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How Green is Green?
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Why all the Fuss?
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Why all the Fuss?
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Why all the Fuss?

Magnesium 
based 
batteries
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Magnesium is much cheaper and easier to 
find and produce than lithium

Magnesium is multivalent – its ions carry a 
double positive charge –vs- single positive 
charge carried by lithium ions

In theory, the energy density per unit volume 
of a magnesium ion battery is up to 170% of 
that of a lithium ion battery.

Lithium-ion batteries usually do not function 
properly at temperatures below -15°C 
magnesium batteries still work at 
temperatures as low as -30°C and as high 
as +55°C

Magnesium & Magnesium-Ion Batteries – Key Points

Magnesium-ion vs Lithium-ion
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Basic Diagram of Magnesium-ion Battery
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Department of Defence (USA)

Department of Energy (USA)

Honda, Toyota, Samsung, Panasonic–Sanyo, 
LG Chem

Chinese Universities and Institutes

Russian Universities and Institutes

Mobile phone and computer battery makers

Various special-purpose-enterprises funded 
by hedge funds, sovereign funds, and family 
offices 

Magnesium & Magnesium-Ion Batteries - Key Players

Magnesium based battery developers Example of current use

Battery powered train

Batteries providing 
power for above train 
(Li-Mg-P)
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Magnesium & Magnesium-Ion Batteries (Mg-Sc-Se)

Mg-Sc-Se batteries (solid-
state electrolyte)

Li-Mg-P batteries

Mg-Sn-V batteries

Mg-air batteries

Mg-Mo-S batteries

Mg-Fe-Si batteries

Multiple angles of research –
all relying on magnesium as 
main component 

State of Play
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Magnesium & Magnesium-Ion Batteries (Mg-Sn-V)
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Magnesium & Magnesium-Ion Batteries (Mg-air)

Mg-Sc-Se batteries (solid-state 
electrolyte)

Li-Mg-P batteries

Mg-Sn-V batteries

Mg-air batteries

Mg-Mo-S batteries

Mg-Fe-Si batteries

Multiple angles of research –
all relying on magnesium as 
main component 

State of Play
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Magnesium & Magnesium-Ion Batteries (Mg-Mo-S)

State of Play
Mg-Sc-Se batteries (solid-state 
electrolyte)

Li-Mg-P batteries

Mg-Sn-V batteries

Mg-air batteries

Mg-Mo-S batteries

Mg-Fe-Si batteries

Multiple angles of research –
all relying on magnesium as 
main component 

State of Play

F
or

 p
er

so
na

l u
se

 o
nl

y



13 | 21

Magnesium & Magnesium-Ion Batteries (Mg-Fe-Si)

State of Play
Mg-Sc-Se batteries (solid-state 
electrolyte)

Li-Mg-P batteries

Mg-Sn-V batteries

Mg-air batteries

Mg-Mo-S batteries

Mg-Fe-Si batteries

Multiple angles of research –
all relying on magnesium as 
main component 

State of Play
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Why Korab?

Korab is developing Winchester deposit - a large, high grade, magnesium carbonate deposit to supply key 
raw material for production of magnesium oxide and magnesium metal for magnesium batteries

Winchester deposit is located 85km by road from Darwin port and accessible by sealed road

It will be a simple quarry operation supplying crushed raw magnesium carbonate rock (MgCO3) in bulk, no 
processing, just crush/screen/sort

Annual capacity can be easily adjusted to demand 

Deposit is covered by just 5m of clay and is at least 130m thick

Contractor based operation using truck and shovel, drill and blasting

Very simple mine infrastructure consisting of graded road, ore and waste pads, dumps and dewatering 

Exceptionally low CAPEX of ~AU$2.5Mln (~US$2Mln)F
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Winchester Magnesium Carbonate Project Financials

YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEARS  5-8 YEARS  9-12 TOTAL
(in $ '000) (in $ '000) (in $ '000) (in $ '000) (in $ '000) (in $ '000) (in $ '000)

From 37,200 37,800 37,500 49,700 201,100 250,300 613,600
To 37,300 37,900 37,600 49,800 201,200 250,400 614,200

Project estimated EBITDA at US$105/T magnesium carbonate price and US$0.80 exchange rate

NOTE: Tables shown above are taken from ASX Report released on 21 March 2018 titled “WINCHESTER MAGNESITE DIRECT SHIPPING ORE
FEASIBILITY STUDY RESULTS (EARNINGS, NPV, EBITDA, CAPEX, AND OPEX)”. The information shown above should not be relayed upon without
referring to the full text of the ASX Report which contains assumptions and cautionary statements.

YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEARS  5-8 YEARS  9-12 TOTAL
(in $ '000) (in $ '000) (in $ '000) (in $ '000) (in $ '000) (in $ '000) (in $ '000)

From 30,000 26,500 26,300 34,900 141,000 175,300 434,000
To 30,100 26,600 26,400 35,000 141,100 175,400 434,600

Project estimated Free Cash Flow (in $ ‘000) after tax, interest, and debt repayments at US$105/T magnesium carbonate price and US$0.80 exchange rate

MgCO3 price 
in US$/tonne US$85 US$90 US$95 US$100 US$105 US$110 US$115 US$120 US$125

(in $ '000) (in $ '000) (in $ '000) (in $ '000) (in $ '000) (in $ '000) (in $ '000) (in $ '000) (in $ '000)
From 129,000 143,000 157,000 170,000 184,000 198,000 212,000 226,000 240,000

To 130,000 144,000 158,000 171,000 185,000 199,000 213,000 227,000 241,000

Free Cash Flow Net Present Value using a discount factor of 12%pa (in $ '000) after tax, interest, and debt repayments at various magnesium carbonate prices
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Other Winchester Project Details

EBITDA Sensitivity to MgCO3 prices
Exceptionally low capex of ~AU$2.5 million (~US$2Mln)

Mine can be developed in stages and easily expanded

No need for additional funding once mine is in operation, 
capacity expansion can be fully funded from cashflow

Mine can operate at a profit with magnesium carbonate 
prices as low as US$50/t 

Mine can produce various grades of magnesium 
carbonate rock depending on customer requirements from 
42% MgO to 47% MgO (88% MgCO3 to 99% MgCO3)

Magnesite mineralisation continues for approximately 8 
Km in length. Current JORC mineral resource covers 
approximately 7% of this mineralised trend.
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Winchester Magnesium Carbonate Project Location
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Test Mining (Drill & Blast)
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Test Mining (Setting Charges)
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Magnesium Carbonate Has Many Uses

Magnesium carbonate processing

Raw magnesite ore

Calcined magnesia

Fused magnesiaDead burned magnesia

Magnesium carbonate end users

MANY CURRENT USES IN KEY INDUSTRIES - CURRENTLY A US$60 BILLION MARKET 

NEW APPLICATIONS IN RECHARGEABLE AND PRIMARY ENERGY STORAGE
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Important Information
This presentation has been prepared by Korab Resources Limited (“Korab” or the “Company”). It should not be considered as an offer or invitation to subscribe for or purchase any
securities in the Company or as an inducement to make an offer or invitation with respect to those securities nor a securities recommendation. The information in this presentation is
an overview and does not contain all information necessary for investment decisions. In making investment decisions, investors should rely on their own examination of Korab and
consult with their own legal, tax, business and/or financial advisers in connection with any acquisition of securities. The information contained in this presentation has been prepared in
good faith, however, no representation or warranty, express or implied, is made as to the accuracy, correctness, completeness or adequacy of any statements, estimates, opinions or
other information contained in this presentation. It is believed that the expectations reflected in these statements and opinions are reasonable but may be affected by a variety of
variables and changes in underlying assumptions which could cause actual results or trends to differ materially, including but not limited to: price fluctuations, actual demand, currency
fluctuations, production results, reserve estimates, environmental risks, physical risks, legislative, fiscal regulatory developments, economic and financial market conditions in various
countries and regions, political risks, project approvals delays and cost estimates. To the maximum extent permitted by law, Korab, its directors, officers, employees and agents
disclaim liability for any loss or damage which may be suffered by any person through the use of, or reliance on, anything contained in or omitted from this presentation. Certain
information in this presentation refers to the intentions of the Company, but these are not intended to be forecasts, forward looking statements, or statements about future matters for
the purposes of the Corporations Act or any other applicable law. The occurrence of events in the future are subject to risks, uncertainties and other factors that may cause actual
results, performance, or achievements to differ from those referred to in this presentation. The presentation contains only a synopsis of more detailed information published in relation
to the matters described in this document and accordingly no reliance may be placed for any purpose whatsoever on the sufficiency or completeness of such information and to do so
could potentially expose you to a significant risk of financial loss or incurring by you of additional liability. Recipients of this presentation should conduct their own investigation,
evaluation and analysis of the information presented in this document. In particular any estimates or projections or opinions contained herein necessarily involve significant elements of
subjective judgment, analysis and assumptions and you should satisfy yourself in relation to such matters. The mining equipment featured in this presentation is not the property of the
Company.
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