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These presentation slides (the ñSlidesò) do not comprise an admission document, listing particulars or a prospectus relating to Bushveld Minerals Limited (ñthe Companyò) or any subsidiary of the Company, do not constitute 

an offer or invitation to purchase or subscribe for any securities of the Company and should not be relied on in connection with a decision to purchase or subscribe for any such securities.  The Slides and the accompanying 

verbal presentation do not constitute a recommendation regarding any decision to sell or purchase securities in the Company.

The Slides and the accompanying verbal presentation are confidential and the Slides are being supplied to you solely for your information and may not be reproduced or distributed to any other person or published, in whole 

or in part, for any purpose.  No reliance may be placed for any purpose whatsoever on the information contained in the Slides and the accompanying verbal presentation or the completeness or accuracy of such information.  

No representation or warranty, express or implied, is given by or on behalf of the Company or its respective shareholders, directors, officers or employees or any other person as to the accuracy or completeness of the 

information or opinions contained in the Slides and the accompanying verbal presentation, and no liability is accepted for any such information or opinions (including in the case of negligence, but excluding any liability for 

fraud).

The Slides contain forward-looking statements, which relate, inter alia, to the Companyôs proposed strategy, plans and objectives. Such forward-looking statements involve known and unknown risks, uncertainties and other 

important factors beyond the control of the Company that could cause the actual performance or achievements of the Company to be materially different from such forward-looking statements. Accordingly, you should not 

rely on any forward-looking statements and the Company accepts no obligation to disseminate any updates or revisions to such forward-looking statements.

The Slides and their contents are directed only at persons who fall within the exemptions contained in Articles 19 and 49 of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005 (such as persons 

who are authorised or exempt persons within the meaning of the Financial Services and Markets Act 2000 and certain other persons having professional experience relating to investments, high net worth companies, 

unincorporated associations or partnerships, the trustees of high value trusts) and persons to whom distribution may otherwise lawfully be made.  Any investment, investment activity or controlled activity to which the Slides 

relates is available only to such persons and will be engaged in only with such persons. 

Persons of any other description, including those that do not have professional experience in matters relating to investments, should not rely or act upon the Slides.

The Slides should not be distributed, published, reproduced or otherwise made available in whole or in part by recipients to any other person and, in particular, should not be distributed to persons with an address in the 

United States of America, Australia, the Republic of South Africa, the Republic of Ireland, Japan or Canada or in any other country outside the United Kingdom where such distribution may lead to a breach of any legal or 

regulatory requirement.  No securities commission or similar authority in Canada has in any way passed on the merits of the securities represented hereunder and any representation to the contrary is an offence. No 

document in relation to the placing of the Company shares has been, or will be, lodged with, or registered by, The Australian Securities and Investments Commission, and no registration statement has been, or will be, filed 

with the Japanese Ministry of Finance in relation to the placing or the Companyôs shares. Accordingly, subject to certain exceptions, the Shares may not, directly or indirectly, be offered or sold within Canada, Australia, 

Japan, South Africa or the Republic of Ireland or offered or sold to a resident of Canada, Australia, Japan, South Africa or the Republic of Ireland.

The Securities have not been, and will not be, registered under the United States Securities Act of 1933, as amended (the ñUS Securities Actò) or with any securities regulatory authority of any state or other 

jurisdiction of the United States and may not be offered or sold within the United States or to, or for the account or benefit of, any US Person as that term is defined in Regulation S under the US Securities 

Act. The Company has not been registered and will not register under the United States Investment Company Act of 1940, as amended.

The Slides and their contents are confidential and should not unless otherwise agreed in writing by Bushveld Minerals Limited be copied, distributed, published or reproduced (in whole or in part) or disclosed by recipients to 

any other person.  
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Bushveld Minerals Overview

Number of Ordinary Shares in issue 479,670,771

Share price* 2.7p

Number of Options in issue Nil

Market Capitalisation* £12.95M

Cash ~£1.1m

Warrants*   (exercise price =5p)
(exercise price = 3.4p)
(exercise price = 4.75p)
(exercise price = 12p)

