
Online Session 1: Hydrogen generation and storage



Our aims for graduation

The goal is to produce a poster and present your findings.

Your poster will be an accumulation of knowledge that you have gathered 
over the next 4 weeks.

The poster may include information received directly from these sessions 
and must include information you have gathered from your own research.

In essence, these sessions are only to introduce you to various topics of 
possible discussion. It is ultimately up to you to decide on which topic you will 
focus, and how you present your findings.



More details for the project

• The presentation of findings should be able to be summarised in 

approximately 10 minutes. This should not limit the total amount of 

content you may include in your poster. 

Basically, your poster should have more content in it that you fully 

intend to cover in your presentation. This allows you to include more 

details in the poster but also allows you to gloss over fine details when 

it comes to your presentation. 







Today’s topic – Hydrogen generation and 
storage

• Getting energy from hydrogen

• Current and future technologies for commercial hydrogen generation

• Hydrogen long-term storage 

• Possible methods of transporting hydrogen



Getting energy from hydrogen

When discussing hydrogen in this context, we are generally talking 

about Hydrogen gas, otherwise known as H2

We have previously discussed that hydrogen is an odourless, colourless 

and tasteless gas. It can also burn and catch fire very easily.



Getting energy from hydrogen

When hydrogen is burned, what happens? 



Getting energy from hydrogen

When hydrogen is burned, what happens? 

2H2 + O2 2H2O

Additionally, energy is released due to the lower internal energy of H2O 

as the product relative to the reactants. 



Getting energy from hydrogen



Getting energy from hydrogen

How does this process...

2H2 + O2 2H2O

…compare with burning other fuels such as methane, petrol, diesel?



Getting energy from hydrogen

Using methane as an example:

CH4 + 2O2 2H2O +  CO2

Burning fuels such as methane produces CO2 whereas burning 
hydrogen does not. This is crucial in its viability as a future 
commonplace fuel.



Getting energy from hydrogen

ICEs or Internal Combustion Engines are unfortunately not very energy 
efficient. 

This means, when injecting fuel (of any kind) into the engine, a large 
amount of energy is lost in heat and other types of energy that do not 
translate into useable energy or Work.



Getting energy from hydrogen

To challenge this, efforts have been made to develop alternative 
technologies using electrochemistry to extract the energy potentials in 
a chemical reaction into electricity.

This is where fuel cells are used instead of ICEs.



Getting energy from hydrogen

Consider this:



Getting energy from hydrogen

Therefore, to increase the energy efficiency, we have reduced the 
number of energy conversions required to get useable energy



Your turn: Task 1
You will be randomly assigned to breakout rooms and asked to discuss one of four 
documents found on the sharepoint depending on your group number.

1. Who is the author of the document?

2. What is discussed in the document?

3. How recent / relevant is it?

4. Are there any biases you might need to consider before making any decisions 
based on the information presented?

5. After reading this document, do you believe research in Hydrogen Fuel Cells 
should be continually funded or are there better alternatives?

You can find your own personal link in the word document on sharepoint.



Group 1



Group 2



Group 3



Group 4



What do we need to remember?

• When reading up and researching a topic, it is always important to 
thinking about the bias and/or motives of the author. 

• Some topics are more controversial than others, but even in science 
and technology there are disagreements.

• For example, applying for funding and grants to continue research in 
your field can be extremely competitive where you will have to justify 
why your research is important and what benefits it will bring. 



Break time



• Since hydrogen gas is not naturally abundant, the process of 

generating hydrogen gas for use as a fuel is a necessity.

• Naturally, for hydrogen’s future viability, the methods in which we 

generate it must also be environmentally friendly while also being 

energy efficient.

Generating hydrogen gas



• What are the steps we must take to prepare petrol or diesel before it 

can be injected into our vehicles?

Consider other fuels



• What are the steps we must take to prepare petrol or diesel before it 

can be injected into our vehicles?

Simply, crude oil is extracted from the earth, is separated through 

fractional distillation, and the fraction is treated before being ready for 

use.

Consider other fuels



Because natural gas, coal, and oil are preformed all we need to do is 

gather them and quickly treat them.

In contrast, hydrogen cannot be found naturally and therefore must be 

created from other substances. This requires energy.

The case for hydrogen



Task 2

Individually, use appropriate research methods to gather information 

on the most common methods of producing hydrogen.

