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ABSTRACT 

Clean TeQ is developing its Syerston Scandium Project in New South Wales, Australia. The 
Syerston ore body hosts the richest known natural concentration of scandium at scale in the world.  

Scientists and metallurgists have known for decades that scandium has a range of unique 
properties, notably as an alloying agent for aluminium. Aluminium-Scandium (Al-Sc) alloys have 
remarkable strength, corrosion resistance and welding characteristics. As such, they hold the 
promise of lighter weight and more energy-efficient solutions in mainstream economic activities 
ranging from transportation (aerospace, rail, marine, automotive) to construction to power 
distribution. More recently, the substitution of scandium for yttrium in solid oxide fuel cells (SOFCs) 
has been critical to the emerging commercial success of these distributed power systems.  

Until now, the world has derived limited benefit from scandium’s unique potential because of a 
largely dysfunctional global supply chain. Scandium has only ever been recovered as a by-product 
of other mining or metal processing activities, from sources with low starting scandium 
concentrations. The available supply has been limited, unreliable and costly; the market has been 
opaque and distorted by political forces. 

Clean TeQ is changing this paradigm, by combining Syerston’s grade and unique 
hydrometallurgical processing technology to provide large-scale, low cost scandium to the market.  
At the core of the process is Clean TeQ’s Continuous Resin-In-Pulp (cRIP) technology, which 
provides a simple highly efficient process route for recovery of scandium, as well as other by-
product metals. 

Keywords: scandium, aluminium alloys, Syerston, continuous ion exchange, resin-in-pulp, 
aerospace, automotive.
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Disclaimer and Important information

Certain statements in this presentation are forward looking statements. By their nature, forward looking statements involve a number of risks, uncertainties
or assumptions that could cause actual results or events to differ materially from those expressed or implied by the forward looking statements. These risks,
uncertainties or assumptions could adversely affect the outcome and financial effects of the plans and events described herein. Forward looking statements
contained in this presentation regarding past trends or activities should not be taken as representation that such trends or activities will continue in the future.
You should not place undue reliance on forward looking statements, which apply only as of the date of this presentation.

The Syerston Scandium Project is at the Scoping Study phase and although reasonable care has been taken to ensure that the facts in this presentation are
accurate and/or that the opinions expressed are fair and reasonable, no reliance can be placed for any purpose whatsoever on the information contained in
this document or on its completeness.

Actual results and developments of projects and scandium market development may differ materially from those expressed or implied by these forward
looking statements depending on a variety of factors.

This presentation does not constitute or form part of any offer or invitation to sell, or any solicitation of any offer to purchase any shares in the Company, nor
shall it or any part of it or the fact of its distribution form the basis of, or be relied on in connection with, any contract or commitment or investment decisions
relating thereto, nor does it constitute a recommendation regarding the shares of the Company. Past performance cannot be relied upon as a guide to future
performance.

All amounts including “$” or “A$” are in reference to Australian Dollars unless stated otherwise.

The information in this document that relates to Exploration Results, Mineral Resources or Ore Reserves is based on information compiled by Sharron
Sylvester, who is a Registered Professional Geoscientist (10125) and Member (2512) of the Australian Institute of Geoscientists, and a full time employee of
OreWin Pty Ltd. Sharron Sylvester has sufficient experience that is relevant to the style of mineralisation and type of deposit under consideration and to the
activity which he is undertaking to qualify as a Competent Person as defined in the 2012 Edition of the ‘Australasian Code for Reporting of Exploration
Results, Mineral Resources and Ore Reserves’. Sharron Sylvester, who is a consultant to the Company, consents to the inclusion in the report of the
matters based on her information in the form and context in which it appears.

For further details on the content of this presentation, please refer to the ASX releases dated 24th November 2014, 23rd January 2015 and 25th May, 2015.

Scandium
Strategic Lightweighting Material

84



71
33

24
55

5 12

0
20
40
60
80

100

2010 2030
%

Automotive Material Split

Other Lightweight Aluminium

150% 
increase

Scandium | Strategic Lightweighting Metal

2. Aluminium is a critical
lightweighting material:

• Aluminium is 25% lighter than high strength
steel and 75% cheaper than carbon fibre,
providing the lowest cost light weighting
material available today.

