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Conversion R&D Team – DOE 

Kevin Craig 
Program Manager 

Dr. Ian Rowe Trevor Smith Dr. Gayle Bentley Dr. Sonia Hammache 
Technology Manager Technology Manager Technology Manager Technology Manager 

Andrea Bailey Beau Hoffman Dr. Coralie Backlund Dr. Lisa Guay 
AAAS Fellow Technology Manager Technology Manager DMA Technology Manager 

& Volunteer Budget Maven 
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Conversion R&D Team – Support Team 

Jessica Phillips Dr. Umakanta Jena Dr. Katie Davis Frank Fields 
Technical Project Monitor, Technical Project Technical Project Monitor, Technical Project 

BGS Team Lead Monitor, BGS Lindahl Reed Monitor, BGS 

Anthony Sorbera Ryan Lawrence Jess Clark 
Technical Project Technical Project Business Support, Redhorse 

Monitor, BGS Monitor, BGS 
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Safety is Job #1 

S A F E T Y 
F I R S T ! 
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Conversion Agenda At-A-Glance (8 of 14 Sessions) 
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Program Structure 
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Program Structure 

Deconstruction & 
Fractionation 

Feedstock Interface 

High Temperature 
Deconstruction 

Low Temperature 
Deconstruction 

Fractionation, Cleanup, & 
Conditioning 

Synthesis & 
Upgrading 

Chemical Conversions to 
Intermediates & 

Products 

Biological Conversions to 
Intermediates & 

Products 

Cleanup or Finishing 

Hybrid Conversions to 
Intermediates & Products 

Computational 
Modeling & Analytical

Tools 

Standards & Methods 
Development 

Systems Biology 

Design & Discovery of New
Catalysts/Enzymes 

Advanced Separations 

Novel Technologies 

Enabling Technologies 

Pathway-focused R&D 
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Program Structure x MYPP Platforms 
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Bio-Optimized Technologies to keep Thermoplastics out of Landfills and the Environment (BOTTLE™) 

Joint Funded with the Advanced Materials and 
Manufacturing Office 

Vision 
•Deliver scalable technologies that enable cost-

effective recycling, upcycling, and energy efficiency 
for plastics 

Mission 
•Develop robust processes to upcycle existing 

waste plastics, and 
•Develop new plastics and processes that are 

recyclable-by-design 

Goals 
•Work with industry to catalyze new upcycling 

paradigms and novel feedstocks 
•Leverage DOE investments in process development, 

catalysis, materials, and analysis- driven R&D 
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Conversion R&D Program Goal 

Strategic Goal: decarbonize the U.S. economy by developing efficient and economical biological and chemical 
technologies to convert renewable carbon resources into bioenergy and renewable chemicals and materials. . 

R&D to: 
• Lower the cost of fuels and products 

• Carbon efficiency 
• Improved yield and selectivity 
• “Catalyst” lifetime 
• Separations and process intensification 
• Novel unit operations/reactors 

• Improve environmental performance and DEI impact 
• Reduce process energy, emissions, and water use 
• Efficient use of “waste” and residues 
• Locally and regionally appropriate technologies 
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Challenges 

Durability 

Resource 
Efficiency 

Intermediate 
Optimization Compatibility 

Reduce 
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Emissions 
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Budget totals for years under review 

$90.0 

$80.0 

$70.0 

$60.0 

$50.0 

$40.0 

$30.0 

$20.0 

$10.0 

$0.0 

Reviewed Project Budgets ($M) Annual Conversion R&D Budget ($M) 
$115 $110 

$5.4 
$7.6 

$66.8 

$105 $100 $100 

$95 

$85 

$75 

$29.4

$10.5
$1.6 $1.2 

$33.9 

 

  

  

$8.9 

$32.8 

$5.0 
$7.8 

FY21 FY22 FY23 $23.4 

$14.2 

$10.9 

Funding Distribution 
$5.4 $33.2 
$6.5 14% 

23% 
Agile Biochem Catalytic CO2 FCIC Organic PABPs, 63% 

BioFoundry and Lignin Upgrading Utilization Waste Plastics, and 
Conversion Separations 

Lab Industry Academic 
Industry Academic Lab 
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Funding Mechanisms 

• AOPs – direct Lab funding Reviewed Project Budgets ($M) 
– 3-year projects $90.0 

