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‘Window effect’

Angew. Chem. Int. Ed. 43 (2004) 364



Ea n-alkanes in 5A

number of carbon atoms
0 5 10 15 20

E
a 

(k
J/

m
ol

)

0.0

10.0

20.0

30.0

40.0

50.0

60.0

NSE

PFG NMR

Gravimetric+ZLC

number of carbon atoms
0 5 10 15 20

E
a 

(k
J/

m
ol

)

0.0

10.0

20.0

30.0

40.0

50.0

60.0

simulations
NSE

PFG NMR

Gravimetric+ZLC



Number of carbon atoms

0 2 4 6 8 10 12 14 16 18

D
 (c

m
2 s-1

)

10-10

10-9

10-8

10-7

10-6

10-5

10-4

10-3

PFG NMR

hierarchical
simulation

MD

single-crystal

ZLC

Ds  n-alkanes / MFI
     (T = 300 K)

QENS

J. Mol. Catal. A 158 (2000) 135



Number of carbon atoms

0 2 4 6 8 10 12 14 16 18 20

D
 (m

2 s-1
)

10-12

10-11

10-10

10-9

10-8

10-7

hierarchical
simulation

QENS

PFG NMR
* *

*
*

Microp .Mesop. Mater.  90 (2006) 299; 
J.Phys. Chem. B 110 (2006) 1964

Ds  n-alkanes / silicalite
     (T = 300 K)

50x160 µm



Number of carbon atoms
0 2 4 6 8 10 12 14 16 18 20

E
a 

(k
J/

m
ol

)

0

5

10

15

hierarchical
simulation

QENS

PFG NMR

Ea  n-alkanes / silicalite
    



Coherent scattering
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CONCLUSIONS

Neutron scattering: structure & dynamics molecules adsorbed in zeolites.
one can work with small crystals (< µm)

Ds, Dt, <d>, τ
Diffusion:   t : 1 ps – 1 µs

d: 0.1 – 100 Å 

Neutron diffusivities are insensitive to internal barriers and approach the simulations
performed on ideal structures


