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H Y D R O D Y N A M I C S  :  F I E L D  O F  S C I E N C E  
S T U D Y I N G  B E H AV I O U R  O F  F L U I D S

The amazing, universal, Navier-Stokes 
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G E T T I N G  I N S P I R E D  B Y  N AT U R E

Nature developed fluidic channels 
at the molecular scale with 
enhanced performances!

new properties at nanoscales ? new assets to play ? 

National Graphene Institute, UK MIT water initiative, USA



• Osmotic energy conversion in BN 
nanotubes
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• Quantum enhanced fluidic transport in 
Carbon nanochannels

F U N D A M E N TA L  B R E A K T H R O U G H S
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• Graphene based Iontronics

Siria et al. Nature (2012), Nature Rev. Chemistry (2017)

Secchi et al. Nature (2016), 

Kavokine et at. Nature (2022)

Robin et al. Science (2021)



Blue energy: a fully renewable source of energy 

S H O R T  PAT H  T O  I N N O VAT I O N

Efficient water and liquid treatment

Additive nanoscale printing

Novel class of nanoscale instruments



W H AT  I S  O S M O T I C  E N E R G Y ?

Mixing is a spontaneous phenomenon : 
we can then extract and convert this 
“hidden” energy.


This energy comes from the disorder : 
we can translate Entropy in Energy and 
Electricity

What is the maximum energy available?

ΔGmix ≈ − TΔSmix ≈ 1
kWh
m3 >20000 TWh/year


2000 Nuclear reactors



T H E  M I R A C L E  O F  N A N O M AT E R I A L S

Novel nanomaterials exhibiting enhanced 
surface reactivity to water can boost 
energy conversion

F R O M  L A B  T O  I N D U S T R Y  :  N E E D  T O  S C A L E  U P



N E W  C H A N C E S  F O R  G R E E N  H Y D R O G E N

Delocalized and democratic source of energy to power electrolysis set-up



U N L E A S H I N G  T H E  P O W E R  O F  I N O D  F O R  
G R E E N  H Y D R O G E N

INOD membrane stack Quantum simulation 
f o r s i n g l e a t o m 
catalysis

Tailored membrane made by Sweetch together with advanced Catalysis technologies  

Standard electrolysis setup



M A N Y  G A M E S  T O  P L AY

Blue energy: a fully renewable source of energy 

Advanced nanofluidic functionalities can 
boost green hydrogen production