21,276,879
1,838,235
3,507,975
850,000

Shareholder Shares held Shareholding, %

Mineral Wealth International 117033062 24.4%

Mr Nicholas John Mallett 38002800 7.9%

Acacia Resources Limited 32640000 6.8%

Riverridge Ltd 25000000 5.2%

Other long term private investors 29 328 958 6.2%

Directors/Management 8 160000 1.7%

Total 250,164,820 52.2%

3* As at 28 Nov  2014

Capital Structure



GREENHILLS

RESOURCESLTD

P-Q Iron Ore & 
Titanium Project

Vanadium Project

Imaloto Coal Project

MokopaneTin Project

Marble Hall Tin Project

Å939 Mt multi-commodity resource (iron ore and titanium), 

Å442 Mt P2O5 resource in hanging wall , at an avggrade of 3.6% P2O5 

upgradeable to a >37% P2O5 concentrate with >53% recoveries

Å285 Mt vanadium-rich magnetite deposit confirmed in 2 of 3 horizons, 
to depth of 120m, open ended at depth

Å Positive scoping study completed based on only 1 horizon focussed on 
primary vanadium production, 

Å~18,500 tonnes contained tin (Sn) inventory on 2 adjacent open-
castable  deposits 

Å Positive scoping study completed Q3 2014 , Post tax IRR ~35%

ÅPotential ~18,000 tonnes contained Sn resource

ÅHistorically explored (including 60 boreholes drilled and PFS completed) 
by Goldfields in the 1980Ωǎ

Å 1 of only 3 thermal coal plays in Madagascar 

Å136 Mt resource (JORC measured + indicated category), Scoping Study 
completed 2013

ÅIPP agreement for power generation in process

ÅUS$15 million cash holding

Developing a multi-
commodity Iron Ore, 

Vanadium, Titanium and 
Phosphate company

Developing a standalone 
pan-African tin portfolio 

with a near-term 
production profile
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Bushveld Minerals Overview
Commodity-focused subsidiaries structured to deliver maximum value
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Slide 5

Prof. Richard Viljoen

ÅOver 30 years in the mining industry, including 15 years as chief 
consulting geologist for Gold Fields of South Africa

ÅKey role in the development of significant mines including Northam
Platinum, and the Leeudoornand Tarkwagold mines

ÅKey role in identifying and development of the AkananiPlatinum 
Project on BushveldComplex in South Africa (sold to Lonminfor 
US$444m in 2007)

ÅConsultant for exploration and mining companies in Canada, 
Mexico, Venezuela, India and China 

Prof. Morris Viljoen

Å20 years with JCI working in base metals, gold and platinum exploration and mining in 
Southern Africa

Å7 years spent as consulting geologist for Rustenburg Platinum Mines, now Anglo Platinum 
Limited

Å13 years as Professor of Mining Geology at the University of Witwatersrand

ÅEstablished the Centre for Applied Mining and Exploration Geology at the University of 
Witwatersrand

ÅInvolvement in identifying and developing mineral projects, including the Amaliaand 
Blaaubanklode gold deposits, the Akanani/Afri Ore platinum project, the Uraminuranium 
project and the Central Rand gold project

Fortune Mojapelo (Chief Executive Officer)

ÅMining entrepreneur

ÅCo-founder of several junior mining companies including Bushveld
Minerals and New Horizon Minerals (Iron Ore) 

ÅPreviously a consultant for McKinsey & Company

ÅHolds a B.Sc(Actuarial Science) degree from University of Cape Town

ÅNon-Executive Director of Lemur Resources Limited (ASX Listed)

Ian Watson (Non-Executive Chairman)

ÅFormer CEO of PlatminLimited, International Ferro Metals; Northam
Platinum and Consulting Engineer at Gold Fields of South Africa 
Limited. 

ÅCurrently on board of  Shaft Sinkers (Pty) Ltd. 

ÅMining engineer by qualification

Geoff Sproule (Chief Financial Officer)

ÅFormer partner at Deloitte & Touche

ÅDirectorships include civil engineering group, CIVCON

ÅChartered Accountant

Anthony Viljoen (Non-Executive Director)

ÅMining entrepreneur

ÅCo-founder of several junior mining companies including BushveldMinerals and New Horizon 
Minerals (Iron Ore)

ÅInvestment Banking background with Deutsche Bank, Barclays Capital and LoitaCapital 
Partners, a pan African investment banking firm

ÅChief Executive Officer of Lemur Resources Limited (ASX Listed)

Jeremy Friedlander (Non-Executive Director)

ÅQualified lawyer

ÅSignificant experience in the property sector: established McCreedyFriedlander, which he listed as part of a JSE-listed financial services group

ÅFormerly a director of OnslowResources (Oil and gas in Namibia and Yemen). 

