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Disclaimer: This presentation has been prepared by Anglo American Platinum Limited (“Anglo American Platinum”) and comprises the written materials/slides for a 

presentation concerning Anglo American Platinum. By attending this presentation and/or reviewing the slides you agree to be bound by the following conditions. 

This presentation is for information purposes only and does not constitute an offer to sell or the solicitation of an offer to buy shares in Anglo American Platinum. Further, it 

does not constitute a recommendation by Anglo American Platinum or any other party to sell or buy shares in Anglo American Platinum or any other securities. All written or 

oral forward-looking statements attributable to Anglo American Platinum or persons acting on their behalf are qualified in their entirety by these cautionary statements. 

Forward-Looking Statements 

This presentation includes forward-looking statements. All statements other than statements of historical facts included in this presentation, including, without limitation, those 

regarding Anglo American Platinum’s financial position, business and acquisition strategy, plans and objectives of management for future operations (including development 

plans and objectives relating to Anglo American Platinum’s products, production forecasts and reserve and resource positions), are forward-looking statements. Such forward-

looking statements involve known and unknown risks, uncertainties and other factors which may cause the actual results, performance or achievements of Anglo American 

Platinum, or industry results, to be materially different from any future results, performance or achievements expressed or implied by such forward-looking statements.  

Such forward-looking statements are based on numerous assumptions regarding Anglo American Platinum’s present and future business strategies and the environment in 

which Anglo American Platinum will operate in the future. Important factors that could cause Anglo American Platinum’s actual results, performance or achievements to differ 

materially from those in the forward-looking statements include, among others, levels of actual production during any period, levels of global demand and commodity market 

prices, mineral resource exploration and development capabilities, recovery rates and other operational capabilities, the availability of mining and processing equipment, the 

ability to produce and transport products profitably, the impact of foreign currency exchange rates on market prices and operating costs, the availability of sufficient credit, the 

effects of inflation, political uncertainty and economic conditions in relevant areas of the world, the actions of competitors, activities by governmental authorities such as 

changes in taxation or safety, health, environmental or other types of regulation in the countries where Anglo American Platinum operates, conflicts over land and resource 

ownership rights and such other risk factors identified in Anglo American Platinum’s most recent Annual Report. Forward-looking statements should, therefore, be construed in 

light of such risk factors and undue reliance should not be placed on forward-looking statements. These forward-looking statements speak only as of the date of this 

presentation. Anglo American Platinum expressly disclaims any obligation or undertaking (except as required by applicable law, the Listings Requirements of the securities 

exchange of the JSE Limited in South Africa and any other applicable regulations) to release publicly any updates or revisions to any forward-looking statement contained 

herein to reflect any change in Anglo American Platinum’s expectations with regard thereto or any change in events, conditions or circumstances on which any such statement 

is based. 

Nothing in this presentation should be interpreted to mean that future earnings per share of Anglo American Platinum will necessarily match or exceed its historical published 

earnings per share. 

Certain statistical and other information about Anglo American Platinum included in this presentation is sourced from publicly available third party sources. As such it presents 

the views of those third parties, but may not necessarily correspond to the views held by Anglo American Platinum. 

No Investment Advice 

This presentation has been prepared without reference to your particular investment objectives, financial situation, taxation position and particular needs. It is important that 

you view this presentation in its entirety. If you are in any doubt in relation to these matters, you should consult your stockbroker, bank manager, solicitor, accountant, taxation 

adviser or other independent financial adviser (where applicable, as authorised under the Financial Advisory and Intermediary Services Act 37 of 2002 in South Africa). 
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So in a conference like this what would we talk about?” 

