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Initial Manganese Testwork Results

Highlights:

o Pyrolusite confirmed as the Manganese bearing mineral
o 34.9% manganese concentrate returned from a 29.7% sample

o Outcropping samples grading up to 39% Manganese from Pier Prospect

In January 2013 IronClad Mining Limited undertook regional exploration drilling at its
Hercules Iron Ore Project. During this program, significant manganese was intersected.
IronClad recently announced a proposed Joint Venture with Trafford Resources whereby
IronClad can earn an 80% interest in manganese over the Wilcherry Hill Project area
(976Km2) comprising exploration licence numbers EL5229-Wilcherry Hill, EL4286-Valley
Dam, EL4421-Peterlumbo and EL5164-Eurilla Dam.

IronClad is pleased to announce the results of its preliminary metallurgical testwork and its
initial exploration review, focusing on the Hercules East and Pier Dam Prospects (Figure 1).
Both these prospects lie within the Joint Venture’s 100% owned Eurilla Dam EL 5164
tenement approximately 15km east of the Company’s Wilcherry Hill iron deposit.

Preliminary Metallurgical Testing

From the January 2013 drilling program RC composite samples from hole 13HRC026, were
generated and submitted for metallurgical testwork. The aim of the initial testwork was to
identify the mineral hosting the manganese, determine what sort of concentrate could be
produced from the material by gravity concentration and identify impurity elements in the
ore.

Pyrolusite was identified as the manganese bearing mineral. Pyrolusite is the most sought
after manganese mineral as its relatively high specific gravity makes it amenable to
beneficiation using simple low cost gravity separation. Metallurgical test work was
completed on composite samples from low, medium and high grade manganese
intersections.

The low grade manganese sample Wilfley table concentration resulted in a ferromanganese
ore up from an average of 7.44% Mn to 10.49% Mn. The medium grade returned a
manganese concentration up from 16.7% to 25.9%. While the high grade returned 34.9%
manganese concentration up from 29.7%. These initial metallurgical tests indicate the ability
to upgrade the manganese via simple processing. Additional work needs to be completed to
show a defined processing route for manganese ore to become a saleable product.

Based upon this initial test work, it appears feasible to create a Pyrolusite concentrate using
a simple gravity separation plant similar to that planned for IronClad’s Stage 2 Wilcherry Hill
Iron Ore Project.
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Figure 1 Location of Pier Dam and Hercules Manganese Prospects

Basement geology within the prospect areas consists of the Middleback Subgroup, which is part of the
Palaeoproterozoic Hutchison Group metasediments. The prospective host stratigraphic units are considered to be
the quartzite, banded iron formation and dolomite units within the Hutchison Group.

Upon signing the Manganese Joint Venture, IronClad plans, in this current quarter, to undertake manganese
exploration focused historical data compilation, review of available geophysical data, geological mapping and
geochemical sampling at the known manganese occurrences within these two prospect areas.

To take advantage of the good conductive properties of manganese oxide minerals, use of electrical geophysical
methods to help delineate mineralised zones will also be evaluated. Surveys will be undertaken in the following
quarter if warranted.

Target generation from this initial field work is anticipated to lead to a reverse circulation drilling program in early
2014.

Manganese Prospectivity
Historically, significant manganese mineralisation has been noted at these two areas by Esso Ltd, Aberfoyle Ltd,
Trafford Resources Limited, Lincoln Minerals Ltd and IronClad Mining Limited as part of its exploration for iron.

Surface rock chip sampling by Trafford Resources Limited over the Pier Dam Prospect (Figure 2) in 2007 and 2011
confirmed the 4km West-North West trending zone of manganese anomalism first identified by explorers in the early
1980’s. High grade manganese values (Table A1-1) ranging from 15.5% - 31.4% Mn were recorded (see Trafford
ASX release 26 November 2007 & 21 September 2011). IronClad as part of its regional iron exploration program
collected a number of surface grab samples on one outcrop at the western end of this trend (Table A1-2). A distinct
manganese rich zone averaging 38.8% Mn from five grab samples was delineated from an iron rich zone averaging
52% Fe from three grab samples.

