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Microbial genomics and bioinformatics.

Metabolic engineering and modelling.

Biocatalyst function and optimisation.

Biocatalytic process design.

Innovative fermentation science and engineering.

Innovative downstream processing.

Fundamental understanding of | Catalysis, design of new catalysts.

structure property Interfaces and nanointerfaces.

relationship. Controlled functional properties.

Synthetic strategies and new chemical reactions.

Polymer nanostructures used as nanoreactors for

metal nanoparticle formation.

Controlled surface-induced co-polymerization to
functional co-polymers (capable of pattern

recognition).

Effect of synthesis conditions, catalyst composition
and structure on the chemical and material

structure and composition.

Growth kinetics, surface grafting and modification,

polymorphs, etc.




Design of advanced materials and composites

Nanoporous polymeric materials.

Computational material

sciences.

Development of new computational tools to describe

the fundamental material properties.

Development of computational methods that bridge

the length-time scales.

Development of new empirical methods to
describing

mixing and diffusion effects.

Development of new computational methods for
formulations: nanocomposites, real interfaces and

biological systems.

Development of analytical

techniques.

Pattern/cluster recognition systems for high-volume

throughput analysis.

Nanomaterials as self-sensors/analytes.

Large scale efficient quality control (QC) of

nanoscale structures (e.g. coatings).

New production processes for
the scale-up of laboratory
synthesis for improved

materials.

The production and the processing of ultra-pure

nanomaterials.

Integration of nanomaterials into continuous
production processes and reel-to-reel

manufacturing.

The development and production of large-scale

self-assembled materials, systems and devices.

Health, safety and environmental issues of

nanomaterial production.

Bio-based performance and

nanocomposite materials.

Bio-based materials created by controlled

self-assembly.

Detectors based on synthetic biological sensors.




Small-molecule processing Apglication in areas such as enemy (biodiesel)
agricuture and food but also in pharmaceuticals

In-silico lechnigues

_ Plant control
processing ' 2 1

 Supply Chain

rge-molecule Management

Processintensification

Large-molecule processing Appfication inhumnan beathcare et
Processes highly regulated.

ovel synthetic concepts Tap biomass, gas and coal as feedstocks for a wide range
of products thereby reducing dependency on oil.

Substitute organic solvents and develop solvent-free
synthetic concepts.

Catalytic transformations Towards 100% selectivity and zero-emission processes.

Use of non-conventional energy sources.

Use of alternative and/or renewable raw materials.

Catalysis for environment.

Clean energy and mobility.

Improving health and quality of life.

Towards tailor-made production of nanoscale materials.

Integrate reactor-catalyst-separation design.

Develop nanoscale reactors.

Explore unconventional reaction conditions.

Biomimicking catalysts.

Improved methods of understanding of the working
catalysts.

Biotechnological processing | Biocatalyst improvement by strain optimisation.

New technologies as the basis for novel optimized

biocatalysts.




More rapid development and industrial application of

biocatalysts - shorter time-to-market.

Biocatalyst optimisation by protein design.

Bioprocess control and intensification.

Enable competitive biotechnological processes and

facilitate the production of new products.

Chemical engineering development on advanced

separation methods for bioproducts.

Combine synthetic chemistry methods with bioproduct

recovery to shorten the reaction times,

Process intensification

Improving quality and reliability of intensified

components and devices.

Developing local process control and energy supply.

Extending processing options for continuous operation.

Process intensification through integration of

heat/mass, reaction/separation, etc.

Creating reliable risk and benefit assessment methods.

Adapting design procedures and operational and

supply chain management.

Identifying the design targets for achieving minimum

utility demand.

Adapting intensified process equipment to advances in

nanotechnology.

Implementing self-adapting process devices.

Creating intensified product engineering.

In-silico techniques

The theoretical modeling of complex homogeneous and

heterogeneous systems

Establish accurately the reaction cycles and kinetic

models.

Data mining, optimum selection and integrative

analytics

Development and validation of models for the complex

multiphase systems

Process systems engineering (PSE) techniques




Purification and

formulation engineering

Separations with alternative sources of fuels and raw

materials

Integrated separations

Formulation of designed products with defined

particulate structure,

Efficient computer aided modeling of purification and

formulation processes and their sequences

Developing the base sciences

New CO2 capture and separation technologies.

Purification and formulation methods for technology to
enable the increased use of biomaterials and

bioprocesses.

Development of perfect mixing

High purity products by innovative purification/

formulation

Ongoing effort on the development of more

environmentally benign technology

Plant control and supply

chain management

Innovation in process modeling

Process analyzer technology

Supply chain management

Horizontal Issues

Societal concerns

Promoting public dialogue on SusChem technologies

Providing stakeholders with balanced information for

decision-making

Lifecycle thinking

Effective communication of the risks and benefits of new

technologies

A pan-European communication strategy

Cooperation with other technology platforms on common

issues of concern

Risk assessment and management strategies




Regulatory decision support framework

Support for innovation

Education, skills and capacity building

Motivating skilled young people




