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Platinum Groups Metals and the
opportunities for Innovation
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A Overview of the PGM industry

A Commercial strategy and market
development approach

A Support of Innovation in jewellery design
A Current industrial interventions
A PGM development fund

A Challenge to Research community,
Innovators and Inventors
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Uniqueness of Platinum Group Metals
Industry

Inherently strong characteristics, built on the exceptional physical
and chemical properties of platlnum and its by -product suite resulting
in a diverse application portfolio

Two strong barriers to entry

A Availability of economically exploitable mineral rights is limited including the
economies of scale in respect of processing capacity and technology

A strength and breadth of the intellectual property (IP) and adequate technology base
required to exploit the properties of the PGMs

Mutual interdependency between fabricators and mining
companies is a further enabler and an advantage

Large capital investment over a prolonged period and long lead :
time associated with the exploration  -to -production process resulting
in a high degree of potential risk.

Demand characterized by derived and created demand segments
providing a unique market structure and, if both segments are
healthy, provides a measure of protectlon against sustained,
excessively high or low platinum prices

The characteristics of the market and the products impose a
responsibility and a strategic imperative in terms of continual market
and product development




Commercial strategy

Market development : To grow the demand for our products to
ensure their long term use and to enhance the value addition of our
products through research innovation, market support,
encouragement and nurturing

Servicing the market : To service our customers efficiently and ensure
development strategic relationships through our added value for the
long term sustainability of our business

Market analysis : To provide our business with updated and insightful
information about the market which will inform strategic short,
medium and long term decisions

Beneficiation : To facilitate beneficiation within our operating regions
In collaboration with our stakeholders

Communication : To provide information regarding our actions and
the market to our internal and external stakeholders effectively




Auto catalysts, jewellery, investment,
curing catalysts, process catalysts,
gauze, electronic items, glass
fabrication, biomedical components

Auto catalysts, jewellery, investment,
process catalysts in chemical industry,
dental alloys, electronic components

Auto catalysts, chemical and
electrical sectors, rhodium plating,




RUTHENIUM

Electrical sector, hard disks,

Element Symbol: Ir
Atomic Number: 77

Crucibles, making sapphire
crystal, spark plugs

p—
Vae020

Few industrial uses, very hard alloys
with other PGMs, for fountain pen
tips, for instrument pivots, for
gramophone needles and
“electrical contacts.







Focus

Key
Partners

Examples of
market
development
tools

ot

Market Development Overview

Fundamental
Research

Improving
understanding
of the physical
world

AUniversities
and
scientific
institutions

Aln -house
R&D
AResearch
Grants
AScholarships
ALobbying

Product
Development

Providing
solutions to
customer
problems

AFabricators
AEntrepreneurs
AENnd Users

AThird party
R&D grants
AIP licensing
ASeed funding
ALobbying

Commercialisation

Creating
viable
market for
new
product

AFabricators
AEntrepreneurs

AMarketing
Support
Aseed funding
AIP licensing
ALobbying

Market Development Scope

Comments

Approach and portfolio
balance may vary by
metal

Maintaining strong links
with universities,
fabricators and endisers
Is critical

Integration of
government and
beneficiation initiatives
into the R+D program

The establishment of a
development fund to
encourage product
development,
commercialisatiorand
beneficiation




Outcomes of Industrial Market
Development Approach

A To encourage greater usage of PGMs by the
development of new markets and applications for the
metals

ATo Osparkdé increased interest
A To be facilitative in the commercialization of products

A To accelerate the time to market In key market
segments

ATo assist in mitigating potent
commercialization







Beneficiation value chain 0
Jewellery Development

The objective is to assist the local industry to develop platinum jewellery
design and manufacture competence so that the consumer demand

can be met.
Stimulating awareness@ Building capacity in for Supporting Programme
and driving demand design and manufacturgg manufacturing industry 9 .
Outcome and aims

wAdvertising wlraining institutions uMetal financing schemes wincreased consumer
uRetail programme uDesign competition alinks to PGI awareness
wAdvertorials 2 wldentified business uEnhanced retail experience
wPOS material support wCompetent designers

wincreased manufacturing and
platinum sales

Comments
Although the market is small the approach in line with PGI glok
approach.

Maintaining strong links with identified universities, retailers a
manufacturers

Measure outcomes to ensure programme success

14




Supporting innovation in Jewellery Design




Say | do with platinum

Moyrie Molon & Angela Young Deirdre Colomon & Jocquelne Uoyd  Corlo Frank & Frances D'cinras

You're ahout o make one of the most important dacisions in your life

A

Thore ure vo mary ways i deline commlimenl. Mariaps [+ ore of the
oidet instiutions an narth, bul even cospies apling oat of bediional
s dmmplepmiry fingss wed 0 eyl o iy o o i e,

Most of us know al about the *four Cs* when buying a diamond but we

don't give too much thought 1o the choice of metal used in our ring or are

guided by retalers. For decades, the soliire damond set in yelbw gold

was he industry standard for engagement sings but foday, we have for

more opfions...

