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Interview with Nicholas Bridgen 

(CEO of Ferro-Alloy Resources Limited) 

 

Who are Ferro-Alloy Resources Limited (“FAR”)? 

FAR is a private company, formed in 2000, which is the 100% owner of TOO Firma Balausa, the holder 
of the rights to develop and exploit the Balasauskandiq vanadium deposit in Southern Kazakhstan 
(Kyzylordinskaya Oblast). 

FAR has 119 shareholders who include around 23% well-known institutions, 46% management, and 
31% individuals or family structures.  Loosely, some 42% of its shareholders or controlling funds are 
British or connected with the UK, around 14% US based and around 24% Kazakhstan. 

What are your plans for listing? 

Our application for listing on KASE, the Kazakhstan stock exchange, has been approved.  This will give 
Kazakhstan investors a chance to invest locally in what will surely become one of Kazakhstan’s greatest 
mining success stories, where Kazakhstan willbecome one of the largest vanadium-producing 
countries of the world. 

Furthermore, being listed on KASE gives shareholders several fiscal advantages, such as elimination of 
Kazakhstan’s income tax on capital gains on the sale of Ferro-Alloy Resources shares and for local 
shareholders, elimination of income tax on dividends paid. 

The Company’s shares might be listed on other venues, e.g. at UK’s London Stock Exchange, depending 
upon the liquidity and market depth observed for its shares listed on KASE. 

We have engaged Computershare to hold our Guernsey electronic register and have already arranged 
for our shares to be eligible for the UK electronic settlement system, CREST.  As we are a Guernsey 
registered company, trading in our shares will be free of stamp duty reserve tax.  

What about corporate governance? 

 FAR has a board of directors with two very experienced mining executives and two internationally 
reputable non-executives, and follows corporate governance procedures commensurate with its value 
and status as a significant mining company with an international shareholder base. 

FAR has KPMG for its auditors, an independent Competent Person’s Report by well-known engineers, 
GBM, and a geological report to Western standards (JORC) by UK geologists CRS.  

What is vanadium? 

Vanadium is a metal.  It is currently used mainly as an additive to steel to give greater tensile strength 
and corrosion resistance.  High strength construction steels typically use between one and three 
kilogrammes of vanadium per tonne of steel to almost doubles its strength. It is notable for occurring 
in four different oxidation states which give rise to its use as a catalyst in making sulfuric acid and a 
major future use in vanadium redox batteries for large-scale energy storage, particularly in 
conjunction with solar and wind energy sources. It is increasingly used in high specification metals for 
aerospace and transport applications.  There are many other minor applications. 

How much vanadium is currently used in the world? 
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The world consumed approximately 80,000 tonnes of vanadium in its various forms in 2016. The 
vanadium industry often quotes statistics in terms of vanadium pentoxide (V2O5) as this is the first 
product from producers which is then converted into other forms for other uses.  Vanadium pentoxide 
contains 56% vanadium, so 80,000 tonnes is equivalent to about 142,000 tonnes of vanadium 
pentoxide. 

Where does vanadium come from? 

Vanadium deposits occur in nature mostly as vanadiferous titanomagnetite, where vanadium occurs 
together with magnetic iron ore.  Magnetite is a form of iron-ore, typically lower grade at about 42% 
iron, whilst standard hematite is usually over 60% iron.  Since making steel from lower grade 
magnetite is more expensive, the vanadium is needed to make the integrated operation economic.  
Sometimes the vanadium is high enough grade to be the main product, in which case the iron 
concentrate is a potential by-product but it is rarely economic to sell because of transport costs.   

This type of vanadiferous titanomagnetite is common in the earth’s crust so there is no shortage of 
claimed vanadium reserves, but the capital and operating costs of extracting the vanadium are high 
as a result of the need to make a concentrate and then to roast it at high temperature, and the 
metallurgical recovery is low as a result of the two-step process.  Only when the vanadium grade is 
very high is it economic to extract it as a primary product.  New projects based on vanadiferous 
titanomagnetite deposits are unlikely to be developed at current vanadium prices and if they are, they 
will tend to be at the high end of the cost curve.  Evraz’s Highveld integrated steel and vanadium 
operation in South Africa has been closed and several Chinese steel plants have been converted to 
use hematite from which no by-product vanadium is recovered.   Only Largo’s Maracas project has 
been brought into production in the last few years. 

