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The New Economy and Mineral Resources
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Queensland’s New Economy Minerals 2
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. Inactive Mine
1200 km

Werner et al, 2020
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Contribution to global tailings by commodity

Platinum Bauxite Uranium

Nickel 10, 1% <1%
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4%

Phosphate
4%

217,330,652,000 m3tailings stored 1reooomiday

globally

Average global copper grade

Copper 270,000 t/day dirt moved
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The Opportunity of Secondary Prospectivity

Example - Mount Isa copper mine:

* Reported spot grades up to 9% Cobalt
* No cobalt production since 1990’s

« Approx 15km?tailings




Secondary Prospectivity - Cobalt and other

critical minerals in mine waste

THE UNIVERSITY
Collaborative Project through University of Queensland OF QUEENSLAND
« A/Prof Anita Parbharkar-Fox
* Transforming Queensland’s mine waste into green ore deposits:

Exploration of new economy metals

« Examine mine waste sites across Queensland and identify economic deposits of
new economy metals (in particular critical metals e.g., Co, In, W, REEs, Ga, Ge)
to determine if mine waste is a viable resource
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National Collaboration
Framework

Australian Government
Collaborative Project Agreement Geoscience Australia

Mine Waste Sampling and Analysis
THE UNIVERSITY
% OF QUEENSLAND
AUSTRALIA

Sor

Geoscience Australia
University of Queensland
Geological Survey of Queensland

Queensland
Government
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Capricorn Copper Baal Gammon
Mount Oxide Horn Island
Pindora Mary Kathleen
Lady Annie

Metallurgical Slag
Mount Morgan
Mount Chalmers (upcoming)

Tailings

Capricorn Copper Horn Island
Rocklands Mary Kathleen
Herberton Osborne
Mount Garnet Selwyn
Century

FER

Bauxite Reidues

Target in next campaign
Search for REEs, Ga, Ge

Spent Heap Leach
Mt Cuthbert Lady Annie
Pindora

Metallurgical Slimes
Phosphate Hill

o

Coal Wash & Fly Ash

Target in next campaign
Search for REEs, Ga, Ge, Se
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Heorn Island

240 to 561 ppm

Average Cobalt — All sites
183 to 240 ppm

Whole Rock (assay)

85 to 183 ppm
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Osborne
Mean Co: 777 ppm

3 Cobalt
~ 700
Rocklands

. Mean Co: 561 ppm
400 .

All Sites Mean
300 204 ppm
28 Average Crust

Osborne Tailings Facilities

COBALT CONCENTRATION

6.9Mt @ 0.14

another11 Mt
undefined

5.9Mt @ 0.17 | Cu, 0.19g/t Au
Cu, 0.28 g/t Au ' approx. e
!ﬁ' 3 <o, Y I*



SUM REE (ppm)

orn Island

>23,000 ppm

411 to 1,650 ppm
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Mary Kathleen REE metallurgy solutions

Bioleaching (bacteria) Phytomining (hyperaccumulator plants)

THE UNIVERSITY

1 Bioleaching experiments currently OF QUEENSLAND

AUSTRALIA

underway using Mary Kathleen ore

Phytomining experiments currently
underway using Mary Kathleen ore

Queensland
Government
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South
Block
6.1 Mt
. @ 6.8%
Zn + Pb I

East Fault Block IndUStry Examples:

0.5Mt @ 12.7% Zn
and Pb

New Century Resources

Process Plant

! Century Zinc Mine
Silver Tailings: 77MT @ 3.1% Zneq

King ) Century Tailings
2.7 Vit @ 77.3Mt@ 3.1 %
19.4% ZnEq
Zn +Pb

Images from New Century Resources
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EQ Resources and
Cronimet
Mt Carbine Tungsten Mine

Low grade stockpiles and waste:
12MT @ 0.07% WO,
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2019 Production and Reserves Main Waste Types
Main D 1) P
m Worldwide (USGS 2020) ain Deposit Types (Primary sources) (Secondary sources)

Production: 140 kt (3.4 kt in Aus)
Reserve: 7 Mt

Cobalt
Production: 760 tonnes
Reserve: unknown

Production: 2.7 Mt
Reserve: 89 Mt

Production: 49 tonnes
Reserve: 2.4 kt

Production: 85 kt
Reserve: 3.2 Mt

Tungsten

Production: 320 tonnes
Reserve: unknown

Production: 130 tonnes
Reserve: unknown

Production: 210 kt

Reserve: 120 Mt
itworth (2021)

Stratiform sediment hosted Cu-Co, Ni-Co
laterite, magmatic Ni-Cu-sulphides

VMS, SEDEX, skarn, epithermal Pb-Zn

Nickel laterites, magmatic sulphides

Porphyry copper, sediment-hosted strata
bound

Calcic skarn, vein/stockwork, porphyry,
greisen, stratabound

Bauxite, sediment-hosted Pb-Zn

Volcanogenic massive sulphides (VMS),
sedimentary exhalative (SEDEX), Mississippi
Valley Type (MVT) Pb-Zn, coal

lon adsorption clay, IOCG, carbonatite, skarn,

heavy mineral sands

Ni-Co laterites, Ni-Cu-Co
sulphides
and Cu-Co oxides

Zinc sulphides in residues,
Sn-Cu, Sn-W deposits

Ni-Cu sulphides, Ni oxides

Re-bearing sulphides (e.g.,
molybdenite) and perrhenate
(ReOy)

W oxide

Bauxite residue, zinc sulphides
(concentrates)

Zinc sulphides (concentrates),
coal fly ash

Bauxite residue,
phosphogypsum, rare earth
oxides (tailing, coal ash)
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Top 10 risks and opportunities for mining and metals
Ernst and Young 2021

Digital and datg
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Contacts:
Helen Degeling
Helen.degeling@resources.qgld.gov.au

Anita Parbhakar-Fox
a.parbhakarfox@ug.edu.au

&>/ Queensland
> Government

4 Upfrom2020 ¥ Downfrom 2020 == Sameas 2020 vk New to the radar
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