ÅBusiness development director of several Avanagroup companies involved in uranium, coal, gold, oil and gas and industrial minerals.
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Board & Management
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Å Commodity focused platforms developing cost-
competitive, scalable propositionswith a realistic scope 
for near term production

Å Leveraging LMR & .ǳǎƘǾŜƭŘΩǎcompetencies to originate 

and develop new platforms while enhancing existing 
ones

Å Deepen links with capital markets for risk sharing, 
capital raising as well as M & A currency

Å Industry linkages and strategic partnerships to 
leverage operational competencies and deepen capital 
capacity to realise the production and operational 
potential of projects

Å Low capital requirements at group 
level, which is run with a mean 
overhead structure

Å Diversified portfolio with near term 
production profile

Å Strategic partner introduction in a way 
to minimise value leakages

Bushveld Strategy

6

Developing cost-competitive and scalable propositions



Å Scale combined with the other 3 criteria makes 
for compelling proposition to majors

ÅFunction of capex& project complexity

ÅProtects against prevalent market aversion to pure 
development plays in

ÅReduces dependence on asset sale for value realisation

Å1st of 2nd Quartile preferred

ÅProtects against price downswings

ÅHealthy margin potential

Å Sound market fundamentals supporting  stable 
commodity price outlook

ÅSupply/Demand balance in favour of growth

7

Strategy/Approach

The right 
commodity

Low cost 
curve position

ScalabilityPragmatic 
executable 

path to 
production
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BMN VWAP and Volume Chart  (26/03/12 - 05/03/12)

EOD VWAP Volume

1. PQ Project

V Resource upgrade to 939Mt on P-Q
V Positive metallurgy test work
V Positive scoping study (US$188m NPV, 34% IRR)
V Pre-feasibility study underway
V MoUwith CREC No. 10 signed  - joint pyro metallurgy programmeunderway
V License extension approved & executed adds phosphate & increases strike by 

>2.3km strike

2. Phosphate 

V 442 Mt maiden JORC resource established 
V Positive metallurgy - >37% concentrate at 53% recoveries
V Scoping study underway

3. Bushveld Vanadium Project
V Bushveld Vanadium platform established
V Initial resource of 52Mt on 1 of 3 adjacent layers (MML - ~8m thick)
V Scoping Study for Salt Roast Plant released
V Resource upgraded to 121Mt and further to 285 Mt

Iron Ore:

ÅMaiden JORC  
resource (PQ & MML) 
ς633 Mt

Tin:

ÅMaiden resource of 
5,995 t contained Sn
on 1 of 5 targets on 
MokopaneTin Project

4. MokopaneTin Project

V Resource increased to 18,447 tonnes (3x growth) 

V Scoping study released

V Acquired Marble Hall project with potential 18,000 t 
contained Snςconfirmatory drilling programme
underway

5. Lemur Resources

V Acquired 54% interest in ASX listed Lemur Resources:

Å 136 mt thermal coal asset in Madagascar

Å Scoping study on coal asset completed Q3 2013

Å A$15.0 m cash holding

V Investigations of potential acquisitions underway

Progress since AIM debut



The Bushveld Vanadium Project
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Å World-class vanadiumresource in magnetite  (initial 52 mt JORC indicated 
resource grading 45% Fe, 1.48% V2O5, 9.7% TiO2)

Å 285Mt vanadium-rich resource confirmed in 2 of 3 horizons, to depth of 
120m, open ended at depth

Å Positive scoping study completed based on only 1 horizon focussed on primary 

vanadium production, 

- Modest capex requirements($262m)for a primary vanadium product 
plan

- Attractive economics showing pre-tax NPV10%of $562m and IRR of 
35.6%

Å Solid market fundamentals, with significant upside from energy storage 
industry and Chinese steel industry structural changes

