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Background

A Microalgae are a promising feedstock for sustainable supply of
commodities and specialties for food and non -food products
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A Multiple products can be obtained via biorefinery , adding value to the
biomass.
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Aims of the project

A Limited implementation algal biorefinery to dateis mainly due to
unfavourable economics . Major bottlenecks:

b high costs of algal biomass production
b absence of appropriate biorefinery technologies

b lack of concrete product  applications

A MIRACLES aims to address these hurdles via:

b enhancing cost-effectiveness of algae production and processing
through technology development along the production chain

b development of true multiple -product biorefinery technology for
specialties from algae

D development of new products for food, aquaqulture and non -food
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The MIRACLES CONSORTIUM: 26 partners
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Kovrrenneennnnns Demonstration of integrated value chains IRt 2

ACt'V't' eS Techno-economic and sustainability assessment >

. A integrated value chain & development of business plans

Production and
harvesting of algal biomass
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Production and harvesting (WP1)
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b Production of biomass

for biorefinery

application RTD using established

production strains by

Fitoplancton

Marino. Nannochloropsis

, Isochrysis |,

Phaeodactylum , Scenedesmus .

b Strains can be removed or added during

the project

A Indoor photobioreactors (PBR) for pre -cultivation and

modular outdoor production tubular Photobioreactors

A Total 36 outdoor

is able to produce up to 6 different

production PBRs (2000L each) FITO

strains in

parallel

A Pilot plant with 120 tubular PBR 400L each (top
right).
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Development of molecular monitoring tools  to optimize
concentration of target biomolecules FITO,WU

A Aim: optimise  production and monitor the metabolic state of
cellsinreal time>> enhanced production, quality control

A First step inthe Dbiorefinery . Focus on N. gaditana .

AOngoing . development of molecular biology tools

Next phase:

- _ _ Kim B -H, Ramanan R, ChoD -H,
A Gene expressmn anaIyS|s Choi G -G, etal. ( 2012)

A Product optimization studies to establish correlation between culture
conditions /gene expression /metabolite level: molecular markers
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|nnovative technology for CO 2 concentration from
the atmosphere: UT (1 )

A Indepence  of CO 2 point sources incl. flue gas. Enables cultivation
in remote areas incl. deserts .

ALow concentration inhibiting  compounds  (NOx, SOx, particles )

ACost target <50 -75 Euro/ton CO 2

A\ Identification of selective , stable sorbent . Challenges : Low CO 2
concentration in air, water co -adsorption .
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