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Motivation and Strategy

The goal of this effort is to enable to the production of algae biofuels at 5,200
gallons/acre/year. To achieve this goal, maximal conversion of all of the algae
biomass components to liquid fuels and biobased products is required. Proteins
and carbohydrates comprise ~80% of the ash-free dry weight biomass at
maximum growth conditions. We are applying bioconversion strategies for

Fermentation inhibitors & enhancers
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Yield Optimization

* Major fermentation inhibitors:
- C5 alcohal, terpene products
- FFA
- Furfural/HMF
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Protein Conversion Process Overview

* High productivity and semi-continuous
cultivation correlate to high protein
content (e.g. ATP3); lose half of biomass
using current processing strategies

» Algae biomass have limited utility for feeds,

not sustainable because of nutrient use

* High nitrogen feedstock present major hurdles

for alternative processing methods (AD, HTL)
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Ash content: Seasonal variation and removal

* Ash content in benthic algal
assemblages is a major hurdle for
optimizing biomass loading for
efficient upgrading

* Field washing of harvested

Egret Marsh ATS™ (2010-2012)
Indian River County, FL
10 MGD x 575'
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* Protein conversion generates stoichiometric
yield of ammonium and alcohols products

biomass was found to be effective
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* Dilute acid (2-10% H,SO,) pretreatment is effective
for solubilizing >80% of the proteins & carbohydrates,

and hydrolyzing ~90% of the carbohydrates

* Proteins are only partially hydrolyzed
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