In early 2013 IronClad completed a drilling campaign testing the northern and eastern extents of the Inferred
resource at the Hercules prospect for direct shipping iron ore (IFE ASX Release March 2013 Quarterly Report).
The drilling intersected 22m @ 22% Mn from 56m in hole 13HCRC026 and 7m @ 20% Mn from 55m in hole
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13HCRCO001 (Figure 3, Appendix 2 for location and assay data). This discovery on the +2km eastern flank of the
Hercules Prospect opened up a new manganiferous zone to add to the existing 7km strike length of the main
Hercules Prospect.

IronClad has previously reported a manganese resource at its Hercules Iron Deposit, (IFE ASX Release 22"
December 2008). Mn rich drillholes that underpin the resource are shown in Figure 3, assays and locations are listed
in Appendix 2. This manganiferous portion of the resource will be targeted in future drilling campaigns to delineate
higher grade Mn zones amenable to surface mining and gravity beneficiation.

The presence of this Mn resource further highlights the upside available to IronClad to develop a multi commodity,
complementary project based on extracting Mn in addition to Fe.

With IronClad’s planned iron ore exports already supporting the construction of mine and port infrastructure,
IronClad’s M.D. Robert Mencel said that “Additional Manganese revenue has the potential to significantly enhance
the economics of the Wilcherry Hill Project.”

Competent Person Statement

The information in this announcement that relates to Mineral Resources and geological results is based on information compiled by Chris Mroczek, who is a
Member of The Australasian Institute of Mining and Metallurgy and who has more than five years’ experience in the field of activity being reported on and is
the Chief Geologist of the Company.

The information in this announcement that relates to metallurgical results is based on information compiled by Munya Maidza, who is a Member of The
Australasian Institute of Mining and Metallurgy and who has more than five years’ experience in the field of activity being
reported on and is the Senior Process Engineer with Trafford Resources Ltd.

Mr. Mroczek and Mr. Maidza have sufficient experience which is relevant to the style of mineralisation and type of deposit under consideration and to the
activity undertaken to qualify as a Competent Person as defined in the 2004 Edition of the ‘“Australasian Code for Reporting of Exploration Results, Mineral
Resources and Ore Reserves’. Mr. Mroczek and Mr. Maidza consent to the inclusion in the report of the matters based on his information in the form and
context in which it appears.
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Figure 2 Pier Prospect Trend showing historic surface grab sample sites
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Figure 3 Location of significant manganese bearing drillholes at the Hercules & Hercules East Prospect (underlying image is Total Magnetic
Intensity)
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Appendix 1 Rock Chip Assay Data
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The rock chip information contained in this appendix relates to the selective sampling completed by IronClad at the

Pier Dam Prospect. Six (6) samples were collected; selected information is listed in Table A1.

The co-ordinate system is MGA94_53.

Analysis of the samples was carried out at Bureau Veritas Laboratory. Analysis was carried out using XRF for a
routine suite of 11 elements and a gravimetric method was used to analyse LOI (loss on ignition). Only Mn and Fe
assays are reported in the tables below.

T +61 8 9485 1040 ‘ level 2, 679 Murray Street
F +61 89485 1050 West Perth WA 6005 Aust

ralia West Perth WA 6872

Prospect Sample Easting Northing !VIn Fe%
Pier Dam WH37841 649679 6379837 3/?I.4 14.8
Pier Dam WH37842 649679 6379837 20.8 | 13.8
Pier Dam WH37843 650304 6379238 19.7 | 35.6
Pier Dam WH37844 652255 6378590 20.4 | 246
Pier Dam WH37845 653178 6378658 15.5 | 24.6
Table A1-1 Trafford 2011 surface grab sample results
Prospect Sample Easting Northing !,VIn Fe%
Pier Dam WH37841 650281 6379267 3/05.1 19.2
Pier Dam WH37842 650283 6379247 43.1 | 10.1
Pier Dam WH37843 650275 6379244 36.7 | 16.0
Pier Dam WH37844 650290 6379220 37.6 | 12.6
Pier Dam WH37845 650293 6379231 41.7 | 11.0
Pier Dam WH37846 650303 6379240 0.42 | 54.9
Pier Dam WH37847 650315 6379226 0.26 | 47.3
Pier Dam WH37848 650319 6379200 0.59 | 53.6
Table A1-2 IronClad surface grab sample results
PO Box 1124

ABN 79 124 990 405
www.ironcladmining.com
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Appendix 2 Selected Manganese Reverse Circulation Drilling Results Assay Data

The selected drillhole information contained in this appendix relates to drilling completed by IronClad at its Hercules
prospect in mid-2008 and early 2013 as part of its iron exploration programs.