A
p

p
ro

a
c
h

Å Target primary vanadium production through salt roast process

Å Full-downstream project design

Å Investigate scope for additional economic credit from the iron-rich calcine
(~55% Fe)

Å Resource upgrade along strike extensions

Å Strategic partnerships for accelerated project development to production
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Bushveld Vanadium Project
Large High Grade Vanadium Deposit with Strong Economics

Á 280 km north west of Johannesburg, 65 km south-west of 
Polokwanein the MokopaneDistrict, Limpopo Province

Á Located in the central portion of the Northern Limb of the 
Bushveld Complex (BC) 

Á New order prospecting rights over 6 farms covering ~12,012 ha 

and a strike of ~5.5 km of the vanadium mineralisation



Å Project based in Bushveld Complex, well known for its 
consistencyand extent of mineralisation  

Å Scoping study based on only 11% of current resource

Å Resource open ended at depth and along strike

Å Project designed to accommodate scale up option

Å Potential upside from monetising of 56%Fe calcinedump

Å Proven Salt Roast process with several precedents

Å Sufficient infrastructure in place for envisaged operations

ÅModest capex of US$262m 

Å Deep local  talent pools for envisaged processing route 

Å Robust economics: Pre-tax NPV10% - US$562m, Pre-tax IRR ς
35.6%

Å Large open-cast JORC resource base of 121 Mt over a 
~5.5 km strike (on only 2 of 3 identified mineralised 

horizons 

Å High in-situ V2O5 grade of 1.48%(concentrate grade 
~2.0% V2O5) in one horizon

Å Low cost, established processing flowsheet

Å US$10.7/kgV/ US$5.99/kg V2O5 first quartile 

Å Positive market outlook for vanadium

ÅDemand anchored in steel industry with robust growth 
outlook for vanadium intenisty of use

ÅPotential step change from energy storage application

ÅConcentrated & limited  supply growth profileprovides 
support for price

11
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Å Steel industry accounts for 90% of V consumption

Å Vanadium is used in manufacturing HSLA (high strength low alloy) steel and rebar. It is typically added as FeVor V-N alloy

Å Rebar is used primarily in the construction industry where it is embedded in concrete to increase the tensile strength of 
concrete

Å Around 0.2% vanadium content increases steel strength up to 100% and reduces weight up to 30%.

Demand Drivers

Å Steel-specific vanadium consumption estimated to grow with CAGR of 4.8% over 
the period 2010 to 2015, with over 80% of growth occurring in the BRIC countries

Å Increase in vanadium intensity of use in steel sector by 31%

Å Potential >30,000 tonnes new vanadium demand per annum

Å Chinese consumption share of vanadium to increase from 36% in 2011 to 45% in 
2016

Impact

12

The Vanadium Market
Demand Drivers 

Source: CRU, 2013

5ŜƳŀƴŘ ŀƴŎƘƻǊŜŘ ƛƴ ǎǘŜŜƭ ǇǊƻŘǳŎǘƛƻƴ Χ 

Å Construction share of steel consumption >50% and 
expected to continue growth driven by urbanization 
in China and emerging markets, especially BRICS

Å Chinese government policy directives to phase out 
low strength rebar and replace with high strength 
rebar in construction

In 2012, 166 million tonnesof Chinese rebar were produced, comprising:

Å 86 million tonnesof Grade 2 rebar (no vanadium content)

Å 66 million tonnesof Grade 3 rebar (0.35kgV/tonnesteel vanadium content

Å 13.5 million tonnesof Grade 4 rebar (1.0 kgV/ tonnesteel vanadium content

Potential 30,000 tonnesof 
new vanadium demand per 
annum from upgrading of 
Grade 2 rebar to Grade 3 .