Have a think about what challenges may arise from using these 

methods.

Methods to produce hydrogen



Natural gas reforming/Gasification

CH4 + H2O CO + 3H2

Or

CO + H2O CO2 + H2

Problem?

Methods to produce hydrogen



Natural gas reforming/Gasification

CH4 + H2O CO + 3H2

Or

CO + H2O CO2 + H2

Problem?

Produces carbon dioxide and carbon monoxide

Methods to produce hydrogen



Natural gas reforming/Gasification

CH4 + H2O CO + 3H2

Or

CO + H2O CO2 + H2

Despite this, natural gas reforming is the most common method of 

producing hydrogen currently as large oil companies diversify and 

invest in “renewable” energies.

Methods to produce hydrogen



Electrolysis

Or Thermochemical/Photochemical/Photobiological Water Splitting

2H2O 2H2 +   O2

In essence these methods are fairly similar in that they use energy to 

split water molecules into hydrogen and oxygen. 

Methods to produce hydrogen



Electrolysis

Or Thermochemical/Photochemical/Photobiological Water Splitting

2H2O 2H2 +   O2

Something to consider is that these methods are generally more 

expensive. One of the reasons for this is because we are inputting large 

amounts of energy to produce a fuel, which will be used to power 

(release energy) into other things. 

Methods to produce hydrogen



Electrolysis

Or Thermochemical/Photochemical/Photobiological Water Splitting

2H2O 2H2 +   O2

Due to the difficulty in producing green hydrogen, some have 

questioned its viability as a real substitute to fossil fuels. 

As an alternative use, some are considering its generation as a form of 

energy storage. 

Methods to produce hydrogen



Reminder from our intro session:

What are the common methods of storing hydrogen?

Hydrogen storage



Reminder from our intro session:

What are the common methods of storing hydrogen?

ANSWERS

Hydrogen storage



As previously mentioned, some are considering the use of 

hydrogen not as a nationwide power generator like nuclear 

power or coal power, but more as a type of energy storage 

that is saved for rainy days.

What is another common form of energy storage?

Hydrogen storage



As previously mentioned, some are considering the use of 

hydrogen not as a nationwide power generator like nuclear 

power or coal power, but more as a type of energy storage 

that is saved for rainy days.

What is another common form of energy storage? Batteries

Hydrogen storage



Hydrogen storage

How will hydrogen be used as an energy storage?

• Just as batteries require energy to be charged, generating hydrogen 
gas from water also requires energy.

• When we want to use the energy from batteries, they are discharged. 
Similarly, when we want to use the energy from hydrogen we can 
burn it, or we can put it through a fuel cell.



Hydrogen storage
The hydrogen energy storage solution comes to play as building large 
capacity batteries nationwide is not possible.

Additionally, other renewable sources of energy with variable outputs 
such as wind and solar (wind only produce energy when its windy and 
solar only when the sun shines), can put stress on the national grid. 

We can solve this problem by connecting these other sources of energy 
to electrolysers that use excess energy to produce hydrogen which is 
then stored in depleted gas fields.





Hydrogen Transport

After discussion of its importance, and how it can be effectively 
generated, another key factor to consider is how to transport hydrogen 
safely across countries and borders



Hydrogen Transport – a quick summary

• Similar to oil and gas, it's possible to build pipelines to transport 
liquified, compressed and/or cooled hydrogen gas. 

• Additionally, the fuel could be transport via chemical carriers such as 
barges for export.  



Summary

Today we have discussed:

1. The science of hydrogen

2. How to get energy from hydrogen

3. Methods of generation, storage, transport.



Next sessions

• In depth investigation to fuel cells

• Specific problems that need solutions



Next steps

Before our next session…

• ​Review the information you have been presented today and get involved in your own research!

• Start thinking about what your poster is going to cover. 

What’s coming up?

Drop-in sessions are run on the following evenings from 6pm – 7pm.

Monday 26th February

Monday 4th March

Monday 11th March

Monday 18th March

Monday 25th March

Your next subject session will be on the 28th of February from 6pm – 7:30pm.

Any questions?

If you need any support, or have any further questions, please don’t hesitate to send the UCL Expand 
Team an email at wp.post16@ucl.ac.uk or drop us a text on 07857630033.

mailto:wp.post16@ucl.ac.uk
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