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1. Project
,7Algae — A future renewable energy source? — Current status and
future perspectives for the Austrian energy system®

2. Selection of algal utilization for energy production in Austria
= Algae species for energy production
= Cultivation, harvesting and processing
=  Conversion technologies for energy production

3. ldentification of the most interesting algal-based pathways for
Austria

4. First project results
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Intended results

|dentification of promising technologies for algae
production (cultivation, harvesting, processing,
conversion technologies)

Determination of potential role of algae in Austria‘s
energy system with scenarios for 2020 and 2050

Determination of potential of algae to reduce
greenhouse gas emissions and substitute fossil energy

Estimation of the future potential of algae to contribute
to Austrian energy and climate targets

Consideration of the possibility of CO,-sequestration
|dentification of R&D topics
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= Project partners:
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= Program:
3'd call ,Neue Energien 2020"

s Financing partner:
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s Project duration:
18 month (May 2010 — October 2011)
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= Numerous algae species
Focus on microalgae
No consideration of
macroalgae

m Selection of algae species

for specified applications
Criteria e.g. | 3
Productivity 2 4" | - A
EnVironmentaI COI’]dI’[IOI"IS NIES-642 Chlorella vulearis var. vulgaris it
Resistance

Harvesting possibilities

Source: http://www.aquaportail.com/definition-4952-chlorelle.html
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Cultivation methods

Inputs: water, CO,, nutrients, “thermal comfort”
(heating, cooling)

Fermentation Tanks

Qser Hhotibiossectons
= Open ponds 77
= Photobioreactors 9
m Fermenter

= Hybrid systems
= Integrated systems

Source: U.S. DOE 2010. National Algal Biofuels Technology Roadmap. U.S. Department of Energy,
Office of Energy Efficiency and Renewable Energy, Biomass Program
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Production, harvesting and
processing: selection for Austria

Production

Harvesting

Processing

11

Photobioreactor

Integrated bio-

fixation systems
(waste water treatment)

Flocculation-
Flotation

Flocculation-
Sedimentation

Centrifugation

Thermal drying

Oil extraction

Thermal starch
extraction
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Biochemical Thermochemical Mechanical/chemical

conversion conversion conversion
Ethanol Esterification
fermentation

Methane | _ Bioenergy
fermentation Refinery processes
Hydrothermal Biodiesel
) processes
Bioenergy
| Biogas/Biomethane
. Materials
Electricity Chemicals
Heat Fuels from refinery . Fertilizer
12 and hydrothermal Feed
processes Food
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3. ldentification of the most interesting algal-based pathways for
Austria
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Oleaginous microalgae

Waste water grown algae
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Nr. | Algal group Short term

_ _ la: Esterification
1 | Oleaginous microalgae _
1b: Refinery processes

2 | Starchy microalgae 2. Ethanol fermentation

_ _ _ 3a. Methane fermentation
3 | High-yield microalgae
3b: Hydrothermal processes

4a: Methane fermentation
4 | Waste water grown algae

4b: Hydrothermal processes
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= Mmainly photobioreactors are relevant for Austria

optimal and efficient use of algae: biorefinery for bioenergy and
biomaterials

long way to commercialisation

key motivation for current R&D-activities: biodiesel from algae
algae not suitable as fuel for combustion, gasification, pyrolysis
siting: where CO, is available

R&D demand: cultivation
harvesting
hydrothermal processes

m expert workshop on 16" March 2011: agreement on pathway
selection for Austria

m next steps:
assessment: energy balance, average demand, costs,
environment
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