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Blue Hydrogen – the fuel of the future? 
Could “blue” hydrogen be produced and used here? 

 

When hydrogen is burnt to release energy or to 
generate electricity, the only waste product is 
water. No carbon dioxide is produced, so it is 
regarded as a clean fuel. But how is hydrogen 
made in the first place? 
 
One method is to manufacture it from natural gas, 
which mostly consists of methane (CH4). However 
the process also produces carbon dioxide, so a 
way must be found of disposing of this waste 

product underground, or there would be little 
benefit from the process. When this happens, the 
hydrogen is referred to as “blue” hydrogen. 
Several projects are developing possible solutions 
to the problem, one of which, HyNet North West, 
is investigating using a combination of hydrogen 
energy, in place of fossil fuel gas, and carbon 
capture and storage (CCS). 
The diagram below, from the HyNet leaflet 
explains their choice of this region.

 
 

 
Diagram illustrating the possible future potential of the North West of England for hydrogen fuel 

 

The leaflet states “The region’s unique geology 
make it ideally placed to host HyNet” Why is this? 

 Once manufactured, the hydrogen could be 
liquefied and stored underground in cavities, 
ready to be piped to consumers. There are 
many worked-out salt mines in Cheshire.  
 

 
Salt mine in Cheshire 

 
   Find out what properties of rock salt might 

make it suitable for storage of hydrogen. 
Suggested answers are given in italics. (Rock 
salt is impermeable and also “flows” to seal 
cracks as they appear over time). 

 Natural gas is being extracted from the rocks 
beneath the Irish Sea. The diagram shows an 
underground structure where natural gas may 
be trapped, sometimes associated with crude 
oil.  

 
An up-folded (anticlinal) structure forming a trap for gas 
and oil 
 

Label the diagram to show the features which 
have resulted in the gas being trapped there, 
using labels from this list:  

 crest of anticline;  

 permeable reservoir rock;  

 impermeable cap rock.  
 

oil/gas well 
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Once the natural gas has been extracted, could 
this structure be used to store carbon dioxide 
when it is produced as a waste product of the 
hydrogen manufacturing process? If so, why? 
(Yes – if the trap is secure for natural gas, it will 
also be able to contain carbon dioxide which, 
unlike natural gas, cannot burn and so is less 
dangerous) 
 

What other (non-geological) benefits for hydrogen 
production does the diagram from the leaflet 
suggest are present in the North West England 
region?  

   coastal location for import of natural gas, once 
the Irish Sea gas field is exhausted;  

 off-shore wind generators for electricity for the 
manufacturing process;  

 existing industries, with “brownfield” sites for 
building the hydrogen manufacturing plant;  

 large population centres to provide workers 
and as customers for hydrogen in industries 
and homes;  

 existing gas distribution system which could 
carry a hybrid fuel of natural gas and hydrogen 
without needing modification;  

 good transport links.)
 
……………………………………………………………………………………………………………………………… 

The back up 
Title: Hydrogen – the fuel of the future? 
 
Subtitle: Could “blue” hydrogen be produced and 

used here? 
 
Topic: An assessment of the potential of the 
North West of England region for the manufacture 
and use of hydrogen from natural gas. 
 
Age range of pupils: 16 -18 years 
 
Time needed to complete activity: 15 minutes 

for basic understanding of the project, plus 
internet research time. 
 
Pupil learning outcomes: Pupils can: 

 critically examine publicity material from a 
potentially commercial organisation; 

 explain how a clean fuel can be made from a 
hydrocarbon source without releasing carbon 
compounds to the atmosphere; 

 review their existing knowledge of the structure 
of a natural hydrocarbon trap; 

 discuss implications for the industry and 
population of a region of England; 

 (In the follow-up) - carry out research into 
careers, involving transferrable skills. 

 
Context: Concern about ever-rising levels of 
carbon dioxide in the atmosphere has accelerated 
the search for cleaner fuels and several industrial 
consortia are actively investigating the potential of 
various regions in the world. Making a clean fuel 
like hydrogen from a carbon-based fuel may seem 
counter-intuitive, but it is feasible if the waste 
carbon gases can be captured and stored safely 
below ground. 
 