Approximately 71% of world supply comes as co-product from steel-making and 17% from primary 
(mainly vanadiferous titanomagnetite) supply.  The remainder is recycled material and some recovery 
from residues from burning oil. 

How is vanadium priced? 

Confusingly, the price of vanadium pentoxide (“pentoxide”) is usually quoted in US$/lb of vanadium 
pentoxide whilst the price of ferro-vanadium (accounting for the majority of vanadium production) is 
quoted in $/kg of contained vanadium metal (the iron content is ignored). Although there are short 
term variations, the prices of the two are usually in lock-step, reflecting the costs of conversion from 
vanadium pentoxide to ferro-vanadium.  

There are no publicly quoted market prices.  The standard reference prices to which many contracts 
are referenced is Metal Bulletin, which issues its price indication weekly, and Ryan’s Notes which is 
the US equivalent.  

What is vanadium used for? 

Over 90% currently is used as an allow of steel to make it stronger and more heat resistant.  Different 
steels have different contents but typically, between one and three kilogrammes of  vanadium is 
added to each tonne of steel to make standard grades of construction steel. 

Some 4% goes into titanium metals, 3% to the chemical industry (mainly for making catalysts) and just 
2%, but growing, into energy storage batteries. 

What is happening to the vanadium market? 

The current (26 May 2017) mid price of pentoxide is $5.95 per lb which although almost a 150% 
increase from early 2016, is still a little lower than its average over the last ten years (inflated).  This is 
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the price for standard grade, suitable for conversion to ferro-vanadium; high purity vanadium 
pentoxide sells for a premium but this market is quite small. 

Market analysts are forecasting a significant increase in both the demand for vanadium and its price.  
Demand is rising for three main reasons. 

 Vanadium demand goes up with steel demand.  In recent years, although not in 2016, steel 
use has generally grown by over 1% per year greater than the growth of world GDP, producing 
average growth in steel of over 4% per year. 

 The proportion of vanadium in steel is rising.  Countries that do not currently require use of 
vanadium-containing steel for construction purposes are starting to do so.  China, for example, 
has implemented the change. India, the CIS and many other countries are expected to follow 
as vanadium-containing steel is cheaper for the same strength, is more corrosion resistant and 
is safer in fires than steels that rely on heat-treatment for their strength. The average increase 
in the intensity of use of vanadium in steel adds another 4% growth per year. 

 Until recently, the average combined annual growth in vanadium use from the growth in steel 
and the increase in intensity of use has been over 8%, equivalent to 15,000 tonnes of new 
capacity per year from the current level. For comparison, our Phase 1 production will be 5,600 
tonnes per annum and combined Phases 1 and 2 will total 22,400 tonnes pa.  2015 and 2016 
demand was affected by the downturn in Chinese construction and by Chinese constructors 
use of cheaper heat-treated steels to meet the Grade 3 requirement.  This substitution has 
now been prohibited, leading to an expectation of a resumption of Chinese growth 

 A very significant new demand is materializing for use in energy storage.  The Vanadium Redox 
Flow Battery (VRB or VFB) is forecast to take a significant share of the energy storage market 
which is expanding exponentially to cope with the need to smooth the flows from renewable 
sources.  The advantage of VFB’s over lithium-ion batteries is that they can be fully discharged 
repeatedly without degradation, so they are ideal for storing renewable energy to be 
discharged for many hours at night or when the wind doesn’t blow.  

The combination of the above means that current demand is likely to increase significantly by 
2020.  FAR’s output of 20,400 should be easily absorbed by the market growth which could well 
justify a greater expansion. 

What is your expectation for the future price of vanadium? 

Because supply is inelastic in the short term, and demand is currently linked mostly to world 
construction, the price of vanadium can be very volatile, as can be seen by its peak in 2005 of over 
$35/lb (inflation adjusted) and a low of $1.80/lb in 2002.  Forecasting the timing of shortages and gluts 
in anything but the very short term isn’t possible.  All we can do is look at the underlying influences 
that will affect the longer term. 

