Biomass and bioenergy from algae, CO2 and wastewater

Francesco Gentili
Department of Forest Biomaterials and Technology SLU, 90183 Umea

- iLerr e” Rempestijtelserna ﬁ %
. . 1
Botnia-Atlantica N fsterbottens forbund m NOfd'A‘\d u bOd® I
EUROPEAN UNION  Euwropean Regional Developenent Fund e i lii KOMMUNE Viiste:

nnnnnnnnnn



trans S T A — T B .- [ERTTTTRR . \i'

Production potential

algae

FERTILIZER
7N e o - — —— —

1
END PROI
CH, e
T
- B -
BIOMETHANE
UPGRADE
WASTE H' AT

- : END PRODUCT
: ce hp
HARVEST . =
CULTIVATION : HIGH-VALUE :
4 $ ADDED PRODUCTS - BIOOIL
wastewa 2 okl I . . ~
NUTRIENT —— | .
HYDROTHERMAL o
LIQUEFACTION  [SESER @

REVALUATION OF WASTE PRODUCTS CULTIVATION HARVEST TRANSFORMATION SYSTEM ANALYSIS

REVALUING WASTE PRODUCTS

P

PROJECT COURSE

interrey

Botnia-Atlantica

EUROPEAN UNION  European Regional Development Fund




trans
®
algae o2

‘ Nitrogen is the most limiting nutrient in
agriculture and forestry

Phosphorus is a limiting nutrient and
‘ we are approaching the P peak

X
A HILETTCY
EIS Botnia-Atlantica
European Reglonal Development Fund




trans/g\,
With over 40 000 species already identified and with many more yet allgae @‘?"
identified, algae are classified in multiple major groupings as follows:
cyanobacteria (Cyanophyceae), green algae (Chlorophyceae), diatoms
(Bacillariophyceae), yellow-green algae (Xanthophyceae), golden algae
(Chrysophyceae), red algae (Rhodophyceae), brown algae (Phaeophyceae),
dinoflagellates (Dinophyceae) and ‘pico-plankton’ (Prasinophyceae and
Eustigmatophyceae)
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Wh
y to grow algae frans A

algae-es?
Grow faster than land plants
Can grow on wastewater
Can use flue gases (CO,, NOx)
Can grow on marginal land (non-arable lands)
Produce high level of lipids (60% and more)
Produce protein for animal consumption

Production of astaxanthin and other pigments of high
economical value

Can be use to treat wastewater recycling nutrients
Can be use for CO, sequestration

Can sed for production of biofuels (biodiesel, bioethanol
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Algae can be autotroph, mixotroph and  trans A

heterotroph algae-e¥r

We can divide the algal growing system in two
groups:

® Open system identified as open ponds (raceway
ponds, circular ponds etc.)

® Close system called phobioreactors (PBR)
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From Mario Tredici (
by Ami Ben Amotz)
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Oil yields liters/ha-yr

Soybeans 400
Sunflower 800
Canola 1600
Jathropha 2000
Palm Oil 6000

Microalgae 60000
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The above image indicates relative concentrations of marine algae
throughout the world's oceans, with the highest concentrations in

red and orange, and the smallest concentrations in dark blue and
purple. (Image: NASA - SeaWiFS)
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Growing system... N
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At Vakin in Umea
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The pilot plant at Umea Energi in l{FQﬁé(\
algae %2

Lab unit.
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Thank you!!!
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www.biofuelregion.se/transalgae
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