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Ironveld

Financing deal to unlock tremendous value at a world-class high
purity iron, vanadium and titanium project in the Bushveld

Ironveld joined AIM in 2012 with Prospecting Rights over a vast 165km?
area in the Bushveld, South Africa, with plans to mine magnetite iron ore
as feedstock for its own pig iron plant. Since then, there has been a large
JORC-resource delineated (2013), a cracking DFS (2014), mining licences
secured, environmental approval gained, plus confirmation of power
supply from Eskom - major milestones on the road to putting this project
into production. All great news but in recent years Ironveld has been
treading water. Post a recent £1.15m funding, the board now has 12-
months to finally do a financing deal. Last year Ironveld was being helped
by lIG in this respect but is now free of their clutches. This stock is in play.

B Remarkable high-grade iron asset with 3 economic revenue streams
The project’s JORC-compliant resource of 56.3Mt grading at 68.6% Fe;0s,
14.7% TiO, and 1.12% V,0s is capable of producing three economic
revenue streams — HPI with a big competitive advantage plus vanadium and
titanium. Already a leading offtake partner is engaged for the vanadium.

B Near-term chance to get into production with smelter acquisition
Securing finance would allow Ironveld to either acquire an identified
7.5MW smelter or build their own 5SMW smelter at the mine site. Beyond
that are plans to build a new 15MW smelter and double production.

B Chance of early cash flow from JV deal supplying magnetite ore
Ahead of all that, a deal could be in the offing to mine/crush/supply ore
which could really improve Ironveld’s negotiating stance in financing talks.

B Risked conservative NPV plus peer comparison shows upside of 376%

Our conservative valuation illustrates the potential. We initiate coverage of
Ironveld with an initial target price of 3.26p and Conviction buy stance.

Table: Financial overview

Year to end June 2019A 2020A 2021E 2022E
Revenue (£'000s) - - - 556

PTP (£'000s) (625) (1,019) (592) (258)
EPS (p) (0.10) (0.16) (0.06) (0.02)

Source: Company accounts & Align Research

This investment may not be suitable for your personal circumstances. If you
are in any doubt as to its suitability you should seek professional advice.
This note does not constitute advice and your capital is at risk. This is a
marketing communication and cannot be considered independent research.
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Business overview
Ironveld Operations

Ironveld is an AIM-listed exploration and development company focused on Africa.

¢ High Purity Iron, Vanadium and Titanium - located on the Northern Limb of the Bushveld
Complex in Limpopo Province South Africa. This project has the potential to become a low-
cost producer of high purity iron (HPI) along with producing vanadium and titanium by-
products. The company has a JORC complaint mineral resource which contains 32 million
tonnes (Mt) of iron in situ along with 9Mt of titanium and 1.6 billion pounds of vanadium
(which equates to four times annual global demand).

There are near, mid and long-term opportunities here. Phase 1 is the near-term opportunity
provided by the pending acquisition of an existing 7.5MW smelter, where an acquisition deal
has been agreed. To start the mine and buy the smelter will require R300 million ($20
million). The team is also looking at building its own smaller 5MW smelt on site which would
coume with a similar costs. Either of these moves would serve to begin to unlock the
project’s undoubted potential.
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Magnetite outcropping at Ironveld’s project in the Bushveld. Source: Company
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High Purity Iron

High Purity Iron (HPI) is used in the production of stainless and nickel-based alloys. Iron
powder is produced in many different grades for a variety of applications and comes in
particle sizes which vary anywhere from 20um to 200um. Such powder combined with a
denser charge results in lower energy requirements and faster melting times in steel
manufacture. The demand for HPI (as water atomized powder) continues to increase as it is
commonly used in the automotive industry, powder metallurgy and magnetic materials.

Sintering is the process of fusing a powdered material into a solid. Sintered components are
created using Powder Metallurgy (PM) which finds its way into motor vehicles, power tools
and white goods. By and large, motor vehicles have something like 10kg — 27kg of PM
components. Other uses for HPI include soft magnetic components, welding rods,
pharmaceuticals, chemicals, printing, filtration and surface coating.

