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Particle-based hydrogen detection at Fraunhofer ISC
For a safe hydrogen economy
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https://www.partikel.fraunhofer.de/en/application/marker-particles-gas-sensors.html

Particle-based hydrogen detection at Fraunhofer ISC
Outstanding benefits

Naked-eye detection ‘7’. |‘ Scaleability and

costefficiency

&

Gasochromic
color shift

Color-change in ms to s time range

Attention

~

Simple read-out % o ® 53:;:
Broad concentration area ;,ep%
Read-out without trained specialist personnel %
VoI‘V H,
Scalable synthesis route and cost-efficient material 00/ 100% ﬂ 0

Real-time monitoring and irreversible recording

Usable as additive in different applications possible

Broad concentration

Intrinsically safe in explosive atmosphere area

Fast reaction
time

Adjustable design to monitor different target gases = E

Flexibility
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Structural health monitoring by ultrasonic surface acoustic waves

For a safe hydrogen economy

Received

Signal travel path / signal

US receiver
US sender

Comparative measurement of damaged and undamaged
glass fiber reinforced tube (cutted flange).

* PVDF- polymer receiver @ 60 kHz

« distance between sender and receiver: 30 cm
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Structural health monitoring by ultrasonic surface acoustic waves
Outstanding benefits

Acoustic signature analysis with _

= Frequency range 60 — 250 kHz

= |Long range ultrasonic wave transmissionup to 1 m

= Using flexible piezoceramic (thin plate) or polymer
based PVDF — transducers, applicable on metal or
fiber reinforced tubes or tanks with small radius (10
mm up to 500 mm)

Detection of cracks (~mm), delamination,
degradation of bondings by additional wave
packages or change in amplitude
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Novel barrier coatings towards migration of H, and O,
For a safe hydrogen infrastructure

ORMOCER® - an Effective Inorganic-Organic-Hybrid Material for Coatings
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ORMOCER®: developed at Fraunhofer ISC. Trademark of Fraunhofer % Fraunhofer
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Novel barrier coatings towards migration of H, and O,
Outstanding benefits

Enhanced barrier properties ancprolonged
diffusion pathways for hydrogenstorage
tank and pipe materials

= Combination with different INOrganic, organic
and hybrid coatings

High flexibility with respect to mechanical
properties

Implementation of various additives

Chemically and mechanically resistant

High H, and O, barrier properties
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