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Hydrogen properties
Diffusivity

• In the air the 

• diffusivity for hydrogen is: 0.63 cm2/s

• diffusivity for methane is: 0.20 cm2/s

• diffusivity for vapours: 0.08 is: 0.63cm2/s



Hydrogen properties

Critical point T= 33.2 K P= 1.3 Mpa
Melting Point 14 K atmospheric pressure
Boiling point 20 K atmospheric pressure

Normal hydrogen is a mixture of ortho
(75%) and para (25%) hydrogen

A catalyst is needed to convert hydrogen in 
para-hydrogen (more stable, slower 
evaporation rate when stored).
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Hydrogen properties

• Flammability range
In air at ambient conditions:

• Hydrogen 4-75%
• Gasoline 1-7.6%

• Explosive range 15-59%
In terms of equivalence ratio: 
• hydrogen: 0.1<f<7.1
• gasoline 0.7<f<4
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Lower heating 
value: 119.96 
MJ/kg 

Combustion 
products: H2O, 
NOx

Toxicity: none

Density at NTP: 
0.0883 kg/m3

Flame visibility: Scarce
Colour and/or odour: none

Molecule 
diameter: 120 pm

Hydrogen properties - Summary

Minimum ignition 
energy: 0.017 mJ

Flammability 
range in air: 4 ÷ 75 
%vol
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HYDROGEN STORAGE
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Series of 16X50 L cylinder packs proposed by the Calvera company

Multiple Element Gas Container (Calvera company) 
Example of a tube trailer in a 40-foot container half height [49]



LIQUID ORGANIC HYDROGEN CARRIER

PURE

COMPLETE SYSTEM +

[9]

[19]



LOHC plant example



Schematic representation of a LOHC plant producing 
hydrogen for the fuel cell [1]

HYDROGENIOUS LOHC STORAGE SOLUTIONS [48]



CHARACTERISTICS PROPERTIES OF MOST STUDIED LOHC [17]


