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Disclaimer 

This presentation is intended for information purposes only 
and is not intended as promotional material in any respect.  
The contents are not intended as an offer or solicitation for the 
purposes of sale of any financial instrument, are not intended 
to provide an investment recommendation and should not be 
relied upon.   The contents are derived from published sources, 
together with personal research.   No responsibility or liability 
is accepted for any such information or opinions or for any 
errors, omissions, misstatements, negligence or otherwise for 
any other communications, written or otherwise. 

Presenter
Presentation Notes
Here is the usual disclaimer which in essence says do not take any decisions on the basis of anything you see or hear during this presentation.
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Presentation overview 

 Introduction to ZIA 
 Substitution of zircon in ceramic applications 
 Technical handbook on zirconium a zirconium compounds 
 Regulatory issues 
 Zircon supply 
 Key messages 

Presenter
Presentation Notes
In this presentation I will start with some information about the Zircon Industry Association and its activities and then talk a little about the zircon supply-side.   I’ll finish with some key messages.
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Genesis of Zircon Industry Association 

 
 The Zircon Industry Association was conceived in 2012 and became a 

reality on January 1st 2013.    
 Its genesis was offensive with the primary objective of facilitating 

demand expansion through education, information and promotion. 
 At the same time, like all commodities, Zircon and its derivatives face a 

number of threats: 
 from thrifting and competition from substitute materials 
 from ever increasing regulation 

 The zirconium value chain had no industry body to represent and 
promote its interests. 
 

Presenter
Presentation Notes
As said here, the Zircon Industry Association was conceived during the course of 2012 and was born on January 1st 2013.   Its genesis was an offensive move, aimed at facilitating demand expansion through education, information and promotion to stakeholders, both present and future. At the same time, this strategy would enable the industry to respond to some of the threats common to many commodities, for example thrifting and competition from substitute materials in our major markets and an increasingly regulated industrial environment.Market support and development are vital for the sustainable growth of any industry and it was felt that individual companies’  activities in this area would be enhanced by an industry approach.   In the regulatory space, regulators generally prefer to deal with industry associations rather than individual companies.   The industry had no representative body, hence the ZIA.   Our goal is ambitious - to represent the entire zirconium value chain and, so far, we are not doing too badly as the next slide will show.
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Members - representing  80% of traded zircon supply 

Presenter
Presentation Notes
Currently we have 19 members, spanning a good part of the value chain, from mining to milling to zirconia production to chemicals production and we represent 80% or more of the traded zircon supply.   Geographically, our members are in the USA, Latin America, Europe, Africa and Asia. We nevertheless have some way to go and recruitment of more Chinese members is a priority.
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Main thrust of Zircon Industry Association 

Market  development and support: 
 Existing applications 
 Innovation and new applications 

 Regulatory support: 
 NORM 

 Other regulations 
 Communications: 

 Getting the right messages to stakeholders 

Presenter
Presentation Notes
In our articles of association we spell out our purposes - they are typical of a trade association of our type.   As things have evolved, we are currently focusing on three core areas of activity.In line with our genesis, we have analysed research trends in the zirconium value chain with a view to identifying promising areas of innovation and development of new applications.   However, we mustn’t forget that, as we seek those new, game changing applications, it is essential that we also support our major existing applications in ceramics, refractories, investment casting, foundries and chemicals.Our members have made it clear that regulatory support should also be a core activity of ZIA and we are setting ourselves up to provide this.   I’ll talk briefly about that in a few minutes.Communications is a business in itself and we are in the process of developing a proper, professionally developed strategy for getting our messages across to our stakeholders.
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Zircon in ceramic applications 

