ﬁ Ab INtio metadynamics study on the zeolite-catalyzed benzene

UNIVERSITEIT methylation iNn ZSIVI-5

__CGENT Samuel Moors, K. De Wispelaere, J. Van der Mynsbrugge, M. Waroquier and V. Van Speybroeck

Center for Molecular Modeling, Ghent University, Technologiepark 903, 9052 Zwijnaarde, Belgium

IViethanol to Olefins (IVITO)

Zeolite framework ?'x G(‘

Catalyzed by Zeolitic acid sites @5{ {,g’!
N . b
v -
Hydrocarbon pool (HP) [1,2] A : .y > -
Typical MTO catalysts:
Methodology:
CHA SAPO-34 MFI Zsm-5
r T 'I38 O o 5'1‘)(5"“ - 4+ Ab initio molecular dynamics / metadynamics [3]
e & T e vA + Periodic calculations in CP2K
L L J AW 53x56A° + revPBE, GPW basis set, D3-corrections
N 4+ NPT/NVT at 670 K
Framework flexibility Viethanol forms protonated clusters
-600 100
o~ CSH
-720
§ -840 §
g -960 _‘é_
-1080
-1200

[Vletadynamics: Reaction pathway Reactivity of
collective variables methanol clusters
(g Phasel mgriomey b ()
(A&
( < \-—~>\ ~ phase |l
¢ / <L
N W% ) 200 :
" _— L — monomer \
r T 1 0 e = —di
e Jﬂ 2 150(- ~ Yrimer 1
1.0 20 7 3
;3;‘ | I
0.8 Y ~40 3 o AN A
. phase S ® r ey N\
5 06l |-60 2 ¢  phase IV § {;_;:// %
= 1-80 3 \, I ; S\‘ ) |
% 04} phase lli phase | E 0— ' 0 — 7 S 7
. -'F,/ )
O phase Il ~100 & CN(Cm-Cb) - CN(Cm-Om) | frimer N
02| 8 U Ty
-120 ar e Ay
0.0 A— " S
0.0 0.2 0191'(% %6 ) 0.8 1.0 \) 7S
m-Om e ps W)
V&L
Summary vl Stable protonated methanol dimers and trimers are
formed in the channel intersections of H-ZSM-5.
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