Drillhole collar information is listed in Table A2-1. The co-ordinate system is MGA94_53.

The drilling method was reverse circulation using a 4.5” hammer. Holes were drilled at an angle of 60° to the East.
The sampling interval in ore was 2m for the 2008 drilling and 1m for the 2013 drilling with sub-samples for assays
split using a 2 tier riffle splitter. Analysis of the sub-samples was carried out at Bureau Veritas Laboratory. Analysis
was carried out using XRF for a routine suite of 11 elements and a gravimetric method was used to analyse LOI (loss

on ignition).

Selected assay information for the holes, based on a 15% Mn cut off width is listed in Table A2-2. Drillholes listed
were selected to highlight the manganese content only.

HOLE_ID DEPTH(m) | EASTING NORTHING | HEIGHT | DIP AZIMUTH
13HCRCO001 84 651000 6370400 233 -60 90
13HCRC026 84 652450 6368050 230 -60 90
08HCRCO012 154 651650 6366949 245 -60 90
08HCRCO033 118 651651 6366849 241 -60 90
08HCRCO035 86 651599 6367052 245 -60 90
08HCRCO036 148 651551 6367051 243 -60 90
08HCRCO047 197 652003 6366250 225 -60 90
08HCRC048 208 651899 6366250 225 -60 90
08HCRCO061 138 651598 6366849 241 -60 90
08HCRCO062 124 651549 6366851 239 -60 90
08HCRCO066 160 651701 6366647 235 -60 90

Table A2-1 Selected Hercules Drillhole Collar Information

T +61 8 9485 1040 ‘ level 2, 679 Murray Street PO Box 1124 ABN 79 124 990 405
F +61 8 9485 1050 West Perth WA 6005 Australia West Perth WA 6872 www.ironcladmining.com
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DEPTH DEPTH

FROM | DEPTH FROM | DEPTH
HOLE_ID (m) TO(m) | Mn% | Fe% | HOLE ID (m) TO(m) | Mn% | Fe%
08HCRC012 28 30 | 18.3| 31.8 | 13HCRCO01 24 25| 234 13.1
08HCRC012 30 32| 24.0| 27.6 | 13HCRCO01 25 26| 181 | 16.1
08HCRC033 12 14| 195 | 26.7 | 13HCRCO01 26 27| 19.4| 186
08HCRC033 14 16| 27.8| 18.7 | 13HCRCO01 55 56| 151 | 133
08HCRC033 24 26 | 21.8| 24.7 | 13HCRCO01 56 57| 26.6| 10.1
08HCRC035 14 16| 184 | 24.6 | 13HCRCO01 57 58| 19.2| 118
08HCRC035 16 18| 17.4| 31.7 | 13HCRC001 58 50| 215 145
08HCRC035 22 24 | 15.6 | 31.9 | 13HCRC001 59 60 | 221 | 117
08HCRC035 24 26 | 18.5| 30.9 | 13HCRCO01 60 61| 221| 101
08HCRC035 26 28 | 17.3| 31.3 | 13HCRCO001 61 62| 15.0| 138
08HCRC035 28 30 | 21.1| 31.4 | 13HCRC026 2 3| 213| 142
08HCRC035 30 32| 224 | 275 | 13HCRC026 26 27| 167| 324
08HCRC035 32 34| 161 | 29.0 [ 13HCRC026 31 32| 182 14.0
08HCRC036 28 30| 16.8| 23.1 | 13HCRC026 32 33| 231| 181
08HCRC036 30 32| 242 | 30.6 | 13HCRC026 56 57| 272| 185
08HCRC047 24 26 | 232 | 32.4 | 13HCRC026 57 58| 20.1| 198
08HCRC047 26 28 | 18.9| 26.9 | 13HCRC026 58 50| 284 | 204
08HCRC047 28 30 | 18.7| 29.1 | 13HCRC026 59 60| 315 169
08HCRC048 32 34| 16.4| 38.0 | 13HCRC026 60 61| 19.9| 263
08HCRC048 34 36 | 27.7| 29.3 | 13HCRC026 61 62| 162 | 26.8
08HCRC048 36 38 | 20.9| 23.8 | 13HCRC026 62 63| 20.8| 225
08HCRC061 42 44 | 236 | 21.0 | 13HCRC026 65 66 | 19.8 7.3
08HCRC061 44 46 | 211 | 253 | 13HCRC026 67 68| 18.6| 11.4
08HCRCO062 28 30| 25.2| 29.9 | 13HCRC026 68 69| 153| 103
08HCRC062 30 32| 33.7| 18.7 | 13HCRC026 70 71| 262 7.1
08HCRC066 36 38| 17.2| 123 | 13HCRC026 71 72| 300 9.2
08HCRC066 38 40 | 17.9| 13.2 | 13HCRC026 72 73| 262 174
08HCRC066 58 60 | 17.6 8.4 | 13HCRC026 73 74| 320| 165
08HCRC066 76 78| 17.9| 29.2 | 13HCRC026 74 75| 221 | 274
08HCRC066 88 90 | 27.6 | 26.6 | 13HCRC026 75 76| 3801| 175
08HCRC066 90 92 | 28.3| 23.9 | 13HCRC026 76 77| 36.0| 155
08HCRC066 92 94 | 24.9| 203 | 13HCRC026 77 78| 185 | 276
08HCRC066 96 98| 19.7| 317
08HCRC066 98 100 | 265 253

