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Consumers Want Greener Products
Pull is  ge tting stronger
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Can Biomass Replace Oil?
In some cases, biomass can not only replace oil – it can be a better option.

• Biomass offers a lot of “chemical 
functions” that can be reused or 
slightly altered. 

• The global production of bio -based 
polymers is expected to more than 
triple from 5.7 million tons in 2014 to 
approximately 17 million tons in 2020.

• The anticipated growth rates are far 
higher for bio -based polymers 
compared to oil -based polymers
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Predicted EU bio -based production and private investment in 2025

Source : Insigh ts in to  the  European  m arke t for b io-based  chem icals, 2019
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The shift from fossil -based to bio -based chemicals has moved closer

• Haldor Topsøe’s MOSAIK™ technology 
produces chem ica ls from  b iom ass a t a  cost 
tha t can  com pe te  with  tha t of trad itiona l 
o il-based  chem ica ls. 

• Cost often  pu t an  end  to  the  desire  of 
lawm akers, industry, and  consum ers to  
rep lace  oil with  susta inab le  raw m ate ria ls, 
such  as b iom ass. However, new 
technology can  change  tha t.

• Haldor Topsøe researchers have  devised  a  
nove l p rocess tha t p roduces seve ra l 
chem ica ls from  b iom ass – a t an  a ttractive  
cost tha t can  com pe te  d irectly with  sim ila r 
o il-based  chem ica ls. 
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Sugars Sugar conversion 
pilot

Ethylene glycol, 20 -25  $bn /y

Ethanol amine, 3 $ bn /y

Methyl vinyl 
glycola te

Glycolic acid

Methionine hydroxy
analogue, 3-4 $bn /y 

Pure  glycola ldehyde

Glyoxal , 2 $bn /y

MOSAIK™ is a new platform for Oxygenated Chemicals from Biomass
Oxygen retained in the C1-C3 is a competitive advantage compared to e.g. gasification

C1-C3 
oxygenates
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Product composition
C1-C3 oxygenate products

• Process is highly selective 
towards C1 -C3 with 85% of carbon in 
useful compounds
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10 years of R&D and proven in pilot scale

5-10 g  glucose per hour
60-90 g glucose per hour

(External)
500-1000 g 

glucose per hour

2011 2013 2014 2018

50 kg 
sugars per hour

Technology Upscaling
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Partnerships

• In  2017 Topsøe and  Braskem m ade  a  
partne rsh ip  to  com m ercia lize  e thylene  
glycol p roduction  from  Topsøe MOSAIKTM

technology, based  on  sugar as b io  
feedstock 

• Ethylene  glycol is a  p la tform  chem ica l for 
PET p lastics

• Innovation  Fund  Denm ark invested  in  the  
deve lopm ent of the  MOSAIKTM  technology 
p la tform  in  2017
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MOSAIKTM demo plant in Lyngby, Denmark
Process validation in 50 kg/h hot demo scale plant 

Summer 2017
Engineering 

started

May-Dec 2018
Construction

Jan-Feb 2019
Commissioning 

Since Mar 2019
Operation and 

optimization
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Conclusions

• The  m arke t for b io-based  p la tform  chem ica ls is expected  to  grow in  the  next 5 years

• Our ob jective  is to  com m ercia lize  the  MOSAIKTM technology which  is a  p la tform  for a  num ber 
of chem ica ls

• A fu ll sca le  p lan t can  be  up  running +2023 for p roducing a  p la tform  chem ica l for PET p lastic 
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