44 11.02 5.24 0.18 033 -0.4



TABLE 2. SAMPLE CRUSHED TO MINUS 8mm SIZE DISTRIBUTION
| size(mm) | weight | Fe | Fegos | si0p [ A0z | TiO P Mo | ca0 | Mgo | K20 Zn | Ignition
(%)

+4.000 31.1 344 | 429 | 274 372 | o022 | o0014| 045 { 1260 | 611 | 028 | 0027] -01

+2.000 26.2 361 | 441 | 264 328 | 020 | 0013| 043 | 1250 | 58 | 021 | 0031] -04
{ +1.000 9.6 38.1 46.8 247 3.19 0.19 0.016 0.43 11.90 548 0.19 0.031 -0.4

+0.500 9.9 439 | 555 | 20 272 | 022 | 0010 041 | 968 | 449 | o015 | o0036| -08

+0250 6.4 62 | 594 185 246 | 022 | 0009| 039 | 900 [ 416 | 013 | o040 -08

+0.125 5.6 432 | ss2 | 208 225 | o022 | o010 039 | 1010 | 497 | 012 | 0035| -05

+0.063 58 335 | 408 | 285 227 | o017 | o016| o042 | 1340 | 702 [ 014 | 0028 03 o

+0.045 2.1 294 | 342 | 319 250 | o016 | 0022{ 047 { 1470 | 78 | 018 | 0027| 04
005 33 314 | 378 | 295 317 | 019 { 0030 052 | 1340 | 68 | 023 | o0028| 12
rL Assay Head 395 | 493 | 236 307 | o020 [ o013 o039 | 1110 | 528 | 02 0.033 | -02
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TABLE 3. ROLL SEPARATOR SETTINGS

RUN PASS ROTOR CURRENT
SPEED SETTING
(amps)
1 1 20 0.3
2 1 40 0.2
2 2 40 0.1

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.

The wet drum magnetic separator results for comparison are listed in Table 5. The minus
1mm, 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 1mm 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.

3.1.4 Wet Drum Magnetic Separation with Decreasing Topsize

Samples of the magnetite ore were crushed to a topsize of 0.335mm and 0.125mm, and
magnetically separated using the wet drum. The resuits are shown in Table 5-and compared to
beneficiation at 1mm.

As the topsize was reduced from 1mm to 0.125msm 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



TABLE 4. DRY ROLL MAGNETIC SEPARATION
S —— = —=E ——————— —— — = -
Feed Product | Weight | % Total [ Recovery| SiO2 | AloO3 | TIO2 P Mn CaO MgO K20 Zn Ignition
Size (mm) | Type % Fe of Fe (%) L L
1 T 1
-lmm Conc 1 772 47.9 93.3 17.2 2.38 0.22 0.011 0.37 7.80 4.09 0.144 0.039 1.0
| RUNI1 Tail 1 22.8 113 6.6 442 5.24 0.13 0.022 | 0.50 21.15 9.31 0389 | 0.014 -9
Head | 100.0 39.6 100.0 I
| -1mm Conc 2 65.7 51.5 86.1 14.6 2.11 0.22 0.010 0.35 6.53 3.53 0.120 0.040 1.5
f RUN 2 Tail 2 11.4 25.1 7.3 343 4.24 0.18 0.020 | 045 16.03 7.60 0.299 | 0.023 -0.7
Tail 1 22.9 114 6.6 442 5.10 0.14 0.021 0.50 21.23 9.47 0376 | 0.014 -1.8
0.37 7.87
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TABLE 5. WET DRUM MAGNETIC SEPARATION
ﬂ Feed Product| Weight | % Total| Recovery| % |Recovery| SiOz | Al203 | TIO2 P Mn | CaO | MgO | K0 Zn |lgnition
Size (mm)| Type % Fe |ofFe (%) |Fe304 |0t Fe304
-Imm Conc2 | 692 53.0 92.0 68.9 94.7 13.4 210 | 023 | 0.006 | 0.35 6.12 | 326 0120 0.043] -13
Tail 2 23 11.2 0.6 73 03 44.5 478 | 0.15 | 0024 051 | 2050 | 10.10 | 0.350| 0.025| 2.1
Tail 1 28.5 104 7.4 8.8 5.0 45.2 498 | 0.13 | 0.025| 052 | 21.27| 990 ) 0385} 0.016| -1.9
H (Conc 1)| (71.5) | 518 | (92.6) 67.6 (95.0) 14.2 217 | 022 | 0008} 0.35 649 | 341 ) 0116 0041 1.5
Head 1 100.0 399 100.0 50.4 100.0
” -0.355mm | Conc2 | 59.0 62.0 89.7 814 939 6.7 141 | 024 | 0004 032 295 ] 171 ] 0.057 | 0.049] -22
Tail 2 33 13.9 1.1 13.2 09 42.1 532 0.17 0.026 | 0.50 18.80 937 | 0410 0.034 22 et
Tail 1 3.7 10.1 9.2 7.1 52 45.1 4.94 0.12 0.029 | 049 | 2140 { 10.10 | 0360 | 0.017 1.7
(Conc 1) (623) | 59.7 | (90.8) 78.1 (94.8) 8.5 164 | 025 | 0004 033 3771 209 ) 0.075] 0048 | -2.0
Head | 100.0 40.8 100.0 51.1 100.0
-0.125mm | Conc 2 552 65.5 88.6 85.6 923 4.2 1.19 0.25 0.002 | 0.30 1.79 1.10 | 0.034} 0052 -27
Tail 2 3.0 11.8 0.9 11.7 0.7 43.6 541 | 019 { 0023 050 { 1930 | 971 | 0420 0.038| 24
Tail 1 41.8 10.3 10.5 8.6 7.0 449 5.05 0.14 00291 049 | 21.10 ; 1020 | 0370 0.017 1.7
(Conc 1)| (582) | 63.1 | (89.5) 82.5 (93.0) 6.0 134 | 025 | 0003 | 031 255 151 0.052] 0.051| -2.3
L Head | 100.0 408 | 100.0 51.2 100.0
L
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recoveries as expected were higher. This isSEgge:

Corresponding[y, as the topsize, was reduc ori was a decrease in the level of the impurity

ented graphically in Figures 1 and 2.

elements in the concentrate due to the i gemberation and effective separation.

The concentrate produced at minus 0.125 n 5 55 mass percent of the feed and assayed
65.5% Fe. The silica and alumina levels _'" “:...::;__% and 1.19% respectively, which compare
favourably with other commercially avallablefm ores. The TiO~ loading is relatively high at
orus. _'berated from the ore and less than 10% of
concentrate. The phosphorus levels are very
s to sinter plants in using such a low
phosphorus ore in the blend. The concenmtemntams 0.3% Mn and if used in significant
quantities would reduce the amount of m% alloying required in the steelmaking

-|---'

The K2O and zinc levels are relatively h1 Y, a5

'W-.*‘

hese two metals lead to the build-up of

deleterious deposits in the blast furnace. B """“' nter chemistry requirements places

limitiations on these elements, but at lao'nlur gtion 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. Howe '_‘ r: =d in conjunction with other high

zinc/KO ores, the amount of Tasmania Mif@sage that could be incorporated into any

particular blend may be limited.

Overall, the concentrate would be an attragiéseliinponent to the sinter plant feed.

3.1.5 WHIMS Testwork e

Concurrently with the wet drum magne *_: : on tests, samples were separated using wet
high intensity magnetic separation ( ”1:: "__E.' i topsizes of 1, 0.355, 0.125 and 0.045mm. The
results are shown in Table 6. This work was

the separations obtained using WHIMS aj

comparison of the results it is evident thz

rtaken to make a direct comparison between
3 rum magnetic separation. From a

,"L.'-‘l

..._

= "’:".—*

it drum magnetic separation results were
ed in operating the WHIMS unit due to the
i resulting in the magnetite bridging across the

superior in terms of grade. Difficulty was
high magnetic susceptibility of the magnetité :‘“

separating matrix and significantly red -. |

fficiency of separation.

3.2 Magnetite Fines

Wet and dry sieve sizings were performe

.
=
=
-

§"as received” minus 3mm fines. An analysis
»d and the results are listed in Table 7. From
t that the iron units, both in terms of total

of each fraction of the dry sieve sizing wa ‘* i
an examination of the assays with size, it jSsi

iron and magnetite, are well distributed. b the fractions. The size fractions that are
marginally lower in grade with respect tod

percent of the ore. Thus it is not possiblé

ated head only represent a small mass
ade the ore by screening to reject any one size
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TABLE 6. WET HIGH INTENSITY MAGNETIC SEPARATION (WHIMS)
Feed [Product!Waeight|% Total}Recovery| % |Recovery] Si0Os | Al203 | TiO2 P Mn | CaO | MgO | K0 Zn |lgnition
Size (mm)| Type % Fe |ofFe (%) |Fe304 |of FegOy
-1mm +lamp { 84.8 46.5 96.6 18.1 2.1 0.20 0.010 | 0.37 B.53 405 | 0.161) 0.038| +1.0
f‘ +6amp | 112 10.2 28 46.4 437 | 012 { 0007] 050 | 2090 | 10.62 | 0357 | 0.020) -1.3
l -6amp 4.0 6.9 0.6 443 363 | 012 | 0128 042 | 2380 1110 | 0229 0.024) -4.0
i1 Total 100.0 40.8 100.0
’ -0.355mm | +1lamp | 75.1 524 943 67.7 96.1 14.0 216 | 021 | 00041 035 658 ] 3.9 0.120] 0.043] -14
H +6amp 7.6 11.3 2.1 79 1.1 45.2 5.03 0.12 6,004 | 050 | 20.50 991 { 0400} 0.018 1.1
-bamp 17.3 8.7 3.6 8.4 2.8 45.1 478 | 0.15 | 0.057| 047 | 2190 { 1060 | 0330 0023 ] 2.5
| Total | 100.0 41.7 | 100.0 529 {1000
-0.125mm | +lamp | 703 56.0 93.5 72.7 95.9 10.9 1.81 | 023 | 0.002] 033 508 | 254 0.092] 00461 -2.0
+6amp 68 12.8 2.1 10.7 14 44.1 5.50 0.14 0.004 | 052 19.60 923 | 0490( 0.019] 08
{ -6amp 229 8.2 4.5 6.3 2.7 459 4.67 0.13 0046 ) 046 | 2250 ) 1080141 0300} 0.0187 2.0
To1al 100.0 42.1 100.0 533 100.0
Il -0.045mm | + lamp | 54.8 65.0 85.1 44 1.22 0.23 0.002 | 0.31 2.00 1.04 ; 0042 0.055] -24
+6amp 28 18.9 13 39.6 6.73 0.17 0.003 ] 0.53 16.60 692 | 0.766 ( 0.024 0.7
fi -6amp | 424 13.5 13.6 454 490 | 0.16 | 0.030) 054 | 2190 ) 1050 ] 0350 0.016| 07
L Total | 100.0 | 419 | 1000

