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Agenda

ABiogas In Slovenia
AAIgae I Wastewater 1T Biogas
A Introduction to algae

A Algal-bacterial treatment of biogas digestate
A Algae as biogas feedstock

AAIgaeBioGas project
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23 plants, 14 operational

Size 0.3T 5 MWe

2-3 food waste, 2 WWT sludge, 9-10 agricultural
Total power produced in 2014: 141 GWh

Feed-in tariffs: ~1600/MWh (depends on size,
substrate & heat used)

No biomethane subsidies C no gas enrichment
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Algae

Aaquatic organisms
Amacroalgae, microalgae, cyanobacteria
Amany species, poorly explored b ene
A"plants" & products of the future
Aphotosynthesis
Ahuge potential
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Algal products

A Biofuels

A Bioplastics
Biofertilizers

AAnimaI feed

A Food

AOmega—B fatty acids
Protein rich biomass

AAntioxidantS

AVitamins

A Cosmetics

A Nutriceuticals

ACustom made bioproducts (vaccines, antibodies, fine
chemicals, ...)
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Algal technology

How to grow, store, process and use algae.

Plants Algae
agriculture, agronomy algal technology
6000 years 60 years
seasonal crops continuous harvesting
storage on demand

better light & area efficiency
fertile arable land water, degraded land, sea
fertilizer loss no loss, reuse of growth media
chemical fertilizers wastewater
water loss closed systems
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Algal technology

ABioIogy: species, ingredients, growth conditions,
ATechnoIogy: nutrients, CO,, light

AEconomy: energy and cost efficiency

AHot topics:
marine technology (biofuels), land use (WWT)
Biorefinery: separation
& down-stream
processing (HAV)
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Algal fuels

AAIready using algal fuels (produced millions of years ago)
AHydrocarbons: best energy carrier (mass, volume)
ADrop-in replacement (existing infrastructure)

AAIternatives not applicable everywhere (airliners, trucks,
ships)
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All transportation fuels for EU
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*Wijffels & Barbosa (2010) An outlook on microalgal biofuels.
Science.. 379: 796-799.)
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Algal fuel advantages

AAIternative to plant biofuels
ANon competitive tc & d production
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AHigher lipid content

A biorefinery concept
IS required
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Other uses of algae (here & now)

AWW production ~15000 t/year
AFood (Chlorella, Spirulina)

ANutriceuticaIs (asthaxantin, carotenes ,
Omega-3 PUFA)

AFish and animal feed
A Biofertilizers
A Research
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AlgEn, algal technology centre

AEstainshed 2010 in Ljubljana
AFour partners, many students
AFinancing: FFFF & R&D (EU) grants
AVision:
A Develop
A Partner
A Integrate

A Be ready
A Play & have fun
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Biogas digestate

Aldeally: all organics consumed
Aldeal agricultural fertilizer
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Biogas digestate

Aln reality:
A Very dilute (80-150 m3/ha)
A Logistics
A Storage

A Transportation
A Machinery

A Agro-technical problems
A Liquid
A Nutrient flushing from soil
ASeparation to liguid and solid phase
A Solid i like ordinary fertilizer
A Liquid i wastewater, with only limited application to soil

Waste, end-of-waste directive, control & monitoring
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