+61 8 9485 1040 ‘
+61 8 9485 1050

Table A2-2 Selected Hercules Drillhole Mn and Fe assay results
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Appendix 3 Preliminary Metallurgical Results

MEMORANDUM

IronClad Mining Limited

307 Pulteney Street,

Adelaide,

South Australia, 5000

IRONCLAD T +61 (08) 224 D411
[r— F +51(08) B227 D411

To: Robert Mencel
Managing Director, ironClad Mining
From: ML_lnva Ma'ldz_a
Senior Process Engineer, Trafford Resources
Date: 21 October 2013
Subject: PRELIMINARY HERCULES MANGANESE GRAVITY TESTWORK
A. INTRODUCTION
An RC hole, 13HRCO26, sunk at Hercules returned very interesting manganese values with
the zone between 56 and 78m giving an average manganese grade of 22 .5%. A few RC
composite samples were submitted to Amdel Laboratory in Wingfield Adelaide to quickly
(i} Identify the mineral hosting the manganese
(i) Asszess what sort of concentrate could be produced from the material by gravity
concentration
(i) Identify the minor and impurity elements in the ore.
B. SAMPLES

T +61 8 9485 1040
F +61 8 9485 1050

Six composite samples were made from hole 13HRC026 RC chips. The samples were
classified inte low, medium and high Mn grade as shown in Table 1. Quantitative XRD and
XRF analysis was done on the head samples.

HCMO06, 007 and 008 were combined to form a single low grade Mn compaosite HCMO12 for
gravity concentration. HCMO10 and 011 were also combined to form a single high grade Mn
composite HCMO13. HCMODS was put over the Wilfrey Table as the medium grade Mn
sample.

Table 1: Samples submitted for testwork

Category Sample Mn Grade WT™ Composite
Low grade Mn HCMOO6, 007, 008 | 5.0% <Mn < 10% HCMO12
Medium Grade Mn | HCMO0S 10% < Mn < 20% HCMOD3
| High grade Mn HCMO10, 011 >208% Mn HCMO13

The three composites, HCMO0O0S, 012 and 013 were first crushed to - 2.0mm before the
Wilfrey Table test. Five cuts were taken during the Wilfrey Table run and each of the cut was
filtered, dried weighed and analysed by XRF.

Page 1

‘ level 2, 679 Murray Street PO Box 1124
West Perth WA 6005 Australia West Perth WA 6872
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C. RESULTS

i) Head Assays

Iable 2 below shows the XRF analysis of the head samples. The low Mn grade samples
have a significantly high Fe content around the 30% mark which is in contrast to the high

Mn grade samples HCMO10 and HCMO11 whose Fe content averages 17%.

The high grade Mn sample's silica and alumina levels, averaging 19.3% and 2.2%
respectively, are significantly low for the Fe grades reported. HCMOO9 had only 12% Fe but
a huge amount of silica at 51.0%.