€1

Gboscer



TABLE 7. AS RECEIVED SIZE DISTRIBUTION AND GRADE OF MINUS 3MM FINES
Size (mm) | Dry Slze | Wet Size Fe Fe304 | SIO2 | Al2O3 TiOZ P Mn Ca0O | MgO K20 Zn Ignition
Weight | Weight
(%) (%)
+2.000 07 0.6 597 572 78 1.95 0.13 0.010 | 047 3.15 0.74 0.041 | 0056 04
+1.000 13.7 13.8 64.1 61.4 39 1.33 1.58 0.51 0.024 0.049 1.1
+0.500 25.2 25.2 65.0 62.0 3.5 1.24 1.42 0.46 0.016 0.052 L1
+0.250 7k O 30.0 65.5 58.9 3.1 1.08 131 0.39 0.012 0.052 10
+0.125 20.4 18.7 64.6 53.9 3.9 1.14 1.86 0.42 0.012 0054 { "E1 =
+0.063 6.9 6.7 64.5 514 3.8 1.03 1.55 0.46 0.012 0.050 -1.0
+0.045 1.8 1.5 65.6 49.7 3.2 0.94 1.01 0.38 0.012 0.047 0.9
-0.045 1.6 3.5 62.9 472 5.1 1.29 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
——
o
(&)
L)
0.
l@p)

ey
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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.

The calculated head grade was 64.8% Fe, 3.6% SiO7, and 1.17% AlpO3. 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.

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 fines shipments supplied to BHP Steel (see
section 3.2), and hence it would not be expected that the lump would require such fine grinding
to liberate the gangue componets. CRL further examined the samples, in light of these
commeants, by comparing the two magnetite samples - lump ore crushed to a lmm topsize and a
sample of minus 3mm fines - using optical microscopy techniques.

Microscopy revealed that, as suspected, the two ores were texturally dissimilar. The lump
contained fine 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 0.1mm. The fines 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 0.Imm. 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.

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

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



TABLE 8. A COMPARISON OF TASMANIA MINES CONCENTRATE TO OTHER AUSTRALIAN AND OVERSEAS IRON ORES
Ore Name Fe |Fep03(Fe304(| SiO2 |AlI2O03| 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
,lSinter Feed 9%, -0.10mm I
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
'.-_ ik g0 0.40 | 0.025 I 0.15 3 002 | 003 | 0.005 | 0.005 1.00 |Pellet Feed|100%, —0.21;111:{1‘
LY -0 e ' SRR BEF L v oL U] [ R it R i VAl R R
!'l?"?:‘f-,:"’?-*":-il‘?” o hearel Kok B ‘I,f-‘..j.*"‘g;, ¥ : ) 63.6%, 0
- mm x
Samarco 67 1.8 1.10 | 0.040 0.03 0.08 0.04 | 0.004 | 0.020 | 0.001 1.20 |Pellet Feed 98.5%,
Concentrate -0.074mm
! 1 1
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
F e
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%,
Concentrate _ i -0.125mm |
b
%)
- )
S
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vhe
4. CONCLUSIONS

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.

However, due to the ore texture of the magnetite, in order to effect liberation from the gangue,
grinding to a topsize of approximately 0.1mm 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.

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

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% Si0O7 and 1.17%Al>03 the magnetite fines compare
favourably with other Australian iron ores. It should also be noted that the phosphorus levels
are very low.

Optical microscopy of the lump and fines samples indicated that the ore types appeared to be
different. The lump ore had finely disseminated gangue whereas the minus 3mm fines sample
was relatively pure with many particles containing no gangue constituents. This finding
indicates either variability in ore type within the deposit or an unrepresentative sample of the
lump ore from Tasmania Mines.
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