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Microalgae ?

dLower aquatic plants: photosynthetic
microorganisms

dSeveral morphologies (0.2 to 2 mm in
diameter)

dHigh biodiversity: 1 to 10 million algae
species

dHabitat: Marine or fresh algae

dEnvironmental benefits (fixation of CO,, W3
wastewater treatmen t) A T O A e R

dPigments: chlorophyll, carotenoids and
phycobiliproteins: biotechnological
applications
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https://www.ucl.ac.uk/biosciences/departments/structural-and-molecular-biology/smb-labs/purton-lab

_ "Phytoplankton"
Microalgae ? the first producers of
of oxygen essential to the majority of living beings.

Tradiional
foodstock

Environnemental
Impact

They are at the origin of the transformation of the ~ Used as a dietary supplement for human food as a major
atmospheric composition (CO, fixation and O, release) source of protein
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https://pondnaturals.com/ingredient-category/microalgae/
https://news.algaeworld.org/2018/09/reaping-profits-from-microalgal-biorefineries/

Microalgae, a photosynthetic micro-plant ! X[
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Microalgae, metabolism

Sun Light

(Shoener et al., 2019)
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Applications of microalgae

/ White biotechnology - Red biotechnology;
(industry, energy) e, (medical and health care)

( Pharmaceuticals )
ﬁ Biofuels
: Biodiesel
- Biokerosene
Sun Light
Health '( MNutraceuticals )

/ Biomass Environment Funetionad Foods Wm \
: H

=
% ( utrion ) /

Feed
For clams an
livestock

Prepared by the STFC

» Promising microorganisms: several applications!
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Microalgae, general process concept

Microalgae process

» Microalgae: photosynthetic microorganisms considered as an interesting resource in various
applications

= The microalgae sector is still at the exploratory stage: several technological challenges i
Liquid fraction

Screening of Downstream |
Species processing :
Algae residue
jt Biomass

Set-up of a microalgae culture process :

innovative, productive and economical technology
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Microalgae culture systems

 onnoems
s -

Raceway pond Circular pond Unstirred pond

Plate reactor Column reactor Annular reactor Tubular reactor

(Zerrouki et al., 2019)

{

1

Open system Closed system
CO, biofixation yield Low High
f Water losses High Low
. Growth rate Low High
0,:;id(:§.tig";ty;ay 0, :gr Cldzu’ ;tglltyc;ay Control law Difficult Easy

Importance of culture system selection
Potential of hybride systems
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Open systems

0 Raceway pond: widely used for
large-scale algal biomass
production

O Low cost of construction and
simplicity of installation and
maintenance

O Biomass productivity impacted by
evaporative losses, easily
contaminated cultures,

photoinhibition in the summer, light
Paddle Pond area used by the cells, and diffusion of
wheel ted
Zitator C02
R 0 Most important design parameters
15-25 cm 30-70 cm — depth 1 of a raceway pond: the workin
indepn ¥ 1 L T T 1 geptn s YD . 9
. . depth and the hydraulic retention
(a) Raceway pond (b) Circular pond (c) Unstirred pond .
time (HRT)

(Ying Shen, 2009)
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https://www.researchgate.net/profile/Ying_Shen11

Closed Systems, PBR

O Various design and mode
of operation

O Construction materials:
ﬂlass or plastic; rigid or

&
gﬂn"\\_ exible
— [ k Flat plate reactor Bubble column 2L;23:Zrcgéusr|gr; Serpentine tubular reactor Manifold tubular reactor J D System ad a ted to al g a|
“ (Marja Nappa et al., 2016) specles that cannot be

grown in open systems

O Scale-up is more difficult

O Higher productivities and
because of engineering
iIssues related to gas/liquid

/ Bubble-type column Airlift reactors \ COSt | nvestm ent th an
mass transfer, ene(rjgy

ponds
7
Riser Down- . :: 'g
- - - N efficient mixing an

O Energy requirement
Split-cylinder, Draft-tube, External-loop C O 0 I I n g Of th e C u Itu re
(Marja Nappa et a|_, 2016) internal-loop internal-loop

0
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Microalgae culture process in IDEA Project

IDEA - Implementation & Development of Economic viable Algae-based value chains in
NWEurope

Algae farms Processing industry Formulating industry

& o, M
il — B = G-

5 e :r;::thl
é g % :E:::hyz;s | n Nutraceutical m

==

\.n.'hule
Water recirculation W
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Aim of the microalgae culture step!

Implementation on our partners

—Eﬁﬂ—

Culture systems

High value molecules

Microalgae

Growth condition:

North-West Europe
) seasonal condition

Low temperature

Low light
d Microalgae: a global view of culture systems| 12



NWEurope conditions! Algae strains?

IDEA - Implementation & Development of Economic viable Algae-based value chains in
NWEurope

Porphyridium purpureum

THOMAS

25 1en M RG
&

é Chlorgmonas Typhlos

’ Chaire
&

piotechnologie

CentraleSupélec

Mixed culture: Chlorella, Scenedesmus& Synechocystis

A) 0LICH

S FORSCHUNGSZENTRUM
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Optimization of the microalgae culture

O Growth performance of Chloromonas typhlos, Porphyridium purpureum and Scenedesmus
consortia

Temperature Light
. Experimental design> o) - N
chemical accumiation
composition
NS Y \_ )
e A - N
Uptake of i
: Lipid
ng;[]réeéngnt accumulation
. 2 J - J
( R - N
S Chlorophyli
< um Growh rate content
- J \ J

Sustainability of algae species for growing over all the year
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Thank you for your attention
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