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Clean TeQ

Certain statements in this presentation constitute “forward-looking statements” or “forward-looking information” within the meaning of applicable securities laws. Such statements involve known and unknown risks, 
uncertainties and other factors, which may cause actual results, performance or achievements of Clean TeQ Holdings Limited (the “Company” or “Clean TeQ”), the Clean TeQ Sunrise Project (“Sunrise”, the “Project” or 
the “Sunrise Project”), or industry results, to be materially different from any future results, performance or achievements expressed or implied by such forward-looking statements or information. Such statements can be 
identified by the use of words such as “may”, “would”, “could”, “will”, “intend”, “expect”, “believe”, “plan”, “anticipate”, “estimate”, “scheduled”, “forecast”, “predict” and other similar terminology, or state that certain actions, 
events or results “may”, “could”, “would”, “might” or “will” be taken, occur or be achieved. These statements reflect the Company’s current expectations regarding future events, performance and results, and speak only 
as of the date of this presentation. 

Statements in this or other presentations that constitute forward-looking statements or information include, but are not limited to: statements regarding the negotiation and conclusion of further offtake agreements; the 
settlement of completion of a term sheet from the MLA group prior to the FID; the potential investment by a strategic investor and/or additional financing; completing of final design and detailed engineering work; making 
a Final Investment Decision; statements relating to the timing of commencement and/or completion of construction of the Clean TeQ Sunrise Project, commissioning, first production and ramp up; and the potential for a 
scandium market to develop and increase.

In addition, all disclosure in this or other presentations related to the results of the Sunrise Project’s Definitive Feasibility Study (the “DFS”) announced on June 25, 2018, constitute forward-looking statements and 
forward-looking information. The forward-looking statements includes metal price assumptions, cash flow forecasts, projected capital and operating costs, metal recoveries, mine life and production rates, and the 
financial results of the DFS. These include statements regarding the Sunrise Project IRR; the Project's NPV (as well as all other before and after taxation NPV calculations); life of mine revenue; average annual EBITDA; 
capital cost; average C1 operating cash costs before and after by-product credits; proposed mining plans and methods, the negotiation and execution of offtake agreements, a mine life estimate; project payback period; 
the expected number of people to be employed at the Project during both construction and operations and the availability and development of water, electricity and other infrastructure for the Sunrise Project, as well as 
the indicative project schedule. 

Readers are cautioned that actual results may vary from those presented. 

All such forward-looking information and statements are based on certain assumptions and analyses made by Clean TeQ’s management in light of their experience and perception of historical trends, current conditions 
and expected future developments, as well as other factors management believe are appropriate in the circumstances. These statements, however, are subject to a variety of risks and uncertainties and other factors 
that could cause actual events or results to differ materially from those projected in the forward-looking information or statements including, but not limited to, unexpected changes in laws, rules or regulations, or their 
enforcement by applicable authorities; changes in investor demand; the results of negotiations with project financiers; the failure of parties to contracts to perform as agreed; changes in commodity prices; unexpected 
failure or inadequacy of infrastructure, or delays in the development of infrastructure, and the failure of exploration programs or other studies to deliver anticipated results or results that would justify and support 
continued studies, development or operations. Other important factors that could cause actual results to differ from these forward-looking statements also include those described under the heading "Risk Factors" in the 
Company's most recently filed Annual Information Form available under its profile on SEDAR at www.sedar.com. 

Readers are cautioned not to place undue reliance on forward-looking information or statements. 

Although the forward-looking statements contained in this presentation are based upon what management of the Company believes are reasonable assumptions, the Company cannot assure investors that actual results 
will be consistent with these forward-looking statements. These forward-looking statements are made as of the date of this presentation and are expressly qualified in their entirety by this cautionary statement. Subject to 
applicable securities laws, the Company does not assume any obligation to update or revise the forward-looking statements contained herein to reflect events or circumstances occurring after the date of this 
presentation.

Streamlined Life Cycle Analysis by Energetics, Feb 2020. The GHG emission intensities of alternative processing routes are based on literature data that cannot be effectively harmonized. For comparison purposes the 
only harmonization that has occurred has been on end product (NiSO4) and using economic allocation to end products. Any comparison against Sunrise should be considered indicative only.

Cautionary statement
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Decarbonisation – the industrial challenge of this century

Metals are the new oil – for electrical generation, storage, distribution and light-weighting

To scale - area represents global market value of the commodity

Li
Graphite
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Nickel - mind the gap
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Where will battery-grade nickel come from?
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Nickel - ore styles and ore genesis
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Laterites will need to service both stainless steel and EV markets

Laterite ore Sulfide ore



Clean TeQ

Feedstocks – many routes to nickel sulfate
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Cost and complexity are a function of impurity loads in the feedstock

Sunrise NiSO4.6H2O
(LiB High Purity)

99.94% Ni

Nickel Pig Iron 
(Class 2)

8 - 16% Ni

FerroNickel
(Class 2)

20 - 25% Ni

MHP
(Intermediate)

~40% Ni / 1.5% Co

Matte 
(Intermediate)

~75% Ni / 1.5% Co

LME Ni 
(Class 1)
99.8% Ni

MSP
(Intermediate)

~60% Ni / 4.0% Co

Sunrise Eluate
(Intermediate)

70% Ni / 18% Co
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Sulfide vs laterite ore
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Laterites will need to service both stainless steel and EV markets

 The world is increasingly 
dependent on nickel laterite ores

 Nickel sulfide resources are 
geologically scarce and insufficient 
to support forecast EV growth

 Pyrometallurgical processing of 
laterite ore will service stainless 
steel markets (NPI / FeNi)

 Hydrometallurgical processing of 
laterite ore (pressure acid leach, or 
PAL) will service battery markets
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Feedstock impurity loads impact conversion cost
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Impurities increase conversion costs to nickel / cobalt sulfate, but…
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Introducing carbon

…cost is only one issue - why it’s critical for OEMs to understand mining

If electric vehicles are to be a net 
benefit to society, they must be 
designed around the battery

Raw materials (mining and 
processing) in the battery leave the 
biggest footprint on the supply chain

OEMs need measurable carbon 
data to benchmark performance

Nickel and cobalt are the major 
contributors to an EV’s carbon 
footprint, which varies widely 
depending on the source of metal 
and the processing route
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Source: Volkswagen

Risk, but also the 
largest opportunity
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Carbon accounting for the battery supply chain

The carbon footprint of the battery pack is determined by mining/refining process routes…. 