We know that demand for vanadium is rising quite strongly, that supply is already less than 
consumption, and that integrated steel-vanadium co-production is relatively uneconomic compared 
with steel production from hematite, so it follows that the growing gap between supply and demand 
can only be met from new primary production.   Apart from Ferro-Alloy Resources, all the front-
running projects are based on vanadiferous titanomagnetite so by looking at the economics of those 
projects we can see what price vanadium must reach, or be expected to reach in the long term, before 
investors will finance the development of such projects. 

As noted above, there is no shortage of vanadium deposits waiting for the right economic 
circumstances to allow them to raise finance and justify development.  There is a significant amount 
of information about them in the public sphere, as well as about the latest public company, Largo 
Resources, to bring a project to development.  Largo’s Maracas project was a particularly good 
example of a vanadiferous titanomagnetite based project so we can use it as a measure of the likely 
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capital and operating cost of the best of such projects.  If Largo is the best, the future average is likely 
to be worse – meaning higher cost.  

Although headline numbers are sometimes lower, once corporate overheads, selling discounts to 
offtakers and the effects or short-term high-grading are taken into account, it appears that a 
“normalized” cash cost for a new vanadiferous titanomagnetite based project is likely to be over 
$5.00/lb.  Capital costs appear to be around $40,000 per annual tonne of production of vanadium 
pentoxide, so to provide a reasonable return on this of, say, 15% before tax, implies the need for a 
further $2.70 per lb on the price.  Adding the cash operating cost to the required capital return gives 
$7.70/lb which is the minimum price expectation, approximately, to justify the development of a new 
primary vanadium project based on vanadiferous titanomagnetite.  This then gives an indication of 
the long-run price expectation.  It also tallies well with the historic average pricing which is just a little 
lower. 

Ferro-Alloy Resources might affect this balance as our costs, both capital and operating, are much 
lower, but the indications are that the market is growing fast enough to absorb our production with 
ease.  Our base case was done at a long term price of $6.00 per lb, which is probably conservative but 
gives a margin for safety when prices can be so volatile.  

What’s the story on Vanadium Flow Batteries? 

VFB’s have been under development for decades and costs have been falling as efficiency has risen.  
The battery works because vanadium comes naturally in four different oxidation states, so it is possible 
to make liquid electrolyte with differing concentrations of positive ions.  If this electrolyte is put in a 
cell with a membrane separating the two sides, a current will flow (i.e discharging) to level the ion 
charges on each side.   When a current is passed through the battery (i.e. when charging), the more 
positive ions will be concentrated on one side and the lower on the other.  There are several 
fundamental advantages of this type of battery: 

 Because it is just vanadium on each side of the cell, there is no contamination and therefore 
no progressive degradation of the battery with use.  Lithium ion batteries are currently 
cheaper, but they degrade quickly if regularly and fully discharged, so the levelised cost of 
VFB’s works out cheaper in the long term for its niche applications 

 Because the electrolyte is liquid it can be stored in tanks and passed through to the cell as 
required, enabling the scaling of capacity independently of power.  This makes the battery 
particularly suitable for long duration discharging, where a bigger capacity is achieved simply 
by adding larger tanks of electrolyte.  

Lithium ion batteries have higher energy density, so they are more suited to mobile applications like 
cars, and they are cheaper to buy, so good for back-up, black start, and voltage regulation.  What they 
are not good for is regular full charging and discharging over many hours – this is the niche of VFBs.  
There is some overlap in target markets, but mainly they each have their own separate market 
positions. 

In many countries, solar power is now the cheapest form of generation, but as it can only be collected 
during sunshine hours, it displaces day-time load from other generators which have to be kept on 
stand-by for evening and morning use – so-called “peaker” power stations.  This is not generally 
financially attractive, so the development of increasing solar generation must go hand-in-hand with 
energy storage.  This is the reason for the prevailing view that the demand for VFB’s will grow 
exponentially. 

What is different about Balasausqandiq? 

