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Source: NREL, Shell, Hydrogen Council, IRENA, H21 North of England, National Hydrogen 
Roadmap Australia

(1) CCS: Carbon Capture and Storage

Black/Grey hydrogen

Usesfossilfuelsto producehydrogenusingthermochemicalprocesses:

Á Coalor biomassgasification
Á Steammethanereforming(SMR)

Green hydrogen (zero carbon H2)

Electricalenergy is used to dissociatewater into hydrogenand oxygen
throughelectrolysisprocess.

Á Alkaline electrolysis (AEC)
Á Proton exchange membrane electrolysis (PEM)ðPreferred
for REScoupling due to dynamic response time and wider
load ranges
Á Solid Oxide Electrolysis (SOEC)

Blue hydrogen (low carbon H2)

Producedusingthe sameenergysourceandprocessasgreyhydrogenbut
addingCCS(1) to reduceemissions.

Á CO 2 reduction can reach up to 90%
Á CCS remains to be fully proven and can add a significant

cost to the process
Á Value chain for CO 2 need to be developed

CCS

Share of energy sources used globally to produce hydrogen 
[2018, %]
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