• While commercial aerospace uses 40-50% 
aluminium in planes, these materials are 
only just now making their way to
automotive:

1. The world needs lightweighting
solutions:

• Regulations are driving the transport industry 
(particularly automotive) to become more fuel
efficient.

• Internal combustion engines have reached 
the limit of fuel efficiency.

• Further gains in efficiency can only come
from lightweight materials.

Source: The International Council of Clean Transportation
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Scandium | Strategic Lightweighting Metal

The micro structure of 
aluminium is 
fundamentally changed 
when scandium is 
added:

3. Scandium makes
aluminium:

- Stronger: use less metal -
Scandium provides the greatest
increase in aluminium alloy
strength to weight ratio1

- Weldable: lower manufacturing
cost

- Corrosion resistant: lower
lifecycle cost

These benefits mean that scandium 
will have a crucial role in the future 
use of aluminium in transport.

0.1% Sc in Al

Source: Zhang et al, 2013

Effect of Sc
Addition

0.7% Sc in Al

This leads to finer grains of 
aluminium being formed.  The 
implications of this “grain 
refinement” on the performance of 
the alloy, including strength and 
weldability are enormous.

Source: AMG Aluminum

Source: Galav and Joshi, 2014

Cuboid Structure of Al3Sc:

1: K. Venkateswarlu, et al, High Strength Aluminum Alloys with 
Emphasis on Scandium Addition, 2008
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Scandium | Significant Potential Demand in Transport

Automotive:Commercial Aerospace:
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Al-Sc Alloy Uptake in Commercial Aerospace

Potential Annual Sc2O3 Requirement for 
Airbus/Boeing 2015-2034 (internal estimate)

Total Forecasted Orders
Current Orders

Assumes 0.2% Al-Sc alloy used replacing existing Al or Al alloy components.
Assumed as average Al content per empty operating weight of 60%.
Empty Operating weight, Aluminium content Source, Airbus, Boeing
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Al-Sc Uptake in Light Vehicles

Potential Annual Sc2O3 Requirement for Light 
Vehicles (internal estimate)

Europe
North America

Assumes 0.2% Al-Sc alloy used replacing existing Al or Al alloy 
components.
Aluminium amount source: Ducker Worldwide

Scandium | Fragmented Supply Issues Solved

Requirements to establish a viable market for 
scandium oxide for aerospace:

• Reliable and sustainable long term
supply
Large resources, low political risk, supply 
chain diversity and readily expandable
production capacity

• A significant step change in Sc2O3
pricing
Identification of higher grade sources of Sc
and more efficient extraction technologies

• End-user preparedness to support new
development
Supply chain collaboration, understanding
potential market demand and scandium
supply commitments from customers

• Current scandium supply is heavily fragmented, as by-
product sources generally contain low concentrations of 
scandium (~10-30ppm Sc)

• Total global supply of SC2O3 is approx. 12-15tpa

• 2014 average prices USD2,000-3,000/kg SC2O3:

• The majority of the world’s SC2O3 is produced in China, 
Russia or the FSU, which presents inherent sourcing 
risks.

Source: QY Research 
Scandium Oxide Research Centre
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Syerston Scandium Project
Overview

Syerston | Location and History
Project History:

– Regional exploration for platinum.  Large laterite 
resource identified at Syerston, enriched with cobalt 
(Co), nickel (Ni) and scandium (Sc).

– Noble Resources: ~500 holes drilled and PFS1998 
completed for Ni/Co project

– Black Range Minerals: Acquired project from Noble. 
750 holes drilled and a Feasibility Study (FS) 2000 
completed for a 20,000tpa Ni & 5,000tpa Co mine. 
EIS completed, Development Consent.

– Ivanhoe Nickel and Platinum: Acquired Black Range, 
revising the FS 2005 and drilling an additional 200 
holes.  Due to plant capex and metal prices, Ivanhoe 
elected not to proceed with project.  No development 
after 2007.  Development Consent trigged 2005, 
Project ready to construct.

