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2020 Production & Operations Update
Issue of Bonds

Ferro-Alloy Resources Limited (LSE: FAR) the vanadium mining and processing company
with operations based in Southern Kazakhstan, is pleased to announce a production and
operations update for the year ended 31 December 2020 at its existing vanadium
concentrate processing operation (the “Existing Operation”).

Highlights:

e 56% increase in vanadium pentoxide production in 2020 to 237 tonnes
e Production of calcium molybdate commenced in October 2020 providing an
additional revenue stream
¢ Installed and commissioned equipment during 2020 to increase plant capacity to
around 80 tonnes of vanadium pentoxide per month, six times more than 2019
including:
o pyrometallurgical section completed
o three new press filters installed
o oven for conversion of AMV" to vanadium pentoxide
o Increases in capacity of leaching stages
o roaster for pre-roasting of concentrates installed
e Connection to high voltage line progressing, completion scheduled for May 2021,
currently nearly 80% complete
o Developed and patented highly efficient process for production of electrolyte from
ammonium metavanadate - process tested and samples created
e Feasibility study to western bankable standards progressing

Nick Bridgen, CEO, said: “During 2020 Ferro-Alloy continued to make significant progress,
despite the ongoing Covid-19 pandemic restricting the movement of people and equipment
to the site and other knock-on effects on our suppliers of raw-materials and equipment.
Nevertheless, we saw a significant increase in production of vanadium pentoxide in the year
and an even greater increase in capacity. Future production should improve strongly with



the lessening of Covid-19 restrictions and the connection to the reliable high voltage power
line.

“Our technical team made great progress during the year. The speed at which we developed
the technology to produce calcium molybdate was particularly encouraging. This addition to
the Existing Operation will prove an important revenue stream and at little extra cost. In
addition, the development of a technology to produce electrolyte for vanadium flow batteries
directly from ammonium metavanadate was impressive and will allow the Company to take
part in the ever-growing renewables market.

“The Existing Operations are a stepping stone to the much larger vanadium project. With
continuing progress on the upgrade of the feasibility study, it is important to remind investors
of the huge size and unique ore of the Balasausqandiq Vanadium Project which we believe
has the potential to become the world's largest and lowest cost vanadium mine.”

Vanadium pentoxide production

During the year ended 31 December 2020, production of vanadium pentoxide (V205)
amounted to 237 tonnes, some 56% above 2019. Whilst this is a very solid increase, without
the disruptions experienced due to the Covid-19 pandemic and previously reported
interruptions to power supply, production would have been significantly higher.

Production of Production of
Vanadium Pentoxide Molybdic Oxide
Quarter (2020) Growth vs last Y
(tonnes of vanadium year (tonnes of molybdic
pentoxide contained in oxide contained in
AMV*) calcium molybdate)
Q1 49.1 +53% -
Q2 48.9 +25% -
Q3 89.8 +135% -
Q4 495 +15% 12.0
2020 total 237.3 56% 12.0

* AMV: ammonium metavanadate

The focus of the Existing Operation during 2020 was the commissioning and expansion of
the new pyrometallurgical process line which is designed to treat a different type of
concentrate from that which was previously treated.




In February, the second roasting oven was installed and the pyrometallurgical line
completed. Over the course of H1 2020 this new process became the most important
contributor to production, bringing the total capacity of the combined plant to some 80 tonnes
per month depending on the grades of concentrates treated, six times more than 2019
production. Actual production has lagged significantly behind this level as a result of both
Covid-19 restrictions, which have affected both the Company and its suppliers, and
continuing power supply issues. It is expected that the connection to the adjacent high-
voltage power-line will take place during May 2021, further details of which are set out
below.

The impact of Covid-19 has been seen particularly in the more technically difficult
hydrometallurgical production process which has been temporarily halted several times,
primarily as a result of the inability to bring specialist staff to site. This has resulted in some
five months of lost production from this part of the operation. The Company has prioritised
the pyrometallurgical operations, not only because it is technically simpler, but also because
the prices paid for the raw materials flex with the vanadium price so margins are less
affected by low prices than for the hydrometallurgical line where the price is fixed.

The Covid-19 travel bans have also made installation, commissioning and fault rectification
much more difficult. The Company has, using substantially its own workforce, completed
commissioning work on two of the three new press filters which would normally have
required site visits from the suppliers, and completed the installation of the oven to convert
ammonium metavanadate to vanadium pentoxide. The oven is currently in part-time
operation for the production of calcium molybdate and will be used for its intended purpose
once the gas scrubbing equipment is installed. The third new press filter, which was never
properly commissioned since installation at the beginning of the lock-down, is only now
being brought into operation by our own team using remote instructions from the supplier’s
specialist programmers.

Production in the fourth quarter was disappointing, with little contribution from the
hydrometallurgical line and restricted deliveries from the Company’s main high-grade
concentrate supplier, attributed to the effects of the Covid-19 restrictions on their operation.

