
Brightsite provides a boost to the development and 
commercial application of innovative technologies, helping 
the Chemelot site to achieve the climate objectives. How will 
we be bridging the gap between the current situation and a 
climate neutral and circular chemical sector by 2050?

“By joining forces with our partners and focusing 
on relevant technologies, like plasma cracking and 
gasification of (plastic) waste, but also through 
smart use of artificial intelligence,” explains Reinier 
Grimbergen (Key Account Manager Brightsite).

Brightsite, a partnership between Sitech Services, 
TNO, Maastricht University and Brightlands 
Chemelot Campus, focuses on making the 
Chemelot site more sustainable.

“We investigate which technologies are relevant 
for Chemelot that we can scale-up in a profitable 
manner. There is scope for open innovation and 
therefore for new innovative (start-up) companies. 
After all, if we want to achieve sustainable process 
engineering and circularity, bringing knowledge 
together will be essential,” says Grimbergen.

Chemelot climate neutral by 
2050, this is how we’ll do it
Technology Innovation Roadmap

Building blocks that 
contribute
Brightsite monitors trends in the industry and 
technological developments, and links these 
to the possibilities for making sustainable, 
climate neutral decisions at the site. Our 
focus is on the development and upscaling of 
technology (going from Technology Readiness 
Level (TRL) 3 to 7).

“We’re naturally also keeping an eye on inte-
resting emerging innovations, but fundamental 
research of which we do not have a clear pic-
ture in practice is not our main focus. After all, 
we want to take the step towards application 
as quickly as possible, and the internal and 
external parties required to achieve this. It’s im-
portant to view the chain as a whole. Who is the 
customer, the end user, the supplier and who 
could build the plant for us? We’re not doing 
everything ourselves, but we do have a clear 
view of the whole playing field. The playing field 
that will be required to make Chemelot climate 
neutral. And this approach will lead to unique 
and innovative ideas,” explains Grimbergen.

More than just a 
technological transition
If we want to develop and implement zero 
emission and circular processes, bringing 
knowledge together will be essential. Selecting 
and developing the right technologies
to achieve the transition to a green Chemelot
is one thing, but safety and social acceptance
are also important. In addition, the technology
should be optimally integrated into the system
and we must ensure that we have the right
people who can do this. Apart from taking the
steps required for our environment, we will
also be creating futureproof jobs for the region!
Read more about the Brightsite vision on our 
website.

Proud partners 
Sitech Services 
TNO
Maastricht University
Brightlands Chemelot Campus

Chemelot site in Geleen

https://brightsitecenter.com/brightsite-bridges-gap/


The good news is that the chemical industry can use circular raw materials – gases from our atmosp-
here (CO2, N2), water, recycled materials (e.g. plastics, minerals and metals) and biomass – to make 
everything for which fossil-based raw materials are now largely being used. Some building blocks are 
more expensive to produce, whilst others are cheaper when using these four resources. Furthermo-
re, sustainable/clean electricity (without CO2 emissions) will gradually become our primary source of 
energy. In our Technology Innovation Roadmap, we describe how a climate neutral Chemelot can be 
achieved. The focus here is on three technical programme lines: electrification, recycling and process 
innovation. As innovation is a dynamic process by definition and knowledge and insights change over 
time, the roadmap will continue to evolve.

Energy transition - 
Electrification
Various methods can be applied when it comes to 
electrification. We are mainly focusing on plasma 
technology, electric cracking, heat pump tech- 
nology and electrolysis.

•  Plasma technology: An electric plasma makes it 
possible to convert natural gas into hydrogen and 
ethylene without CO2 emissions. The ethylene 
that is produced can be used as a raw material 
for the production of plastics such as polyethylene 
and zero-emission hydrogen, e.g. for the produc-
tion of ammonia for fertiliser. 

•  Electric cracking: Naphtha cracking yields mo-
nomers such as ethylene and propylene for the 
production of polyethylene (PE) and polypro-
pylene (PP). Cracking takes place at high tem-
peratures (>800°C) through combustion of fossil 
fuels. An initial exploration has been 
carried out to develop an electrically heated 
cracking process, which would drastically reduce 
CO2 emissions.

•  Heat pump technology: Brightsite partner TNO 
has a good track record in the development and 
upscaling of energy-efficient industrial heat 
pumps. At Brightsite, we’re mainly looking at 
where high-temperature heat pump technology 
can help the parties at Chemelot to save energy 
and, as a result, lower CO2 emissions.

•  Electrolysis: We are keeping a close eye on the 
developments regarding the various types of 
electrolysers that convert sustainable power into 
green hydrogen. We’re not investing in this tech-
nology at the moment due to the high price of 
green hydrogen. In addition, providing Chemelot 
with sufficient zero-emission electricity to  
sustainably operate these processes on a large 
scale is also a challenge.

Circular raw materials - 
Recycling
CO2, biomass and plastic waste can be used as 
raw materials for all kinds of products.

•  CO2 as a raw material: Using CO2 as a building 
block requires a lot of energy. However, as 
we are expecting to have a surplus of clean 
electricity in the future, this could be interesting 
in due course. These technologies are not 
expected to be economically viable for another 
20 to 30 years. For the time being, we are 
closely following the developments in the field 
of CCS (capture of CO2 in the soil) and CCU 
(conversion of CO2 into raw materials for the 
chemical industry), but there are no concrete 
projects at the moment. We are, however, 
working on a position paper in which we assess 
the possibilities for CCU at Chemelot to get 
started with the most promising technology. 