PM manufacturing is seen to be quicker and more efficient and provides a number of clear
potential advantages over traditional ingot metallurgy processes. Firstly, very-complex
shaped components (such as helical gears in the automotive industry) can be produced that
would be difficult or near impossible to produce using traditional manufacturing techniques
This results in greater freedom in design. Secondly, there are significantly lower production
costs due to lower energy utilisation along with substantially reduced material wastage as
there are fewer production steps along with less machining.

HPI is used in PM which allows very complex shaped components to be manufactured.
Source: Company

Thirdly, the final components’ properties can be tailored relatively easily by mixing other
metals into the powder blend to provide hardness and wear resistance along with providing
self-lubrication by controlling the porosity. Lastly, a wider range of metal compositions is
possible than with traditional techniques where certain metal mixtures are incompatible or
impossible due to chemical, thermal and containment constraints. Given all these factors, it
is little surprise that PM has been heralded as being a green technology.
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Vanadium

Vanadium is a hard, ductile, silver-grey high-value metal where something like 85% of
production is used to make ferrovanadium, an alloy of iron and vanadium, which is used in
the production of steel and other alloys to increase strength. One kilo added to a tonne of
steel will effectively double the strength of steel. As a steel additive, as well as increasing
strength, vanadium also increases strength, toughness and heat resistance for use in gears,
axles and crankshafts. Nowadays there seem to be growing additional uses for high purity
vanadium including in aerospace, chemicals, catalysts and in vanadium redox flow batteries
(VRFB).

Over 80% of vanadium is recovered from magnetite and titano-magnetite ores generally as a
co-product with iron rather than from primary production. In addition, it can be recovered
as a secondary product from alumina slag and fly ash. China is the world’s leading producer
of vanadium with the majority coming from co-production. Currently, vanadium is only
recovered as the primary product from three mines worldwide — two in South Africa and
one in Brazil. Other such mines have closed in recent years, which serves to restrict supply.

2019 global vanadium
production by country 2019 production by source

B China M Russia M S Africa B Co-production B Primary
Brazil W USA M Other* M Secondary

Global vanadium production by country and source (2019).
*other includes Austria, Belgium, France, Germany, India, South Korea, Netherlands, New Zealand, Taiwan and Vietnam

Source: Bushveld Minerals.

Demand for vanadium in the steel market has been forecast to grow by around 2.5% CAGR
until 2027. However, demand for this metal looks as though it could rise substantially due
to the advancement of VRFB technology. In a nutshell, VRFBs store energy in liquid
vanadium electrolyte (which makes up to 80% of the VRFB) which never degrades. This
looks like being the ultimate green energy storage system as the hardware can be recycled
whilst the vanadium can be used repeatedly.

VRFBs are fast being heralded as the most sustainable and advanced technology available
for large scale energy storage for electricity generated by solar and wind. These redox flow
batteries can discharge and be recharged 20,000 times with little loss performance. In fact,
VRFBs do seem to offer the potential to give rise to a true revolution in power grids and
brand-new applications based on sustainable energy storage. The real key to the full-scale
commercialisation of this green energy storage technology looks as though it really hinges
on having a sustainable supply of vanadium.



AALIGN

RESEARCH www.alignresearch.co.uk

For these sorts of reasons, the World Bank in a 2019 report on battery metals reckoned
that vanadium would be one of the top five minerals to see a significant increase in
demand by 2050 on the back of a forecasted 500% increase in demand for battery metals.
This is all in order to meet the mushrooming demand for clean energy technologies.

Titanium

Titanium is a lustrous metal with a silver colour, low density and high strength, which is
resistant to corrosion in sea water, aqua regia (a mixture of nitric acid and hydrochloric acid
that can dissolve gold and platinum) and chlorine. The metal is in demand for its
combination of corrosion resistance and high strength-to-density ratio.

The metal can be alloyed with iron, aluminium, molybdenum and manganese to produce
strong light-weight alloys for many uses including aerospace, defence, industrial processes,
automotive, agriculture, dental implants, smart phones and other applications. There is also
the potential for incorporation in modified lithium-ion batteries that use lithium-titanate
nanocrystals rather than carbon on the surface of their anode.

Titanium naturally occurs in ilmenite (92-98%) and rutile (35-60%) and titanomagnetite (2-
20%) minerals, as well as others, in oxide form. Most of these minerals are processed into
synthetic raw material in the form of TiO, slag due to the presence of iron along with other
valuable elements.

