Biomass Notes

ALGAE, Moderator- George Philippidis
Areas of Active R&D in Florida

Strain Bioprospecting

o0 Isolating and characterizing native Florida strains

0 Freshwater and Marine Algae

o0 Cyanobacteria
Nutrient Sources

o0 Wastewater (municipal, farm)

o Landfill leachate

0 Agquaculture wastewater

0 Biomass stillage

0 Glycerol from biodiesel production
Carbon sources

o0 CO2 from flue gas (landfill gas)
Cultivation systems

o Floating bioreactors

Products
o Lipids for biofuels

Methane (via anaerobic digestion)
Polysaccharides

Protein (animal feed, fish meal)
Feritlizer (slow release of N and P)
Algae cells for bioremediations
Hydrogen

Ethanol
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PATH FORWARD

Learn about each other’s interests and capabilities

Explore complementary interests, especially with regards to systems integration
Identify opportunities for joint proposals and collaboration
Promote Florida as a leading place for algae R&D and technology deployment

Algae Round-table Attendees

Name Affiliation E-mail Phone
1. | Ball . . ind fl.ed 9045019551
Tﬁ:r?é UF- Fisheries windwave@ufl.edu
2. | Elton egoncalves@ufl.edu 3523016049

Goncalves

Plant Molecular and Cellular
Biology - University of
Florida



http://pmcb.ifas.ufl.edu/
http://pmcb.ifas.ufl.edu/
http://pmcb.ifas.ufl.edu/

3. | Kimberly University of Florida/ hafnerk@ufl.edu 3526157550
Hafner Institute of Food and
Agricultural Sciences (IFAS)
4. | Michael University of Florida/ mbank@ufl.edu 5616999846
Bank Institute of Food and
Agricultural Sciences (IFAS)
5. (N:ﬁglgez University of Florida/ nchavez@ufl.edu 5614609663
Institute of Food and
Agricultural Sciences (IFAS)
6. | Eunyoung | University of South Florida - | eunyounglee@mail.usf.edu | 8134420031
Lee Civil and Environmental
7. | Lowell Florida Agricultural and Icollins239@gmail.com 8508957941
Collins Mechanical University
(FAMU) - School of the
Environment (SOE)
8. | Alec . . . ashoelson@ufl.edu 9546954813
University of Florida -
Shoelson . ;
Bioenergy & Sustainable
Technology (BEST) Society
9. |AnnC. Soil and Water Science / acwilkie@ufl.edu 3523928699
Wilkie University of Florida/
Institute of Food and
Agricultural Sciences (IFAS)
10. | Michael University of South Florida | mwelch3@mail.usf.edu 8134555847
Welch
11. | Meng University of South Florida - | mwang3@usf.edu 4133254285
Wang Civil and Environmental
12. | Trina University of South Florida - | thalfhid@mail.usf.edu 7868532053
Halfhide Civil and Environmental
13. | George University of South Florida | gphilippidis@usf.edu 8135745333
Philippidis
14. | Thomas ] tomlyons@biotork.com 3525058611

BIOCHEMICAL CONVERSION, Moderator- Lonnie O. Ingram
Sustainable job creation for rural Florida




1. Identification of carbohydrate rich crops / feedstock for fuels and chemicals (replacement
crops for 500,000 acres idled by citrus diseases)
0 Sugar crops — energy beets, sweet sorghum, sugarcane
0 Starch crops — energy tubers, other?
0 Cellulosics — eucalyptus for South Florida; pine, oak and sweet gum for North FL
o Agroindustrial waste (fruits, vegetables and wood processing)
o Potential oils for biodiesel: seed crops, pongamia, algae

2. Verification of freshstock performance during multiyear cultivation (Establishment of
Florida version of BCAP for FL certified bioconversion)

3. Improvement of germplasms, best practices and cost estimates for crops

4. Stepwise plan to scale up production
0 Sugar platform as intermediate stage

5. Stan Mayfield Biorefinery and Pilot Plant
o Florida’s regional test facility for bioconversion

6. Development fo biocatalysts and processes for new products

7. Development of improved biocatalysts for lignocellulose deconstruction

8. Development of co-products: nutraceuticals, bio based plastics, nano tubes, fertilizers,
feeds, etc.

Benefits

1. Sustainable jobs for rural Florida

2. Replacement crops for former citrus farms

3. Increased energy independence

4. Economic development

5. Water and mineral sustainability — closed loop processes

Closed loop processes could borrow water and chemicals allocated for irrigation and crops.
Water and chemicals could be used in processes and as fermentation nutrients. Emerging
water and nutrients could be added to the field for new crops.