Production outlook

Although the progression to higher production slowed towards the end of 2020, the
equipment is now in place to achieve significantly higher production, assisted by the near-
term connection to the high-voltage power-line and as the global vaccination programme
starts to lessen the restrictions caused by the Covid-19 pandemic.



As disclosed above, supplies of raw materials continued to be restricted below contracted
levels and this continued into January and February 2021, attributed to Covid-19 related
restrictions. In the near term, this now shows signs of returning to more normal levels and
future production should improve.

Looking further ahead, the Company is planning to procure an electric arc furnace which can
double production capacity again. This furnace has been designed, contracts agreed and
will take some six months to build once the order is placed. This furnace will be used to
produce ferro-vanadium directly from raw-material concentrates without first producing
vanadium pentoxide, and it will also be able to produce by-product ferro-nickel, utilising the
nickel content of our raw-materials which is currently sold at very low prices as a low-grade
concentrate.

Other developments

1. Calcium molybdate production

Commercial production of calcium molybdate started in October 2020, with 20 tonnes of
calcium molybdate (CaMo0Oa4), containing 12 tonnes of molybdic oxide (MoO3) produced by
the end of the year. Calcium molybdate production, although small scale, is highly profitable
because it provides additional recovery as a by-product from the same raw-materials and
with relatively low processing costs. The Company now has the option to source
molybdenum-bearing raw-materials with molybdenum as the primary content where it is
more profitable to do so.

2. Electrolyte for batteries

In September we reported that the Company’s specialists had developed a new process for
the production of electrolyte for vanadium flow batteries directly from ammonium
metavanadate, a more economical process. Further developments of this work have shown
that additional cost reductions can be achieved compared with the normal production
processes, meaning that electrolyte can be produced at a very small cost-premium over
standard grade vanadium pentoxide. Since the Company expects to become the world’s
lowest cost producer of vanadium, these processes should enable the Company to profitably
supply electrolyte at prices which other producers will find impossible to achieve.

The Company has produced samples of electrolyte and is now looking for partners in the
flow battery industry to work with in developing this potentially huge market. Ferro-Alloy
expects to become a dominant supplier in this industry as the market for such batteries is
expected to grow rapidly with the increasing use of renewables.

3. Connection to high-voltage powerline



As previously reported, the Company’s operations have up to now been severely impacted
by the unreliability of the existing power supply with power delivered over a long distance on
a low voltage line with wooden poles. It is subject to frequent unplanned outages, voltage
and phase instability, and is expensive. The instability damages our equipment and causes
long interruptions as restart procedures can take far longer than the power interruption.

The Company has been constructing a link to draw power from an adjacent high voltage
(110kV) line, including the connection, transformers, some three km of line and necessary
communications and switching. This US$2.5m project is already largely complete with all
the necessary equipment having been procured and some 55% of the construction works
finished.
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Figure 1: Work on the construction of the high voltage power line
Construction is expected to be completed in April 2021. In January 2021 work commenced

on the low voltage line to reticulate the new supply to the process plant, which is expected to
be completed in May 2021.

The new power supply will also be used for Phase 1 of the large Balasausgandig vanadium
project, although some augmentation of transformer capacity will be required.

Balasausgandiq project update - feasibility study into Phase 1



Development of the large Balasausgandig vanadium deposit is on-going in parallel with the
Company's Existing Operations.

The main components of the upgrade to the feasibility study have already been completed
as part of the locally required Kazakhstan study. Although the remaining parts of the study
have been significantly delayed by Covid-19 restrictions, including a prohibition on overseas
specialists visiting site and an inability to export samples, the process plant design work has
continued remotely by Coffey International, a Tetra Tech group company, whose work was
initiated, including a site visit, before the lock-downs.

The innovative process developed and refined in our commercial demonstration plant in
Kazakhstan has been adapted to produce a high purity V20s product from the black shale
mined at Balasausgandiq. Flow sheet development, the associated mass and energy
balance and the process design criteria, are complete. In parallel Coffey have specified
confirmatory metallurgical test work that will be completed at an accredited international
laboratory. The sample material has been collected and is ready to ship.

Coffey’s engineering team has specified the major mechanical equipment, designed the
process areas and completed a 3D CAD model of the general arrangement of the plant. The
model includes the buildings that will house the process equipment. Budget price enquiry, in
support of the capital cost estimate, is underway and is approximately 50% complete.

Further work not related to the process plant is to be carried out under the supervision of
SRK including some drilling for geotechnical and hydrogeological purposes which will be
carried out after the end of winter.

Covid-19

The Covid-19 pandemic had a negative impact on the Company’s operations in 2020. While
cases started to decline towards the end of Q3 2020, the country experienced a second
wave during Q4 2020, albeit at lower levels than in Europe. Kazakhstan has maintained
restrictions on visitors from overseas and implemented lock-downs on a selective basis.