The LOI values of all the samples were elevated due to the presence of poethite and kaolin
as suggested by the g-XRD results shown in Table 3

Table 2: Hend sszay results

SAMPLEID] Fe | Si0; [A:0:] Ti0: [ Mn [Ca0[ P | s [mgo] ko [ LON
% | % | % | % [ % | % | % | % | % [ % | %
HCMODE | 2765 21| D24o0a0] 033 06| 831
HCMO0T 12 0d|0mu| 077 026 667
HCMO0S 15| oi7|omo| nai na3s| 6ss
HCMOD0S 15[ D33l omu] 018 05| 62
HCMO10 18] 0. -|| D0 02| 03] 8%
HCMOT 25]_0.7| 0o ozs_ori] 11.00)

(i)  HEDAnalysis Results

{a) Pyrolusite was identified as the manganese bearing mineral in all the six samples.
Pyrolusite, which contains 63_2% Mn, has a specific gravity of 5.

{b) Goethite was also identified as the main Fe bearing mineral in the low grade Mn
samples HCMODO06, 007 and 008. However, the samples with a slightly darker
texture i.e HCMOO7, 008, and 010 showed a significant amount of hematite mixed
with the goethite. Goethite and hematite have a specific gravity of 4.3 and 5.05
respectively.

{c) The silica in the sample i mainly in the form of quartz. Kaolin minerals account for
some of the silica and all of the AlD; im the samples. Quartz and kaolin’s specific
gravity is around 2.60.

Table 3: O-NRD results on hesd samples

Minerals Composition Low Grade [5 — 10%Mn]) Medium High Grade

Grade [>20% Mn)
HCOMOO6 | HCMDOT | HOMOOS | HCMDDS | HCMOAD | HCMID11

Quartz 510y 46 43 39 71 30 29

Hematite | Fe;Ds b 12 23 3 20

Goethite | FeO{OH) 30 26 25 10 5 29

Pyrolusite | MnD; 4 4 3 12 42 29

Unknown .

Kaolin ALSL0JOH), | 18 B 11 3 3 13

T +61 8 9485 1040 ‘ level 2, 679 Murray Street
West Perth WA 6005 Australia

F +61 8 9485 1050

PO Box 1124
West Perth WA 6872
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In the world of gravity concentration, the concentration criterion (CC) is used to
determine the suitability of gravity concentration processes to a given type of ore. In
summary, the index takes into account the difference in the spedfic gravity of the
minerals to be separated. Table 4 shows the CCvalues between the minerals reported in
the - XRD report and Table 5 is a guide of how to interpret the CC values.

Table 4: 13HROMZ6 minerals concentration criterion

The results in red indicate that it is impossible to separate the pyrolusite from the
hematite and goethite using gravity concentration since the CC values between the
three minerals are well below the CC threshold of 1.25. Provided there is ample
pyrolusite liberation, the concept shows that it is theoretically feasible to separate
pyrolusite from guartz and alumina even at particle sizes between 75 and 150 microns.
Any associated hematite and poethite will follow pyrolusite to the concentrate.

Table 5: Concentration Criterion guide for gravity separation™

Concentration Criterion, CC Suitability to Grawity separation
CC=250 Easy down to 75Uum
175<CC=250 Possible down to 1500m
150<CC=175 Possible down to 1.70mm
125<CC=150 Possible down to 6.35mm
CC<125 Impossible at any size
Yilfray Table Results

{a) Low grade manganese composite sample (HCMD12)

Iable & below shows the Wilfrey Table results from the low grade composite HCMO012
which was made up of HCMO0&, HCMOOT and HCMOOE.

Table 6: Low grade sample Wilfrey Table results

et %mass| Fe |sioz|ano,| mo, | M |cao| P 5 |mgo| ko |
Yield
1 45 |asea|mas| 12¢] 020 [1om |06 | 0w | oo oo 5w
2 411 |3260 |28es] 166 ] o8 [wes|ots | 0w ] com| oz om|m
3 338 |2493 |a7a5] 220 ] 011 [ 486 |06 | 016 | -noa| o5 | oo | ses
4 70 |sw|ua]lrs|om|sam|om]|ow| om o fows| s
5 136 |3244|27as] a1 ] o2s [s03 | o | omw | -noa| cas | oss | ass
calc Head] 1000 | 3049 |3a04] 389 ]| 042 | 74 | os | 0a8 ] om0 |02 | ow ] 6m

At 10.45%, the Mn values in concentrate were marginally higher than the head assay
which was 7.44%. Al;D; and 5i0; rejection to tails is sipnificant. P is in indifferent.

