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H - Hydrogen (Production) 
Hydrogen is considered a critical part of the future energy mix, as it is a 

versatile zero-carbon fuel able to be used for long-term energy storage, 

heating buildings, long-distance transport and high-temperature heat in 

heavy industry. Although abundant on earth as an element, it is almost 

always found as part of another compound, such as water (H2O), and must 

be separated from the compounds that contain it before it can be used.

About 95% of the hydrogen currently used today is derived from natural 

gas or coal. Steam reforming of natural gas is currently the cheapest form 

of hydrogen, however, the major byproducts of the process are CO, CO2 

and other greenhouse gases resulting in the emissions of 9 to 12 tonnes of 

CO2 for every tonne of H2.

Methods to produce hydrogen without the use of fossil fuels, therefore 

avoiding the unwanted byproducts, involve the process of water splitting, 

splitting the water molecule H2O into its components oxygen and hydrogen, 

most commonly by electrolysis. The electrolysis process requires electrical 

power, whose generation has the potential to have associated emissions of 

CO2, that is unless that power is provided by renewable energy, in which 

case, the hydrogen created is termed green-hydrogen.
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Plant-Based Plastics for Continuous Recycling

Shell have unveiled plans to develop a green hydrogen 
generation project in The Netherlands which it claims 
will be the largest in Europe when it is completed. The 
project consists of initially providing 3 to 4 gigawatts 
of offshore wind capacity in the North Sea by 2030 
purely to feed the electrolyser of a hydrogen production 
facility in Eemshaven along the northern coast of The 
Netherlands. 

Hydrogen is seen as a crucial element of the future energy mix if carbon 
reduction and net zero CO2 emissions commitments are to be met. When 
Hydrogen is combined with oxygen and burned it produces no CO2 emissions, 
only heat and water, however, its production requires energy, therefore it can 
only be considered a ‘green’ fuel if the energy is sourced from renewables.

Shell Netherlands, Dutch gas grid operator Gasunie and the port of 
Groningen are the founding partners of the project dubbed NortH2, and 
the plans would see power generation increased to 10 GW by 2040 and 
around 800,000 tonnes of hydrogen produced annually, supplied to industrial 
users across The Netherlands and Northwest Europe, avoiding around 7 
megatonnes of CO2 per year.

The unveiling of the plans comes just as Japan opened what is claimed to be 
the world’s largest green-hydrogen plant in Fukushima not far from the site 
of the 2011 nuclear disaster. The Fukushima Hydrogen Energy Research Field 
(FH2R) uses 20 MW of solar power backed up by renewable power from the 
grid to run a 10 MW electrolyser to produce up to 100kg of hydrogen per 
hour to be used to fuel cars and buses in Japan.

UK Leads on Wind Power Growth

The UK added more wind power to its generating capacity than any other European country last 
year, enabling the power sector to record continued falling CO2 emissions, with a reduction of 
around two-thirds over the past decade, from 161 million tonnes in 2010 to 54 million tonnes in 
2019, a faster reduction than anywhere else in the world.

Wind energy delivered a quarter of the reported reduction in carbon emissions, and in 2019 
2.4 GW of generating capacity was added, with 74% of that being from offshore systems. Next 
largest installed capacity last year was Spain with 2.3 GW added (all on-shore) then Germany at 
2.2 GW (almost 50-50 split on and off-shore). Overall 15.4 GW of new wind power capacity was 

installed in Europe last year, 27% more than in 2018.

The U.S.A. has also continued to add new wind capacity, with 9.1 GW added last year, such that for the first time power 
generated from wind exceeded that sourced from hydro-electric to become the top renewable source of electricity in the 
country.

This is however set against a global growth in wind and solar energy in 2019 being the slowest this century, with coal and 
natural gas continuing to be the world’s largest sources of power generation at 35.18% and 23.52% respectively.

A new method of chemically recycling plastics, allowing them to potentially be recycled hundreds of times, has been developed by scientists 
from the Universities of Bath and Birmingham.

The problem with existing methods of plastic recycling which rely on mechanical methods where the plastic is chipped into granules and melted 
down before being moulded into a new product, is that the process reduces the quality, and so limits the products that it can be used for. This 
means that it is either used as a secondary plastic such as for fabrics or garden furniture, or needs to be ‘upgraded’ with new virgin material 
for further use.

The method developed by the scientists breaks down the plastic polymers in plant-based PLA, made from starch or crop waste, into their 
chemical building blocks where they can make new virgin plastics without losing any of their previous properties. Although PLA is increasingly used as a sustainable 
alternative to petrochemical based plastics, it is only biodegradable under industrial conditions and is currently not recycled, and so is therefore discarded. This new 
strategy, which the developers are looking to upscale from their current small scale experiments has the potential to increase the use of such plastics and reduce the 
amount of material that goes to landfill or ends up in our oceans.

Green Hydrogen Growth
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