Balasausqandiq’s ore is completely different from nearly all existing and planned deposits.  It is a 
sedimentary shale deposit, not vanadiferous magnetite.  It was deposited around half a billion years 
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ago in a shallow sea bed from organic sources.  It contains little iron but does contain a number of 
easily extracted and valuable by-products: carbon, uranium, molybdenum, rare earth metals and 
aluminium which almost double the economic value of each tonne of ore.  

The ore is amenable to a very different and much lower cost process from that used for vanadiferous 
titanomagnetite ores. 

Why are the operating costs so low? 

As it is low in iron, the vanadium can be extracted from the ore by a process that does not require 
either a pre-concentration stage or expensive roasting.  Instead, we use sulfuric acid autoclave 
leaching, using relatively low temperatures and pressures to bring the metals into solution, followed 
by a standard ion-exchange process to recover it from solution. 

Our process recovers around 92% of the vanadium, compared with only around 70% to 75% typically 
for a vanadiferous titanomagnetite ore.   

Acid consumption is low because of the lack of acid-consuming constituents but in any case we can 
make sulfuric acid very cheaply from sulfur extracted from Kazakhstan’s oil, which is available at 
negligible cost as it attracts environmental penalties for the producers.  Heat is produced as a by-
product which we will use in our process as steam. 

The deposit outcrops to surface and lies very favourably for low cost open pit mining.  

We forecast our operating costs, including royalties, at $1.48/lb, giving a margin of 76% at current 
prices.  All other producers about which information is public are struggling to make money at current 
prices, and several are known to be under consideration for closure. The best of the recent 
vanadiferous titanomagnetite projects is forecasting operating costs excluding corporate overheads 
of $3.77/lb in 2017 in spite of treating higher than average grades, capitalizing some stripping costs 
and not counting sales discounts. 

What about the “co-producing” steel plants – aren’t they the cheapest?  

This is a misconception.  A vanadium slag is produced as a co-product from steelmaking using 
vanadiferous magnetite as feed and is true that if you consider this slag to be “free”, the downstream 
costs are quite low (but not as low as our overall costs). But in reality this slag is not free. The co-
producers are usually integrated operations where the mine is close to the plant and in common 
ownership.  The cost of producing steel from vanadiferous magnetite is higher than from higher grade 
hematite because it is a two-step (“duplex”) process and because magnetite is lower grade than 
hematite so they make less money (or make losses) on the steel part of the operation.  This lower 
profitability or loss has to be added to the vanadium slag processing costs to make a true comparison.  
In fact, these integrated operations are generally very unprofitable and several have been closed or 
converted to hematite.  No new such operations have been built for many years and none is planned. 

Why are the capital costs so low? 

Put simply: easy mining + simple process plant + good existing infrastructure + low environmental 
impact = low capital costs. 

 Mining is simple because we have outcropping ore with no overburden. 

 Processing is simple because our process is does not involve pre-concentration or high 
temperature roasting.   

 We already have good road access, power lines (albeit in need of low cost upgrade) and 
abundant underground water.  The town of Shieli with motorway and rail connections into 
Europe or China is only 70 km away. 
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 The locality is not inhabited or used for agriculture, so land acquisition is for nominal cost.  

 The process and residues are environmentally benign with no significant environmental 
control costs. 

 There are very limited waste discharges as nearly all the constituents of the ore are saleable 
products. 

This all adds up to a far lower capital cost per annual tonne of production than all the other vanadium 
projects.  Ours is around $17,000 per annual tonne of pentoxide for phase 1, $13,400 for phase 2.  If 
by-products are included at “vanadium equivalent”, these figures can be almost halved. By 
comparison, Largo’s Maracas project, probably the best of the vanadiferous titanomagnetite miners, 
is on their balance sheet at a figure that calculates as US$30,000 per annual tonne, but this doesn’t 
count all the costs written off, contributing to their cumulative loss of C$355 million, which we cannot 
analyse but could almost double this historic capital cost. 

How big is Balasausqandiq? 

