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IN ALGAE-BASED
CHEMICALS, POLYMERS,
AND FUELS

NREL is advancing research and development
(R&D) to maximize photosynthetic carbon
capture into biomass for conversion to a
broad portfolio of valuable products.

Areas of focus include:

Carbon capture improvement through
photosynthesis engineering

Biotechnology and genetic toolbox development for
broad species portfolio

Conversion and fractionation of algal biomass to
create high-value products and fuels

Biological seaweed conversion to volatile fatty acids as
fuel and product feedstocks

Novel polyurethane production synthesis from fully
renewable algae-based feedstocks

Advanced analytical characterization of
biomass feedstocks

Process techno-economic and life cycle modeling.
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CORE CAPABILITIES
AND APPLICATIONS

BIOTECHNOLOGY FOR CARBON CAPTURE
ENGINEERING

NREL has developed technologies for engineering algae
to maximize the conversion of carbon dioxide (CO,)

to chemicals and products. This includes broad host
biotechnology engineering capabilities with in-depth
support from state-of-the-art genomics, as well as
transcriptomics and metabolomics, including metabolic
carbon and nitrogen flux analyses.

COMBINED ALGAE PROCESSING FOR
BIOPRODUCTS

NREL researchers are developing process-engineering
approaches for converting algal biomass into a widening
portfolio of high-value products, utilizing all major
components of photosynthesis-derived feedstocks.

RENEWABLE POLYMER SYNTHESIS

Research teams at NREL are optimizing the polymerization
of algae-based plastic precursors, in particular non-
isocyanate polyurethanes and other novel polymers from
polyunsaturated lipids. Key performance characterization
methods include rheology, thermal analysis, and
molecular composition testing.

TECHNO-ECONOMIC AND LIFE CYCLE ANALYSIS

The economic and sustainability implications of the core
NREL technologies are continuously assessed through the
state-of-the-art computational techno-economic and life
cycle analysis models. Major cost-drivers are identified
and used as a guide to prioritize future R&D.




Photo by Dennis Schroeder, NREL 60873

RECENT SUCCESSES

KEY RESULTS

« NRELs algae team has recently demonstrated the «  NREL has demonstrated the engineering of highly efficient
production of non-isocyanate polyurethane polymers, algae cultivars capable of assimilating twice the CO, per
foams, and coatings, with highly tunable properties acre compared with terrestrial crops and demonstrated
based on fatty acid derivatization chemistry with similar biomass value exceeding production value of process-
performance compared to fossil-derived materials. compatible bioproducts.
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Find Out More
For more information and collaboration opportunities, NRELSs algae research is supported by the U.S. Department of Energy (DOE),
contact: Lieve Laurens, lieve.laurens@nrel.gov Energy Efficiency and Renewable Energy (EERE), Bioenergy Technologies Office (BETO).
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