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GreenPropulsionLaboratory

Il GreenPropulsionLaboratory rientra nell’ ambito dell’Accordo
“Realizzazionedi progetti finalizzati ad interventi di efficienza
energeticaeda | | ’ uitfantl di emezg@rinnovabilea | | 'deélla o | a
Certosae a PortoMa r g hie esseré tra il Comune di Venezia e
Ministero delllAmbiente e della Tutela del Territorio e del Mare.

Il valore dell’investimento e di 6.500 Meuro cofinanziato da Veritas

nella misura del 20%.




| «Green Pillar» della Chimica Verde e del Green Deal

A BIOTECNOLOGIE
A SUPERFLUIDI

A ENERGETICA

A NUOVI MATERIALI
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GPLAB - Accreditamenti
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MIMISTERD DELL' ISTRUZIONE, DELL'UNIVERSITA E DELLA RICERCA

Anagrafe Nazionale delle Ricerche - cod. 000718 IMPR

&% INNOVENETO
g CENTRI DI RICERCA PER L'INNOVAZIONE
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Portale INNOVENETO - Regione Veneto
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GPLAB - PEOPLE

. ABORATORY

14 stagisti
12 tesisti
6 dottorandi
7 assegnisti di ricerca
5 contratti di ricerca
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Progetto 9PV

Impianto sperimentale per il recupero di materiall strategici
da pannell fotovoltaici
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9—Tech

9-PV
The profitable recycling of PV waste
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PV waste
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ESA - European Space Agency
Towards a Sustainable Hydrogen Production Technology - call 2021

Hydrogen production from immobilized cells in photo-
bioreactors

MaSE - Ministero dell’ Ambiente e Sicurezza Energetica
Piano triennale 2019-2021 della Ricerca di Sistema Elettrico nazionale

MODSEN - MODel of Saving electric ENergy from
organic waste fermentation
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European Space Agency

idea I-2021-01895

Purple-B: Hydrogen production from
immobilized cells in photo-bioreactors
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European Space Agency
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the Purple-B reactor

WP3 T 3.1 = design and rendering of the structural and functional components of @ esa

__— Hydrogen circuit

Medium circuit
The “Purple-B module” will comprise: d

3 Reactors

Support structure Reactors holders

F 5

Reactor holders Résctins

Medium tank

Gas trap

Medium circuit

Hydrogen circuit

ol < il

Sensors
Support structure —




Purple-B Project y /| /A
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Hydrogen production from
immobilized cells in photo-
bioreactors
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BIOMOON PROJECT

LOW GRAVITY BIOREFINERY PLATFORM

and

Agenzia Spaziale Italiana

TOPICAL TEAM LIFE SCIENCE

Sustainable Low-Gravity Biorefinery Models for
Energy, Food and Chemicsl production in the
Space Missions
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Medegmus“obllquus e 6Spl%na platensis 'l'.\

optlc”al mlcroscope 100x magnifigcation

GRUPPI METABOLICI

AFOTOETEROTROFI

Rhodopseudomonas palustns
optical microscope, 100x magnification
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Fermentazione

semi-solida
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* acqua chiarificata a basso contenuto di AGY, da inviare a processi di ultrafiltrazione per la dsinfezione e depurazione
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TOPICAL TEAM - LIFE SCIENCE
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MICROLIFE SPACE LABORATORY
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PARADOSSI & ALTRI INCIDENTI
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SCIENZA E LOGICA CREATIVA: la potenza dei £
paradossi in R&S

«Proposizione formulata mpparentecontraddizionecon l'esperienza
comune ( I p. degli stoici ) o comrincipi elementari della logica

MA...
che all'esame critico si dimostra valia

AForeste liquide
AFiamme d’acqua
ASoli in bottiglia
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Biotecnologie fotosintetiche:
microalghe per catturare CO:
e produrre energia e nuovi materiali
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La Foresta Liquida™
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. A Abbattimento della
CO, dei fumi industriali
Su scala reale

A Produzione di
biomassa microalgale
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BRUCIARE LACQUA
| superfluidi
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Piattaforma SUPERFLUIDS

