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from materials

and tank design

to demonstrator tanks

from material selection and  

process development to 

tailored coating properties

from basic processes at 

surfaces and interfaces

to demonstrator modules 
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Hydrogen

sustainableandaffordable
H2 generationbyartificial leaves:

from photocatalystsandtailoredsurfaces
to efficientphoto-electrochemicalcells

photo: Nature 2012
ñartificial leafò, Nocera (2008)
By Mr.Rich Valentine - Own work, CC BY-SA 3.0



technology

demonstration

20 µm

high activity

by binderless deposition 

using

kinetic spraying

better light harvesting 

using tailored surface 

structures

higher efficiency

kinetically sprayed 

electrode reaches 7x 

higher efficiency

From photo catalysts and tailored semiconductor 

interfaces to efficient photoelectrochemical cells

Assadi 2015

HZG in HEMF Å M. Schieda (T. Klassen) Å HEMF Steering Committee Meeting, Berlin, 2016-02-15. 4

B. Daneshian and H. Assadi, J. Thermal Spray Techn. 23 (2013) 541
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= 34.5 nm, v
P

= 375 m/s

50 ps

Efficient Photoelectrochemical H2 Generation



Model Surface Structures

Etch time: 30 s (~330 nm) Etch time: 60 s (~1.9 µm) Etch time: 120 s (~3.7 µm)

role of surface aspect ratio



15 ps

Daneshian, JTST 23 (2013) 541

on nanoscale

MD-Simulations:

ĂFracture& Fusionñ 
V binderless coupling of photoelectrocatalyst

V Ideal interface contact for charge carrier transport

V easy to scale-up for large photoelectrodes

disruptive technology: 

supersonic kinetic particle deposition

on µ-scale

FE-Simulations:

Deformation Heat

induces Bonding

hierarchically porous structures

with high efficiency

de Laval nozzlede Laval nozzle


