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Figure S1. Properties of CuO nanoparticles synthesized by solvothermal hot injection used for

deposition on silica support.

Nanoparticles synthesized by solvothermal hot injection were briefly characterized before their

deposition on silica support (Figure S1). UV-Vis spectroscopy showed optical properties typical

for CuO (without Cu plasmon resonance). The average size of these nanoparticles was 14.7 nm in

their diameter, with a standard deviation of 3.1 nm.
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Figure S2. Nitrogen adsorption and desorption isotherm of silica support Aerosil 300 used for the

deposition of copper. The surface area by BET reached 284 m? g™! and pore volume 1.55 cm? g7!.

S6



HAADE Cu

A=3,9nm;0=1.4nm 50 nm A=2.6nm;c=1.0 nm

HAABDE Cu

Sub-nanometer clusters 50 nm A=147nm;c=3.1nm |

Figure S3. STEM-EDS micrographs of fresh, calcined samples.
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Figure S4. Survey STEM-EDS micrographs of DI sample.

Catalyst synthesized by dry impregnation (DI) provides a wide distribution of nanoparticles on
the silica surface (up to 32 nm according to XRD). In this STEM-EDS micrograph (Figure S4)

nanoparticles were analyzed by the ImageJ software, and they were in the range from 1.5 to 8 nm.

— Dl

] ——SEA
. HSG
— SHI

Relative count

s =)

T — 1 1
10 20 30 40 50 60 70 80 90 100 110
2Theta [°]

S8



Figure S5. XRD diffractograms of fresh, calcined samples. The observed diffractions come from

CuO (ICSD database No. 98-003-1059).
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Figure S6. XPS analysis of Cu LMM region.
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Table S1. Ethanol conversion (average of five measurements) over different Cu-based catalysts.

Ethanol Ethanol Ethanol Ethanol
conversion at conversion at conversion at conversion at
185 °C [%] 220 °C [%] 255 °C [%] 290 °C [%]
DI 9 30 57 72
SEA 4 24 51 64
HSG 11 40 65 74
SHI 8 23 38 41

Table S2. Ethanol conversion [%] during the stability test of different Cu-based catalysts at 325 °C

in ethanol dehydrogenation.

Time 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
(hours)

DI 80 | 72 | 65 | 62 | 59 | 57 | 54 | 52 | 49 | 46 | 46 | 48 | 44 | 47 | 44
SEA |70 | 59 | 45 | 39 | 36 | 32 | 29 | 28 | 25 | 25 |24 24 121 | 21 | 19
HSG | 83 | 67 | 51 | 46 | 41 | 38 | 34 | 33 | 31 | 30 | 29 | 28 | 26 | 25 | 26
SHI | 52|32 |24 | 15 | 12 | 10 | 11 8 7 6 6 6 5 5 5
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Table S3. Selectivity to acetaldehyde during the test of the catalytic activity.

Selectivity to

Selectivity to

Selectivity to

Selectivity to

acetaldehyde acetaldehyde acetaldehyde acetaldehyde
185 °C [%] 220 °C [%] 255 °C [%] 290 °C [%]
DI 84 91 94 96
SEA 98 95 96 97
HSG 88 92 95 97
SHI 45 75 87 &9
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Figure S7. Comparison of STEM-EDS (top) and STEM with HAADF detector (down)

micrographs of spent Cu/SiO, catalysts. Several bright spots in the micrographs of SEA and

HSG catalysts are Au nanoparticles that contaminated samples during their preparation for

STEM-EDS analysis.
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