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• Established at COP21 (2015)

• Driven by Barack Obama & Bill Gates

• CCUS Workshop (2017)

• G20

• EU as a block

• Report from US DOE (May 2018)

• Now UK, Mexico, Saudi Arabia

Styring & Boudreau (& U1 

Panel), Mission Innovation 

CCUS (2018)

aggregates &

cement



CCU-The 
Facts

• Impact Factor

• 46
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Global CO2 Initiative/McKinsey (2016)



Zero to One

Globalisation (1+n)
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Peter Thiel with Blake Masters, Zero to One: Notes for 
Startups, or how to Build the Future Virgin Books (2014)



Flue2Chem
An Industry Collaboration to Create Chemicals from CO2

The Flue2Chem Team
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Future sources of carbon for chemicals?
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Why Flue2Chem ?

We will not reach 

Net Zero unless we 

find another source 

for carbon as a 

material

The science is well 

known, but the question 

is whether it can be 

made to work at scale 

and the right cost

The consumer 

market has the most 

immediate driver for 

change

Other uses of carbon as a feedstock 

(plastics, paints, adhesives, 

insulation, fabrics, textiles and so 

on) would be able to use similar 

supply chains to move away from 

fossil carbon in time
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Flue2Chem: Transforming the Foundation Industries Challenge

Make sustainable 

materials for 

consumer 

products 

(Alkoxylated 

Surfactants) from 

UK emissions

Entire value chain 

is in scope 

▪ Source of emissions (second use black 

& biogenic carbon), 

▪ Capture and purification of emissions,  

▪ Conversion of CO2 to hydrocarbons and 

ethylene oxide, 

▪ Manufacture and application of 

alkoxylated surfactants.

▪ Evaluate the full end-to-end 

business & environmental 

impacts, 

▪ Build the case to create a 

chemicals infrastructure to 

implement CCU in the UK.

Consortium of 

17 partners 

Start 1st December 

2022: 2-year project  

▪ Unilever lead partner

▪ £4.4m project, £2.7m 

grant

Why 

Alkoxylated 

Surfactants?

Global production > 6million t/yr and £10 billion | Wide range of consumer applications

Fossil Carbon increases GHG 

PKO can lead to Deforestation and associated GHG increase | Generally imported to the UK
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Foundation 

Industries emit 

valuable CO2

CO2 is 

captured

CO2 is converted into key 

intermediates used widely in 

the chemical industry

Intermediates 

converted into 

surfactants

Surfactants are 

formulated into cleaning 

products and coatings.



New Capture Technologies are needed – but it takes time

• PSA is achieved at 

a fraction of the 

expense of TSA 

currently used.

0 → 1 then 1+n in practice



Industry Driven 
Innovation - FluRefin at 
Flue2Chem

UPM Caledonian Paper 

Mill, Scotland

Syn-diesel from syn-crude 
used to prepare surfactant 
pre-cursors
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What have we learned so far?

We are going to 
need a lot of 
(green) 
hydrogen!

Most supply chains 
start with ethylene, 
propylene or butene.  

Carbon dioxide needs 
reducing back to this –
it will take 6 hydrogen 
atoms for every carbon 
atom!

Getting things to 
the right place is 
a challenge.

Paper mill combined 
heat and power boilers 
produce c.1,000-1,500 
tonnes of CO2 a day.  
They are far away from 
places that can 
process it into a useful 
form.  How will it get 
there?  Or will we turn 
it into ethanol or 
ethylene and transport 
that? 

Biology cannot 
yet make 
dodecanol, and 
thermo-catalysis 
cannot make lots 
of it

We have a lot more 
work to do to be able 
to exploit the 
selectivity of biological 
processes and/or 
improve the selectivity 
of thermo-catalytic 
processes

The UK is 
missing a lot of 
the necessary 
scale-up 
facilities. 

Small scale work is 
being done in 
universities, but some 
work needs to be done 
in Ludwigshafen or 
Atlas Point because 
the necessary 
equipment doesn’t 
exist in the UK.

Planning is good 
but nothing can 
compete with 
engineers on 
site!

Regulation and 
Fiscal Policy 
needs to be 
better aligned 
with Net Zero 
goals!
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