In the ongoing automation of traditional manufacturing and industrial processes using smart
technology (seen as being the Fourth Industrial Revolution), titanium powder is the
dominant metal powder being used in 3D printing (also known as additive manufacturing).
Products printed by sintering titanium powder together with a laser to produce metal parts
(such as medical implants and devices) are seen as being as good as those which are
manufactured by traditional means. 3D printing is now being widely used in the aerospace
industry, automotive industry, and in the medical and pharmaceutical sectors.
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Background

Ironveld plc commenced trading on AIM in August 2012 with an initial market capitalisation
of £19 million following a placing that raised £3 million at 6.75p per share. At that stage, the
group already had interests in Prospecting Rights in the Northern Limb of the Bushveld
Complex north of Mokopane, South Africa. The rights covered a group of seven adjacent
farms which spanned an area of 165km? where Ironveld intended to mine the Ti-magnetite
iron ore as feedstock for its own pig iron plant.

On admission, the company planned to rapidly develop the project with the intention of
commencing production in 2015, subject to receipt of the appropriate Mining Rights and
also securing the necessary funding. At that time, the board made no secret of the fact that
Ironveld would consider other iron ore opportunities in the vicinity of this project, when and
if they became available.

June 2013 saw the publication of a positive Pre-Feasibility Study which assessed the
economic viability of its pig iron and ferro-vanadium project on the Northern Limb of the
Bushveld Complex. The study demonstrated the viability of developing the Ironveld Pig Iron
Project, delivering one million tonnes per annum of pig iron and 9,670t of Ferro Vanadium
(FeV) production from 2019. The post- tax project IRR came out at 28.8% with a NPV(10) of
ZAR10,694 million (USS$1,069 million) with a capital payback of seven years. There was
estimated capex of ZAR9,375 million (US$938 million) for a 25-year life of mine with
operating costs of ZAR2,393/t pig iron and ZAR47/kg FeV.

The Definitive Feasibility Study (DFS) followed on in April 2014 and which assessed the
economic viability of this pig iron and ferro-vanadium project consisting of a 15MW DC
smelter with planned production of 41,966tpa of high purity iron, 415tpa of vanadium (in
slag) and 8,269tpa of titanium (in slag) from late 2015. The DFS confirmed the project's
viability to deliver an exceptionally high-grade iron product (99.5% Fe) called HPI which
commanded a premium to the pig iron price. Project life was seen to be in excess of 100
years and highly scalable. The DFS showed the ability of the project to deliver an annual
turnover of £26.4 million with an EBITDA of £8.1 million per annum (based upon then
current costs and commodity values). Capex was projected to be approximately £36 million,
a proportion of which was modelled to be funded out of early cash flow.

During 2016 and 2017, the company focused on achieving key milestones that would enable
Ironveld to move towards financial closure. This included securing the Mining Licence,
environmental approval and receiving confirmation from Eskom for power supply. At that
time, offtake demand for all three products was reported to be strong with multiple offers
being considered. Such negotiations ran in parallel with financing discussions and investors
waited with bated breath for the board to progress the project through financing and into
the construction stage later in 2017. The story is that potential offtakers would not sign an
offtake agreement unless they were in production and funders would not provide finance
unless there was an offtake agreement. It was case of catch 22 or rather catch nothing.

The planned acquisition of a smelting business was announced in April 2017. This deal
involved taking a 100% interest in Siyanda Smelting, a company which owned a smelting
plant comprising three arc furnaces and two induction furnaces, a convertor and associated
equipment with a smelting capacity of 7.5MW. On top of this, the deal came with a 70%
stake in Power Alt which owned an independent power producing plant which generated
10.6MW of electricity through four natural gas-powered engines.
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Acquiring the smelter and associated power plant were seen as enabling early production of
HPI, vanadium and titanium from the project and providing supply into the company's
offtake agreements. These transactions were heralded as providing the company with a
ready made smelter that was expected to deliver highly attractive economic returns and
early free cash flow whilst providing the platform for organic growth. The smelter and power
generating plant are located in Middelburg, South Africa which is some 300 kilometres from
the project.