 

Furnace bellows operated by waterwheels,13th Century, China “Smelting ore” 
De re metallica, Georgius Agricola,1556 

http://upload.wikimedia.org/wikipedia/commons/9/9f/Agricola01.jpg
http://en.wikipedia.org/wiki/Georgius_Agricola
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• Overview of PGM Processing 

 

• Alternatives for primary PGM processing 

 

• Drivers of value 

 

• What does this mean for the Northern Limb Growth? 
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Agenda 
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 Platinum Group Metals (PGMs) are recovered through underground and open pit mining from poly-metallic 

sulphide ores containing PGMs, Nickel, Copper and other metals: 

• Platinum (Pt), Palladium (Pd), Rhodium (Rh) and Ruthenium (Ru) are the most prevalent of the six PGMs, 

with Iridium (Ir), and Osmium (Os) found in much smaller quantities 

• Gold is often associated with PGM deposits and treated as part of a family — with Platinum, Palladium and 

Rhodium —collectively known as “4E” 

• Nickel and Copper are the most prevalent base metals 

• Chromite (used to derive Chrome) is another significant byproduct 

• Cobalt, silver, selenium and tellurium are found and recovered in trace quantities 

 

 World PGM reserves total about 3,200 M oz (c. 200 years at the current rate of production), and are found in 

relatively few areas of the world; South Africa (88%), Russia (8%), North America (2%), Zimbabwe (1%) and 

Rest of World (1%) 

 

 South Africa (SA) is the source of over 60% of newly mined PGMs and over 80% of Platinum. PGM mining in 

South Africa is located in the Bushveld Complex in three regions commonly referred to as the Western, 

Eastern, and Northern Limbs 

 

 The Bushveld Complex includes three distinct mineral-bearing reefs: 

• The Merensky Reef, the source of most historical and current SA production, contains relatively higher 

PGM grades and ratios of Platinum (vs Palladium) 

• The UG2 Reef, a chromite-rich reef, is more consistent, but lacks Merensky’s high yield of Gold, Copper 

and Nickel byproducts. In the last decade, PGM miners recover chromite as a separate product 

• Platreef is a wider reef with lower PGM values, but higher base metal content (c. 5 times) 
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Overview of PGM Resources 
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Simplified PGM Activity Chain (Illustrative) 

Source: Anglo Platinum. Notes: Grades are Anglo Platinum typical values, which may not match industry average. 

          End Use      Fabrication Refining           Smelting            Concentration Mining 

Activities 

Output 
• Run of mine 

Ore (Merensky/ 
UG2/Platreef, 
3-6 4E g/t) 

• Composite 
concentrate (100-
500 4E g/t) 

• Tailings (to tailings 
dams) 

• Chromite recovery 

• Converter matte 
(>2,800 4E g/t) 

• Sulphuric acid 

 

• Autocatalysts 

• Jewellery 

• Other Industrial products   (e.g. 
chemicals, electronics, fuel cells) 

Mining 

Crushing & 

Milling 

Froth 

Flotation 

Drying and 

smelting in 

electrical 

furnace 

Air/O2 blown 

Converters  

Sulphur 

Removal 

• Nickel 

• Copper 

• Cobalt Sulphate 

• Sodium Sulphate 

• Nickel sulphate 

Base Metal Refining  

(incl. Magnetic Concentration for 

some players) 

Precious Metal 

Refining 

Base Metal Refining 

• PGMs 

• Gold 

Incorporating PGMs 

into various end 

applications 

Processing: c.10% of input from non-integrated miners 

Major PGM miners are integrated from mining to refining and therefore maintain 

considerable processing assets that produce both refined PGMs and by-products 
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Converter    Matte 

Lebowa 
Mogala-

kwena 
Twickenham Modikwa Mototolo Amandelbult BRPM Union Marikana Kroondal Rustenburg 

Northern 
Limb 

Eastern 
Limb 

Western 
Limb 

Output 

Smelting 
• 3 Centres 

Concentrators 

•  

 

Refining 

Mining 

 

Bokoni 
Mogala-

kwena 
Modikwa Mototolo BRPM Amandelbult Union  Marikana Kroondal Rustenburg 

Waterval 
(at Rustenburg) 

Polokwane 
(N&E Limbs) 

Slag Cleaning Furnace  
(at Rustenburg) 

PMR: Precious Metals Refinery 
(at Rustenburg) 

Nickel 

Copper 

Cobalt Sulphate 

Sodium Sulphate 

PGMs 

Gold 

BMR: Base Metals Refinery (incl. Magnetic Concentration Plant) 

(at Rustenburg) 

Mortimer 
(at Union) 

Union Chromite 

Recovery Plant 

PGM Concentrated Residues 

Tailings 

Purchased 

Concentrate 

Concentrate 

Furnace Matte 

Primary 
Smelting 

Ore 

Recovered    Material 

Anglo Converting Process (at Rustenburg) 

