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About BioSPRINT

Ultimate objective

Building on successful projects and
relevant assets from partners and an
interdisciplinary
approach,
BioSPRINT applies process intensiﬁcation in the context of bioreﬁning
operations, to improve the efﬁciency
of the puriﬁcation and conversion of
sugars from the hemicelluloses fraction of lignocellulosic biomass and to
enable their transformation into new
bio-based resins for substituting
fossil based polymers in a range of
applications.

The ultimate objective is to lead to a reduction in operation costs, feedstock and energy resources, greenhouse
gas emissions and higher yields, while increasing operation safety, by concentrating on technologies which can
intensify processing methods and create an integrated
bioreﬁnery concept. Of particular interest in BioSPRINT is
the valorisation of hemicelluloses streams derived from
hard wood and straw, from processes employed in the
production of paper pulp or biofuels. Such streams are
readily available from the pilot or production processes of
the project’s research and industrial partners (Fraunhofer
CBP and UPM). A case study using a stream from Clariant
will also be carried out.

Concept
The BioSPRINT concept is to successfully research the implementation and transposition of PI (Process Intensiﬁcation) methods, which have proved highly promising or successful in other industries,
to the puriﬁcation and conversion of sugars from the hemicellulose (HMC) fraction of lignocellulosic biomass into furan monomers, and to the production of new biorenewable resins for several
applications, including polymer applications from the obtained furans.

Concept and Focus Areas
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1
Upstream
puriﬁcation

Intensify the puriﬁcation
of sugars by removal of
impurities present and/or
generated in the fractioning steps

3

Catalytic
conversion

Investigate reaction
Process Intensiﬁcation
methodologies for dehydration and oxidation of
sugars into furans and
optimise their production

Downstream
puriﬁcation

Develop methods
to purify the converted
sugar streams into high
quality monomers

4
Polymerisation

Convert furfural
and 5-HMF into innovative resins and polyols
and
formulate
new
biorenewable resins

Speciﬁc objectives
In order, to achieve the overall objective of BioSPRINT, seven speciﬁc interdisciplinary objectives
have been deﬁned:
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In upstream puriﬁcation, to intensify the
puriﬁcation of sugars by removal of impurities present and/or generated in the lignocellulose fractioning steps.
In the catalytic conversion area, to investigate intensiﬁed reaction methodologies for
dehydration of sugars into furans (furfural
and 5-HMF) and optimise their production.
In downstream puriﬁcation, to develop
methods to purify the converted sugar
streams into non-aqueous functionalised
furan monomer bulk/solutions and to create
intensiﬁcation strategies minimising furans
degradation.
At the ﬁnal polymerisation stage, to convert
furans into resol and novolactype resins and
polyols and formulate biorenewable resins to
enable the convergence of different feedstock molecules into similar polymers, allowing maximisation of the ﬁnal product yields
for consumers products.
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To simulate the improved bioreﬁnery concept and processes and compare them with
SOTA, followed by integration and validation
of the developed concepts and technologies
for the 2 studied streams (FhG/UPM) and a
transferability study for the Clariant stream.
To demonstrate the ﬁnal processes and
products’ sustainability and safety; to establish the economic feasibility of the
BioSPRINT concepts and technologies via a
thorough ILCSA.
To fully exploit the project’s results by means
of multidimensional Dissemination & Communication (D&C), stakeholder engagement,
Training & Capacitybuilding, standardisation
and business planning activities Sub.
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