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Problem

Overall objective

Fluctuating hydrogen feed.:
j> Enhanced temperatures inside the catalysts Tailoring stable catalysts through FSP with NMR process validation

Deactivation of catalyst with unknown mechanisms

Flame spray pyrolysis (FSP)

Catalyst studies (Cat)

Hypothesis: Design of Spray angle effects on catalyst reducibility
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« Establishing asymetric-FSP (a))

» Establishing 3-FSP for adding
promoters (Pt; b))

Determination and control of
deactivation mechanisms (sintering,
coking, carbonation, etc.)

Operando NMR-imaging
(MRI)

Catalyst support:

. Open-cell foams
visualization
_|_

validation

Using a 7T NMR-tomograph for
temperature (DW-MRI) and
concentration (3D- MRSI) mapping of
the Sabatier reaction

* Increase temperature range for MRI
Detect moving hot-spots
Quantify deactivation locally
(AG Thoming)

* Analyze samples from critical
deactivated zones and improve

» Gas phase temperature up to 250°C catalysts (AG Baumer)

« Methanation with 250°C wall/inlet temperature  Tayloring catalytic nano materials

(AG Madler)
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