Our configuration differs from our competitors - we have a broad footprint across all 3 

Bushveld limbs. Consequently, our integrated production system is more complex (i.e.13 

concentrator plants,  3 smelters and  2 refineries) 
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e

s
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g
 

M
in
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g

 

Mine Output ( OM Ore) 

Concentrator Output (Concentrate) 

Smelter and ACP Output (matte) 

Refinery Output (pure metal) 

Twickenham( 

Unki 

Unki 

Sulphuric Acid 
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Anglo is the only major with a smelter in Eastern/Northern Limbs 
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Competitor Landscape 

The majors are generally vertically integrated with own downstream processing 

Source:  Brook Hunt 2012 

      Refining        Smelting & Converting Concentration 

• Rely on third party PGM refiners 
• Smelting associated with the huge 

nickel infrastructure 

• Recoveries associated with 

Nickel 

• Outsourced PGM refining to Heraeus 

• Excess base metal outsources to AAP and 

Empress as nickel sulphate 

• Furnace reliability challenging due to 

high UG2 feed 
• Good recoveries 

• Outsource refining to AAP and Impala • Outsourced to AAP and Impala • Outsourced to contractors 

• Recoveries and costs similar to competitors 

• Refining of excess base metals outsourced 

• Use of round furnaces challenging 

• Standby furnaces - 50% buffer 

capacity due to reliability issues 

• Higher UG2 head grades 

• Achieving high PGM 

recoveries 

• Recoveries and costs similar to competitors 

• Produces powder nickel 

• Largest recycler of spent auto catalyst 

• Maintains a standby furnace  

• Sulphur abatement limitations 

• Lower cost of production  

• All production pass through 2 

plants 

• Lower recoveries 

• Recoveries and costs are similar to 

competitors 

•  Technology leader 

• State of the art electro-winning facility 

 

 

• Only & double capacity smelter in 

North/East 

• Stand alone ACP for sulphur capture 

• Potential to process recycling 

• Ability to smelt UG2 concentrate 

• High metal recoveries 

 

• Good recoveries.  

• Ultrafine grinding technology  

• Leading recoveries. 

• Treats complex Plat reef ore 

and tailings 

 

Activity 

Miner 

Refiner 

Miner 

Smelter 

Conversion 

Refiner 

Miner 

Smelter 

Conversion 

Refiner 

Miner 

Smelter 

Conversion 

Refiner 

Miner 

Smelter 

Conversion 

Miner 

Smelter 
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• Overview of PGM processing? 

 

• Alternatives for primary PGM processing 

 

• Drivers of value 

 

• What does this mean for the Northern Limb? 
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Agenda 



PLATINUM 

Options Available in the PGM Processing Value Chain… 

The value chain can be configured to suit the available capital as long there is suitably 

economic capacity ... it’s not straight forward 

Earliest logical exit is after concentrating to sell 

PGM concentrate, but options are limited.. 

Mining Concentrator Smelting Converting 
Base Metal 

Refining 
PGM 

Refining 

Sell Ore Sell 

Concentrate 

Sell Furnace Matte Sell Converter Matte Sell Residues Sell Pure Metals 

• Proximity to 

concentrator 

capacity 

• Minimize 

transport 

costs 

• Process mixed 

low grade conc. 

• Refractory conc. 

penalties: c. 15% 

MgO, 2-6% 

Cr2O3 

• High temperature 

capability > 

1400°C 

 

• Mixed low grade, solid 

matte converting 

• Refractoriness 

capability (0.5-5% 

Cr2O3) 

• High process 

temperature capability 

> 1300°C 

• Sulphur fixation 

• Whole/Slow-cool  

matte leach 

capability 

• Ni/Cu/Co & PGM 

separation 

capability 

• Suitable PGM toll 

refining capacity 

• High PGM recovery 

• Sulphur fixation 

• PGM refining 

capability, or 

• PGM slimes refining 

capability at  

acceptable recovery 
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Why not use readily available copper processing capacity? 

