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Industry snapshot  
2011 production:   1.14m. tonnes 
2012 production:   1.01m. tonnes 
 
Flake output share:  49%  
Amorphous output share:  50% 
Vein output share:  1%   
 
#1 Producer:   Heilongjiang Aoyu Energy, China 90,000 tpa capacity 

#1 Producer (Outside China):  Nacional de Grafite, Brazil  72,000 tpa capacity   
 
 
 
Markets:  
 
 
 
 

Data Source: Industrial Minerals’ Natural 
Graphite Report 2012   

http://www.metalbulletinstore.com/images/covers/NaturalGraphiteReport/Graphite2012.pdf
http://www.metalbulletinstore.com/images/covers/NaturalGraphiteReport/Graphite2012.pdf


Vein Graphite  
• Purest form in nature   
• Large single crystals 
• Purity: 95 – 98% C 
• Occurs in large lumps 
• <1% of world output  

• Sri Lanka – world’s only mine 

Top vein producers 
1. Sri Lanka 

1. Graphite production  Data Source: Industrial Minerals’ Natural 
Graphite Report 2012   

http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101
http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101


Flake Graphite  
• High quality, quite common 
• Occurs as small flakes, specs 
• Purity: 85-95% C 
•49% of world graphite output 

 
Top flake producers  
1. China   
2. Brazil 
3. India 
4. North Korea 
5. Canada 
6. Norway 
7. Zimbabwe 
8. Ukraine 
9. Czech Republic 
10. Uzbekistan 
11. Russia  
12. Madagascar  
 

1. Graphite production  Data Source: Industrial Minerals’ Natural 
Graphite Report 2012   

http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101
http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101


Amorphous (micro-crystalline) 
• Low quality, common 
• Associated with coal mines (meta-coal) 
• Purity: 70-85% C 
• Biggest producers: China, Mexico 
• 50% of world graphite output  

 Top amorphous producers  
1. China 
2. Mexico  
3. Austria  
4. North Korea 
5. Russia  
6. Turkey  

  
 

1. Graphite production  Data Source: Industrial Minerals’ Natural 
Graphite Report 2012   

http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101
http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101


Production market share  

Top Producers     Share of supply    y-o-y direction  

• China: dominates world supply    80%   

• Brazil: world’s biggest outside China    8% 

• India: modest flake graphite producer   4% 

• North Korea: supplier to the Chinese   3% 

• Canada: only miner in North America  2%  

1. Graphite production  

Source: Industrial Minerals’ Natural Graphite Report 2012 
(www.indmin.com/graphitereport )  

Data Source: Industrial Minerals’ Natural 
Graphite Report 2012   

http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101
http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101


2. How is Graphite produced? 

To market  
To market  

Data Source: Industrial Minerals’ Natural 
Graphite Report 2012   

http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101
http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101


China Data Source: Industrial 
Minerals’ Natural 
Graphite Report 2012   

 

Picture: Simon Moores 

http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101
http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101
http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101


China 
Data Source: Industrial Minerals’ Natural Graphite Report 2012   
Picture: Simon Moores 

http://www.metalbulletinstore.com/images/covers/NaturalGraphiteReport/Graphite2012.pdf


Brazil  
Data Source: Industrial Minerals’ Natural Graphite Report 
2012   
Picture: Simon Moores 

http://www.metalbulletinstore.com/images/covers/NaturalGraphiteReport/Graphite2012.pdf
http://www.metalbulletinstore.com/images/covers/NaturalGraphiteReport/Graphite2012.pdf


Norway Data Source: Industrial Minerals’ Natural Graphite Report 
2012   
Picture: Simon Moores 

http://www.metalbulletinstore.com/images/covers/NaturalGraphiteReport/Graphite2012.pdf
http://www.metalbulletinstore.com/images/covers/NaturalGraphiteReport/Graphite2012.pdf


3. Commercial markets for graphite  

Refractories  

Source: Shinagawa 
Refractories  

•  High temperature bricks, linings and shapes  

•  Biggest demand driver 380,000 - 430,000 tonnes/year 

•  Requires flake graphite >85% C, medium flake and above 

•  Driven by steel production    

Data Source: Industrial Minerals’ Natural 
Graphite Report 2012   

http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101
http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101


3. Commercial markets for graphite: Refractories   Data Source: Industrial Minerals’ 
Natural Graphite Report 2012   

http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101
http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101


3. Commercial markets for graphite: Batteries   

The Lithium-ion era… 
Data Source: Industrial Minerals’ Natural 
Graphite Report 2012   

http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101
http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101