Steel industry vanadium consumption ςby region
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Source: TTPSquared, Inc

1 World average 7,100 tonnes  V

2 Europe 28,400 tonnesV

3 North America 35,500 tonnesV

* Based on  2012 Chinese steel production of 710 Mt

Per annum vanadium consumption implications for 
closing the vanadium intensity gap between China 
ŀƴŘ Χ ϝ

1

2

3

±ƛŜǿŜŘ ŘƛŦŦŜǊŜƴǘƭȅ ΧΦ closing the gap in steel industry vanadium consumption between developed and developing markets suggests 
demand upside
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The Vanadium Market BACKUP



Å!ŦǊƛŎŀΩǎ ǇŜǊ ŎŀǇƛǘŀ ŜƭŜŎǘǊƛŎƛǘȅ ŎƻƴǎǳƳǇǘƛƻƴ 
(500kwh) is 20% of the world average (2,500 kwh)

Å7,000MW of new energy generation capacity 
required each year  in Africa to sustain growthς
only 1,000 MW is created

ÅbƛƎŜǊƛŀΩǎ ƎǊƛŘ ŎŀǇŀŎƛǘȅ όϪϤпD²ύ ƛǎ Ϥмл҈ ƻŦ 
national power consumption

Åрл҈ ƻŦ !ŦǊƛŎŀΩǎ ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴ ŎŀǇŀŎƛǘȅ ƛǎ ƛƴ 
South Africa

ÅGrowth of renewable power (driven by low-
carbon emission targets) 

ÅNeed to create greater efficiencies from installed 
generation capacity

14

The Vanadium Market
Demand Drivers 

Source: EIA, iHS, Lux Research, 2013,SA IRP 2010(revised 2013)

ÅGrid-connected energy storage market to grow from a 0.34GW in 2012/13to 6GW by 2017 and on to 40GW by 2022. 

ÅEnergy storage market estimated to grow to US$50bn by 2020.

Signficant Demand Upside from Energy Storage

ÅPolitics constrain development of large-scale inter-country power projects

ÅOpportunity for renewable power generation solutions

Å{ŎƻǇŜ ǘƻ ƭŜǾŜǊŀƎŜ !ŦǊƛŎŀΩǎ ƭŀǊƎŜ ǎƻƭŀǊ ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴ ǇƻǘŜƴǘƛŀƭ

ÅFalling PV installed costs increasing scope for off-grid generation systems

ÅPower storage critical for renewable generation both in off-grid and grid-
connected scenarios

Å~310GW of additional electricity storage capacity is needed in the USA, Europe, 
China & India to support more low-carbon power generation. 

Å In USA alone a 5% contribution to power grid by renewable sources would 
require 165GW of energy storage

Å/ƘƛƴŀΩǎ мнǘƘ CƛǾŜ-Year Plan targets creating 100GWand 10GW of wind and solar 
power capacity respectively and storage capacity of at least 20% (or 22GW) of 
this
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The Vanadium Market

Åaŀƛƴ ŎƻƳǇƻƴŜƴǘ ƻŦ ǾŀƴŀŘƛǳƳ ǊŜŘƻȄ Ŧƭƻǿ ōŀǘǘŜǊƛŜǎ ό±w.Ωǎύ

Å VRBs use the ability of vanadium to exist in solution in 4 different oxidation states & uses this 
property to make a battery with 1 electroactiveelement instead of 2

Å VRB employs vanadium ions in the different oxidation states to store and release chemical 
potential energy

Å Vanadium redox flow batteries are well placed in energy storage market:

a) Capacity to store large quantities of power

b) Lifespan cycles - able to charge and discharge repeatedly (>35,000 times) giving it a 
long (>20 years) lifespan

c) Very fast response time means they can release power when required very quickly

d) Low self discharge means they can store energy for a very long periods of time 
without losing their charge

e) Suitable to connect directly to power grid

f) Scalable up into the MW-range

g) Capacity for 100% dischargeunique

h) Only one battery element - therefore no cross-contamination 

Å Applications include grid power management systems - load levelling, peak shaving, 
uninterrupted power supply, managing intermittent power sources (e.g. solar, wind)  to 
supplement to grid power without disruptions

±ŀƴŀŘƛǳƳ wŜŘƻȄ Cƭƻǿ .ŀǘǘŜǊƛŜǎ ό±w.Ωǎύ
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The Vanadium Market
Demand Drivers 

Implications for Vanadium

Keys to unlocking opportunity for Vanadium Redox Flow Batteries

1. High grade Vanadium Supply

2. Lower vanadium prices

3. Technology improvements, particularly Energy 
density

Å365 GW of storage would require ~1,200,000 tons V = >12 x current 
annual V consumption

Å40 GW of grid connected energy storage capacity would require 
~160,000 tons V = > x 2 current annual V consumption