Smelting Type No. Of 

Companies 

world wide 

Copper concentrate 

grade (wt%)  

Operating 

Temperature 

(°C) 

Flash  20 16-33 1200-1380 

Bath 23 15-30 1130-1320 

Electric 3 25- 30 1200-1300 

Reverberatory 2  12 1500 

Reverberatory 4 25-35  1300-1350 

Blast 2 21-28 1150 -1300 

Shaft 2  10-14 Not provided 

 

Electrothermic 

1 20-24  1200-1250 

Although capacity is readily available, techno/economic constraints make copper smelters 

unsuitable for PGM processing   

Source: JOM 

 60 smelters world wide with >100ktpa 

capacity 

 Only one smelter reported to run at 

suitable process temperatures 

>1500oC 

 

 High grade concentrate requirement 

• PGM Cu grade way too low <2% 

• Typically require high sulphur 

(c.20%) containing copper 

concentrate 

 

 Typically one high purity product 

• Cannot contaminate with Ni/Co and 

other impurities 

• Unable to handle multiple products 

 

 PGM recovery relatively low 
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C:/Documents and Settings/lnelson/My Documents/LRN/Strategy/Strategy Working Group/2012/Copper Smelter Survey table v3 for PGM.xls
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What of Ni/Cu processing facilities? 

Similar techno/economic to considerations make typical nickel producers unsuitable 

 Only mixed nickel/copper sulphide capacity is suitable 

• Ni laterite unsuitable due to copper contamination in the PGM concentrate 

• Norilsk and Jinchuan have declined our feed in the past 

• BCL and BSR on care maintenance but with poor base metal and PGM recoveries 

 

 Others are running at near capacity 

• BHP, Fortaleza, Harjavalta, Vale, Glencore in Sudbury 

 

 High grade concentrate requirement 

• Generally Ni/Cu concentrate of 10-20% 

• PGM grade way too low <5% 

 

 Technical Limitations 

• Cannot process high MgO and chromite  

• Operating temperatures below 1400oC 

 

 Typically achieve low PGM recoveries 

• 80-95% PGM recoveries 
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Operating temperatures govern suitability of smelting  process 

 

 Operation   Matte composition              TLiquidus, °C  TTap, °C  ∆T, °C 

Copper:  

 Western Mining – Olympic   Dam 99%Cu, <1%Fe, <0.5%S  1080 1320 240 

 Jiangxi Copper – Guixi  63%Cu, 12%Fe, 21%S  1100 1380 280 

 Saganoseki   66%Cu, 10%Fe, 21%S  1110 1250 140 

 Kennecott – Garfield  70%Cu, 8%Fe, 21%S  1120 1315 195 

 Codelco – Caletones  74%Cu, 4%Fe, 21%S  1125 1260 135 

 Jinchuan   36%Cu, 35%Fe, 26%S    940 1300 360 

 Phelps Dodge – Miami  57%Cu, 14%Fe, 24%S  1075 1170   95 

 Ural Metallurgical Co   45%Cu, 30%Fe, 25%S  1025 1280 255 

Nickel:  

 Glencore Sudbury   33%Fe, 17%S, 48%CuNiCo 1200 1260   60 

 Norilsk, Russia  53%Fe, 23%S, 22%CuNiCo 1250 1300   50 

 Vale Thompson   37%Fe, 27%S, 32%CuNiCo   950 1190 240 

 Kalgoorlie    20%Fe, 27%S, 49%CuNiCo   900 1170 270 

 Jinchuan    29%Fe, 23%S, 45%CuNiCo 1100 1240 140 

 Nadezda, Norilsk   23%Fe, 27%S, 48%CuNiCo   900 1150 250 

 Vale Copper Cliff   24%Fe, 26%S, 48%CuNiCo   900 1210 310 

 BCL   33%Fe, 25%S, 32%CuNiCo 1050 1164 114 

 FeNi – Ni Laterite smelting                       35% Ni, <1%C, rest Fe  1400-1450      1450-1500   50 

 
Platinum:     Southern African PGM mattes              40%Fe, 30%S, 28%CuNiCo  850 1450 600 

Source: JOM World Nonferrous Smelters Survey, Part I: Copper, 2004 & Part IV: Nickel. 2007  

 

Platinum smelting temperatures are significantly higher than other metals due to presence 

of chrome making them incompatible; high superheats require special furnace design 

consideration 
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Primary PGM processing capacity is not easily globally traded, with very few concentrated 

alternatives 

 

 
 Copper smelters cannot process low grade and Ni/Co impurity containing concentrate 

 

 Equally low grade and presence of Cu in concentrate renders pure nickel sulphide smelters 

unsuitable (not only a transport cost issue, but also directly leads to lower pay metals 

recovery) 

 

 A requirement for high temperature processes renders almost all copper and nickel smelters 

unsuitable for primary PGM processing 

 

 Non custom designed processing facilities achieve low PGM recoveries, typically less than 

95%. 