1950s: Alkaline battery 
 
1970s: Nickel hydrogen battery 
 
1980s: Nickel metal-hydride battery 
 
1990s: Lithium-ion polymer 
• Portable electronics, power tools  
 
2000s: Lithium-ion  
•Portable electronics, power tools 
 

2012-2020: Lithium-ion  
•Portable electronics, power tools, large scale energy storage, hybrid & electric vehicles 
 

 

3. Commercial markets for graphite: Batteries   

Graphite Consumption 
 

Technology 
 

Graphite (natural & synthetic), the anode material of choice  

Data Source: Industrial Minerals’ 
Natural Graphite Report 2012   

http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101
http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101


 
 
Uses – Electric vehicle batteries  

 
 

• Graphite (natural + synthetic) the anode of 
choice for all battery technologies 
 
• Spherical graphite = the goal 

• Highly processed flake graphite 
• Optimum product for batteries 
  

•2.5 tonnes of flake graphite = 1 tonne of 
spherical graphite 
 

EVs charging in central London, August 2012 



Commercial markets for graphite: Batteries   

Case study: Nissan Leaf 

1kWh Li-ion Battery:  
• 0.6-0.8kg lithium carbonate equivalent (LCE) 

•Consumed as lithium carbonate or hydroxide = electrolyte 
• 1.2-1.6kg graphite 

 
Case Study: Nissan LEAF 
•24kWh Battery Pack  
•19kgs Lithium carbonate per car  
•38.4kgs Graphite per car 
 

 

Data Source: Industrial Minerals’ 
Natural Graphite Report 2012   

http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101
http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101


Warning: Batteries compete directly with refractories for the same flake graphite  

 1m. EVs = 105,000 tonnes graphite = medium to large flake = 5 new mines  



Expanded Graphite 

Characteristics: 
•High purity  
•High crystallinity  
•Sheet-like particles   

Characteristics: 
•High purity  
•High crystallinity  
•Spherical (potato-like) particle shape 

Spherical Graphite 

Battery grade graphite  

Raw material requirements: Purity (90%C, >93% C ideal);  medium to large 
flake (the larger the flake, the higher the yield).   

Data Source: Industrial Minerals’ Natural 
Graphite Report 2012   

Challenge: Producing a consistent, hi-tech product the market can use 

 

http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101
http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101


Price voltatility increasing:  
Data Source: Industrial Minerals’ Natural 
Graphite Report 2012   

http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101
http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101


Critical Mineral Status: Graphite revision   
Data Source: Industrial Minerals’ Natural 
Graphite Report 2012   

http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101
http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101


China  

• Mining revolution >>> Forcing consolidation >>> supply restrictions  

•Trends are long term >>> generational 

 

 

 

 

 

•Supplies 80% of the world’s 
graphite  

• Trying to build an value chain   

• Reduction in exports of all raw 
materials = supply restrictions 

 

 

 

 

Facts  

Myths  

• China has a rare earths style export quota system – only VAT + Export tax 

• China is running out of graphite 

• This is the same situation as 1993 

  

Data Source: Industrial Minerals’ Natural 
Graphite Report 2012   

http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101
http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101


China: mining controls  
China restrictions >>> Graphite consumers now 
buying mines>>> reduce dependence on China  



Industrial Minerals’ Graphite Resource Map 
Limited number free for American Resources Policy Network visitors  

Email: smoores@indmin.com  

mailto:smoores@indmin.com


The Natural Graphite Report 2012  

 

> New, original data from Industrial Minerals 
> Supply analysis (Flake, amorphous, vein) and forecast to 2016 
Unique country supply reviews including: China, Brazil, India, North Korea, and Canada 

> Demand analysis and forecast for 2016:  
Li-ion batteries, refractories, & emerging end uses  

> Price analysis and forecast to 2016 
> Risks to demand destruction  
> Critique of the graphene revolution 

For more information click here>>Industrial Minerals’ Natural Graphite Report 2012   

http://www.metalbulletinstore.com/product.asp?PositionID=campaign&ProductID=16101


New for 2013: Industrial Minerals Data | Graphite 
launches 

 

> Online bespoke price database for natural graphite & fluorspar  
> Regular price judgements  
> Dedicated analysis on supply, demand and price trends  

For more information click here>>www.indmin.com/IMData  

http://www.indmin.com/IMData


For more information click here>>www.indmin.com/IMData  

1. Graphite Price Database 

http://www.indmin.com/IMData


For more information click here>>www.indmin.com/IMData  

2. Graphite Industry Analysis 

http://www.indmin.com/IMData


For more information click here>>www.indmin.com/IMData  
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