Biochemical Conversion Round-table Attendees

Name Affiliation E-mail Phone

1. Lonnie O . . . ingram@ufl.edu 352392817
Ingram University of Florida 6

2. Don Rockwood . . . dirock@ufl.edu 352256347
University of Florida 4

3. Mun Su Rhee University of Florida munsrhee@ufl.edu 352846096
5

4. James F. University of Florida jpreston@ufl.edu 352392592
Preston 3




5. Thomas Lyons . tomlyons@biotork.com | 352505861
Evolugate/BioTork 1

0. Ben D. DeVries | Treasure Coast Research CEO@tcerda.com 561371808
Park 2

7. loannis Dogaris | University of South Florida idogaris@usf.edu 813974898
2

8. Wilfred University of Florida wev@ufl.edu 352273816
Vermerris 2

THERMOCHEMICAL CONVERSION & WASTE TO ENERGY, Moderator- Janan
Balaban, John N. Kuhn

Challenges

e Availability of sustainable feedstocks

e Limitations due to decentralized facilities (i.e. distance to transport feedstocks)

e Partially finished products, training of farmers for initial treating of energy crops to
prevent premature decomposition

e [Feedstock heterogeneity (food waste, MSW, waste water, sludge, agricultural waste,
etc.) — flexibility of technology to handle various and varying feedstocks
Time scale of processes
Economy of scale

Recommendations for SUS Proposals
e \Waste feedstocks — type, amount, characterization and inventory needed
e [Feedstock homogeneity
o Torrefication of biomass to increase shelf life
0 Preprocessing waste for consistency
Life cycle inventory / analysis
Distributed systems for small farmers
Include needs of community
Selection of targeted product (i.e. diesel, jet fuel, methanol, etc.)

Proposal Ideas
e Energy and mass intregration to balance the economy-of-scale challenege
e Conversion profess sensitivity to feedstock heterogeneity
e Decentralized biomass pre-treatment technoliges to overcome distance and time
limitations

Benefits



Diversification of farming/economy development
Job creation in (bio)chemical processing
Increased energy independence

e |dentified 5 challenges to WTE technology.
o The first and the third challenges are generally identified as major challenges for
gasification.
o Another two that were not mentioned are hydrogen deficiency compared to
desired organic products and separation of oxygen from air.
e | think proposals could be centered around these three topics (in no particular order)
o (1) energy and mass integration to balance the economy-of-scale challenge
o (2) conversion process sensitivity to feedstock heterogeneity
o (3) decentralized biomass pre-treatment technologies to overcome distance&time
limitations.

Challenges:

1. Feedstock heterogeneity (flexibility of technology to handle various and varying feedstocks) 2.
Energy integration 3. Economy of scale 4. Limitations due to decentralized facilities (ie, distance
to transport feedstocks / partially finished products, training of farmers for initial treating of
energy crops to prevent premature decomposition) 5. Time scales of processes

Information needed

1. Waste feedstocks - type, amount, characterization, and inventory needed 2. Life cycle
inventory / analysis 3. Selection of targeted product (ie, diesel, jet fuel, methanol, etc.) including
any govt incentives

Benefits to the state of FL

1. Diversification of farming /economic development 2. Job creation in (bio)chemical processing
3. increased energy independence

Thermochemical Conversion & Waste to Energy Round-table Attendees

Name Affiliation E-mail Phone

1. Ryan Kent University of South ryankent@mail.usf.edu 8503248499
Florida - Trash 2 Cash

2. Uisung Lee University of Florida - uisunglee@ufl.edu 3523593476
Mechanical Engineering

3. Jose Sifontes Sigarca, Inc. sigarcal@gmail.com 4075732127

4. Alec Sapulding University of Florida - aspaulding@ufl.edu 8502401595
Soil and Water Science
(SWS)

5. Luiza Costa University of Florida - luizaccosta@ufl.edu 9547983663




Soil and Water Science
(SWS)

6. Ryan Graunke University of Florida - regl214@ufl.edu 7723495645
Soil and Water Science
(SWS)

7. Jianru Shi University of Florida - jrshi@ufl.edu 4026174968
Soil and Water Science
(SWS)

8. Ryan Integlia Florida Polytechnic rinteglia@floridapolytechni | 8635839098
University c.org

9. Maya Patel University of Florida mayapatel@ufl.edu 2398988070

10. | Victoria Cortes Zamorano Agricultural vcortes@zamorano.edu 5049487204
University Honduras 0/ +00 504-

22872000
ext. 2430

11. | Zachary Cerniga University of South zcerniga@mail.usf.edu 9419934656
Florida

12. [ Shriyash University of South shriyash@mail.usf.edu 2252529178

Deshpande Florida
13. [ Harry Morehead Siemens Energy, Inc harry.morehead@siemens | 4077363322
.com

14. | Suguna Jairam University of Florida - suguna@ufl.edu 5016269950
Agricultural and
Biological Engineering
(ABE)

15. [ Canan Balaban Florida Energy Systems | cbalaban@ufl.edu 3523920899
Consortium

16. [ John Kuhn University of South jnkuhn@usf.edu 8139746498
Florida

19. | Kyle Cogswell University of South klcogswe@mail.usf.edu 8134650513

Florida