 

 UG2 concentrate limits the technology of choice to electric arc smelting due to refractoriness 

 

 

 

Leaves other integrated PGM processing facilities 

or own capacity 
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• Overview of PGM processing? 

 

• Alternatives for primary PGM processing 

 

• Drivers of value 

 

• What does this mean for the Northern Limb? 

Agenda 
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Activities 

 

Key value drivers 

factors 

 

• Open Cast Mining 
• UG Mining 

• Production of Base 
Metals 

• Labour costs 

• Productivity 

• Head grade 

Purchase price • ~c. 50% of ref 

value 

OpEx  • R9,016/ref oz 

• Concentrating 1-
4% mass 

• PGM Recovery 

• Energy, reagents 

• Asset reliability 

• ~c. 85%  

• R2,649/ ref oz 

• Efficient split of 

base metals vs 

PGMs 

• ~c.90% 

• R518/ref oz 

• Splitting of the 
PGMs 

• Production of 
high grade matte 

• PGM Recovery 

• Energy 

• Asset reliability 

• ~c. 90% 

• R1088/ref oz 

• Product grade 

• Technology 

• ~c.95-98% 

• R282/ref oz 

The key drivers of process value and costs, come down to capital and operating efficiency 

Value Chain for processing 

Processing Economics : key drivers of value 

Mining Smelting BMR Refining Concentrator 

I II III IV 

Smelting and refining c.15% of opex 

% of total costs  • 68% • 20% • 8% • 3% • 2% 

Implied margin • 15-20% • 10-12% • 10% • 2-5% 

16 
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The mine to mine-mine opportunity……that is where the losses are 

“Where is our focus to drive value? 

17 

  

U/Ground Pt 

Mine Loss 

O/cast Pt 

Mine 

Loss 

Copper 

Conc. & 

Smelting 

Nickel 

Conc. & 

Smelting 

Nickel 

Laterite 

Smelting 

U/Ground Au 

Mine Loss 

O/Cast 

Au  Mine 

Loss 

Total Losses Before Process 27% 28% 16% 9% 25% 

Concentrator/Plant Losses 13% <20% 10% 13% - 5% 2% 

Smelting Losses 1% 1%  1%   8%** - - 

Refining Losses <1% <1%  0.05%   1% <1% <1% 

Overall Processing Losses 15% <22% 9%* 22%* 9% 6% 3% 

* T Norgate, S Jahanshahi, Minerals Engineering, 2010 
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Technology and Innovation 

Our R&D effort is directed at the mine to mill optimisation as a consequence.. 

 

 
 

• Mechanization 
• Low profile equipment 

• Non-explosive mining – cutting 

• Selective blasting 

 

 

 

• Productivity - Safety 

• Dilution 

• Energy 

• More efficient mine design 

 

Source:  Anglo American Platinum 

Mining 

Concentrators 

Value Chain Innovation Focus Impact 

 

• Grade Engineering 

• Geo-metallurgy 

• Sorting 

• Alternative flow sheets 

• Novel commination circuits 

• Sorting 

• Fines floatation 

• Automation and modelling 
 

• Novel disruptive technologies 

• Hydrometallurgy 

• Novel reagents 
 

 

• Productivity  

• Energy 

• Capital efficiency 

• Better recoveries 
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Why do we keep deploying capacity downstream? 