Balasausqandiq is huge.  It is made up of five known ore-bodies although exploration is not yet 
complete.  The known ore-bodies are expected to contain around 126 million tonnes of ore from which 
some 750,000 tonnes of vanadium pentoxide is likely to be recovered.  This is undoubtedly by far the 
biggest economic deposit in the world. When by-products are added on a “vanadium equivalent” 
basis, the value of the content of the deposit is even higher. Full exploration is likely to produce much 
more as the “prognostic” category of resource is some 10 times bigger still. 

This means we can supply 100% of the world’s current requirements for five years, or possibly up to 
50 years.   More importantly, as Balasausqandiq’s capital costs per tonne of annual production are a 
fraction of all others, we can quickly and economically build additional capacity to supply the 
anticipated growth in demand.   For example, if VFB’s take off as forecast, we could easily double the 
current planned capacity. 

What by-products will be produced and how will they be sold? 

The most important is carbon.  The ore contains about 15% carbon in a form that is physically similar 
to “carbon black”, usually manufactured by burning oil or gas and mainly used to make rubber and 
which sells for several thousand dollars per tonne depending on grade.  This form of carbon is 
characterised by having very small particle size and therefore very large surface area.  It is therefore 
highly reactive. The waste from our process is made up of some 18% carbon and 75% silica which, 
because metals and carbonates have been removed in our process, is of very high purity.  The carbon-
silica mix is very valuable for either making rubber or as a charge for making ferro-silicon.  Our base-
case assumes the latter, selling to Kazakhstan and nearby country smelters identified in a marketing 
study but without assuming any premium for purity (which theoretically more than doubles its 
economic value to the smelters). 

Other by-products are a concentrate of uranium and molybdenum, which will be sold to the state 
uranium producer, KazAtomProm;  a concentrate of rare-earth metals (mainly yttrium) which can be 
marketed to any refiner but because of current low prices we attribute no value to it; and potassium 
alum which can be sold in China or further refined into alumina and fertilizers for local sale.  All the 
by-products are produced in the same production line – there is no need for multi-stage processing. 

What have you done so far? 

We have so far invested some $25m in the company.  This money was spent on developing the main 
vanadium extraction process as well as investigating the production and markets for the by-products.  
We then built a 15,000 tonne per year pilot test plant, including a complex autoclave designed to test 
a variety of production regimes.  Having successfully demonstrated the effectiveness of the process 
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treating our own ore, the plant was converted to enable us to treat purchased concentrates on a semi-
commercial basis as a precursor to the now envisaged expansion to a fully commercial level.   

Throughout this time we have been mining 15,000 tonnes of ore per year to meet our subsoil user 
commitments and have been crushing and screening gravel for sale with a company-owned fleet of 
delivery trucks. 

The current output capacity is dependent on the type of feed we procure.  Using low-grade 
concentrates from Russia it is capable of producing around 200 tonnes of vanadium pentoxide per 
year, or using higher grade spent catalysts, up to 450 tonnes per year. With a little further tweaking it 
can be expanded much further. 

What is the development plan? 

 Our development plan is flexible according to how much money is raised in the KASE IPO.  For less 
than $2m we can expand the current plant to treat spent catalysts and concentrated vanadium ashes 
to produce around 1,500 tonnes of vanadium pentoxide per year.  If we raise the full target of $15m, 
we can spend $12m of it on expanding this plant either as previously planned, treating low-grade 
purchased concentrates, or expand it even further based on spent catalysts and other secondary 
materials.  Annual net of tax cash flow from operations is anticipated to be around $9m from 1,500 
tonnes of production, rising to $13m from the full expansion or even higher if sufficient high grade 
secondary feeds can be procured.. 

These expansions of the existing small plant are just a means to an end; the real purpose of them is to 
provide a stable base and cash flows for the development of the Balasausqandiq deposit and 
processing facility.  Phase 1 will be to mine and treat 1 million tonnes of ore a year, produce 5,600 
tonnes of vanadium pentoxide, and will cost around $100m all up, and will take under two years to 
design and build. 

As soon as Phase 1 is bedded in, we will start on Phase 2 which will increase throughput to 4 million 
tonnes per year, producing 22,400 tonnes of pentoxide.  The cost, estimated to be around $225m will 
be mainly financed from earnings with a little debt; there should be no need for further equity issues. 