Since then, with the transaction uncompleted, the stock market had fallen out of love with
Ironveld. Over recent times there has seemingly been little progress made and with rapidly
dwindling funds the share price has been very much under the weather. In pursuit of
generating value for shareholders, the company announced a strategic review in July 2019.
This process was led by brokers FinnCap which helped review the strategic alternatives for
the company’s mining assets given the potential size of the resource that was starting to be
outlined. This move was followed by some board room changes which in December 2019
saw Martin Eales appointed as CEO.

In March 2020, Ironveld announced a strategic partnership with Inclusive Investment Group
(IIG) which could have led to some £2.7 million being invested in the company with IIG
taking a 36% stake. This move was planned to see IIG use its extensive proven African
connections to secure the larger scale funding to develop the company’s flagship project.
But this proved to be a bit of a false dawn as by late-November 2020, it became clear that
this arrangement was not going to deliver the required outcome. So, the board sensibly
moved to assure the company’s future with a £1.15 million funding at 0.3p which provided
the working capital for 2021.

Align Research Ltd, 7 Moorhead Lane, Shipley, BD18 4JH T. 0203 609 0910
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Operations

Ironveld has a 100% interest in a Bushveld Magnetite deposit which will produce HPI,
vanadium and titanium products, located on the Northern Limb of the Bushveld Complex in
Limpopo Province in South Africa.
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Location of Ironveld’s project and the 7.5MW smelter. Source: Company

The Bushveld Complex is a metallogenic province which covers an area of 66,000km? in the
north of South Africa. The Bushveld is the largest igneous intrusion within the earth’s crust
and is regarded as the most valuable mineral province on the planet. Over 2.1 billion years
the structure has been tilted and eroded which has served to form outcrops around the
edge of a great geological basin called the Transvaal Basin. The Bushveld is divided into four
different limbs: the northern, southern, eastern and western limbs and has been found to
hosts many mineral deposits including platinum group metals, vanadium, chrome, palladium
and rhodium. Many have been developed to become company making mines.

JORC Resource
Ironveld’s undeveloped and unique project covers a shallow mineralised zone which has a

JORC-compliant resource of 56.4 million tonnes (Mt) grading at 68.6% Fe,0s, 14.7% TiO, and
1.12% V,0s was delineated in 2013 for the project.

Drilling on the project area to delineate a JORC resource. Source: Company
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MML Mineral Resources' for the Ironveld Project, <120m at 20% Fe cut-off as at 04 July 2013.

Farm Cut- Mt Density Fe Fe203 Fe TiO2 V205 SiO2 P20s S
Name off g/cm? % metal % % % % %
Fe% % Mt
Measured Mineral Resources
Altona 20 2.18 4.55 51.7 73.9 1.13 16.3 1.15 2.9 0.01 0.08
Total 20 2.18 4.55 51.7 73.9 1.13 16.3 1.15 2.9 0.01 0.08
Measured

Indicated Mineral Resources
Nonnenwerth 20 22.64 4.20 45.2 64.7 10.24 13.8 1.06 8.5 0.01 0.16

La Pucella 20 5.61 4.50 50.3 72.0 2.83 15.5 1.16 4.4 0.01 0.08
Altona 20 7.48 4.54 51.4 73.6 3.85 15.9 1.15 3.2 0.01 0.08
HACRA Farms 20 12.12 4.31 48.1 68.8 5.83 14.5 1.14 6.0 0.01 0.05
Total 20 47.85 4.31 47.5 68.0 22.74 14.5 1.11 6.6 0.01 0.11
Indicated

Inferred Mineral Resources
HACRA Farms 20 6.31 4.45 50.1 71.7 3.16 15.4 1.21 4.2 0.01 0.03
Total 20 6.31 4.45 50.1 71.7 3.16 15.4 1.21 4.2 0.01 0.03
Inferred

Measured, Indicated and Inferred Mineral Resources
Project Total | 20 [56.35| 434 | 480 | 686 | 27.03 | 147 | 112 | 61 | 0.01 | 0.10
" geological loss factors of 5% for Altona and La Pucella 8.5% for Nonnenwerth and 2% for HACRA applied

MML Mineral Resources at Ironveld’s HPI, vanadium and titanium project as at 4™ July 2013.
Source: Company
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Definitive Feasibility Study

The 2013 JORC resource formed the basis of a Definitive Feasibility Study (DFS) which was
published in April 2014 and confirmed the project’s potential to deliver an exceptionally
high-grade iron product at 99.5% Fe (HPI) which has a premium price in the market. The
56.4Mt ore grading at 1.12% V,0s represented almost double the grade of other vanadium
resources that were currently being mined and processed within the Bushveld Complex.