T +61 8 9485 1040 ‘
F +61 8 9485 1050
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Previous mineralogy work on Hercules™ has shown that the P is associated with

goethite.

The low Mn concentration in the concentrate was a result of dilution effect of goethite
and hematite in the sample. Based on the O-XRD analysis, poethite and haematite

combined account for between 36 and 48% of the low grade samples mineral content.
In this respect, the low grade Mn composite can be regarded as more of a

ferromanganese ore instead of a fermuginous manganese ore.

(d) Medium Grade Manganese sample (HCMO09)

The Wilfrey Table results from the medium grade Mn sample are shown in Table 7. The

manganese content came up from 16.7% in the head sample to a weighted average of

25.9% at a mass yield of 36.5% in the first two cuts.

IRONCLAD

MINING LIMITED

Table 7: Wilirey Table results for medium grade Min sample HCME0Z

Cut WMass| Fe | 502 | A0, | Tio, | Mn | G0 | P s [ mgo] ko [ Lo
1 38 | 22a3 | 6w | oes | ooe | 2ese | 0w | o1e | am| o | os | rew
2 227 |18 |3 | o7 | ooe | 2sas | om | oo | omn | oo | oms | ew
3 183 | i6os | arwr | 5is | 007 | 14ee | oo | fa7 | | o2 | oes | v
4 B2 | 1320 | Sevm | 293 | oao | 1257 | oie | 014 | am| ois | os | em
5 420 | woo | ees | oes | oos | anee | oon | sw | wm| on | em | oam

CalcHead | 3000 | 1257 | 5008 | 165 | o6 | 1672 | oa6 | 014 | o000 | 017 | oas | se

The results also show that;

- The Fe reported to the concentrate alongside the manganese.
- Afair amount of silica was rejected to tails with the weighted average silica
concentration in the first two cuts being 32.3% down from 50.0% in the head

samiples.

- A0y rejection was also significant with the concentration in the first two

concentrate cuts being 0.77% from a feed grade of 1.65%.

- P upgraded slightly in concentrate which also points to it's assodiation with the
heavy minerals

(&) High Grade Manganese sample (HCMO13)

The Wilfrey Table results from the high grade Mn samples are shown in Jable 8 A
34.9% Mn concentrate at a mass yield of 44 4% was produced from head sample of

29.7%.

T +61 8 9485 1040 ‘ level 2, 679 Murray Street

F +61 8 9485 1050

West Perth WA 6005 Australia

PO Box 1124
West Perth WA 6872
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Table B: Wilfrey Table results for the high grode Mn sample (HOMD013)

Cust WMass| Fe 502 | aLo, | TO, Mn CaD

53 | 212 ) 4am 11 | aos | 337 | 0¥
=N 17.83 237 174 Qe a5.20 0.
281 | 154 | JaT | 2 | 007 | 3613 | 038
a1 | 6oy | pavs | scoe | oa1 [ daw | oo
1rs | 174k | 173 | k4l | 013 | 3443 | 037

5 | mgo [ ko [ n
an| ow | os | se
o] o | o | 10w
o] o | ose | mes |
a0 | o |
ol 03 | o | o |

[FN PN [TOR P

E] EEEE|
b
L=

Calc Mead W00 | 17.19 | 1832 LES 007 | e 0.7

000 | oz | oss | s

Silica concentration in the 2 cuts in the Silic in the first 2 cuts was §.76% from an initial
concentration of 19.22%. Al,0; concentration was halved in concentrate.

D. DISCUSSION

{i) Potential Concentrate Grade and Mass Recovery

(a) The testwork did show that there is potential to upgrade the pyrolusite
concentration by gravity means. However, contained goethite and
hematite will also upgrade to the concentrate since their specific
gravities are very dose to that of pyrolusite.
Although Mn grades in concentrate of about 35% were achieved in the
high grade sample, the potential Mn concentrate grade and mass yield
cannot be estimated from this test given because;

b

- RCsamples instead of diamond core sample were used. Gravity
concentration is heavily influenced by particle size distribution and
RC samples are not suitable for such work.

