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PGE - Platinum Group Elements (N = 6)

44Ru  45Rh 46Pd   76Ir  77Os  78Pt

PGM - Platinum Group Metals 

Precious;  Noble;  Heavy; Siderophile; Chalcophile

or Platinum Group Minerals

FUNDAMENTALS
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Patinum Group Elements

PGE
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PRIMORDIAL FORMATION:

NUCLEI - ATOMS - MINERALS 1.0 - ROCKS 1.0

PLANETARY FORMATION:

ROCKS 1.0 - MAGMAS 1.0 - MINERALS 2.0 - ROCKS 2.0 - CORE - MANTLE

(2.1) (2.2)

PLANETARY CONVECTION:

ROCKS 2.2 - MAGMAS 2.0 - MINERALS 3.0 - ROCKS 3.0 (CRUST)

FUNDAMENTALS
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Nuclei

up to Fe
H - He

Up to U

PGEs

FUNDAMENTALS

CONDENSATION

Atoms

Minerals 1.0

Rocks 1.0
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BIG BANG !

STELLAR

FUSION

SUPER NOVAE

"Light"

PGE

"Heavy"

PGE

Ru-Rh-Pd Os-Ir-Pt

COSMIC 

ABUNDANCES
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FUNDAMENTALS

COSMIC 

ABUNDANCES

PGES HAVE SIMILAR 

COSMIC ABUNDANCES
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FUNDAMENTALS



Advanced Manufacturing & Automation: Platinum Group Metals

PLANETARY FORMATION:

ROCKS 1.0 - MAGMAS 1.0 - MINERALS 2.0 - ROCKS 2.0 - CORE - MANTLE

(2.1) (2.2)

CORE
Fe ~ 88.8%

Ni ~ 5.8%

S ~ 4.5%

Others < 1% (PGE)

MANTLE

O 44% Ca 2.3%

Mg 23% Al 2.2%

Si 22% Na 0.3%

Fe 5.8% K 0.3%

PGE ~ PPB LEVELS
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FUNDAMENTALS
RELATIVE 

ABUNDANCE IN 

EARTH'S CRUST

SIDEROPHILES

GONE TO

THE CORE
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Pt Pd Ru Rh Ir Os

Typical Bushveld PGE 

Primordial 
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APPLICATIONS
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SUPPLY/DEMAND
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SUPPLY/DEMAND
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ECONOMICS
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ECONOMICS

THE PAIN IS IN PRODUCTIVITY
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MINING
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ECONOMICS
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MINING
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MERENSKY REEF

Merensky Melanorite

Merensky Chromitite

Pegmatoidal Melanorite

Footwall

Leuconorite

MINING
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Merensky Melanorite

Merensky Chromitite

P2 Chromitite

Tarentaal Dunite

Pegmatoidal Melanorite/Harzburgite

MINING
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NP2 REEF

Merensky Chromitite

Merensky Melanorite

Footwall Leuconorite

Troctolite

MINING
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MERENSKY ORES

Spot the

Braggite

Crystal?

MINING
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50 µ

PLATINUM ORES

BASE METAL SULPHIDES

Pyrrhotite Fe8S9

Chalcopyrite CuFeS2

Pentlandite NiFeS2

P G M

Braggite (Pt, Pd, Ni) S

MINING
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NORMAL TYPE MERENSKY REEF: NORTHAM PLATINUM

FOV: 3.5 cm

Pegmatitic Pyroxenite

Interstitial Plagioclase

BMS

Use of XRCT to search

For PGM rich zones

MINERAL

PROCESSING
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NORMAL TYPE MERENSKY REEF: NORTHAM PLATINUM

FOV: 3.5 cm

BMS NETWORK

Silicates Removed

Use of XRCT to search

For PGM rich zones

MINERAL

PROCESSING
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NORMAL TYPE MERENSKY REEF: NORTHAM PLATINUM

PGM Distribution

Use of XRCT to search

For PGM rich zones

MINERAL

PROCESSING
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BMS inclusions within cumulus opx, Merensky Meranorite

MINERAL

PROCESSING
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Pegmatoidal

HarzburgiteP2 REEF BMS modes in pegmatoidal reef

1

2

3

MINERAL

PROCESSING
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BMS trapped within annealed chromites

MERENSKY CHROMITITE
MINERAL

PROCESSING
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MINERAL PROCESSING
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62%26%

6% 6%

Platinum-Group Minerals (PGM) Distribution-TRP 271

PtTeBi/PdTeBi Alloy

 
(

)
PtTeBi = 62%)

(PdTeBi = 38%

Sulphides

Arsenides
Other alloys

45%

33%

22%

Platinum-Group Minerals (PGM) Distribution-TRP 260

PtTeBi Alloy

Sulphides

Arsenides

Platinum-Group Minerals (PGM) Distribution-TRP 256

65%

33%

2% (Arsenide)

PtTeBi AlloySulphides

MINERAL

PROCESSING
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MINING & MINERAL

PROCESSING