Making the right choices

There are @ number of metals that could be idered but realisticalh

W’Iu-llulodulvmdwcvdd by mixing yollww peid with

wne of tw o rawtuls [P, camd 13 oben ploted
with rivedium, famother PG, i mabe the alley brighter und whiter.
Alas, thedium plating wears with time and will need replating every
three to five years, depending on your lifestyls.
Platinum is the ncble metol that Louis XV of France cnce dedared fo
be the crly metal fit for o king [or queen, of courssl). Pure, rore and
etemdl, the prestige of platinum is unsurpassed.
Unlike gold jewsllery, platinum jewellery is 95% pure platinum and only
5% precicus alloy. Platinum is dlso extremely rare, maoking it the most

anly gold and platinum reflact the precicusness of the cccasion.
Precious metals scld in jewellery cutlets ore measured on o carat or

percertags purity scale reflecting the purity of the metdl within the alkoy.

dusive metdl usad in the design of jewellery. If's like o lover's fouch,
once you've felt the senzuous, sikiness of platinum, you'll never want to
sattle for less. f's dso 40% denszar thon gold, 2o it fesls haavier and
oozes sophistication and lnn.ry

In South Africo, most gold jewellery is sither 182t or 9ct and
ifits yellow hus is most suted fo your colouring then gold is
probably your bast option.

On the ical side, pl ol Jawellers ofien opt to
Current South Affcan precious metals wse ploti pmngsmn’mhmdedd&rn\oﬂlbhol&udlm
Gold caratage Percentage purity Platinum more sacurely.

24t 100% Given the current glcbal mekdown and the impoct it's had on rescurce

95% P1950 prioes, there’s no better time to buy platirum. Internationally, the soles
2 91.66% of platinum in the i ond jewellery sactors have shown great
18 75% gromth and you don't want fo miss this opportunity. Now's the tims to
T4t 58% buy that platinum ring. Say it with your head and your heart —a
9ct 37,5% phatinum ring is not only a dachration of love, but a reflection of the

inherent value of this precious metal for a lifelong commitment.

Designers of platinum jewsllery tend to crecte unigus one-
off pieces that reflect the rexity of the metal, as well as

During WWII the US governmert barned the uwa of T the individudlity of its wearer. s important for your

plotinum for anything but milikary purposes =0
jewellers hod 4o turn to white gold to emulate
is whits lustre. .
When buying your ring, look out for
the hallmark of purity —

PLATFAILA

s -
@ " ring 1o reflect your parsomality and commitment.
£ ,g; This is cne piece of jewellery you'l wont to show
z off for a lifetims — maks sure it's platinum.

*950 Plat", *950 Pt* or “P250"
all indicate that it is 95% pure.

&

PLATINUM

PLATINUM

ailer about plclinum
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Beneficiation value chain
Industrial Development

The objective is to build research and development competence in South Africa.
Secondly to identify and promote value addition manufacturing of PGM driven
industries from research across the globe.

Fundamental
Research and
development

Commercialization of
new technology and
adoption

Product development
and feasibility studies

Innovation and
scanning the
environment

Adoption of technology

Targeted Mining
applications using
fuel cells




Industrial development activities

Investing in human capital
A Supporting local universities with student funding and support
A Integration of institutions with customer base

Technology transfer
A Facilitating local technology. transfer by engagement with key fabricators

Creating an enabling environment by facilitating commercialization
A Funding local commercialist ion opportunities through the development fund
A Developing metal financing schemes with various stakeholders

Value chain participation

A Actively participating in downstream activities (as an investor and partner) in
byproduct, upstream and/or downstream product lines

Profiling of beneficiation

A Demonstration of PGM applications in current operations / events for
marketing, communication and profiling effect




Patents per Source Jurisdiction

iJ Countries

|

<JE)=) N United States (28233)
4 v WIPD(7251)

EFO {5543}
- ) China (3142)
{ ' ' Japan (2284)
- Sonth Eorea (2032
Canada (A51)
Crerrnary (592
Faussian Federation {548)
— United Kingdomm (201}
= Mezico (180)
France {120)
Lustralia (120)
Tatwan (106)
Lustra (B9
¥ Ukraine (72)
South &frica (6E)
Spain (G
Mew Zealand (61)
Poland {54




AngloAmerican

Top 10 technology areas

Separation of gasses
e Catalysis

Semi-conductors:
processes

19% \ Beclodes

Semi-conduciors: jump- %
barrier
2%
Inwestigating materials by
electric, electro-chemical of
magnetic means
B%
Medicinal
Semi-conductors: details Mone N 12%
% o ecm_olsgy/Ilptelliggnhce
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Palladium and Rhodium Programme

Ethylene Removal Most fruit and vegetables are affected by ethylene, a The technol ogy i s
plant hormone that accelerates the ripening of fresh Fresh Inc (IFI), who are developing

from Fresh Produce produce. Control of the ethylene concentration around  a range of products suitable for

Pd based scavenger fresh produce has a big impact on controlling spoilage, fresh produce packaging. We

quality and shelf life, which in turn helps reduce expect to see the first sales of e+™
wastage. products on a commercial scale in

2011. New plant at JM Royston
Developed a novel ethylene scavenger technology being constructed to meet demand
based on palladium as a key active ingredient. The for 4 tons of active per month.
technology has been named e+™

L3Qa CNB:
Strawberry Trial UK
January 2011

Control at 5 days
h

e+ treated at 5 days




SA R&D Programme 0 Locally based

memory alloys and
processing them into
sheet or wire.

research
Project Objective and Status

outline
PGM d8based | Research into Initial work
alloysforHigh e x pl oi t i ng PcGnpkted h i
Temperature temperature stability
shape Memory | property by
Applications. developing and

producing high
Co -funding temperature shape
with DST

J/ WWW. CHRISTOON.COM
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PGM Development Fund

R100 million committed over 3 years

The Fund will provide capital for further PGM market development
and beneficiation by focusing on partnering innovators /
entrepreneurs in PGM technologies at various stages of development