Following up the activity 
There is a large well-established petro-chemical 
industry on Merseyside. Many traditional oil and 
gas companies are now actively investigating 
hydrogen projects such as this. Carry out a web 
search and find out how the skills of existing oil 
and gas company staff might be used to: find 
natural gas; develop the manufacture and 
distribution of hydrogen; find storage spaces for 
waste carbon dioxide; care for the environment. 
You might find the following careers, among 
others; geologist; geophysicist; hydrogeologist, 

energy engineer; petroleum engineer; 
metallurgist; technician; ecologist; etc. 
 
Underlying principles:  

 Hydrogen is referred to by a conventional 
colour depending on the extent to which 
carbon compounds are released in its 
manufacture. 

 “Brown” hydrogen was produced from coal for 
“town gas” in UK from the early 19th Century 
for more than 150 years, releasing carbon 
dioxide and carbon monoxide into the 
atmosphere. 

 “Grey” hydrogen produced from hydrocarbon 
fuels also produces carbon waste to the 
atmosphere. 

 “Blue” hydrogen manufacture also produces 
hydrogen from hydrocarbon fuels but uses 
carbon capture and storage for the 
greenhouse gases produced in its creation. 

 “Green” hydrogen production – the ultimate 
clean hydrogen resource – uses renewable 
energy to create hydrogen fuel, e.g. wind 
power to electrolyse hydrogen from water, and 
no carbon is involved.   

 Geological properties of the rocks beneath 
parts of Cheshire and the Irish Sea are 
suitable for retaining a volatile gas such as 
hydrogen, or for the ”waste” carbon dioxide, 
e.g. impermeable salt; porous and permeable 
rocks such as sandstones for holding the gas 
in the pore spaces; impermeable cap rocks, 
such as mudstones for preventing the gas from 
escaping; anticlinal and other structures in the 
strata to trap the gases. 

 There is enough natural gas beneath the Irish 
Sea for production to continue for several 
years. 

 Existing hydrocarbon companies are keen to 
diversify their activities, as hydrocarbon fuels 
become less in demand and clean fuels 
become more essential. 

 Hydrocarbon company personnel have existing 
skills which are readily transferrable to the 
development of the underground facilities 
which are essential for the storage of hydrogen 
and for the capture and storage of carbon-
based by-products. 
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Thinking skill development:  
Building up an understanding of the geological 
and industrial characteristics of the North West of 
England involves construction. Using a carbon-
based fuel to generate clean hydrogen involves 
cognitive conflict. Discussion is a metacognitive 
activity, and applying knowledge to a real region 
uses bridging skills. 
 
Resource list:  

 copies of this activity sheet for each group of 
students 

 access to the internet 
 
Useful links:  
https://hynet.co.uk/app/uploads/2018/06/14490_C
ADENT_A5_LEAFLET_TIMELINE_DOWNLOAD.
pdf 
https://hynet.co.uk/app/uploads/2020/10/HyNet_N
W-Vision-Document-2020_FINAL.pdf  
https://www.prospects.ac.uk/jobs-and-work-
experience/job-sectors/energy-and-utilities/jobs-
in-the-oil-and-gas-industry  

https://utilityanalytics.com/2020/10/the-colors-of-
hydrogen-brown-grey-blue-and-green-think-about-
it/ 
https://www.geolsoc.org.uk/hydrogen-economy 
Search ‘net-zero’ on the Earthlearningidea 
website to find other Earthlearningideas relating to 
climate change mitigation or adaptation; a full list 
is shown on the last page below. 
 
Source: Written by Peter Kennett of the 

Earthlearningidea team, based on materials taken 
from the HyNet leaflet referred to above. 
 
This information was as accurate as possible in 
November 2021- See https://questions-
tatements.parliament.uk/written-
statements/detail/2021-10-19/hcws325 for the UK 
Government’s support for continuation of the 
Hynet project. 
 

  

 
 Earthlearningidea team. The Earthlearningidea team seeks to produce a teaching idea regularly, at minimal 
cost, with minimal resources, for teacher educators and teachers of Earth science through school-level 
geography or science, with an online discussion around every idea in order to develop a global support network. 
‘Earthlearningidea’ has little funding and is produced largely by voluntary effort. 
Copyright is waived for original material contained in this activity if it is required for use within the laboratory or 
classroom. Copyright material contained herein from other publishers rests with them. Any organisation wishing 
to use this material should contact the Earthlearningidea team. 
Every effort has been made to locate and contact copyright holders of materials included in this activity in order 
to obtain their permission. Please contact us if, however, you believe your copyright is being infringed: we 
welcome any information that will help us to update our records. 
If you have any difficulty with the readability of these documents, please contact the Earthlearningidea team for 
further help.  