Data sources: TZMI, ACIMAC 
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Presenter
Presentation Notes
As is doubtless well known to this audience, the ceramics industry, especially tiles, is the main customer of the zircon industry, accounting for  about 55% of volume.   This chart is a rather crude representation of the global average specific consumption of zircon per square metre of tile production, in other words zircon intensity, over the last few years.   Zircon intensity, the red line, has been derived from TZMI’s estimates of zircon consumption in the ceramics sector and ACIMAC’s tile manufacturing data, ACIMAC being the Association for Italian Manufacturers of Ceramic Machinery and Equipment.   I do have an estimate of tile production for 2013 - 11.8 million square metres, being 5.7% higher than in 2012, but there is so far no reliable estimate for zircon usage.   As the dotted line suggests, we are also unsure about the consumption in 2012 which may well be understated by distortions in buying patterns resulting from the then price environment.I’m sure that there are more accurate representations of zircon intensity, for example accounting for zircon consumption in sanitary ware, but it is the shape of the curve which is of interest here.   The downward trend in intensity actually started more than 30 years ago, driven by the headwinds of technological development and cost pressures.   However, despite these headwinds, zircon consumption in ceramics grew from just under 600,000 tonnes in 2003 to almost 800,000 tonnes in 2011, compound annual growth of 3.5% for this period.
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Zircon usage for digital printing 

Source: Iluka 2013 Full Year Results presentation 21/02/2014 

Presenter
Presentation Notes
There are some signs that zircon intensity in ceramic tiles is turning the corner.Last month Iluka Resources published its latest Ceramic Tile Study - this is available on Iluka’s website for those who are interested.   The study is based on data collected and analysed for a large sample of tiles from eight major tile producing countries.Iluka’s study does draw some promising high level conclusions:year-on-year, in 2013, the zircon content of Chinese tiles increased across all tile segments [with some increases statistically significant, some not] - indicating that loadings have stabilised in this important market;high technology tile manufacturing processes, specifically digital printing on both glazed ceramic and glazed and rustic porcelain, are growing in popularity and are associated with higher zircon content, as illustrated in the chart on this slide.
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Zircon in ceramic applications 

 ZIA has commissioned testwork to compare zircon with 
substitute materials in ceramic applications, alumina being 
the principal substitute. 

 Tests carried out at Instituto de Tecnología Cerámica, 
Castellon, Spain, using 5 μm zircon opacifier 

 Ceramic applications: 
 Ceramic bodies 
 Frits 
 Glazes 
 Engobes  

 

Presenter
Presentation Notes
Some producers of substitute materials have published data aimed at promoting their materials at the expense of zircon in ceramic applications.   Of course we can have no objection to this, but do we want our members to be able to defend zircon with scientifically-based arguments and data.  We believe that zircon is the material of technical choice as opacifier in ceramic applications, but of course cost considerations do and have come into play.   Therefore, what is important is to understand the value-in-use of zircon. We therefore commissioned some testwork at a highly reputed ceramic institute, ITC in Spain, as summarised in this slide.
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Preliminary findings 

Ceramic 
application 
for zircon 

Substitutes 
evaluated in this 
study 

Main conclusions 

Engobes 2 different aluminas Alumina can be used to substitute zircon in engobes 
but the flux content of the engobe must be 
increased to compensate for the refractoriness of 
alumina 

Glazes 2 different aluminas Alumina is a suitable substitute for zircon only in 
glazes which have low gloss 

Porcelain tile 
bodies 

2 different aluminas Substitution of zircon with alumina is possible but 
alumina is less effective as a whitener on a weight 
basis, and causes the firing temperature to increase 

1 whitening additive The whitening additive gives a poor result – lower 
fired whiteness and significantly worse slurry 
behaviour, even with extra deflocculant 

Frits 1 TiO2-based white 
frit 

There are no viable substitutes today for zircon-
based white frits 

Presenter
Presentation Notes
The work is not yet finished, but we do have some preliminary findings, shown on this slide.   I won’t read them out - you can study them at your leisure.   In a nutshell, it would be pointless to deny that alumina can substitute zircon in some ceramic applications, but there are some downsides that should be kept in mind.I am by no means an expert in ceramics, so please don’t ask me any technical questions - we do intend to publish a report in due course.   If anyone does have a technical question relating to this, please email it to me.One area that  we want to investigate further is the effect of particle size - we tested nominally 5 micron material and these days some millers are grinding zircon finer than that - we expect that the value-in-use of zircon will be higher at say 1-2 microns.
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Technical handbook 

