Seaweed
A unique 3rd generation biomass
for the biobased economy
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Seaweed is a renewable feedstock for the production of sustainable energy carriers,
chemicals and materials. The Dutch energy potential of seaweed is 350PJth (25 Mton/a),
which corresponds to ~60% of the liquid transportation fuels usage in the Netherlands.
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Seaweed contains unique carbohydrate molecules which can be used directly for the
production of chemicals such as bleach activators or as raw material for hard polyurethane (P.U.) foams. The polymeric carbohydrate molecules can also be used as such in
for instance bio-polymer blending applications. The amount of these molecules can be as
high as 30% on dry matter basis. Seaweed is thus a complementary biomass to microalgae and lignocellulosic biomass for the production of fuels and chemicals.
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What can ECN do for you?
• Consultancy: ECN can have your innovative biorefinery process evaluated by
specialised experts, and perform techno-economic analyses.
• Contract R&D: ECN can assist you with your technology development by
producing test-samples, characterising biomass and biomass fractions, and
offering different fractionation options
• Technology development of thermochemical conversion routes to marketable
bio-based products.

Biorefinery
The ECN seaweed biorefinery program aims to develop and implement environmentally
benign, commercially viable sustainable processes for the conversion of seaweed into
bio-based chemicals, biomaterials and biofuels. Together with industrial partners, ECN
has the capability to scale-up those technologies to economically viable production
processes.
The exact composition of seaweed is species dependent. For instance, brown, red and
green seaweeds use glucose, xylose and rhamnose, respectively, as storage molecules.
Each molecule is different in terms of chemical recalcitrance. In our biorefinery concept,
the proteins, (poly)saccharides and minerals are effectively fractionated from each other
to be suitable for (bio)chemical conversions and uses.

The seaweed biorefinery (seaweed.biorefinery.nl) project demonstrated the technical
feasibility of the critical steps of seaweed biorefineries. ECN and its partners
demonstrated that relevant members of all three major types of seaweed (brown, red
and green) can be fractionated to isolated sugar streams, for instance mannitol. These
isolated sugars can be converted to high value chemical intermediates, i.e. isomannide,
a high value chemical intermediate for the production among others of specialty
polyesters. Fermentable sugar syrups can also be obtained from these relevant types of
seaweed. The residues from the demonstrated processes digest well to bio-gas. Cascading
valorisation concepts yields highly profitable business opportunities with short pay-back
times, in some cases as short as 2 years.
From seaweed to valuable chemicals and fuels
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Seaweeds are the fastest growing plants at our latitude. They do not need any fresh
water, arable land or added fertilisers to grow, thus diminishing the pressure on food
production on land. The proteins in the seaweed can augment the protein supply needed
to produce food, and the mineral fraction can contribute to closing the fertiliser loop. In
parallel to the biorefinery projects, ECN is also involved in seaweed farming projects so
that these efforts are synchronised.
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