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Biomass Conversion Technology
“Platforms”
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Products Core R&D or Utilization of Platform
Outputs within DOE’s Biomass Program

Existing Biomass Lignocellulosic
Industry Feedstocks
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Sugars, biopolymers Sugars, biopolymers iusmnocyemical
'gars, blopolyme gars, blopoly Syngas, Pyrolysis
Oils, Lignin, Protein lignin .
Oils
Chemicals &
Fuels ) Heat & Power
Materials

Core technology can be applied in integrated
biorefineries for specific product development

Core Program R&D
asxy weibo.ud 8109

Integrated Biorefinery




Differences in Technology Needs & Requirements

Technology 1

TF or HP (convergent) Technology 2 >—> Single product (e. g., EtOH)
Technology 3

etc.
CM (divergent) Single technology < EESSEEE ;
(e. g., selective oxidations) Product 3
etc.
Portfolio Balance
Precompetitive, Enabling Research
Potential for Broad Application | $1.880K
Products
Portfolio
Industry Lead (Solicitation)
$5,089 K

Chemical/Product Specific




Minimize the production cost of liquid
transportation fuels from platform

Tier 1
intermediates

Competitiveness
of products from biomass platform intermediates
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Quality/Purity
Concentration

Production yield
Production rate

Final product concentration

Product quality

Tier 2 Product recovery

Rate/Yield/Selectivity
Process Integration
Equipment Cost
Market Entry Barriers

Tier 2

Market entry barriers ‘
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Materials ‘ ‘ Phys/Chem
Science Analysis

Tier 3 Biologically produced
fuels
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Chemically produced

fuels [ Catalysis | | Separ‘ations

Tier 1

BARRIERS

Tier 2

Tier 3

} Sub-Process
Integration

CHALLENGES

Minimize cost of heat and power’
production in a biorefinery

| | |

Maximize Optimize Validate
Production Systems Biorefinery-scale
Efficiency Integration Operations

IL { il

Feedstock/residue variability (moisture and ash content)

Feedstock preparation (dewatering, size reduction, slurry feeding, etc.)
Scalability of current and developing prime movers

Grid connectivity

Emissions profiles (NO,, SO,, THC, CO)

Effective heat integration/optimized energy efficiency

Ash handling/disposal

Process integration




Areas of Research Needs Across the Program

Research Need

Program
Approach

Primary Instruments for
Implementation Today

Feedstock Interface

Programmatic

Efforts (focus=key
costs)

University led R&D (consortia) via
solicitations & subcontracts

Integrated Biorefineries

Solicited R&D

Biomass Processing | Large University led R&D (consortia) via
programmatic solicitations & subcontracts
emphasis Targeted subcontracts
(focus=key costs) Integrated Biorefineries
Solicited R&D

Thermochemical
Processing

Programmatic
Efforts (focus=key
costs)

Solicited R&D

University led R&D (consortia) via
solicitations & subcontracts

Industry lead collaborative R&D
Integrated Biorefineries

Products from
Biomass and Platform
Outputs

Small programmatic
Effort

Solicited R&D

Industry lead collaborative R&D

University led R&D (consortia) via
solicitations

Integrated Biorefineries




Areas of Research Needs Across the Program & For Products

Program Research | Program Primary Instruments for
Need Approach Implementation Today
System Integration Some University led R&D (consortia) via
and Processing programmatic solicitations & subcontracts

efforts & Solicited
R&D

Integrated Biorefineries

Program Research | Program Instrument to Implement
Need - Enabling Approach
Catalysis, chemical Solicited R&D Industry led collaborative R&D (all

and enzymatic

Minor programmatic
efforts

possible partners)
Integrated Biorefineries

Biological Processing

Solicited R&D

Minor programmatic
efforts

Industry lead collaborative R&D (all
possible partners)

Integrated Biorefineries

Separations

Solicited R&D

Minor programmatic
effort

Industry lead collaborative R&D (all
possible partners)

Integrated Biorefineries




Where NASULGC Can Help

* Prepare to form consortia that leverage capabilities to
meet program needs — Initial Announcement, August,
2004 ($5M total, 4 years, $1.5-2.0 M/award). Planning on
annual process if this approach shows additional
promise. One major objective is to provide training
ground for qualified scientists and engineers in the
Biomass area.

* Provide qualified reviewers for applicants to program
announcements. Current need, Oct/Nov 2004

 Partnering with industry and laboratories for other basic
and applied R&D — DOE specific announcement, August
2004. Annual USDA/DOE joint bioenergy
announcements. Together about $10 -20MM annually
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