$80.0 – Externally reviewed $70.0 $13.0 
$8.2

$60.0 • DFOs/CRADA-calls/CRADA-lites 
$50.0 

– Lab/Industry partnerships $40.0 
$12.1 

$29.4 

$1.2 
$3.6

$30.0 $58.7 – Transitional TRL 
$20.0 

$11.9 

$9.0 

$33.2 $29.2 – Competitive $10.0 
– ABF, CCB, CCPC, SepCon $0.0 

$37.7 

$7.8 

$37.6 

$11.0 

Agile Biochem and Catalytic CO2 FCIC Organic PABPs, 
• Funding Opportunities (FOAs) BioFoundry Lignin Upgrading Utilization Waste Plastics, and 

Conversion Separations Lab DFO FOA – Competitive 
– Industry, Universities, Labs 
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Recent Funding Opportunity Announcements 

Robust Microbial Cells 

Robust Catalytic Processes 

Community Scale Resource 
and Energy Recovery from
Organic Wastes 

Overcoming Barriers to Syngas 
Conversion 

Strategic Opportunities for 
Decarbonization of the 
Chemicals Industry Through 
Biocatalysts 

20
20

Waste to Energy Strategies for 
the Bioeconomy: 
•Municipal Solid Waste (MSW) 
•Optimizing Community Scale 
Wet Organic Wastes 20

21
 

20
22

20
23Affordable, Clean Cellulosic 

Sugars for High Yield 
Conversion 

Separations to Enable 
Biomass Conversion Biopower and Products  from 

Urban and Suburban Wastes: •Separations to Enable 
North American Multi University Biomass Conversion 
Partnership for Research and 
Education: 
•Biopower from Organic 
Wastes 
•Waste Plastics to Products 

Scalable CO2 Electrocatalysis 

Polymer Re/Upcycling* 
• Highly recyclable or 

biodegradable plastic 
• Deconstruct and upcycle 

existing plastic 
• BOTTLE collaborations 

•Separations to Enable 
Biomass Conversion 

•(Bioprocessing Separations 
Consortium) 

Renewable Natural Gas (RNG) 
•Research & Development 
•Pilot scale 

*Joint FOA with AMO/AMMTO 
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Key Accomplishments 

Catalytic Upgrading 

• Single-step oligomerization of mixed olefins to jet fuel range was successfully demonstrated at >90% single 
pass conversion and >75% selectivity (Fri 2:30pm) 

• Identified improvements to TEA and LCA of the Catalytic Upgrading of Biochemical Intermediates projects 
(Thu 1:30pm) . 

• Direct Funding Awards with Sironix, Visolis, and Twelve were completed (Thu 3:50pm, Fri 9:45am, 2:00pm). 
• The Catalyst Property Database (CPD) opened for community data addition, an increase of 300% in data 

volume (DataHub, Thu 1:00pm). 
• Identified Catalytic Fast Pyrolysis-oil compounds that cause plugging during hydrotreating and generated 

a cycloalkane-rich SAF product that meets key ASTM D4054 specs (CUPP, Thurs 3:20 pm) 
• Improved catalyst design and regeneration procedures for multiple catalytic technology pathways through 

collaborative catalyst characterization and synthesis efforts (ACSC, Fri 10:30am) 
• Identified overarching catalyst stability challenges related to bioenergy (Catalyst Deactivation, Fri 11:15am) 
• Accelerating process scale up through development of state-of-the-art models for process and catalyst 

optimization (CCPC, Fri 1:00 pm) 
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Key Accomplishments (Continued) 

• Lignin Valorization 
• A monomer yield of 77 wt% bio-available aromatic monomers 

from lignin was achieved via autoxidation of HDO lignin oil: the highest monomer yield 
ever reported (Lignin U… Thurs 2pm) 

• Development of lignin analytics method for tracking 
lignin in the biorefinery (Lignin U…, Thurs 2pm) 

• Established Memoranda of Understanding (MOU) with 
two scale-up partners (VITO, ExxonMobil) (LigFirst… Thurs 1pm) 

• CO2 Utilization: 
• A Membrane Electrode Assemblies (MEA) electrolyzer of 1000 cm2 has been built and is 

being tested and optimized for CO2 utilization. 

• Stood up the CO2 Reduction and Upgrading for E-fuels Consortium. 
• Produced a CO2-to-fuels Strategic Plan, outlining the main R&D barriers as well as 

technical and scale targets that should be achieved to make an impact by 2050. 
• Integrated the existing and new projects to a united objective: develop technologies to 

upgrade CO2 to fuels and chemicals to reduce GHG emissions and other environmental 
impacts to accelerate the decarbonization of our economy 
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Key Accomplishments (Continued) 

• Biochemical Conversion 

• In collaboration with EPA and NIST, developed and received approval for a new analytical 
method allowing for cellulosic D3 RIN from corn fiber 
(Analytical development and support, Thurs 11:15 am) 