The DFS assessed the economic viability of the company’s pig iron and ferro-vanadium
project which will consist of a 15MW DC smelter with planned production of 41,966t of HPI,
415t of vanadium in slag and 8,269t of titanium in slag per annum from late 2015. The
project life was deemed to be in excess of 100 years and highly scalable. The capital costs
came out at US$56 million (based on a Rand-Dollar rate of 15) and the study showed that
the project would become cash flow positive from full production. By-product credits were
seen to significantly reduce the already low cash costs.

The project at that stage was seen as mining ore from the main magnetite layer which could
be fed directly to the proposed smelter without the need for beneficiation. 20MW of power
was planned to be available on site by year-end 2014 from an Eskom substation adjacent to
the project area. The DFS demonstrated that the project could deliver annual turnover of
£26.4 million and EBITDA of £8.1 million based upon the then current costs and metal
prices.

Three-stage development programme
Over the intervening years Ironveld’s project has been reimagined as an enhanced three-

phase development project where Phase 1 would allow the operation to commence with
relatively modest capex that might be successfully funded by a company of Ironveld’s size.

Middelburg 7.5MW smelter. Source: Company

Phase 1 is a near-term opportunity which is provided by the possible acquisition of an
existing 7.5MW smelter, where details of a potential acquisition deal were agreed 3 or 4
years ago. The board has a number of alternatives to getting into production, one of which is
to construct a 5MW plant on site. Obviously going this route would take longer to get into
production with all the usual Eskom risks concerning a power supply and throughput will be
lower than 7.5MW plant; however there would be negligible transport costs.



AALIGN

RESEARCH www.alignresearch.co.uk

Ironveld’s existing smelter deal is the opportunity to acquire Siyanda Smelting and Refining
(Pty) Ltd and Power Alt (Pty) Ltd in Middelburg, South Africa, which has a production ready
smelting plant with 7.5MW furnace. In all, the acquisition, refurbishment, mining start-up
and working capital cost has been estimated to come in under ZAR300 million (US$20
million). It is worth pointing out this stage, that building its own 5SMW smelter on site comes
with roughly the same capex at less than ZAR 300 million (US$20 million).

Importantly, this smelter comes with an independent power producing plant generating
10.6MW of electricity through four natural gas-powered engines. This means that there are
no concerns about blackouts. If acquired, the board confidently believe that production
could be fast tracked to begin within 6-9 months following acquisition and that the project
could provide the prospect of robust economic returns and early free cash flow.

pl=
i

Independent power producing plant associated with the Middelburg 7.5MW smelter.
Source: Company

With the Middelburg smelter being located 300km from Ironveld’s project, the plan is to
truck the ore this distance along a national highway. Truth is that the proposed production is
not really that great a volume to transport by road. The acquisition of this plant will provide
substantial benefits. Such a move would let mining begin quite swiftly and the delivery of
production to offtakers, thereby generating early cash flow. This is all due to the short
commissioning period such an existing smelter would provide, because importantly the
mining licences and all the required environmental permits are already in place.
Additionally, it would remove the risks involved in building the company’s own smelter as
well as providing proof of concept ahead of committing to building their own larger plant.

Align Research Ltd, 7 Moorhead Lane, Shipley, BD18 4JH T. 0203 609 0910
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Phase 1 Production Plan

Once the required US$20 million finance is in place to start the mine, as well as buy and
refurbish the smelter, production can begin. A smaller contract mining fleet is planned to
mine quite a low target of 44,000tpa with projected annual production of 21,000t of HPI
powder, 190t of vanadium slag grading 28% V,0s and 3,818 tons of titanium slag grading
65% TiO,. With production at this level and based on current metal prices, the annual
revenue should be around USS$S28 million. Discussions are currently reported to be underway
with potential funding partners.

Already there is a five-year offtake agreement for the vanadium slag with a globally
recognised trading company. Previously there were marketing agreements for the HPI
powder and titanium slag, with a five-year contract signed with Oreport, an established
South African marketing company with expertise in commodities, steel and stainless steel.

