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Functional catalysts synthesis from the gas phase SPP 2080
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Design of doped / mixed catalyst systems using double spray flames
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Hypothesis: Design of specific intermittent phase between components

a) is possible and

b) leads to higher thermal stability
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Functional catalysts synthesis from the gas phase spl%i)aao
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Propensity for sintering due to Reducibility of Co/Al,O5 catalysts
weak metal support interaction (temperature programmed reduction)
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Experimental study of dynamic reaction conditions SPP 2080
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Periodical variation of...

Preliminary experiments:
stationary vs. step feed operation

o 16 -
! S 14 -
5
0 T o c12 - :
o X Screening in isothermal =
& mini reactor E
& 208 -
8 A g 06 -
.E;}*ZIC:()X av (§ 04 -
© ¢ B 0.2 |H/CO,rat
S5 > ) g 0.2 4r2L%: rasl'c(Z\tionary— 1.3/1 ——stationary - 6.7/1
3 0 4 Sttionary- 41 rstepfeed 1.3/1-4/1-67/1
= . 0 100 200 300 400 500 600
time / min
load Load changes: deactivation rates showed a linear
] combination of those in stationary runs
time scale / sec — min — hrs Conditions:

@ Universitat Bremen

T =400 °C, flow = 50 sccm, x/1 H,/CO, and Ar for balancing;
catalyst: 20 mg of Ni-Sm,0O3; step size: 18 min
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Profiles of composition and temperature ;';.L%J,ﬁ)

Operando NMR-imaging (MRI)
for gas phase reactions
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 NMR thermometer for measuring a wider T range
* MRI spectroscopy of methanation at 250°C (T et = wail)

Ulpts et al., Catal. Today, 310, 2018

Kiewidt and Théming, Chem. Eng. J., 359, 2019
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NMR Reactor for elevated temperature and pressure ;'E.L%J)%
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Deactivation and re-activation zones under changing loads ;';,L%',ﬁ,
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Observation of reaction zone shifting
* is possible via operando MRI
 allows for taking samples at deactivated spots

Temperature profiles Sample analysis enables to tailor catalysts
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Supply of FSP catalysts

Test deactivation behavior of other SPP catalysts

Interested in: micro-kinetic studies

Simulation (with Deutschmann’s group)
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NMR thermometer for diffusion-weighted magnetic resonance imagi;% 2080
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