Further expansions will be considered in the light of market conditions at the time. 

This step-by-step expansion is designed to minimize shareholder dilution and disruption to existing 
markets.  We envisage that our Phase 1 and Phase 2 production will be absorbed by the growth in the 
market without damage to existing price expectations. 

What is the financing plan? 

The Company is aiming to raise a minimum of some $2m to finance the smaller of the explans 
discussed above.  At the same time, we plan to raise $3m to make progress with the detailed 
engineering of Phase 1.  If we raise the full $15m, we expand the existing plant further.  

We will then use the cash flows from the expanded small plant to both finance and underpin the 
borrowing to finance the $100m required for Phase 1.  Varying exchange rates and metal prices make 
exact forecasting difficult, but if earnings during the two year design and construction for Phase 1 
amount to $20m, and project finance or a bond can be issued for, say, a further $60m, then the 
remaining equity raise will be very small. 

Similarly, the earnings from the ongoing processing plant and Phase 1 combined will substantially 
finance Phase 2, supplemented by borrowing as necessary. 

What government support are you receiving? 
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The government of Kazakhstan and the regional Akimat (administration) have both been highly 
supportive.  Our project has been placed on the government “Road Map” plan for priority projects 
which entitles us to receive many advantages.  In November 2016 we signed an agreement with the 
Ministry for Investment and Development  and the Akimat of the Kyzylorda region(regional 
government) where the parties agreed to negotiate certain preferences which can include: 

 Elimination of customs duties for a maximum of five years 

 Reduction of profits taxes to zero % for up to ten years 

 Zero % land tax for up to ten years 

 Zero % property tax for up to eight years 

What sort of valuation applies to the Company? 

The company is private so it has no market price.  However, the following gives some indication: 

 The independent Competent Person’s Report shows an NPV of $1.4 billion based on a 
vanadium price of $6.00/lb, which would give a valuation of around $930 per share 

 “Rules of thumb” would give, in an ordinary market, a listing value of around 25% of this value 
– say $350m, implying a price of $230 per share 

 Several third-parties have invested in the Company over the past year at a price which falls 
within the announced KASE offering price range, implying a company valuation of 
approximately $164m – just 12% of NPV  

Blue sky potential? 

There are two significant areas in which additional value beyond that captured in the base case is likely 
to be obtained. One is the ferro-silicon project, and the second is the likelihood of expansions beyond 
those already envisaged in Phases 1 and 2. 

Ferro-silicon project - As written above, our tailings from the metals extraction plant comprise high-
grade carbon and high purity silica, ideal for making high-purity ferro-silicon which sells for a 
substantial premium.  However, our base case assumes that these carbon-silica tailings will be shipped 
and sold to existing smelters, with a hefty deduction for transport costs and no premium for the high 
purity. A much better project, adding almost a billion dollars to our NPV, is to build a ferro-silicon 
smelter ourselves or at least capture a higher proportion of the value. 

The reasons why the ferro-silicon  project is potentially so competitive are: 

 Power, which typically makes up around 50% of costs, can be generated from nearby gas 
production at very low cost – estimated at under $0.02 per KWH 

 Our tailings can substitute for 100% of the silica and 50% of the carbon requirements – with 
excellent test-results on briquetting and smelting already carried out 

 The resulting ferro-silicon will be low-aluminium and high-purity because the impurities have 
been leached out in our vanadium extraction plant. There is a sales premium of more than 
10% for this purity and a ready market. 

Only an internal concept study has so far been carried out, and no value has been attributed to this 
project in our base-case NPV. 

Further expansions of vanadium operations:  As written above, the deposit is very large and if justified 
by market conditions can be expanded to at least twice the current planned Phase 2 capacity.   

How can I invest? 

Individual investors should contact their own stockbroker regarding FAR’s planned share placement 
on KASE. Financial institutions and professional market participants should contact the following 
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representative of Tengri Capital: Renat Syzdykov, Director of Equity Capital Markets Division; 
tel. +7 727 311 51 04; mob. +7 701 766 48 65; r.syzdykov@tengricap.com. 
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