Smelter refurbishment and commissioning is to be managed by highly reputable company
Tenova Pyromet, which is a leader in the design and supply of AC & DC furnaces for the
production of ferroalloys, PGMs, base metals, slag cleaning and alloy refining.

Phases 2 & 3

Phase 2 looks pretty well akin to the DFS of 2014 and is now seen as the medium-term
opportunity. Here, the initial project would be scaled up with the construction of a 15MW
smelter located next to the mining area. This would replace the Middelburg Smelter and
allow for a doubling of production. Phase 3 is the long-term objective which involves adding
four 75MW smelters which are really necessary to process the large resource at the project
over a meaningful time period.
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Smelting process

Ironveld will be employing a special three-stage smelting process to extract HPI, vanadium
slag and titanium slag from magnetite ore. In the first stage, the run of mine ore is crushed
to size and fed directly into the DC furnace along with coke and fluxes before being heated
to 1,600°C. This serves to turn the iron and vanadium into metal in a vanadium-bearing iron
melt that is greater than 65% TiO, which is the rich titanium slag product.
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The smelting process. Source: Company

The second stage sees the vanadium-bearing iron being converted by blowing oxygen whilst
carefully controlling the temperature to ensure that vanadium is oxidised into slag (26%
V,0s slag product). This is followed by the removal of carbon in the second part of the
converting process, which results in a 99.7% HPI melt product. The third stage involves HPI
melt being fed into a water atomizer to produce metal powder.

Although, Ironveld has a five-year offtake agreement for vanadium slag, in the fullness of
time, the further processing of this slag (20-30% vanadium) might be considered. Vanadium
slag is traditionally put through a salt roast process or roast-leaching process which is a
classic secondary production process.

This process begins with titaniferous magnetite ore being finely crushed and milled down to
micron size which is followed by sodium salt being added to form water-soluble sodium
vanadate which then roasted in a kiln. The resultant material is then leached using water
creating a pregnant solution which is precipitated by adding ammonium chloride to form
ammonium metavanadate (AMV).
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The AMV is a saleable product and there is a market for it. But normally vanadium producers
like Glencore’s Rhovan operations and Bushveld Vanadium (AIM:BMN) complete a couple

more basic chemistry stages which involve more calcination where the AMV is heated up to
create high purity vanadium pentaoxide (V,0s) flakes.
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Strategy for growth

Time looks as though it has stood still at Ironveld for the last three or four years. So, it’s little
surprise that the stock market fell out of love with the company and the share price dropped
to uncharted depths. The end result is that the company has raised £1.15 million at a shell
company type valuation of £2 million despite there being tremendous potential. All the signs
are that the company is now making a brand-new start. The November 2020 financing
basically cleared the decks of accruals and has given the board the proper breathing space
of probably around twelve months to do a deal to finance the Phase 1 project into
production. This time around there looks like a real desire to do a deal. Truth is there
probably will not be any more chances.

Ironveld has a hugely exciting asset. The company sits on a unique project located on the
Northern Limb of South Africa’s awfully rich geological marvel, the Bushveld Complex. This
project has a JORC-compliant resource of 56.3Mt grading at 68.6% Fe,0s;, 14.7% TiO, and
1.12% V,0s. When in operation, this should attract a lot of attention as it would be the first
project in South Africa that is capable of producing HPI, vanadium and titanium. On top of
that, Ironveld has a truly tremendous competitive advantage when it comes down to HPI
production. Not only does the project have established infrastructure, but also globally
recognised offtake partners for all three products for the first five years of the mine’s life
already in place. The way things stand at the moment, Ironveld’s project has huge potential
that is ready to be unlocked by a near -term financing.

The board let the IIG deal lapse. Freeing themselves from IIG’s clutches has certainly put the
company back in play and interested parties have already begun knocking on the door. The
likely structure of any such financing of a new deal could be another strategic partnership
taking a stake and securing finance (but once bitten twice shy), traditional project finance or
a direct investment equity at asset level into the project

The main hurdle to most investors understanding Ironveld is that this is not gold or copper
where there is a commodity price posted on a screen. Here, the project will not be supplying
a standard product with obvious transparency but where prices are instead agreed on a
long-term contract basis. HPI powder might be sold at USS$1,700/t but it is a specialist
market dominated by five majors. At the same time the project has an offtake agreement for
vanadium with one of the big reputable names (so if a vanadium player showed an interest,
they would need to have a discussion with them). The ore grading at 68.6% Fe,0;, 14.7%
TiO; and 1.12% V,0s, is all mined together with everything going through the mill at the
same time, with vanadium and titanium providing valuable by-product credits.