ÅA 0.05% penetration of vanadium storage batteries in the US by 2020 
(i.e. 100,000 households) would require ~22,175 t of vanadium 
(assuming 50kwh consumption per household, 440lbs vanadium per 
household)

Each 1 MWh vanadium 
redox battery (VRB) 
requires 4t of pure 

vanadium

ÅSouth Africa has a high proportion of high grade V deposits 
amenable to high grade V production

ÅVanadium is a key cost driver for costs of VRB systems

ÅBushveldVanadium Project is a lower first quartile cost curve 
proposition on account of its high V grade resource and its access 
to the cost-effective  Salt roast processing 

ÅGreater energy densities would reduce footprint of VRB systems 
and lower costs thus driving adoption



ÅVanadium Redox Flow battery installations are growing as recognition 
of their value grows

ÅAvailable solutions range from the KW to MW range
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The Vanadium Market
Demand Drivers 

GildemeisterVRB installation next to a Telecom tower

Imergy{ȅǎǘŜƳǎΩ ŘŜǇƭƻȅƳŜƴǘ ƻŦ ±w.ǎ ƎǊƻǿƛƴƎ ςwith deployments in 
the telecoms and industrial sectors

GildemeisterVRB installation next to a commercial building

DǊƻǿƛƴƎ ŀŘƻǇǘƛƻƴ ƻŦ ±w.Ωǎ
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Co-product Steel Slag

Primary V Ore

Secondary

Å Primary vanadium production economics are not influenced 
by iron ore prices, unlike production from by-product 
steelmaking slag which is influenced by the steel mill being 
profitable

Å Primary vanadium producers, however, have lower capex 
requirement and so enjoy lower barriers to entry

Source: Roskill, 2013; TTP Squared Inc, 2012

Total vanadium production in 2012 
was 76,000 tonnes V, 90% of which 
was supplied by China, South Africa 
and Russia
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The Vanadium Market
Supply 

90%

Vanadium Supply is Concentrated
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Source: Roskill Feb 2013 Vanadium  Report, CRU Feb 2013 Vanadium Report

Forecast

The Vanadium Market
Vanadium Price Outlook
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Simple 
processing flow 
sheet

High in-situ & 
concentrate 
grades

Large open cast 
resource

The Bushveld Vanadium Project ςLow Quartile Cost Curve Position
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Lower 1st quartile 
cost position ςat 

US$2.72/lb
V2O5

1

2

3

Å 3 adjacent horizons  - all outcropping in license area

Å 285 Mt JORC resource confirmed on 2 of 3 of the horizons

ÅResource measured from surface to depth of 120m

ÅOpen ended along strike and at depth

In-situ Concentrate

MML
V2O5 1.48% 2.01%

Fe 45% 56%

MML HangingWall V2O5 0.8% 1.5 ς1.8%

Fe 28.8% ~56%

ÅRelatively simple & well established Salt Roast processing method

ÅUsed in at 3 other operations on BushveldComplex in SA



285 Mt JORC-Compliant Mineral Resource
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Vanadium Deposit

Å 285 Mt JORC-compliant (Indicated & 
Inferred)  vanadium resource in 
magnetite  

ÅResource defined on 2 of 3 adjacent 
layers along >5km strike, down to 120 m 
vertical depth

Deposit
Resource  

(Mt)
Fe (%)

TiOі

(%)

±іhљ

(%)

V2O5 in 

magnetite

Est. V2O5

tonnes

MML-HW 221.5 19.8 4.4 0.50 >1.5%* 1 100.8 kt

MML1 51.81 44.7 9.7 1.48 2.01% 767.4 kt

MML Parting 11.4 20.9 3.5 0.58 >1.5%* 66.3 kt

AB Zone tbc

TOTAL 284.8 24.4 5.4 0.68 tbc 1 934.5 kt

* Estimated
1 ςBasis for Bushveld Vanadium Project Scoping Study, July 2014
Source: Bushveld Vanadium Scoping Study report, July 2014
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ÅConventional open-pit mining with average LOM strip ratio of 4.39, down to 80 m depth

ÅAdditional resource available through strike extensions without having to mine deeper

