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Saccharides, 
the preferred feedstock for

Avantium’s  Renewable Chemistries
and Polymers Agenda
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Who are Avantium?

 Established in 2000, headquartered in 
Amsterdam, The Netherlands

 We lead the transition of the chemical
industry towards the use of renewable
chemicals and polymers

 Develop breakthrough technologies to make 
sustainable, plant-based products that
compete on performance and costs

 Commercialize these technologies in 
partnership with industrial companies
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Avantium’s Business Units

Renewable Chemistries

 DAWN : industrial sugar from non-food 

biomass

 RAY: 1-step conversion to plant-based MEG

 Volta: CO2 to chemicals via electrochemistry

Catalysis

 Leading service and 

systems provider

 Blue chip clients

Renewable Polymers

 Catalytic conversion of plant-based sugars into 

FDCA 

 Polymerization from FDCA into PEF

 PEF: 100% plant-based & recyclable packaging 

material

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjPzrLa1r7PAhXMOBQKHdZHBnQQjRwIBw&url=http://www.businesswire.com/news/home/20140818005251/en/Sekisui-Chemical-Ltd.-Starts-Annual-Sekisui-Environment&psig=AFQjCNFXJpbbpmaeFZDc1qOCLqFbs4oBAg&ust=1475585538162948
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjowZXDzrjLAhUGRQ8KHTnTDHwQjRwIBw&url=http://logosandbrands.directory/celanese/&bvm=bv.116573086,d.ZWU&psig=AFQjCNGYxUlq9FBBLzwxAofpGC912oFj2w&ust=1457785016886334
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiasIP5zrjLAhWBXA8KHR2oDcEQjRwIBw&url=http://www.colan.org/Administrations.html&psig=AFQjCNGATqeDaH5gViJzlJNGhB6qR1URfQ&ust=1457785130804137
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A coherent portfolio of renewable products 
Focused on plant-based plastics, advancing towards commercia lisation

LAB SCALE PILOT FLAGSHIP INDUSTRIAL







F E E D S T O C K C H E M I C A L S P L A S T I C S E N D  M A R K E T S

FDCAI

plant-MEGII

agri crops

non-food biomass

forestry & agri
waste

= Avantium technology

sugars

plant-MEG

FDCA
I

II

PEF

100% plant-based

packaging
>$150bn

textiles
>$40bn

film
>$8bn

closed-loop 
recycling / reuse
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5. Conclusion4. Circular economy3. Key developments2. Our Solutions1. The Problem
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FDCA and PEF:  Renewing existing va lue cha ins

FDCA / PEF is based on a strong technology foundation and can be used in existing assets

Feedstock 
preparation

Sugar 
DeHydration

C6 Sugars

Oxidation & 
Purification

Polymerization
(+ bioMEG)

RMF pFDCA PEF resin

Plastic Processing 
& recycling

(Poly(ethylene furanoate))(Fructose)

Catalytic 
reforming

Oxidation & 
Purification

Polymerization
(+ bioMEG)

Plastic processing 
& recycling

Naptha p-xylene PTA PET  resin

 Building on existing PET know-how

 Fitting with existing PET assets

Each step of Avantium’s YXY technology is proven and de-risked at pilot plant scale
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PEF: Adding more functionality with less materia l

Shelf Life
Improvement 
factor vs PET

Hot Fill / Hot Serve
12oC higher Tg

than PET

GAS 

BARRIER

PLANT-BASED RECYCLABLE

HEAT

RESISTANCE

MECHANICS

PEF

100% 

bio-based

Made from 

Renewable

feedstocks

Light-weighting
60% higher modulus and strength than PET

O2 10x
CO2 6-10x 
H2O 3x

100% 

Recyclable

Using same 

steps as PET

Performance benefits:

 Extending shelf life
 Lighter / stronger material 

enables lightweighting and 
using less material

 Simplifying packaging - from 
multi- to mono-layer 
structures

 Reducing manufacturing 
costs during packaging and 
filling processes

Societal benefits:

 Enabling full circularity 
 Reducing carbon footprint 
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Ray™ Technology Process - Industrial Sugars to MEG

OH OH OH

O

OH OH

About 

 Production of plant-based MEG

 Chemical catalytic process

 Superior carbon efficiency

 Aims to help fulfilling the growing MEG demand; ~50 million ton in 
2035

Catalysis

1 step

Max theoretical 

yield = 100%
EG

OH

OH

EG EG

Hydrogenolysis

Glucose:
OH

OH

OH

OH
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Mono-Ethylene Glycol is a  Key Component for 
Textiles and PET/PEF

Growth is Driven by Textiles and Packaging Demand

MEG

Polyester fiber

PET/PEF resin

Textiles

Packaging

55%

26%

19%
8% Antifreeze

6% PET films & others

5% Industrial applications

Simplified overview, showing key markets. Percentages derived from Plastic Insight, 2016
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100% bio-based, fully circular solutions driving change in the packaging 
industry 
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Scaling-up FDCA/PEF: first-to-market advantages

LABORATORY

 2008

 Amsterdam, NL

 Kilogrammes/year

 Innovative research

PILOT

 2011 - today

 Geleen, NL

 Tonnes/year

 Technology development

FLAGSHIP

 2023 onwards

 Delfzijl, NL

 5 kilotonnes/year

 Commercial launch

INDUSTRIAL

 2024 and beyond

 Global 

 >100 kilotonnes/year/plant

 Licensing: cashflow and profit 
growth driver

Final Investment Decision Technology leadership
(i.e. no new inventions required)

Technology fully
proven

✓ ✓
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Ed de Jong
VP Development

ed.dejong@avantium.com
+31 6 3434 7096

Delfzijl, 3D drawing 
FDCA Flagship Plant