- The Wilfrey table test method was chosen for quick and economic
indicative work. A more comprehensive procedure like heavy liguid
separation could have been employed. However, given the quality
of the sample and the tum-around time required, it was deemed
not worthwhile spending that much money and time on such
procedures.

(e} The amount of quartz and kaolin rejected was very promising. However,
the samples were crushed down to 2mm to allow processing over the
Wilfrey Table. Further work will be required on diamond core samples to
determine the liberation characteristics of the ore.

{ii) Potential Processing Methods

Based on the XRD and XRF analysis of the samples HCMOD6 to HCMO11 from RC

hole 13HRCO26, the manganese containing zones can be roughly classified imto

these classes based on the potential preducts and potential metallurgical

processing routes;

(a) High Fe, Low Mn ore
The most appropriate term from this material would be manganiferrous iron
ore and samples HCMOO06, 007 and 008 are typical examples. The Fe ooours
as a mixture of goethite and hematite and the ratio of these two depends on
the degree of oxidation. Depending on liberation dharacteristics and with a

|
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bit of grade controlling, there is potential to produce a high LOI Fe gravity
concentrate in the low end of the 50s with some manganese.

High 5i, Low Fe

HCMOO0S has low Fe content at 12% and very high silica comtent at 50%.
Given the difference between pyrolusite and quartz’s specific gravities,

&

there is potential to produce a product similar or better to the blast furnace
lumpyfines shown in Table 9 using heavy media separation. This is
dependent on the liberation characteristics.

(e} High Mn, Low Fe
Similarly, the high grade ore can be subjected to heavy media separation to
rid of the silica and the kaolin and potentially end up with a 35 to 40%
manganese concentrate with an Fe content less than 25%. Further studies
will be required to confirm this potential.

The pyrolusite and the iron minerals in the resulting concentrate can be separated in a
number of ways to potentially upgrade the resulting concentrate’s manganese grade.

(i) The hematite content in the concentrate can potentially be removed by High
Intensity Magnetic Separation (HIMS).

(i) A magnetising roast can convert goethite to magnetite which can be removed
by magnetic separation methods.

(i) Some hydrometallurgical processes have been proposed similar to the lateritic

Ni process. These are highly capital intensive.
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Table 5: Typical Australimn Mn Operation rmnge of products
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E. APPENDICES
1. LOW GRADE SAMPLE COMPOSITION
[a) HCMIDDS
Thee fiodbowing intersls were included in the composite HCAVDDE. The chips had a dayey yellow colour
to them and a dash of whitich arbonate or kzofin 2spect them.  Figune 1 is 2 picture of the intenals.
Table 10: 13HRCOZE intervals into HOMOOG
DEPTH sanpLE| FE [ sioz [ azos | meo | ca0 P Mn 5 LO4
rmomM| TO 1] 5 % % 5 5% % 5%
A2 azo(aeFeng | 2233] 3ama] RS54 oz oam| 0018
A3, A4.0| ABFBDS Hﬂ 3745 149 0153 01 5. oo T
78, 7O.0(ABFI34 | 24, 3678 3137 01| oze| & oo 1o
B2 gaoasFoze | 260s5] 3410 am 0156 02 7. ooz7|
el sA0(aBFo39 | 3147] 2540 29s| 0251 oam| ozm| o oo o
HCMO06 zos| mn| am| ozl om| on| 78 0| s
Figure 1: 13HRCOZE intervals inta HCVIDOG
b} HCMDOT
Table 11: 13HACO2E intervals into HOMOOT
DEPTH sanpLE] FE% | sioz | azo3 | mego | caD P Mn 3 [T5 ]
rmom| TO I % % % E % % %
AT, 420\ABFEZI | 24 4506 277 0120 ams| 7
40.0|ABFO00 | 24 44,86 i.:l 012 0133 S ams 7
S510\ABFO04 | 36 25,33 0.1 0.113) . 0016 7
HCM007 w7 3842) 288] on| oma] o] sos| 0 7
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{c) HCMODOS