MINING CELLS
ACTIVE 

MATERIALS
REFINING PACKS

21
kgCO2e/kWh

20
kgCO2e/kWh

2
kgCO2e/kWh

84 - 183
kgCO2e/kWh

4.1 – 8.8 t
CO2e per vehicle
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CAR (50kWh)

Source: Energetics report and internal company analysis (GREET; ANL BatPac Model; Avicenne; Bernstein), modified to reflect the kg CO2e per kWh of pack capacity utilizing NMC 811 cathode chemistry.  Mining and 
Refining, assumes nickel and cobalt is refined through to nickel and cobalt sulfate for conversion to precursor. Electrical energy mix assumes FeNi and NPI production is in China, HPAL in Indonesia (using black coal) and 
NiS is in Australia. Note that the technology for conversion of FeNi or NPI to battery-grade sulfate has not been proven at industrial scale, may not be economically viable and may add further GHG emissions which have not 
been accounted for in this study.

40 -139
kgCO2e/kWh
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Carbon accounting

… where nickel and cobalt make up between one-quarter and two-thirds of total pack emissions 

40 -139
kgCO2e/kWh

Source:  See note on previous page. Sunrise range based on 100% renewable power supply versus Australian grid energy mix.  Note that while a theoretical process was developed and evaluated to convert FeNi and 
NPI to battery grade sulfate, an industrial scale process has yet to be proven.
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MINING REFINING

Process and feedstock
kg CO2e / kWh 

for Ni+Co
Ni+Co as % of total 

pack emissions

Nickel Sulfide Pyromet 20 25%

High Pressure Acid Leach (HPAL) 34 35%

Ferronickel (RKEF) 89 59%

Nickel Pig Iron (BF) 50 44%

Nickel Pig Iron (EAF) 119 65%

Clean TeQ Sunrise (renewables) 19 23%

Clean TeQ Sunrise (grid) 26 29%
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Nickel sulfate process routes
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The environmental promise of EVs depends greatly on procurement strategy

Source:  See note on previous page. Sunrise emissions based on renewable electricity supply.



Sunrise Integrated Battery Complex

A template for industry-leading emissions and cost 
performance across the cathode supply chain
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Sunrise Battery Materials Complex
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Manhattan, NY
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Sunrise Battery Materials Complex
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Cobalt Sulphate Scandium Oxide

|   BMO 29th Global Metals & Mining Conference, 23-26 Feb 2020



Clean TeQ 16

GHG intensity of Clean TeQ Sunrise

Understanding the Sunrise emission hot spots

Indicator Unit Value

Total Sunrise Project, cradle to gate t CO2e/year 571,457

- scope 1 emissions t CO2e/year 265,577

- scope 2 emissions t CO2e/year 165,844

- scope 3 emissions t CO2e/year 140,036

Nickel carbon intensity kg CO2e/kg Ni 17.2

Cobalt carbon intensity kg CO2e/kg Co 45.4

Scandium carbon intensity kg CO2e/kg Sc 2,107

Source: Energetics Report and internal company analysis. Assumes Australian grid energy mix in carbon calculation (scope 2).
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354kt CO2e pa

204kt CO2e pa

14kt CO2e pa
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Source: Life Cycle Analysis by Energetics, February 2020.

Breakdown of CO2e releases for Sunrise
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Integrating renewable power at Sunrise reduces carbon by circa 30%

Indicator Unit Value

Sunrise (Imported Power)

Per kg Ni metal produced kg CO2 e/kg 17.2

Per kg Co metal produced kg CO2 e/kg 45.4

Per kg Sc metal produced kg CO2 e/kg 2,107

Sunrise (Renewable Power)

Per kg Ni metal produced kg CO2 e/kg 10.8

Per kg Co metal produced kg CO2 e/kg 28.4

Per kg Sc metal produced kg CO2 e/kg 1,318

Option to eliminate one-third of 
Scope 2 emissions by moving 
to a renewable PPA or 
connecting to adjacent solar 
capacity



Clean TeQ

Sunrise
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A vision for Sunrise: An Integrated Plan

Integrated precursor / cathode production, renewable generation and recycling

Renewable Power: The Central-West 
Renewable Energy Zone (REZ) will deliver 
3GW of new solar generation capacity to 
Sunrise’s doorstep

Linking Li – Ni - Co: The east-west national 
rail corridor connects at Parkes, linking east 
and west coast battery materials markets

Active material production: The Parkes 
Special Activation Precinct is a dedicated 
industrial zone incorporating recycling/reuse 
facilities powered by waste-to-energy

Recycling: Excess autoclave and refining 
capacity allows cost-effective recycling of used 
cathode to recover metals

3GW

Parkes Special 
Activation 
Precinct

National rail link to WA
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P: +61 3 9797 6700
E:  info@cleanteq.com

Clean TeQ Holdings Limited
12/21 Howleys Rd
Notting Hill VIC 3168
Australia

www.cleanteq.com


