Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2020

Supporting Information

To

Site Specific and Localized Structural Displacements in Open

Structured Multimetallic Oxides

Thomas Lunkenbein,** Liudmyla Masliuk,* Milivoj Plodinec,” Gerardo Algara-Siller,* Sabrina

Jung,® Mateusz Jastak,? Pierre Kube?, Annette Trunschke?, and Robert Schlogl P

a. Department of Inorganic Chemistry, Fritz-Haber-Institut der Max-Planck-Gesellschaft, Faradayweg
4-6, 14195 Berlin, Germany.
b. Department of Heterogeneous Reactions, Max Planck Institute of Chemical Energy Conversion,

Stiftstralle 34-36, 45470 Miilheim an der Ruhr, Germany.

* to whom correspondence shall be addressed: lunkenbein@thi-berlin.mpg.de



100

°\°
—

© 80

b Method 1

0 o

S, 60 -

E Method 2

> || Method 3
= 40- |
2
hd

T
D 20+
Q
(/p
0

0 | 1I0 | 2I0 | 3I0 | 4I0 | 5I0 | 6I0 | 7I0 | 8I0 | 9I0 -100
1 o
Conversionp, ;... /%

Figure S 1. Selectivity towards acrylic acid formation and conversion of propane at 400°C of the different
(Mo, V,Te,Nb)Ox catalysts presented in the manuscript. Conditions: C3Hs/O2/No/H,O= 3/6/51/40; gas flow:
14.7 ml/min (method 1), 10 ml/min (method 2), 16.7 ml/min (method 3); mass: 90 mg (method 1), mass:
300 mg (method 2), 100 mg (method 3).



Figure S 2. Original ADF-STEM image of the M1 sample prepared by Method 1.
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Figure S 4. Original ADF-STEM image of the M1 sample prepared by Method 2.
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Figure S 5. Gaussian fitted line profiles (a)-(e) that are presented in Figure 2. The distances denote the

displacement of the S2 sites including the error.



Figure S 6. Original ABF-STEM image of the M1 sample prepared by Method 3.
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Figure S 7. Smoothed ABF-STEM i
oxide was prepared by method 3. The inset denotes the corresponding line profiles taken from different

’ .
mage of orthorhombic (Mo,V,Te,Nb)Ox viewed along [001]. The M1

ROIs. The original image is also shown in the supporting information (Figure S6).



Figure S 8. Magnified ABF-STEM images highlighting the S2-O-Te relationship and indicate the presence
of different Te-O distances. From these images the Te-O distances were measured as presented in Figure
3D. The different numbers correspond to the different Te-O positions and are identical with the numbers in
Figure 3D. Pink and violet ellipses correspond to short and long Te-O distances, respectively. The red boxes

in the top left image denote the regions of interests from which the magnified images were taken.
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Figure S9. Line profiles and Gaussian fittings of Te-O distances around different S2 sites. The distances
within the graphs denote the Te-O distance and the error. The labelling corresponds to the labelling and

positions presented in Figure 3D.
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