The major producers of HPI could be counted on the fingers of one hand - GKN, Rio Tinto,
Kobelco and JFE Steel Corp. Apart from Rio Tinto Metal Powders (formerly QMP), these big
manufacturers do not have captive mines so do not mine the ore. Instead, these HPI
producers buy in scrap stainless steel and stainless steel. Such offcuts of stainless steel
typically account for up to 70% of their production costs. Ironveld has a real competitive
advantage here as it is cheaper to mine rather than grinding up stainless steel. In addition,
the company’s HPI does not have the impurities seen in stainless steel as it has not been
processed. Having its own captive mine represents a big competitive advantage which
should firmly place Ironveld in the lowest quartile of the HPI cost curve. Better than that,
quite possibly, when by-product credits have been taken into account then the company
may be the world’s lowest cost HPI producer.
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Vanadium is seen to be the metal that will soon be powering neighbourhoods in the west
as vanadium redox flow batteries have been seized on as being the most sustainable and
advanced technology available for large scale energy storage. It could be the prime choice
for the big batteries used to store electricity that has been generated by solar and wind
farms, a rapidly growing and large global market. Certainly, investors have got fairly excited
about Bushveld Minerals, the integrated primary vanadium producer and energy storage
company which now has an Enterprise Value of £200 million. Ironveld’s 56.3Mt at 1.12%
V,0s compares favourably with BMN’s attributable Mineral Resource of 138.1Mt at 0.78%
V.05 from its Vameto Mine which is not currently making any money. However, to turn
Ironveld into a pure vanadium play would need 2-3 years’ work on the necessary
environmental approvals plus 20MW of power generation on site. Ironveld has not taken the
route of majoring on vanadium because traditional vanadium project economics do not
work, although a vanadium investor/joint venture partner might want to prove them wrong.

In Phase 1 of mining at a rate of 44,000tpa, it would take 25 years to mine just 1Mt of
Ironveld’s 56Mt JORC-compliant resource in the Bushveld, leaving 98% of the resource
untouched. So, the resource is crying out for a far larger project that could really begin to
do justice to the tremendous potential and that is where Phase 2 and Phase 3 come in.
Given the delays, it is important that the company just gets started. To begin developing the
mine and buying the Middleburg smelter or the alterantive of Ironveld building its own 5MW
on site will require a similar sort of capex of R300 million (US$20 million or £15 million). The
original deal for buying the Middelburg smelter was R188 million (US$12 million or £9
million) but it remains to be seen if the del can still be concluded. The acquisition of the
smelter would provide an enviable opportunity to not only de-risk the project but also offer
the potential for production in 6-9 months, together with the prospect of the project being
cash generative within the first year of production.

South Africa is notorious for power shedding (blackouts) so it is an important advantage that
the smelter has a gas-powered generation arm attached. In this way the power is provided
independently of the country’s state power company state Eskom. In addition, there is
excess power which could be sold to other users which opens up the opportunity of
partnering up with a group which needs the power. So, Phase 1 is a £15 million deal and
beyond that the sky is the limit. Phase 2 has the 15MW smelter onsite (with no transport of
the ore required) which is based on power that Eskom says it can provide. Phase 3’s power
requirements could not possibly be met by Eskom at the current time.

Although the purchase of the Middelburg smelter or constructing a smelter on site is still the
prime strategy, there is a growing opportunity for even earlier cash flow at this project.
Magnetite ore could be simply dug up, crushed and without any further processing and sold
for use in dense media separation (DMS). In this process the magnetite, slurried in water,
creates a heavy medium in which fine coal is cleaned of its mineral impurities. Such a DMS
scheme could be in production within three months of entering a joint venture. The level of
production is customer dependent but maybe 15,000-20,000tpa could be expected with the
first one but could be expanded. Either this would be all contract mining, or the capital costs
would borne by the other party. At a selling price around the $100/t mark, it could
generate some handy cash flow which would give the company more breathing space and
the time to do a better financing deal. It does look as though it is all starting to come
together at Ironveld.
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Financials & current trading

Ironveld’s results over the years mainly show expenditure on progressing its HPI, vanadium

and titanium project in the Bushveld Complex along with other administrative expenses.