– Clean TeQ acquired Project holding company in Nov, 
begins development of Scandium project, incl. drilling 
of over additional 100 holes in high grade Sc zones.

1960’s-
1986

1986-
1998

1998-
2004

2004-
2014

2014-
present
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Syerston | World Class Scandium Deposit

• Scandium is found at the
periphery of the Cobalt/Nickel
deposit, allowing for separate
development

• Shallow resource amenable to
simple low cost open pit mining

• High grade pods can be
targeted in early years

• Significant potential for further
increasing scandium resource in
the future

Initial high grade 
Scandium target 

area

Historical 
Nickel/Cobalt 

deposit on 
dunite

complex

Syerston | Scandium Mineral Resource

Measured, Indicated and Inferred Scandium 
Resource (JORC 2012):

Scandium cut-off of 300ppm Sc:

Scandium cut-off of 600ppm Sc:

* Sc multiplied by 1.53 to convert to Sc2O3.

• The Syerston Project has almost 200
years supply at a production rate of
40tpa Sc2O3

• Cut-off grade can be adjusted to
accommodate various production
scenarios

• Potential resource upgrade once
new scandium-targeted drilling is
included.

• Syerston will be the world’s first
primary scandium mine.

Category Tonnage,
Mt

Sc Grade,
ppm

Sc
Tonnes

Sc2O3 Equiv 
Tonnes*

Measured 5.8 454 2,635 4,032
Indicated 15.9 420 6,697 10,247
Inferred 6.4 386 2,487 3,805
Total 28.2 419 11,819 18,083

Category Tonnage,
Mt

Sc Grade,
ppm

Sc
Tonnes

Sc2O3 Equiv 
Tonnes*

Measured 0.6 685 394 603
Indicated 0.8 663 545 834
Inferred 0.1 630 57 87
Total 1.5 670 996 1,524
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Syerston | High Grade Significant Scandium Resource
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Grade Estimates for Other Scandium 
Sources

Syerston contains the largest and most developed resource of 
all Australian scandium mines, with over 75% of its scandium 
resource in the measured and indicated categories.

Compared to other current and potential sources, which only 
produce small amounts as by-products, Syerston’s primary 
scandium provides more cost effective long term supply.

By-product Sources

Syerston | Development Ready

• Project, including EL’s, MLA’s and freehold land
underlying the project area 100% owned

• Key permits already in place:
 Environmental approvals (EIS)
 Mining approval (Development Consent)
 Water License (existing 3.2GLpa water

allocation)
 Mining Lease Applications lodged

• Site is well connected to infrastructure (roads,
gas, rail and power)

• Water is critical for development - established
borefield with a licensed water allocation
sufficient for initial production plus expansions

• Existing permitting significantly accelerates
development

Established water bore fields
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Clean-iX® Technology
Overview

• Platform technology for leaching, extraction and concentration of metals.
• Clean-iX® uses ion exchange resin to extract and concentrate metals from slurries and liquors – IX

more cost effective and efficient than SX for low grade metal recovery.
• Continuous Counter current processes used, which increase the efficiency of extraction and reduce

overall cost.
• Clean TeQ has built on 40 years of R&D and commercial operations to develop a process for recovery

of scandium, cobalt and nickel from laterite ores.

Clean-iX® Processes:
• Resin-in-Pulp (cRIP)
• Resin-in-Column (cLX)
• Elution (Metal

Desorption/Stripping)

Clean TeQ Technology | The Clean-iX® Process

Resin: Metals 
Loaded

Resin: Metals 
Stripped

Laterite Ore

Scandium Oxide Nickel Sulphate Cobalt Sulphate

Leaching

Resin continually cycled 
through process
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Clean-iX® | A Step Ahead for Metal Recovery

Ideal for recovery of low 
concentrations of metals
Negligible soluble metal 
losses

System flexibility in 
design and operation
Systems designed for 
single or multiple metal 
recovery

