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Introduction CH, + CO, = 2CO+2H,
N;i© particle
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Reduction

doped perovskite|L___ 4 doped perovskite

N Perovskite-type catalysts proved to be effective
towards the utilization of CO, and other
greenhouse gases.

These materials achieve this by forming stable

nanoparticles on their surface in a process

e £ anchored in the surface
sitting on surface | . ., o
fixed position known as exsolution.

high mobilitY D A 5 synergy with oxygen on . .

prone to coking /' INTNGEITNe exsolved RIS In this study a perovskite-type catalyst was
developed with a rational design approach and
tested for Dry Reforming of Methane, which
‘ enhanced catalytic activity!! converts two potent greenhouse gases into the

basic building block of the chemical industry.

Design of the catalyst Improvement of the catalyst
We modified the material by introducing doping As the exsolution is a reduction an increase in Several techniques were used to characterize
elements which form nanoparticles on the the reductive power, by Iimplementing a the behavior of the catalyst during the reaction.
surface. 0.6 DRM dominant pretreatment, leads to an increase in activity.

0.5

0.4-

] - (Co doped
-— Ni doped
- undoped

H,/CO ratio

0.3-

03] 144 NdggCag 4Feq 97Nl 03035

Intensity / a.u.

J === reductive pre-treatment === ON|y OXidative pre-treatment

0.1-

rWWGS dominant
0-0 _'l_l_l_l_l_l_l_l_l_l_l_l_l_l_l_r |||||||||
700 750 800 850 900

Temperature / °C

1.4—: - undoped

| 4 e Nj - doped Binding Energy / eV
124 = Co - doped

pre-reduced Nd, ;Ca, ,Fe0, 5 pre-reduced Nd, .Ca, ,Fe, ,C0,,055 Ppre-reduced Nd, (Ca, 4Fe; g7Nip 03035

jjjjjj

3 t
0.4 - 1% run

Specific Activity (CO)/10° mol s 'm™

0.2 2

specific activity (CO)/ 10 mol s’ m

AL T T ' 400 450 500 550 600 650 700 P dngEney ey
400 450 500 550 600 650 700 Temperature / °C

Temperature / °C

Conclusions
Perovskite-type catalysts can be utilized for dry ¢ : ““ “« ! P ::: ‘a‘a‘g A reductive pretreatment leads to an additional
* S ¢ ¢ 4 .

reforming of methane. Increase in catalytic activity.
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A rational design approach can be used to tailor The materials show a mechanistic switch with

the materials to the reaction.

Increasing temperature.
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