JORC Resource 52Mt

ROM Tonnage/ year 1,000,000

Process Route Salt Roast

Plant Construction 2 years

Waste Mined (tonnes) 115,758,077

Ore Production (tonnes) 30,000,000

Average Strip Ratio 4.39

Ore Production (% of JORC resource) 58%

Fe - Grade pre-Dilution/
(post Dilution)

44.7% / (42.7%)

V2O5 Grade pre-Dilution/
(post Dilution)

1.44%/ (1.41%)

Average Strip Ratio 4.39

Bushveld Vanadium Project Mine Plan

Source: Bushveld Vanadium Scoping Study report, July 2014

~5.5 km 
strike

3D Illustration of proposed open pit mine extracting MML ore
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Bushveld Vanadium Deposit Peer Comparison

1. Bushveld Vanadium (South 
Africa)

2. Maracas (Brazil)

3. Barrambie(Australia)

4. Mustavaara(Finland)

5. Rhovan(South Africa)

6. Mount Peake(Australia)

7. Windimurra(Australia)

8. BallaBalla(Australia)

9. Balama- Syrah  (Moambique)

1a ςPotential for Bushveld Vanadium 
incl. MML and MML-HW

1b ςPotential  for Bushveld Vanadium 
incl. MML, AB Zone and MML-HW

Total V2O5 contained in resource (area of circle)

Grade ςtonnage trendline

2
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4 6

7

1b

1

8
1a

9

Bushveld vanadium grade in top tier of projects worldwide
Bushveld Vanadium Project ςTier 1 Vanadium Grades 

Source: Company annual reports, presentations and market announcements
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Vanadium Industry Cash Cost Curve (2012)

Producer cost per kg V Bushveld cost per kg V

Co-product slag
Primary Ore

Secondary

US$10.7/kgV

Or

US$5.99/kg V2O5

Or 

US$2.72/lb V2O5

Lower First Quartile Cost Curve Position

Source: Roskill, 2013, BushveldVanadium Project Scoping Study Report, July  2014
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The right 
commodity

Low cost curve 
position

Scalability
Pragmatic 
executable 

path to 
production
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Bushveld Vanadium Project ïPragmatic path to production

Bushveld anticpates that the Bushveld Vanadium Project can be in production by 2019.

Pragmatic executable path to production a function of:

1) Relatively simple processing flow sheet

2) Existing processing precedents

3) Infrastructure

4) Robust Economics

5) Modest Capex ςgreenfields/brownfield opportunities
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Bushveld Vanadium Project ïSalt Roast Process
Roast Processing Route Chosen

Illustrative flow-sheet for Salt Roast process

Concentration

Salt Roasting

Leach Milling & 
Purification

AMV precipitation

De-ammoniation
and fusion

Flaking

a) Simple flow sheet

b) Relatively low capex 
(~US$261m for 10,350 
tonne V2O5 production 
capacity)

c) Iron-rich calcine
(~54%Fe, ~11% TiO2) 
could be monetised

1 Simple processing flowsheet



A growing vanadium producing region: Located in world class vanadium bearing geological zones with several operational projects
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Bushveld Vanadium ςProcessing Precedents

ÅBushveldComplex 
has 26% and the 2nd

largest vanadium 
reserves in the world

ÅThe Complex has a 
long history of 
primary vanadium 
production with 3 
Salt Roast plants in 
operation currently

2 Existing processing precedents



Salt Roast 
Rotary Kiln

Ore 
preparation

Salt Recovery  
Plant

Leaching 
Purification

AMV

/ǳǊǊŜƴǘƭȅ ƻǇŜǊŀǘƛƴƎ ƳƛƴŜǎ ŀǊŜ ǇǊƻŎŜǎǎƛƴƎ ǎƛƳƛƭŀǊ ǘȅǇŜǎ ƻŦ ƻǊŜ ǘƻ ǘƘŀǘ ƻŦ .ǳǎƘǾŜƭŘΩǎ ŀƴŘ ǇǊƻōŀōƭŜ ǇǊƻŎŜǎǎƛƴƎ ǊƻǳǘŜǎ ƘŀǾŜ ōŜŜƴ identified
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Bushveld Vanadium Project Processing Flowsheet

Source: Google earth Satellite imagery of Rhovan(Glencore) vanadium plant

RhovanFerrovanadium Plant (Glencore)

2 Existing processing precedents


