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  More than 

68,000 

employees 

Revenue** 

ú16.38  
billion Present in  

80 countries 

More than 3 million 

customers and  

patients  

** 2015, not including Airgas 
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Applications of industrial gases 
Solution provider across multiple industry sectors 

OXYGEN 

O2 

NITROGEN 

N2 

ARGON 
Ar 

ƴ  Steel 

ƴ  Glass 

ƴ  Refining 

ƴ  Chemicals 

ƴ  Electronics 

ƴ  Oil & gas 

ƴ  Renewable energy 

ƴ  Pulp & paper 

ƴ  Metallurgy 

ƴ  Food & beverage 

ƴ  Healthcare 

ƴ  Aeronautics 

ƴ  Welding 
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How does Air Separation work? 
Cryogenic Distillation of Air 

Boiling points 

Nitrogen -195.8 C 

Argon -185.8 C 

Oxygen -183 C 
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Supply chain of Air Gases 
One process, two production optimization problems  

Features Gases Liquids 

Demand Continuous Batches 

Inventory Limited Large 

Liquid 

Scheduling 

Real-Time 

Optimization 

Gas Network 

Liquid targets 

Start times 

Produced amounts  

Capacities 

Equipment availability 

Set-points 

Demand 

Energy 

Price System state 

Gas Demand 
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Energy Liquid Production Inventory Sourcing Distribution Customer 

Energy Gas Production Pipeline / Over-the-fence Customer 


