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Mineral Sands Annual Review 2010 — The definitive reference

MSAR is an essential resource for mineral sands, zircon, and TiO, pigment
information and data. Containing more than 300 pages, the 2010 edition helps
identify key trends and developments in the market by providing authoritative,
independent, accurate data and research.

About the publisher

The TZMI Group is an independent consulting and publishing company, established in 1994, with offices in
Australia, the USA, Europe, South Africa and China. The Group is comprised of four operating divisions and
subsidiaries, providing specialist services to the following industries:

Mineral sands and zircon, through TZ Minerals International (TZMI);

Titanium dioxide pigment, through TZ Pigments International (TZPI);

Iron ore and ferrous alloys through TZ Ferrous Commodities (TZFC);

Specialty chemicals for the global paints and coatings industry, through TZ Chemicals International (TZCl).

Two associated companies, in which TZMI has a shareholding, provide ancillary services to these industries and augment the offerings
of the Group’s other divisions, these are:

Allied Mineral Laboratories (AML), providing testwork, product assessment and flowsheet development for mineral sands, iron ore
and other heavy mineral deposits;

Ferrum Consultants, market consultants in ferrous metallics.

Our team have decades of cumulative production and consulting experience across the commodities value chain, from resource
estimation to divestment, and the depth of our skills enables us to provide advice ranging from high-level strategic M&A decision
support to operationally-focused plant optimisation.

These varied consulting assignments enable us to maintain an active dialogue with existing and potential participants in the industry
and to keep fully aware of new developments. To ensure we can provide accurate and up to date advice, our research analysts maintain
the most comprehensive and current databases of industry production, market information and best practices in the world, including
supply/demand models, technical data and operating cost data for all major producers.

TZMI Group's Publications and Data Services support its consulting activities, maintaining our consultants’awareness of the industries
in which we operate and providing clients with a range of authoritative data and informed commentary on all aspects of these.

From a free weekly news service to sector-specific periodicals and data matrices, multi-client studies and annual industry reviews,
the TZMI Group offers a comprehensive suite of products and subscription options suitable for all industry participants. For more
information, visit www.tzmigroup.com

—J’




Table of contents

Executive Summary 6.0 Zircon markets
6.1  The end-uses for zircon
1.0 Introduction 6.2 Regional markets for zircon
1.1 The titanium and zircon industries 6.3 Ceramics
1.2 Industry structure and ownership 6.4 Refractories and foundries
1.3 Major industry developments 6.5 TVGlass
1.4  Report structure 6.6  Specialty chemicals and materials
2.0  The state of the industry post the Global Financial Crisis 6.7  Outlook for demand to 2012
2.1 Introduction 7.0  Zircon supply/demand and pricing
2.2 Economic considerations and market indicators 7.1 The production of zircon
2.3 Global trade volumes 7.2 Global production of zircon in 2009
24 Investment climate 7.3  Corporate structure on the zircon supply side
2.5 Summary 7.4  Production outlook to 2012
30 TiO, pigment 7.5 Supply/demand balances and pricing
3.1 Introduction 8.0  Co-product pig iron
3.2 TiO; pigment demand in 2009 8.1 Introduction
3.3  TiO; supply in 2009 8.2 The global steel industry
3.4  Major industry events 8.3 Pigiron production
3.5 TiO; pricing and trade 84 HPPI production
3.6 TiO, pigment supply/demand analysis 8.5 Global MPI trade
3.7 Industry financial situation 8.6 The foundry industry — ductile iron castings
3.8 Perspective 8.7 MPI price development
4.0 Titanium feedstocks 9.0 New projects
4.1 Feedstock supply in 2009 9.1  Projects recently commissioned
4.2 Feedstock consumption in 2009 9.2  Projects with formal approval to proceed
4.3  Supply/demand analysis but not yet commissioned
4.4  Feedstock pricing in 2009 9.3  Projects with completed technical
4.5 International trade in titanium feedstocks feasibility studies
4.6 Outlook to 2012 9.4  Projects under active investigation
5.0 Titanium sponge and other markets
5.1 Titanium sponge and metal industries Appendix 1: The titanium industry — An introduction
5.2 Other titanium feedstock markets Appendix 2: Titanium feedstock producer profiles
~ Appendix 3: Pigment producer profiles
Tables Appendix 4: Titanium sponge producer profiles
Appendix 5: Zircon miller profiles
Table 2.1: World economic climate indicator
Table 3.1: TiO, pigment capacity by process: 2005-2009
Table 3.2: TiO, pigment supply/demand balance: 2006-2009
Table 4.1: World ilmenite production statistics: 2005-2009
Table 4.2: World titanium mineral production: 2005-2009
Table 4.3: World rutile, synthetic rutile and slag production statistics: 2005-2009
Table 4.4: Titanium feedstock consumption by market: 2007-2012
Table 4.5: Titanium feedstock supply/demand balances: 2007-2012
Table 4.7: Prices for titanium feedstocks in nominal terms: 2009-2012
Table 5.1: World production of titanium sponge: 2007-2011
Table 6.1: Change in zircon consumption from 2000-2009
Table 7.1: Zircon production by region: 2005-2009
Table 7.2: Major zircon producing and milling consumption: 2009
Table 7.3: Zircon supply/demand balances: 2007-2012
Table 8.1: Global crude steel production: 2005-2009
Table 8.2: HPPI production: 2005-2009
Table 8.3: Ductile iron castings production: 2004-2008
Table 9.1: Salient features of approved and potential projects