Progetto ADE

Bruciare i rifiuti con
acqua «supercritica»
a 400 atm e 900 C°
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NESS - NEar Solar Surface reactions
ENERGIA DA BOLLE CAVITAZIONALI
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Cavitazione: effetti&difetti

microjet formation

“€— Inrush of iquid
from one side of
<«— coliapsing bubbie

~~ solid surface
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Radius

(microns)
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Cavitazione: tanti che implodono in un bicchiere d’acqua.... VERITAS

NIFHO

5000 °C
2000 atm
cOo OO
Bubble ~ Dubble grow in , _ Unstable _ Violent
forms SUCCEsRsIVE C}'ClE State CU“HP‘SE
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NEAR SOLAR SURFACE REACTIONS

- A VARITA
NESSie o I'area riccioli d’oro
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Reattore a bolle cavitazionali
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POSSIBILI SVILUPPI DELLA TECNOLOGIA NESS

ADistruzione di inquinanti emergenti

ANuove generazioni di carburanti sostenibili

ABonifica di aree industriali

Aldrogeno

MNear Solar Surface reactions: towards the new horizons of green

chemistry
Tassingio & !, Misate F, Stoppaio A2 Benaio A2, De Vonma F2.
1 Sreen Propulsion Loboratory - Grupps Verites Spa.: 1 Dep. industrisl Engineering - University of Padus

Abstract:
Cavitation is gefined as & phenomencn of formetion, growth, and colispse of Microbubbles or CEwities, oCouming in & few millimi ot ip
and then, ing B large q nrmrﬂﬂ in 8 short amount of time. Cavitation starts with the formation of wvapor cavities 1wbl:luorms]
e ilrml embers the Tow- P r:Em q y. these oawities sttain a masimum size under the conditions of isothermal expansion. in the
i |.1|:le il i i mnmmmammlmmmp local tempersbure Bnd pressure, EROWn 25 hot
spots. I:uelnlhe itation bubble, and pressures evalve [3000 K and !Mb-juldumncﬂ:msm af those reachsd on
e olsr sunface. mm:mhmmmm:mmmumamurmm bﬂﬂﬂ&.mﬂ mﬁmls.l' F to
the use of init or catabysts, duced radiosl r i allow fior clean and safs no sem [ o afterwand, snd the
formation of radicals cin be externally oo le = L mnﬁuummmpm:mmmpum:mppm in

the micobubbles. it has been stated that avitstion r:nrhuﬂsou:lrdmdfym ez mu:mlml:llle Brd in the solution uﬂ:&mumls-cﬁﬂlemmd in the
cavitation bubble. & i icative interest iz the hydrolytic r ooy 'Iﬂ‘|ll:|| ooours in conditions of hydrodynamic
mmmauzsumnrlqﬂuqhuhlemmmmpunrgmnh e ¥ 'lhtpnltl'uruu ¥ =t |sb9eﬂuﬂzthe:lliﬂ:m5

micr , and = freq § us=d for daing 5o is the Venturi tube. O Y. the pr ion of ing fows using oo iz

rﬂumlmanﬂurfhm-& il i the Ji TPBI'th" L 'mmnculstm'h:ﬁfbmud:lﬂlehm—phas:ﬂm
mmnmmamnmummﬂuunsnﬁmmwammnﬂl spproach empiay F = Thuid dy in = Rey
Hevier-5tokes framework. & robust ¥ Mmmp-ru altermative mesh sizes and turbulence closurs to find the npnrrﬂ bahruz
afsccuracy and pmmst.nr_ﬂummulmmm-_ P with exp diatn imbie in the
10 1
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Perspectives:

High temperstures and pressures inside NESS area oreate radicals and excted stete particles from the compounds trapped in the mioro-pubble. it has b=en
stated that the cavitation reactions oocur directly in the micro-bubble and reactions in the solution as free mdicals in the cndtntion bubble. &
F T T nppi:ubu! rTbarest Bre the r,u: rEsctions that o<our in the NESS area; mllurnlfi: of hyjamg=n pernmua p-|2uz] whichi CooUrs im conaitions
of hydrodymamic myitation [HC) generates a fiow of hydroxyls (OH) able to oxidize completely complex aEanic molecules (o8]

