
Bridging Blue and Green 
Hydrogen

Introduction
The production of blue hydrogen is frequently considered as a
transitional hydrogen production option as part of establishing a
hydrogen economy, and is conventionally executed via steam methane
reforming (SMR) coupled with CO2 sequestration. An alternative to SMR
is the use of autothermal reforming (ATR)1,2, this effectively involves the
co-injection of oxygen and steam as reactants, eliminating the
requirement for supplementary reactor heating. Synergy between
electrolysis and ATR with the inclusion of Carbon Capture and Storage
(CCS), represents the combined production of so-called green and blue
hydrogen. The objectives of this project are: i). Assessment of different
levels of renewable energy availability; ii). A cost estimation for the
combined production plant and production of hydrogen; iii).
Considerations of technical challenges; iv). Identify options for synergy,
cost and CO2 footprint reduction.

Methods & Results
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A base model of this combined hydrogen production system based on
ATR of natural gas is developed using Aspen HYSYS to optimise
reaction temperatures and oxygen-steam-methane feed ratios as a
function of reactor performance.

Figure 1  PFD of a hydrogen production plant based on ATR with CCS and 
electrolysis.3,4

Modelling of the ATR process on Aspen HYSYS enabled for the
optimum operating conditions to be determined. There are multiple
operating variables considered in the simulation to minimise reactor
temperature and maximise hydrogen yield.

Figure 2 Key simulation results of the optimal hydrogen production model.

Figure 3 OPEX breakdown of the ATR system.

This combined hydrogen production route is compared to four other
hydrogen production routes: i). Steam methane reforming without
carbon capture, ii). steam methane reforming with carbon capture, iii).
autothermal reforming with carbon capture and iv). electrolysis.

Figure 4 Comparison of levelized cost of hydrogen for various production technologies.

Impact
This work presents a primary analysis on the combination of a green
and blue hydrogen pathway. Any progress regards reducing the
production cost of hydrogen whilst keeping the associated carbon
intensity at manageable levels is directly relevant to Australia’s attempts
to establish a hydrogen export market. These combined production
routes proposed in this project have not been considered in detail
before and detailed in the open literature. Utilisation of this project
would primarily be via a pilot plant study or a more location-specific
evaluation.
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Figure 5 Comparison of CO2 emissions with fugitive emissions for different 
hydrogen production pathways.
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