 
 

 
 

The ‘How will the ‘net-zero’ target affect your local area?’ series of Earthlearningideas  
 

Topic Earthlearningidea title 

Introduction How will the ‘net-zero’ target affect your local area? 

Possible 
mitigation 
measures 

Use alternative 
energy sources 

Solar Harnessing the power of the Sun 

Wave Harnessing the power of waves 

Wind Farming the wind: through onshore and offshore windfarms 

Tidal Tidal energy 

Nuclear Nuclear power - harnessing the energy of the atom 

Nuclear waste Nuclear waste disposal 

Biofuel Liquid biofuels: keeping our wheels turning into the future 

‘Blue’ hydrogen 
Blue hydrogen: the fuel of the future? 
Also: Hydrogen of many colours 

Geothermal – hot 
rocks 

Deep geothermal power from ‘hot dry rocks’: an option in your 
area? 

Geothermal – 
flooded mines 

A new use for old coal mines 

Hydro – small 
scale 

Small-scale hydroelectric power schemes 

Heat pumps Heat from the Earth 

Waste – 
incineration  

Energy from burning waste 

Waste – methane  Energy from buried waste 

Stop fuels 
releasing 

greenhouse gases 
Carbon capture Capturing carbon? 

Store energy from 
sources that give 
irregular energy 

supplies 

Batteries Nuclear batteries: the future? 

‘Green’ hydrogen 
Green hydrogen used to even out renewable energy supplies? 
Also Hydrogen of many colours 

Hydro – storage  Matching supply and demand using stored water 

Compressed gas 
Storing gas underground: What can we store? How can we do it? 
How will it help? 

Provide raw 
materials for new 

technologies 

Electric vehicles Electric vehicles: the way to go? 

Insulation How do I choose the best insulation? 

Enhanced 
weathering 

Speeding up nature to trap carbon dioxide 

https://hynet.co.uk/app/uploads/2018/06/14490_CADENT_A5_LEAFLET_TIMELINE_DOWNLOAD.pdf
https://hynet.co.uk/app/uploads/2018/06/14490_CADENT_A5_LEAFLET_TIMELINE_DOWNLOAD.pdf
https://hynet.co.uk/app/uploads/2018/06/14490_CADENT_A5_LEAFLET_TIMELINE_DOWNLOAD.pdf
https://hynet.co.uk/app/uploads/2020/10/HyNet_NW-Vision-Document-2020_FINAL.pdf
https://hynet.co.uk/app/uploads/2020/10/HyNet_NW-Vision-Document-2020_FINAL.pdf
https://www.prospects.ac.uk/jobs-and-work-experience/job-sectors/energy-and-utilities/jobs-in-the-oil-and-gas-industry
https://www.prospects.ac.uk/jobs-and-work-experience/job-sectors/energy-and-utilities/jobs-in-the-oil-and-gas-industry
https://www.prospects.ac.uk/jobs-and-work-experience/job-sectors/energy-and-utilities/jobs-in-the-oil-and-gas-industry
https://utilityanalytics.com/2020/10/the-colors-of-hydrogen-brown-grey-blue-and-green-think-about-it/
https://utilityanalytics.com/2020/10/the-colors-of-hydrogen-brown-grey-blue-and-green-think-about-it/
https://utilityanalytics.com/2020/10/the-colors-of-hydrogen-brown-grey-blue-and-green-think-about-it/
https://www.geolsoc.org.uk/hydrogen-economy
https://questions-tatements.parliament.uk/written-statements/detail/2021-10-19/hcws325
https://questions-tatements.parliament.uk/written-statements/detail/2021-10-19/hcws325
https://questions-tatements.parliament.uk/written-statements/detail/2021-10-19/hcws325
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Remove carbon 
form the 

atmosphere 
Tree planting Let’s plant some trees 

Possible adaptation measures 

Coastal flooding How will rising sea level affect our coastlines? 

Inland flooding Inland flooding: a Sheffield case study 

Landslides Landslide danger 

Agriculture The future for global agriculture 

 

 
 