Figure: 2: 13HRCOD2E intervals into HCMODT

Table 12: 13HRCO2E intervals into HOWIODE

IRONCLAD

MINING LIMITED

DEPTH  |samPiE] FE% | Sioz% | Alz03 | MgD | CaD P Mn 5 LOd
moMm| TO | D % % % % % % %
510 nBFa0s | 3osz| 2586 0 L 0133 o o 515 o 6.
520 aBFa0G | 3313 m;m) 2 013 o 0| B2 O 6.
53.0 ABFA07 | 3807 2BI1S] 2 0174 o o1z s& o 6.
54.0 aBFa0E | 3081 26 5 osm o o gl o g,
55.0 aBFage | 2958 E::I Z 0481 o u:ﬂ 193] 0 11
HCOMO0S 34.22 z:f.ml 117] 0.28 m.sl I:L:lﬁl B.54 nuzl a.zsl
S\ St -5 -S54 -5 g
Figure 3: 13HRCD26 intervals into HOMIDOE
(d)} HCMDL2

Composite of HCMO006, HCMOOT and HCMODOS
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2. MEDIUM GRADE SAMPLE COMPOSITION
{a) HCMOD9
Takile 13: 13HRCOZE intervals into HCWMO0S
DEPTH  |samPg FEx | S102% | al203 | mgo | ca0 P M 5 Lol
FROM | TO 18] % % % % % k] %
600 eLofasrona| 2626) 2427 ome| wiee] oa7| ousr 198s| ome| .
60| ezofasrors| 2684 w4 17| o ol o157 1618 ool 1c.08
630| eeofassorr| 1413 4s00| 363| ozis] oaoe| oues| 1346 o3| oas
650| esofasrorn|  7zol a9sy  3as| oore] oa7| one| 1978 ome|l a7
s60| erofassoan| aas| 70|  ome] o o130 ooms| 1262 ooma| as
67.00 eaofasrors| 1130 aroe| 113 o o178 o227 1mse| oms| e
ce0| eoofasroae| 1020 s437  ose| o o 0180 1531 ooms| esl
eoo|  7oofassoss|  sanl eam| om| o 0. ooos| 1451 om3)  asy
HCMO03 1304 a72| 159] o1 0w o0us| 1520 o0 76
LO-6l - £7 3 -6
4 L - e .- L
Figure & 13HRC026 intenvals into HCMDDS
|
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3. HIGH GRADE SAMPLE COMPOSITION

{a) HCMOL0

Table 14: 13HRCO2E intervals into HCMOL0

DEPTH  |samPg FEx | sioz | alzoa | mgo | ca0 P M 5 LM
FROM | TO o] % % % % k] 5 5%
56.0 57.04ABFI10 1852 23.54| 105 0172] 023 0163 27.16 O0O020] 105
57.0 58.MABF911 19.80 15.08 11 01764 D.EEBI 0135 H.07] 0016

580 59.JABFO12 2040 1981 0921 011 0Oi1sd] 0139 2835 0.013)
59.0 B0.JABFI13 1692 18.61 092] 0207 0195 0138 31.500 0.015
HCMO10 191 0| 15| o017 o020 o04] me2] o)
= = -8 -1 21 o

E_msn'ﬁ

Figure 5: 13HRO026 intervals into HCMO10

(b} HCMD11

Table 15: 13HRCOZE intervals into HCMAOL1

pepTH  [|sampie Fex [siozx |azos | mgo [ o | ¢ [ me | s | w
rrom| TO D % % % % % % %
700l 7irofaers2s|  7a| a37sa|  1es] omw| oz oase| 6 ams &7
7.0l 7rofjaersz7| 9| 2876 17| ooms| ozoe| ozse| o (T T
7200 7aofaersza| 1740] 1727 s -ul ool ozrs| o036 2628 oms 1315
7a.0] 7aojaeFozo| 1650 1240 324] o208 a o362 3w am? 130
7a.00 7sofaersao| z7as|  se2|  aoo) o2se| o oa00 22 am7| 137
75.0]  7eojaersan| 17.4s] 12.42|  acs] o3| o oz 30 amy| 1375
0] 7rojaeFsaz| 1s48] aer| 299 oam| o oz 3595 ooz 14
HCMO11 1sm| 1799 33| os u.r_tvl 032 mga| 002 11.!]
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Figure & 13HRCD2E intenvals imo HCMO11

[} HCMDD13
Composite of HCMO010 and HCMO11
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