1. Introduction 
2. Material properties 
3. State of the art applications 
4. Emerging R & D 
5. References 

Available via the contact form at 
www.zircon-association.org 

Presenter
Presentation Notes
Turning now to the development of new applications for the zirconium value chain, an important project for us last year was the production of our Technical Handbook on zirconium and zirconium compounds, published in November.   We commissioned this from a team led by Professor Julian Allwood in the Engineering Department of Cambridge University.The handbook has four main chapters as shown as well as a list of references and is available to anyone who wants it, by application through the contact form on our website.With the next few slides I will briefly summarise the findings with respect to emerging research and development.
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Research trends 
 

• Zircon is present in numerous 
applications of distinct technological 
level and complexity. 
 

• All research trends are strongly 
related to zirconium’s fundamental 
properties: 

• Thermal resistance 
• Good refractory material 
• Biocompatibility with human 

body and environment 
• Catalytic properties 
• Etc. 

 
• 347 references 

 

Presenter
Presentation Notes
The chart on the right presents the results of a thorough literature survey designed to discover what are the current research and development trends in the world of zirconium and zirconium compounds. This survey focused not only on identifying new material science developments, but also paid special attention to new application trends. It consisted of the review of abstracts retrieved from a scholar search engine after looking for the keywords ‘zircon’ (1,740 results), ‘zirconia’ (31,000 results, of which 4,200 were classified), and ‘zirconium’ (35,700 results, of which 2,300 were classified).   The search was limited to the last five years and included both scholarly articles and patents. Only the material deemed relevant to each category was considered, accounting for a total number of 347 references.
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Research topics 

Average number of citations per research topic 

Presenter
Presentation Notes
This chart summarises the main research topics, the most important one being nano-materials, followed by biomedical applications, advanced ceramics and catalysis.There is an increasing number of research groups investigating the properties and advantages of nano-materials and nano-structures for different applications - zirconium compounds are no exception and are commonly used for constructing these nano-structures with novel properties.The properties of zirconia have found use in the biomedical sciences, mainly for the production of durable implantable materials.   On the one hand its high strength and fracture toughness allows it to be used as a structural substitute for bones, hips or dental parts; on the other hand, its ionic conductivity and low thermal conductivity allow its acceptance in living tissue.The addition of zirconium compounds to ceramics can lead to novel properties for specific applications, for example ceramics with tunable properties, in ultra-high temperature and high wear environments and in composite and alloy fabrication technologies.Zirconium-based catalysts have been used in a large number of chemical reactions due to the versatility and abundance of zirconium - applications include pollution control, automotive, chemical refining and hydrocarbon reforming.
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Relation to high-level research trends 

Average number of citations per high-level research trend 

Presenter
Presentation Notes
In this chart, the research topics have been ranked by the three high level research trends - or mega trends - of sustainability and climate change, demographics and urbanisation and technological trends.   I won’t dwell on all this - please request a copy of the handbook if you’d like more detail.
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Regulatory support 