 Do nothing – tolling excess Ni/Cu matte vs brown 

fields expansion of BMR to 33ktpa 

 Value generated from 

 Avoidance of transport and toll costs 

 Achieving much higher PGM recoveries in 

custom designed process 

 Can reject hazardous impurities more cost 

effectively 

 Compelling economic case at IRR of 34% 

 Tolling out can attract capital charges to 

guarantee capacity  

Above a certain scale of tolled out volume, it pays to build own capacity, BMR expansion 

case (illustrative) 

 

 
  

30801 

33105 

29500

30000

30500

31000

31500

32000

32500

33000

33500

"Do Nothing " BMR Expansion

N
P

V
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n
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A
R
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“Do Nothing” means toll out Ni/Cu matte 

BMR Expansion from 21.5 to 33ktpa 

Comments 
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Key Message 

 Once capital is sunk, smelting and refining accounts for 13% of opex 

 

 To maximise value, PGM’s are to be processed in custom built plants 

 

 Majors have tended to integrate downstream to maximise value 

 

 AAP can reduce Processing capital spend by re-configuring up stream mining portfolio to 

match and utilise existing capacity - opportunity for Mogalakwena 

 

 Above a certain amount of tolling volume, it pays to build own facilities 

 

 Limited short term tolling capacity is available – someone will have to deploy additional 

capacity or closure of existing mines to release current capacity 
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There is a compelling economic case for deploying own integrated processing… 

alternatives are limited and expensive 
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• Overview of PGM processing? 

 

• Alternatives for primary PGM processing 

 

• Drivers of value 

 

• What does this mean for the Northern Limb? 

Agenda 
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Northern Limb Growth Challenges 

Significant PGM 

resource – largely 

unexplored 

Complex 

mineralogy with 

lower “pay metal” 

recoveries 

Lower-grade PGM 

concentrate with 

relatively high 

base metal 

sulphide content 

Logistically more 

challenging – 

further away from 

smelters and BMR 

/ PMR 

1 2 3 4 

Drives significant industry capacity constraints and large and intense 

capital requirements across the value chain 

With limited tolling capacity, it is going to be necessary for new capacity to be deployed..but 

at siginifcant capital cost and significant hurdles to overcome 
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SOURCE: “Charting our water future” – Water Resources Group 

Societal needs come first…Limpopo is a water scarce area 

in 2008 
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Metal Process GER (MJ/kg) GWP (kg CO2e/kg) x10 AP(kg SO2e/kg) x1000 SWB (kg/kg)

T.E. Norgate et al., Journal of Cleaner Production, 2007 

Cu 

Ni 

Novel technologies ... Truly lower energy/environmental footprints? 

T Norgate, S Jahanshahi;  Min. Eng., 2010 
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Novel technology – offering better capex efficiency? 
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“Chalcopyrite 

leaching is 

niche, at best. 

Send the 

concentrate to 

the smelters” 

Smelting – followed by hydrometallurgy still remains the flow sheet of choice 



PLATINUM 

But is direct leaching far superior technology? 

26 

Myth of Indisputable Superiority 

• Energy: 

• Despite “ambient/low temperatures” for Hydrometallurgy versus “high temperatures” for Pyrometallurgy: 

• Quantity:  Hydrometallurgy requires 10-50 x mass water to be heated concomitantly 

• Reaction Rate:  Hydrometallurgy inherently slower, leading to longer residence times 

• Feed Fuel:  often sulfide feed itself is a fuel leading to autothermal pyrometallurgical operation 

• Environmental Impact: 

• Pyrometallurgy: 

• Modern smelters > 99.5% SO2 capture 

• Generally improved protection against noxious  releases 

 

• Hydrometallurgy: 

• Solid waste burden – “jarosites” & “red muds” 

• Aerosols – “hexavalent Cr”, “Ni mist”, “acid mist” 

HH Kellogg, “The State of Nonferrous Extractive Metallurgy”, JOM, 1982 
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Key Message 

27 HH Kellogg, “The State of Nonferrous Extractive Metallurgy”, JOM, 1982 

The Northern Limb offers significant future opportunities but faces significant growth 

constraints….Anglo has incumbent first mover advantages 

 

 South Africa is water and energy constrained and Limpopo is in a far worse position. 

 

 To maximise value, PGM’s are to be processed in custom built plants 

 

 Hydrometallurgy novel flowsheets are in nascent stages 

 

 AAP can reduce capital spend on Processing by re-configuring dowsntream processing 

capacity to match reconfigured mining portfolio 

 

 Limited short term tolling capacity is available 

 

 But remember its not as straight forward, PGM processing is complex 

 


