


Definizione: in ficologia applicata riferito alle alghe unicellulari che operano fotosintesi 
ossigenica(spesso inclusi anche i Cianobatteri)

Gruppo eterogeneo di organismi 

ÅDiversa organizzazione cellulare: 
Unicellulari
Coloniali
Filamentosi

ÅMobili o immobili (presenza di flagelli) 

ÅEcologia: acqua salata o acqua dolce

ÅAmpia distribuzione

Fonte: web

DIVERSI CAMPI DI APPLICAZIONE



ωaccumulanograndiquantità di oli/ carboidrati o 
proteine

ωsfruttano energiasolare

ωassorbonoCO2 Č no gas serra

ωcresconovelocemente

ωnon sonostagionali(come le piante superiori)

ωnon sfruttano terreni coltivabili e acquapotabile
(no competizione)





Fonte: web



Time



Experimental
measures

Kinetic
models

Process
simulation

Economic and 
feasibility
analisys

Tests in real scale 

plants

Collaboration 

with Italian

companies



Respirometry for kinetic 

parameters determination

Modeling of mixotrophy

Inhibition due to oxygen in 

closed PBR

Microphotobioreactors

Integration of ASM model 

(with Prof. Ficara, POLIMI)

Raceway monitoring (with 

Prof. Ficara, POLIMI)

ÅProduction of Spirulinain PBR(with 
Alghitaly)
ÅProduction of Fucoxanthin from diatomeae

(with Prof. Tredici, UNIFI)
ÅProduction of pigmentsfrom 

cyanobacteria (phycocyanin) 
ÅProduction of protein for food and feed

ÅMicroalgae for urban/industrial wastewater 

treatment

ÅMicroalgae bacteria consortia

ÅAugmentationapproach: speciesspecific

interactions

ÅBioremediation: synthetic biology of 

Synechocystissp. for PFAS 

removal (Prof. Filippini, UniPD)

ÅIntegration of microalgal cultivation and 

biogas production

ÅSequestration of CO2 from flue gas

ÅExploitation of digestate from FORSU

ÅProduction of lipids

ÅProduction of carbohydrates

ÅRespirometry for kinetic 

parameters determination

ÅModeling of mixotrophy

ÅInhibition due to oxygen in closed PBR

ÅMicrophotobioreactors

ÅIntegration of ASMmodel (with Prof. Ficara, 

POLIMI)

ÅRaceway monitoring (with Prof. Mezzanotte, 

BICOCCA)



PIGMENTS

Microalgae can accumulate

many compounds of industrial

interest.

The biochemical composition of

microalgaemaydepend on:

Å Species

Å Light intensity

Å Nutrient availability

Å Growthphase

Å Metabolicpathways
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The continuous growth of the population and the increasing amount of wastewater generated by 
human activitiesfrom one side, the water scarcity and the increasing demand for high quality from 
the other, make freshwater availability as one of the greatest future global challenges of our modern 
society

Conventional wastewater treatments, 
although efficient and implemented for a long 
time, are usually rather expensive. One of the 
major issues of current wastewater treatment 

processes is related to the energy consumption

Images from web



MicroalgaeuseCO2 and a part of nutrients dissolvedin wastewater(N and P) to grow, releasing

oxygenasbyproduct. Aerobicbacteriausethis dissolvedoxygento consumeorganicsubstrate. The

CO2 producedisusedby microalgaefor photosynthesis,closingthis biologicalcircle.



BREVUNDIMONAS DIMINUTA

Micrographs of the scanning electron microscopy of Brevundimonas diminuta.

(Ji et al., 2016)

Scanning electron microscope pictures 

of the C. ellipsoidea culture either with 

Brevundimonas sp (Park et al., 2008)

Å Gramnegative, 

Caulobatteraceae
Å Optimal growth

conditions: pH = 7 and 

temperature 30-37 ÁC

Å Motile

Å Aquatic





Prof Francesco Filippini
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Å Global population has been increasing
Å It isexpected to increase up to > 9 billion people by 2050 (and maybe > 11 billion people by 

2100)
Å Food production will have to increase by at least 60%

Å In 2013-2014 the N fertilizers demand was of 110 Mton /y

Å Fertilizersdemand is expected to increase by 1.6% per 

year until 2021

World population

Fertilizers



ü High temperatures (700K) and pressures (100-200 atm) ;

ü 300 Mt of CO 2 emissions each year ;

ü Exploits 2% of global natural gas reserves;

ü Has reached its maximum energy efficiency

Chemical N fixation



Blue green algaebelongingto a generalcyanobacteriagenus, Nostocor Anabaenaor Tolypothrixor 
Aulosira, fix atmosphericnitrogenand are usedasinoculationsfor paddycropgrown.

Anabaenain associationwith water fern Azolla, in rice fields, can fix over 1kg N ha-1 day-1 

(Rascioand La Rocca, 2013).

Can N-fixing cyanobacteria be exploited for industrial application?

Nitrogenfixation isa 
processin 
whichnitrogen(N2) in 
the atmosphereis
converted
into ammonia(NH3)




