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What are zeolites? LN

- Micropore aluminosilicate materials

- Applications in catalysis

Fluid catalytic cracking
Oligomerization of light olefins
Methanol to hydrocarbons



Chemical imaging of catalysts with photons: Technigues
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Spatial Resolution

Heterogeneous catalysts are truly heterogeneous
They are spatially and temporally non-uniform and very dynamic!

Weckhuysen, Angew. Chem. Int. Ed. 2009, 48, 4910



Showcase: large H-ZSM-5 crystalgi e v
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Electron backscattering diffraction studies

Stavitski, Weckhuysen et al., Angew. Chem. Int. Ed. 2008, 47, 5637



Objective
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Focused ion beam milling experiments U
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Stavitski, Weckhuysen et al., Angew.

Chem. Int. Ed. 2008, 47, 5637
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EBSD combined with focused ion beam milling
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Stavitski, Weckhuysen et al., Angew. Chem. Int. Ed. 2008, 5637
Karwacki, Weckhuysen et al., Nature Materials 2009, 8, 959
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Styrene oligomerization over H-ZSM-5 zeolites
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Kox, Weckhuysen et al., Angew. Chem. Int. Ed. 2007, 46, 3652
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In-situ UV-VIS micro-spectroscopy |
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Non-uniform catalytic behavior of a H-ZSI\/I‘E‘S"EW’STEI*
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Kox, Weckhuysen et al., Angew. ChW
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In situ synchrotron-based IR microscopy *
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Stavitski, Weckhuysen et al., Angew. Chem. Int. Ed. 2008, 47, 3543
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|dentification of carbocationic species in H-ZSWV5 %»
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Stavitski, Weckhuysen et al., Angew. Chem. Int. Ed. 2008, 47, 3543
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|dentification of carbocationic species in H-ZSWV5 %»

I 0-2

0.1

II()

a) b)

y, Hm

C)

1600 1560 1520 1480 1440
Wavenumber /cm-1 ——

d)

1600 1560 1520 1480 1440
Wavenumber /cm-1 ——

Stavitski, Weckhuysen et al., Angew. Chem. Int. Ed. 2008, 47, 3543
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Styrene oligomerization over Bronsted acidi&&sme Sy
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Species 5 and polarization dependent IR
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Stavitski, van Santen, Weckhuysen et al., Chem. Eur. J. 2010, 16, 9340
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Stavitski, van Santen, Weckhuysen et al., Chem. Eur. J. 2010, 16, 9340
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Showcase II: Thiophene cracking over H-ZSM-5 @
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Thiophene Cracklng over H-ZSM-5 zeolites U~
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Thiophene cracking over large H-ZSM-5"¢H/Staiay
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C-H stretch region
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In-situ synchrotron IR microscopy at 220°C ws
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In-situ synchrotron IR microscopy at 220°C W
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2-D IR images of reactant (1410 cmt) and product (1401 crid¥
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Kox, Bonn, Weckhuysen et al., Angew. Chem. Int. Ed. 2009, 48, 8990
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