 Regulatory support: 
 radioactivity issues 
 chemical industry 

regulations, etc. 
 Transport regulations 
 lobbying for sensible and 

practicable regulations 

Presenter
Presentation Notes
Now a few words about our regulatory support activities.   As the graphic suggests, it’s a bit of a minefield out there and our goal is to try and stay ahead of the game and forewarn our members of upcoming regulatory developments and the potential impacts on their businesses.   Some examples:All in the zircon industry are or should be familiar with NORM regulations [NORM standing for naturally occurring radioactive materials].   Our goal is to be the “go to” place for the issue of radioactivity in zircon/zirconia and as a first step we are in the process of integrating the activities of the Zircon Minerals Committee [ZMC], an informal group based in South Africa, into our NORM support programme.   In the EU, the European Commission has just issued a new directive laying down basic safety standards for protection against the dangers arising from exposure to ionising radiation - our initial reading of this is that zircon could have a somewhat higher visibility than hitherto and we will therefore be advising our members accordingly.Although REACH is largely behind us, there are other similar regulations evolving in other jurisdictions, for example in China and South Korea.   Whilst it appears likely that naturally occurring substances will be exempt from so-called Korea REACH, there has been no definitive statement to that effect so far, so we need to be vigilant.There is a lot going on at the International Maritime Organisation at the moment, for example with the MARPOL convention which, as the acronym suggests, deals with marine pollution, including dumping of garbage at sea.   Because garbage includes cargo residues, for example from hold or deck sweepings, all cargoes now have to be classified as HME or non-HME, that is harmful to the marine environment or not.   We want to be sure that zircon goes onto the non-HME list.
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Zircon production 

Data source: TZMI 

Presenter
Presentation Notes
One of the messages that ZIA would like to convey both to existing and potential future consumers is that there is no structural shortage of zircon on the immediate horizon, nor necessarily in the longer term.   There are however some caveats to which I shall refer in a minute or two.	The chart on this slide shows zircon production over the last nine years.   After a relatively stable production level between 2005 and 2008, we have seen a period of considerable volatility, starting with the global economic crisis which came to a head in September 2008 with the bankruptcy of Lehman Brothers.   The estimate for 2013 was taken from TZMI’s 2013 Zircon Annual Review which was published well before the end of that year.
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Zircon price development 

Data source: Industrial Minerals 

Presenter
Presentation Notes
Before developing this theme, it is worth looking at it in the context of the price development. In ZIA we have a strict anti-trust compliance policy and we don’t talk about prices.   Our lawyers do however allow us to refer to historical data which is in the public domain. This chart is based on Industrial Minerals price data for premium grade zircon, FOB Australia.    One can hardly refer to the high price level of the period July 2011 to October 2012 as a price spike, but the old adage of what goes up must come down does appear to have come into play here.
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Future supply potential - latent existing capacity 

Δ 2013/2011 
659 Kt 

Presenter
Presentation Notes
One conclusion that one can draw from this chart is that there is considerable latent capacity out there - the delta between the high of 2011 and the low of 2013 is about 660,000 tonnes.   It is probably also fair to say that there is still some residual excess inventory at various points along the supply chain.However, it  could be said that the top slice of the production in 2011 was induced by the strength of demand which allowed prices to do what they did - some of this would probably not be economic at current price levels.   It is also arguable that the rapid increase in prices incentivised some buyers to go long in anticipation of further price rises - considering some of the price forecasts being made by analysts at the time, such a strategy was not unreasonable.
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New zircon production capacity in 2014 

 Base Resources: Kwale mineral sands project in Kenya 
 Zircon circuit now in production - capacity 30,000 tpy zircon over first 

seven years, dropping to 19,000 tpy for following 6 years 

 TiZir Ltd: Grande Côte project in Senegal 
 Mining started in March 2014, ± 40,000 t in 2014, 85,000 tpy zircon 

from 2015 

 Kenmare Resources: Moma Phase 2 expansion project 
 Zircon capacity increase from 50,000 t to 75,000 t - now ramping up 

 Southern Ionics: Georgia operations, USA 
 5,000 t zircon in 2014, building up to about 30,000 tpy 

Presenter
Presentation Notes
There are some new entrants to the market and some capacity expansions this year as shown in this slide.ZIA has not so far carried out a supply-demand analysis, but it seems reasonable to predict that current zircon supply, including inventories,  will be adequate to meet demand over the next five years or so.
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Projects of the major producers 