Crabd ey Helfpe=
HC + Hy0,
H,0, 3 OH + OH
OH + H;0; = HO; + HyD

OH + HO; = Hy0 = O, s
HO, +H,0, H,0 + 0,—+ oM {03 €O, + H,0 i

The effect of HC i with [processas such as iydrogen peromide [HCH,O5), ferrous activated persulfate [HCINE,5;0,/FesS0y] and HC
coupled with achvanced oddation processes such as conventional Fenton ‘HCJ'FESD,'I'HID,I, advanced Ferrbon [IIEI'H:JHID,: and Fentor-fiks process
1Hﬂuﬂij§mmmmwﬁmﬂuH.
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Impianto pilota di 1000 mq per la produzione integrata di energia e
green chemicals dalla CO2 catturata da fumi industriali
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GPLab project proposal

VENICe - fuels - 999

Aircraft advanced fuels by bioH2 \ENTAS
and COz from Venice incinerator plant

Green H, storage '

Aircraft ?‘tf i

A 4

Flue gas CO, [i§

H,0 (12% ca.)
(10% ca.)

Sabatier
methanation/methanol
production

CO,+H,0 (12%ca.)
Anhydrous CO,

Fischer Tropsch

Venice waste incinerator plant
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ricicla e valorizza

Rerpitase il fuburo eco-eco

Piano Nazionale di Ripresa e Resilienza (PNRR)
Realizzazione di impianti di produzione di idrogeno rinnovabile in aree industriali dismesse

HYDROGENVALLEYVENEZIA

GPLab Veritas - R&D HV Venezia

M Decarbonizzazione dei fumi industriali (CC&S) e riconversione energetica della CO2 mediante H>
verde (CCUS/P2G);

1 Impiego di H2 verde in processi avanzati di chimica verde;
1 Produzione di H2 da fonti rinnovabili (es. bio - idrogeno da rifiuti);

9 Nuovi materiali e carburanti a base H2/CO2;




A

O-ENERGTIA

VARITAS

THANKS
FOR
WATCHING

Graziano TASSINATO, Ph.D
R&D Manager GPLAB VERITAS
VENICE

g.tassinato@gruppoveritas.it
M. 3450337343 —-T. 0417293647

AdOLvVdH04daVv |



mailto:g.tassinato@gruppoveritas.it

	Slide 1:                
	Slide 2: GreenPropulsionLaboratory
	Slide 3:  I «Green Pillar» della Chimica Verde e del Green Deal 
	Slide 4: GPLAB - Accreditamenti
	Slide 5:  GPLAB - una galassia di aziende
	Slide 6: GPLAB - People 
	Slide 7: StartUpInnovative
	Slide 8
	Slide 9
	Slide 10: GPLab - H2 projects
	Slide 11
	Slide 12
	Slide 13:             Purple-B Project
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18: GRUPPI METABOLICI
	Slide 19
	Slide 20
	Slide 21
	Slide 22:  SCIENZA E LOGICA CREATIVA: la potenza dei paradossi in R&S  
	Slide 23
	Slide 24:  Biotecnologie fotosintetiche:  microalghe per catturare CO2 e produrre energia e nuovi materiali
	Slide 25
	Slide 26
	Slide 27: Piattaforma SUPERFLUIDS
	Slide 28
	Slide 29: Cavitazione: effetti&difetti 
	Slide 30: Cavitazione: tanti piccoli soli che implodono in un bicchiere d’acqua….
	Slide 31: NEAR SOLAR SURFACE REACTIONS NESSie o l’area riccioli d’oro
	Slide 32: NESSie - Reattore a bolle cavitazionali
	Slide 33: POSSIBILI SVILUPPI DELLA TECNOLOGIA NESS
	Slide 34:                C1 – GAS BIOREFINERY
	Slide 35
	Slide 36: Piano Nazionale di Ripresa e Resilienza (PNRR) Realizzazione di impianti di produzione di idrogeno rinnovabile in aree industriali dismesse  HYDROGENVALLEYVENEZIA
	Slide 37