 
 

•  Biomass as a raw material: Biomass can also be 
used as a building block for chemicals (directly, 
so not just as a source of sustainable electricity). 
We are investigating the possibilities for gasifica-
tion, electrochemistry, torrefaction, and gasifica-
tion and pyrolysis. At the Brightlands Chemelot 
Campus, BrigH2 has launched a torrefaction 
project and Vertoro is looking into pyrolysis. 
We are currently evaluating which activities to 
develop regarding this subject.

•  Plastic waste as a raw material: A project 
is ongoing to scale up a technology for the 
gasification of plastic waste. You could call this 
plastic cracking, as the products generated 
by this thermal cracking of plastics are highly 
similar to those produced by naphtha cracking. 
An alternative would be converting plastics into 
oil (pyrolysis), and finally, plasma technology 
could be used to convert plastics and biomass 
into raw materials, but this is still in its infancy.

•  Recycling plastics: Mechanical recycling can 
also be used to reuse plastics (not suitable for 
food packaging). At Brightsite, we’re mainly 
looking into chemical recycling, which goes a 
step further. This process converts plastic waste 
into building blocks, basically allowing polymers 
to be built from the ground up. We are setting 
up partnerships with various parties (such as 
Ioniqa) for the continued development of these 
processes.

•  Circular water: In addition to the raw materials 
for our products, there is another important flow 
at the Chemelot site: water. The ambition is also 

to make the use of water as circular as possible, 
so that Chemelot needs less water and more 
substances are captured earlier in the process 
and are not discharged into the river Meuse.

Process innovation - 
From system integration 
to artificial intelligence
Apart from the transition to sustainable electricity 
and recycling of (plastic) waste, process innova-
tion is another of Brightsite’s pillars. After all, the 
aim is to reduce or prevent greenhouse gas emis-
sions by chemical processes, also if, in due cour-
se, these processes will be carried out electrically 
or based on recycled or circular raw materials. 

We’re setting up our process innovation to take 
into account all the streams at Chemelot. We’re 
making use of relevant technologies to arrive at 
a new circular system. Apart from choosing the 
right technologies, considering system integration 
and making sure you have the right people who 
can work with it, digitisation can also contribute to 
reducing energy consumption and the use of raw 
materials. At Brightsite, we’re therefore looking 
into how further digitisation – e.g. the use of smart 
sensors and the Internet of Things – can help 
Chemelot to become circular. One of our fields 
of research is how artificial intelligence (AI) can 
improve efficiency and safety.

From plasma cracking 
to chemical recycling

Faraday Lab Petten: test stations electrolysis stacks for hydrogen production



Join us!
At Brightsite, we have taken on the challenge and 
are working on the transition towards a climate 
neutral and circular Chemelot. The road ahead is 
full of uncertainty, but there are many opportunities 
as well. This requires new ways of thinking and new 
revenue models. We know where we want to go and 
we know that it’s possible: a green chemical industry 
that is sustainable, innovative and competitive. 

Does Brightsite’s working method reflect your 
company’s? Feel free to contact us if you would 
like to know more about the technologies we want 
to scale up or if you would like to collaborate with us.

Reinier Grimbergen
key accountmanager

+31 (0)62 714 38 18
info@brightsitecenter.com

brightsitecenter.com

A circular economy requires high-quality products 
that have a long lifespan and are easy to recycle. 
The use of renewables like recycled materials, bio-
mass and CO2 is important in order to achieve this. 
It is basically a combination of two transitions: 
from fossil-based to sustainable energy and from 
fossil-based to circular raw materials. 

“These two transitions partially overlap, which is 
where storage and transport of energy need to 
be considered. There are two forms of storage: 
Batteries are suitable for short-term storage (<48 
hours) and relatively limited quantities. For longer 
periods and larger quantities electricity is better 
to be stored in hydrogen or in the form of e-fuels 
for example. Grimbergen: “I’m not a fan of e-fuels 
due to the huge amounts of electricity required for 
them, but we will need them to some extent. There 
are several options for the transition to sustaina-
ble hydrogen. In the short term, the CO2 from the 

current SMR process can be stored in empty gas 
fields under the North Sea. In the longer term, we 
will have to develop new, zero-emission techno-
logies, like the aforementioned plasma pyrolysis 
of (bio)methane. Apart from biomass gasification 
and electrolysis, this technology will contribute to 
the transition towards sustainable hydrogen. We 
will manage this in technical terms, but the chal-
lenge lies in obtaining the required investments 
and convincing society that investing in innovation 
right now will ultimately be cheaper.”

Brightsite is working on developing and upscaling 
technologies that will make the Chemelot site 
climate neutral and circular by 2050. The energy 
transition (left) from fossil-based to sustainable 
energy and the transition towards a circular eco-
nomy, from fossil-based to circular raw materials 
(right), serve as the starting points.

Storage and transport close the cycle
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Milena-Olga plastic cracking unit at TNO

Towards a sustainable industry: transition from fossil to sustainable energy 
and transition from fossil to circular feedstock (circular economy)
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