Kazakhstan started vaccinations on 1 February 2021 using the Russian Sputnik-V vaccine.
During 2021 the plan is to vaccinate some 6 million people in Kazakhstan starting with front
line medical professionals followed by education providers and then higher risk individuals.

Vanadium prices and Outlook

At the start of 2020 the price of vanadium pentoxide in Europe was a little over US$5/Ib,
having fallen from around US$16/Ib at the start of 2019 and a high of US$29/Ib in late 2018.
The fall from the exceptionally high levels of 2018 had been expected but overshot and
remained below historic average prices throughout 2020, most likely as a result of reduced



world-wide construction during the Covid-19 pandemic. The price has been rising since the
start of 2021 and is now at over US$8.00/Ib, a little above the level, $7.50/Ib, that the
Company is forecasting as the long term average.

The Directors expect demand in the longer-term to be strong for a number of reasons:

o Post Covid-19 stimulus infrastructure development expected around the world,
especially with the stimulus programme in the USA, causing a significant rise in
consumption of vanadium-containing structural steel,

¢ Increasing use of vanadium for micro-alloying of steel, enabling smaller sections to
be used to obtain the same strength and thereby reducing the CO, emissions caused
by construction;

e Growing penetration of Vanadium redox flow batteries for long-term grid energy
storage; and

Whilst this demand can be met from vanadium projects currently under evaluation, the cash
cost of production of this new capacity and the associated capital costs implies the need for
a significantly higher vanadium price than today’s, giving an expectation that the price will
need to rise before such projects become financeable. By contrast, the Company’s
Balasausgandiq deposit is expected to be able to produce vanadium pentoxide at a cost of
less than half that of other primary producers.

Finance

During 2020 the Company raised equity finance of US$1.7m (US$1.6m after expenses) and
issued bonds to the value of US$0.9m. Since the start of 2021 the Company has raised
US$475,829 from further issues of 242 bonds, with 58 issued in February and a further 184
issued on 12 March 2021. All the bonds have been issued on the Astana Stock Exchange
("AIX") with a nominal value of US$2,000 each, have a coupon of 5.8% payable twice-yearly,
are unsecured and are repayable on 17 March 2023. Each issue is made at a premium or
discount as negotiated at the time of issue.

During 2020 the group’s main operating company in Kazakhstan was audited by the tax
authorities preparatory to receiving reimbursement of excess VAT for the period from 2015
to 31 March 2020. Following the completion of the audit a repayment of 115,000,000 KZT
(approximately US$276,000) was received. In future, it is expected that VAT will be
reimbursed on a quarterly basis.

For further information, visit www.ferro-alloy.com or contact:

Nick Bridgen, Chief Executive Officer info@ferro-alloy.com



http://www.ferro-alloy.com/
mailto:info@ferro-alloy.com

Shore Capital (Corporate Broker)
Corporate Advisory: Toby Gibbs / Mark Percy / John More Tel: +44 (0)207 408 4090
Corporate Broking: Jerry Keen

VSA Capital Tel: +44 (0)203 005 5000
Andrew Monk / Simon Barton

St Brides Partners Limited (Financial PR & IR Adviser)
Catherine Leftley / Megan Dennison Tel: +44 (0)207 236 1177

Further information about Ferro-Alloy Resources Limited
The Company's operations are all located at the Balasausgandiq Deposit in Kyzylordinskaya
Oblast in the South of Kazakhstan. Currently the Company has two main business activities:
a) the high grade Balasausgandiq Vanadium Project (the "Project"); and
b) an existing vanadium concentrate processing operation (the "Existing Operation")

Balasausgandiq is a very large deposit, situated in Kyzylordinskaya Oblast in Southern
Kazakhstan. The ore contains vanadium as the principal product, together with by-products
of carbon, molybdenum, uranium, rare earth metals, potassium and aluminium.

The type of ore is very different from the magnetite that comprises the ore of most other
producers and the Company’s estimated cost of production is less than half that of other
primary producers. A reserve on the JORC 2012 basis has been estimated for only the first
ore-body which amounts to 23 million tonnes, not including the small amounts of near-
surface oxidised material which is in the Inferred resource category. In the system of
Reserve estimation used in Kazakhstan the Reserves are estimated to be over 70m tonnes
in ore-bodies 1 to 5 but this does not include the full depth of ore-bodies 2-5. Overall, the
expectation is that after exploration of the five known ore-bodies the reserves will total over
100m tonnes.

The production facilities for the Existing Operation were originally created from a 15,000
tonnes per year pilot plant which was then adapted to treat low-grade concentrates and has
been expanded and further adapted to treat a wider variety of raw-materials.

The strategy of the Company is to develop both the Existing Operation and the Project in
parallel. Although they are located on the same site and use some of the same
infrastructure, they are separate operations.