The 18th annual review of the mineral sands, zircon, and titanium dioxide pigment industries
by TZ Minerals International



Figures

Figure 1.1:  The titanium feedstock processing routes

Figure 1.2: Global ownership and market share of titanium minerals operations

Figure 2.1: JP Morgan Global Purchasing Manager’s Index: April 2008-April 2010

Figure 2.2: Euro Area business climate indicator: April 2008-April 2010

Figure 2.3: China quarterly GDP growth rate: 2006-Q1 2010

Figure 2.4: Global GDP: 1980-2015

Figure 2.5: Global titanium feedstock, pigment and zircon imports - three month moving
average: March 2008-March 2010

Figure 2.6: Monthly TED spread: January 2005-April 2010

Figure 3.1: Global titanium pigment consumption by end-use sector in 2009

Figure 3.2: Global titanium pigment consumption market share by region: 1999 and 2009

Figure 3.3: Incremental TiO, pigment demand: 1999-2009

Figure 3.4: TiO, industry leading companies by capacity and process in 2009

Figure 3.5: Global titanium pigment production market share by major company:
1999 and 2009

Figure 3.6: Global titanium pigment production five year average compound growth rate by
region: 2004-2009

Figure 3.7: TiO, regional nominal pigment prices: 1999-2009

Figure 3.8: US monthly exports: 2008-2009

Figure 3.9: Chinese monthly exports: 2008-2009

Figure 3.10:  TiO, industry supply forecast by process: 2007-2012

Figure 3.11:  TiO, industry capacity utilisation forecast: 2007-2012

Figure 4.1: Titanium feedstock production: 2007-2012

Figure 4.2: Titanium feedstock production by product in 2009

Figure 4.3: Titanium feedstock production by country: 2007-2012

Figure44:  Supply/demand balances for all titanium feedstocks: 2007-2012

Figure 4.5: Nominal Australian sulfate and chloride ilmenite export prices: 1980-2009

Figure 4.6: Nominal US import prices for high TiO, feedstocks: 1980-2009

Figure 4.7: TZMI global feedstock price index: 1980-2009

Figure 4.8: TZMI Australian feedstock price index: 1980-2009

Figure 4.9: Cumulative cross border trade of TiO, feedstocks by importing region
(US, China and Europe): 2008 vs 2009

Figure 5.1: Aircraft deliveries: 2008-2012

Figure 5.2: Global product demand by major end-use sector in 2009

Figure 5.3: Titanium sponge production by country: 2005-2009

Figure 5.4: Indicative weighted average traded price for sponge: 2003-2010

Figure 6.1:  Zircon consumption by end-use market in 2009

Figure 6.2: Zircon consumption by region: 2005-2009

Figure 6.3: Changes in zircon consumption by region: 2007-2009

Figure 6.4:  Chinese imports of zircon sand and concentrate: Q1 2007-Q1 2010

Figure 6.5: European imports of zircon sand by country: 2007-2009

Figure 6.6: Ceramic Zircon consumption by region: 2005-2009

Figure 6.7: Zircon consumption in refractories by region in 2009

Figure 6.8: Zircon consumption in foundries by region in 2009

Figure 6.9: Zircon consumption in CRT glass by region: 2005-2009

Figure 6.10:  Zircon consumption in specialty materials and chemicals by region: 2005-2009

Figure 6.11:  Contribution of regional end-use sectors to 2010 demand growth

Figure 7.1: Zircon production by region: 2007-2012

Figure 7.2:

Zircon historical and forecast price: 2005-2012




Figure 8.1:
Figure 8.2:
Figure 8.3:
Figure 8.4:
Figure 8.5:
Figure 8.6:
Figure 8.7:
Figure 8.8:
Figure 8.9:

Figure 8.10:
Figure 8.11:
Figure 8.12:
Figure 8.13:
Figure 8.14:
Figure 8.15:
Figure 8.16:
Figure 9.1:

Global crude steel production: 2005-2009
Distribution of global crude steel production: 2005-2009
Crude steel production growth: 2005-2009
Distribution of BFI production in 2009

HPPI production: 2005-2009

Global MPI trade: 2000-2009

MPI export market shares: 2009-2010

Distribution of MPI imports: 2007-2009

Monthly MPI imports: 2009-2010

HPPI imports from producing countries in 2009
Global ductile iron castings output: 2004-2008
European scrap price USS$/tonne: 2007-April 2010

US scrap price US$/long ton: 2007-March 2010

Asian scrap price US$/tonne: 2007-March 2010 (SBB)
Brazilian MPI price US$/tonne: April 2007-March2010
CIS MPI price US$/tonne: 2008-March 2010

Potential feedstock/zircon supply from new projects and the number of companies

investigating projects

Profiled companies

Titanium feedstock producers

Amigo Minerals Corporation

Beh Minerals Sdn Bhd

Bemax Resources Limited

Binh Dinh Minerals Joint Stock Company

Cochin Minerals and Rutile Limited

Consolidated Rutile Limited

DCW Limited

Doral Mineral Sands Pty Ltd

E.l. du Pont de Nemours and Company

Exxaro Resources Limited

Iluka Resources Limited

Indian Rare Earths Limited

Irshansky GOK

Millennium Inorganic Chemicals do
Brasil SA

Minerals and Trading Corporation
(‘MITRACO’)

Moma Titanium Mineral Mine

Pangang Titanium Industry Co Ltd of
Pangang Group

QIT-Fer et Titane Inc

Richards Bay Minerals

Sierra Rutile Limited

The Kerala Minerals and Metals Limited

Thua Thien Hue Minerals Corporation
(HUMEXCO)

Tinfos Titan & Iron AS

Titania AS

Tiwest Joint Venture

TOR Minerals Malaysia Sdn Bhd

Vilnohirsk State Mining and Metallurgical
Integrated Works

VV Mineral

TiO, pigment producers

Chonggqing Titanium Industry Co Ltd of
Pangang Group

Cinkarna Metallurgical and Chemical
Industry Celje Inc

CNNC Hua Yuan Titanium Dioxide Co Ltd

Cosmo Chemical Co Ltd

Cristal/National Titanium Dioxide
Company

E.l. du Pont de Nemours and Company

Fuji Titanium Industry Co Ltd

Henan Billions Chemicals Co Ltd

Huntsman Tioxide

Ishihara Sangyo Kaisha Ltd

Jiangsu Taibai Group Co Ltd

Jinan Yuxing General Chemical Plant

JSC Crimea Titan (Krymsky Titan)

Kilburn Chemicals Ltd

Kolmak Chemicals

Kronos Worldwide Inc

0JSC Sumykhimprom

Precheza a.s. Pferov

Sachtleben Chemie GmbH

Sakai Chemical Industry Co Ltd

Shandong Jinhong Titanium Dioxide
Chemicals Co Ltd

Sichuan Lomon Titanium Industry Co Ltd

Tayca Corporation

The Kerala Minerals and Metals Ltd

Titan Kogyo Ltd

Tiwest Joint Venture

TOR Minerals International Inc

Travancore Titanium Products Ltd

Tronox Incorporated

Zaklady Chemiczne “POLICE” SA
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Titanium sponge producers

Allegheny Technologies Incorporated

Baoti Huashen Titanium Co Ltd

Chaoyang Baisheng Titanium Co Ltd

Chaoyang Jinda Titanium Co Ltd

Fushun Jinming Titanium Co Ltd

Osaka Titanium Technologies

RTI International Metals, Inc

Tangshan Tianhe Titanium Co Ltd

Titanium Metals Corporation

Toho Titanium Company Limited

Ust-Kamenogorsk Titanium and
Magnesium Plant

VSMPO-AVISMA Corporation

Zunyi Titanium Co Ltd

Zircon millers

Arenas Minerales SL

Chilches Materials SA

China Glaze Co Ltd

Eggerding Industrial Minerals

Endeka Ceramics Group

Grupo Industrial Trébol SA de CV
Helmut Kreutz GmbH

Imerys

Industrie Bitossi SpA (Colorobbia Group)
Mario Pilato Blat SA
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