 Iluka Resources: 
 Cataby, in WA (DFS stage) 
 Balaranld in NSW (DFS stage) 
 JA satellite deposits in SA (PFS stage) 
 Hickory in Virginia, USA (PFS Stage) 
 Aurelian Springs in N. Carolina, USA (PFS stage) 

 Richards Bay Minerals (Rio Tinto Iron & Titanium): 
 Zulti South mine, KwaZulu-Natal, South Africa (25 year mine life, 

2016-2041) 

 Tronox Sands 
 Fairbreeze mine, KwaZulu-Natal, South Africa (under construction, 

2015 start-up) 

Presenter
Presentation Notes
Returning to those caveats that I mentioned a couple of slides ago, one should not forget that the existing mineral sands mines are at varying stages of maturity and that production from some of them can be expected to decline in the years ahead, meaning that new, replacement capacity will be needed to support existing and incremental demand.The three major zircon producers, Iluka Resources, Richards Bay Minerals and Tronox Sands all have projects at various stages of development.   The most advanced projects are listed on this slide and represent sustaining as well as potentially expansionary capital investment. Iluka has three projects in Australia and two in the USA at the DFS or PFS stageRio Tinto’s Richards Bay Minerals is developing the Zulti South mine which will be the future mainstay of its operations with a mine life of 25 yearsTronox is constructing its Fairbreeze mine in South Africa as replacement for the Hillendale mine.There are many other projects out there with the potential to add to the zircon supply. In this context, the next caveat is an obvious one: that is that prices must be adequate to support them.   Several years ago I learned the term “inducement price” - i.e. the price level which is sufficient to induce investment in new capacity.    This will obviously vary from project to project and it is not my job to offer an opinion on what it might be.One more caveat: the zircon content in the mineral assemblages of many of the new projects is not as high as for some of the mines operating today.   The implication of this is that for such projects, demand and pricing for TiO2 feedstock is likely to be a more important driver than demand for zircon.
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The iron ore experience 

Presenter
Presentation Notes
The development of the zircon market bears some similarity to that of iron ore.   In 2010, against the background of rapidly growing demand from China and a shortage of supply, the decades old annual benchmark iron ore pricing system was abandoned in favour of index based pricing.   Over time the iron ore pricing model has moved from quarterly to monthly to spot index pricing with a bewildering array of individual formulas and a variety of derivatives with which to hedge price risk.The zircon market has also moved away from the annual pricing model to shorter pricing periods, spot transactions and e-auctions.   As can be seen from this chart, it has been a very bumpy ride for iron ore.   Volatility has reduced over time as the trading range has narrowed, although looking at this chart one could be forgiven for questioning such a statement!   Volatility is the daily bread of financial market players and speculators, but for industry it is an unwelcome development, the more so when there are no hedging mechanisms available.   Apart from the prolonged price bump of 2011/12 the zircon market has not exhibited quite so much volatility.   Let us hope that it continues that way.   Of course there will be price spikes in both directions from time to time as the equilibrium of supply-demand is affected by unexpected developments.   
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Key messages 

 Zircon and its derivatives provide a unique and versatile range of properties 
which offer a platform for sustainable industry growth. 

 We need to defend our existing markets whilst at the same time developing 
new ones. 

 Subject to caveats, zircon supply should not be an impediment to growth in 
demand. 

 Less volatility than seen in recent times will rebuild confidence in the value 
chain. 

 We need to lobby for sensible and practicable regulation. 
 To those in the zirconium value chain who are not members of ZIA, please 

support your industry and join us! 
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Thank you for your attention! 

Chris Barrington, Executive Director 
cbarrington@zircon-association.org 

www.zircon-association.org 

Black zirconium oxide ceramic dial 

Presenter
Presentation Notes
I couldn’t resist copying this picture which I found on the Omega website, advertising its Speedmaster watch - take a closer look - the black ceramic dial is made from ZrO2!
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