High efficiency metal 
loading
Highly efficient use of 
reagents

Less process steps
No solid / liquid separation 
Simplified downstream 
processes
Smaller plant footprint Lower 

Capital 
Cost

Lower 
Operating 

Cost

Higher 
Metal 

Recovery

Multiple 
Metal 

Recovery

The most efficient and cost effective process for metal recovery from ores:

Clean-iX® | Process Flow Sheet 

Milling HPAL Sc RIP & 
Elution

Ni/Co 
Scavenge RIP 

& Elution

Neutralisation 
/ Tailings

ROM Tails

Sc2O3 Product Ni/Co   
By-product

Ni/Co 
PurificationSc Purification

Partial 
Neutralisation

Limestone

Limestone

H2SO4

HPAL:
• 250°C, 90 mins, >85% Sc extraction
Scandium RIP & Elution:
• Proprietary Clean-iX® continuous counter-

current process.
• Patented scandium recovery process
• Purification process produces >99.9% Sc2O3
• Total initial production: 40tpa Sc2O3

Nickel & Cobalt Scavenging:
• Recovery of low grades of nickel and cobalt

which leach with scandium.
• Aiming to produce either sulphate or cathode

products.

Feasibility Study underway, aiming to be 
completed in in end of June, 2016
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Syerston | Feasibility Study Underway

• Small-scale simple mining for 65,000tpa
plant feed

• ~40tpa of Sc2O3 initial production
capacity at USD$1,500/kg

• Over 150 years mine life at assumed
production rate and resource base

• Production rate can be significantly
expanded as demand grows – reducing
scandium oxide price

• Feasibility Study on track to be
completed by June 2016.

Ore Milling

Leach

Scandium 
Recovery

Nickel/Cobalt 
Scavenging

Neutralisation
and Tailings

>99.9% Scandium
Oxide

Nickel Sulphate
Cobalt Sulphate

Syerston | Scandium Samples Produced

• CLQ completed a large
scale Scandium Pilot Plant,
as shown, in Aug-Oct

• The Pilot Plant was a fully
automated continuous
operation and integrated
HPAL plus RIP circuit

• 12 tonnes of Syerston
material processed through
plant

• 99.9% samples of
produced Sc2O3 have been
sent to potential customers
for certification and
qualification testing.

Resin in Pulp Pilot Plant
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Scandium | Scoping Study Summary

• Robust project economics for
long term scandium production
– lowest cost scandium mine
currently being developed

• Key assumptions are output
and price - unit opex is
sensitive to production volume
– larger volumes will lead to
lower cost of production

• Low mining, processing and
permitting risk

• Feasibility Study to provide
updated project economics
based on additional drilling,
metallurgical testwork and
piloting

Parameter Assumption / Output
Resource Base used for Mine Measured & Indicated Resource

Processing Plant Throughput 64,000tpa (1.28Mt over 20 yrs)

Processing Plant Average Feed Grade 510g/t Sc 1

Sc2O3 Average Production (Years 1-20) 42.5tpa Sc2O3

Processing Plant Recovery 85%

Life of Mine 20 years

Long Term Sc2O3 Price (99.9% purity) USD$1,500/kg Sc2O3

Exchange Rate 0.78USD:1AUD

Total Capital Cost AUD$78.4M 2

Average Sc2O3 Unit Operating Cost (Yr 1-20)
AUD$571/kg Sc2O3

USD$446/kg Sc2O3

Average Annual Revenue AUD$81.8M

Net Present Value (NPV) – post tax AUD$279.1M 3

Internal Rate of Return (IRR) – post tax 53% 3

1. Pit selection, dilution and mining factors applied
2. 20% contingency on direct capital costs
3. Post Tax, 8% discount rate, 100% equity, real terms
All $ are in Australian Dollars (AUD) unless otherwise stated.

Scandium | Collaboration to Build Off-take

Collaboration on development 
of Al-Sc powder (Scalmalloy®) 
applications for 3D Printing

Collaboration on supply of 
scandium to master alloy production 
and optimisation of process

Collaboration on use of Al-Sc 
on extruded parts for 
aerospace.

with more agreements to 
come…
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