12 months ending 30 2016 2017 2018 2019 2020
June

£'000s

Revenue - - - - -
Pre-tax profit (loss) (585) (737) (536) (625) (1,019)
Net profit/(loss) (585) (737) (536) (625) (1,019)

Ironveld’s five-year trading history. Source: Company accounts
2020 results

Financial results for the twelve months ended 30" June 2020 covered the period when a
Strategic Review launched (July 2019) which resulted in option agreement and strategic
partnership for up to US$3.2 million, although following thened of the period, it was agreed
that the option agreement would lapse.

In the 12-month period, administration expenses were £0.695 million, which resulted in an
operating loss of £0.695 million. There was a total of £0.326 million of other losses which
resulted from the impairment of other investments. After little in the way of investment
revenues and financing costs, the company reported a loss before and after tax of £1.019
million. The loss per share attributable to the owners of the company was 0.16p.

Recent developments

In March 2020, Ironveld announced a strategic partnership with [IG which could have led to
some £2.7 million being invested in the company with IIG taking a 36% stake. This move was
planned to see IIG use its extensive proven African connections to secure the larger scale
funding to develop the company’s flagship project.

However, despite the timetable for [IG’s assistance being extended, the deal did not
eventually provide the expected outcome. In late November 2020, the company announced
the raising of a total of £1.15 million at 0.3p per share, plus the capitalisation and repayment
of outstanding debt. Together with the available cash resources, the board was able to point
out that the company would have sufficient cash resources to fund operations into the first
half of 2022.
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Risks

Geological risks

There are a series of risk factors concerning the amount of understanding of the geology of
the project areas, the mineralisation being targeted and the distribution and grade of HPI,
vanadium and titanium.

Political risk

There are political risks involved in companies operating in South Africa.

Metal price risks

HPI, vanadium and titanium are relatively small metal markets and as such maybe
susceptible to rapid changes in the balance between supply and demand resulting in volatile
price movements.

Exchange rate risks

The company’s accounts are in pounds, with HPI, vanadium and titanium being priced in US
dollars and local costs in South African rand. Fluctuations in the value of the pound against
US dollar, South African rand may have an effect on the valuation that Ironveld is awarded
by the UK stock market.

Future funds

The market for raising funds for small cap resources companies has not been easy over
recent years and has worsened by the spread of the COVID-19 pandemic. Some recent fund
raisings in the resources sector have seen share prices being undermined by incoming
investors demanding substantial discounts to provide the necessary capital.

Corporate social responsibility is an integral part of Ironveld’s business. Source: Company
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Board

Martin Eales — Chief Executive Officer

Martin previously held the position of CEO at London listed Rainbow Rare Earths Limited
from 2014 to 2019, where he oversaw the development of the company into the only rare
earths producer in Africa. Prior to that, Martin enjoyed a 15-year career in the City of
London rising to the role of Managing Director at RBC Capital Markets with a strong track
record advising natural resource companies on fundraisings and other corporate
transactions. He is also a qualified Chartered Accountant.

Dr Peter Cox — Technical Director

Peter started his career in the mining industry 30 years ago as a learner surveyor. After
studying mining engineering as a JCl bursar, he worked for that company in various positions
at gold and platinum mines, ending as a senior section manager. In 1987, Peter joined a
privately owned mining and exploration company, Severin Southern Sphere Mining, as
consulting engineer and general manager. Since mid-1991 he has been the managing
director of Goldline Global Consulting (Pty) Ltd, an engineering consulting company which
serves the mining industry worldwide. Peter holds a Mine Surveyor's and a Mine Manager's
Certificate of Competency. He has a number of achievements to his name, including being
the youngest certificated surveyor in South African mining history and designing the
country's narrow reef opencast mining method.

Giles Clarke — Non-Executive Director

Giles is Chairman of Westleigh Investments Holdings Limited and Kazera Global plc, as well
as Chairman of several private organisations. He founded Majestic Wine in 1981 and built it
into a national chain of wine warehouses. Giles also co-founded Pet City in 1990, which he
expanded nationwide before it