• Demonstrated cell-free biosynthesis approaches that can recycle cofactors and reducing 
equivalents (Cell-free and immobilization technologies… Fri 11:30 am) 

• Achieved iso-butanol product titers of > 250 g/L using a cell-free biosynthesis system 
(Towards economic cell-free isobutanol… Fri 1:00 pm) 

• Validated in-situ product recovery approach 
for the production of organic acids 
(Biological upgrading…, Fri 10:30 am) 
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Key Accomplishments (Continued) 
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Advanced Biofuels 
and Bioproducts 

Process Development
Unit (ABPDU) provides 
process development and
scale-up demonstration

infrastructure to take 
commercial products to

market 

Bioprocessing
Separations 
Consortium 

develops the
downstream 
processing 

technologies  to 
isolate products 

ABF builds the 
synthetic biology 
infrastructure to 

accelerate 
bioprocess 

development 

ABF Partners 
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Commercial 

Products 
supported 



Key Accomplishments (Continued) 

• Organic Waste Conversion 

• Processed hydrothermal liquefaction (HTL) biocrude for >2,000 continuous hours 
(Bench Scale HTL…, Fri 10:30 am) 

• Examined and confirmed that HTL biocrude can meet or exceed all ASTM 
jet fuel specifications 
(Denitrogenation of wet-waste derived biocrude…, Fri 11:00 am) 

• Achieved >98% single-pass CO2 conversion in biogas in a biomethanation reactor 
(Biomethanation to upgrade biogas…, Thurs 1:30 pm) 

 

 

 

                

 

  

  

19U.S. DEPARTMENT OF ENERGY OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY 



                

  

 

 

 

  

  

Key Accomplishments (Continued) 

Funds in 
CRADAs 

Technical 
Highlights 

• Development framework for Circularity Analysis 
• Valorization of mixed plastic waste to produce recyclable by 

design polymers 
• Industrial partnerships provide promising avenue for 

implementation 

Project 
Statistics 

• 100+ researchers involved Presentations at 1:30 pm • 20+ Patent Applications 
on Monday April 3rd• 40+ Publications 

(Today) 
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Strategy for Plastics Innovation Released 

Vision 
For the United States to lead the world in 
developing and deploying technologies that 
minimize plastic waste and promote energy-
efficient and economic plastic and bioplastic 
design, production, reuse, and recycling. 

Objectives/Metrics 
• Address end-of-life fate for >90% of plastics 

• ≥50% energy savings relative to virgin material 
production 

• Achieve ≥75% carbon utilization from waste plastics 

• Develop cost-competitive recyclable-by-design plastic 

• Design recycling strategies that mitigate ≥50% GHG 
emissions relative to virgin resin or plastic intermediates 

Strategy for Plastics Innovation | Department of Energy 
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Sustainable Aviation Fuel Developments 
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Bioproduct Projects (and Alums) in the News 
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Enabling Energy/Resource Recovery from Waste Partnerships 

Common Themes: 
• Cost-benefit analysis is popular 
• Municipalities want case studies 
• Community champions are key 
• Let communities define the problem statement 

2021 

2022 

Community Waste 
FOA Selectees 

City of Gainesville, FL 

Town of Yarmouth, MA 

Great Lakes Water Authority 
Detroit, MI 

OW session: Friday, 8:45 am 

Relocating SoCalGas 700L 
18-bar bioreactor system 
from NREL to Summit’s 
dairy digester in Maine: 
will process >10% of the 

state’s dairy manure 

OW session: Thursday, 1:30 pm 
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Future Direction 
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• Continued emphasis on: 
• SAF 
• Chemicals decarbonization 
• Technology deployment 

• Inter- and Intra-Agency coordination 
• Chemicals coordination groups 

• AMMTO, IEDO, OCED, and HFTO, are SC-BER, SC 
BES, ARPA-E, FECM, S4, OTT, LP, and OP 

• Polymers coordination group 
• EERE: AMMTO/BETO,BES, ARPA-E, BER, FECM, NNSA, S4 

• FECM – gasification systems 
• NSF - ABF 
• BioMADE 
• MSRDC 
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Plastics Strategy | Engagement 

Plastics Circularity Workshop 
June 8-9th 

Seattle, WA 

Email for questions: 
Coralie.backlund@ee.doe.gov 
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Program Response to 2021 Peer Review 

Clear metrics / LCA to guide R&D 

Strategic partnerships / Scaleup 

Balance of deployment & research – maintain pipeline 

Balance of fuels & chemicals 

Dissemination of research results 

Robust IABs 

Interagency 
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Reviewers 
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THAN KYO U !




