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Figure S1. TEM images of Au-HBeta(IE). The red circles indicate the regions where accumulation of gold species 

resulted in formation of large gold aggregates. 

 

As can be seen from Figure. S1, gold particles in Au-HBeta(IE) were not distributed homogeneously on 

the catalyst surface and they formed large aggregates consisted of many particles of different sizes.  
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Figure S2. TEM images of Au-HBeta(DR). The inset in (A) presents distribution of gold particles which were not 

aggregated, while the red circle in (B) indicates the region where gold particles were fused into large aggregates 

consisted of Au NPs of different sizes. 

 

TEM images of Au-HBeta(DR) revealed that this sample contained both relatively small gold 

nanoparticles in the range from ca. 5 to 20 nm (average size: 12 nm; see Figure S2 A) and large gold 

aggregates shown in Figure S2 B (the latter were sparse). The aggregates consisted of gold particles of 

different sizes fused into irregular structure where reliable estimation of particle size was impossible. 

For this reason, we have not estimated the gold particle size distribution for this material.

200 nm 

A B 

200 nm 

0 10 20 30 40 50 60 70 80
0

5

10

15

20

 

 

C
o

u
n

ts

Au particle diameter, nm

N = 36

dav = 12.0 nm

SD = 2.6 nm



S3 

 

200 400 600 800

525

F
(R

) 
K

u
b
e
lk

a
-M

u
n
k
, 
a
.u

.

wavelength, nm

 Au-HBeta(AP)

 Au-Beta(IE)

 Au-HBeta(DR)

 Au-HBeta(IE)

 Au-HBeta(IM)

 HBeta

0.5

 

Figure S3. UV-vis spectra of materials.  

 
As can be seen from Figure S3, deposition of gold on Beta zeolite led to appearance of a new absorbance 

band with maximum intensity at ca. 525 nm. According to literature [1,2] this band is characteristic of 

surface plasmon resonance of metallic gold nanoparticles and confirms successful loading of gold 

species on the surface of all the samples.  
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Figure S4. The low-temperature N2 adsorption-desorption isotherms for examined materials. 
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Figure S5. Au 4f XP spectra of HBeta and gold-modified zeolites.  
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Table S1. Relative contribution of individual oxygen species estimated from deconvoluted O1s XP spectra [3]. 

Sample  Si–O Al–O Si–OH H2O 

HBeta 
BE [eV] 533.3 531.1 532.1 533.9 

contribution [%] 84.1 4.9 9.9 1.2 

Au-Beta(IE) 
BE [eV] 533.6 531. 9 532.4 534.7 

contribution [%] 77.9 6.7 12.3 3.1 

Au-HBeta(IM) 
BE [eV] 533.5 531.4 532.1 534.1 

contribution [%] 77.4 4.2 15.3 3.1 

Au-HBeta(IE) 
BE [eV] 533.5 531.6 532.4 534.5 

contribution [%] 75.4 5.1 17.5 2.0 

Au-HBeta(AP) 
BE [eV] 533.4 531.4 532.2 534.7 

contribution [%] 86.8 4.9 7.5 0.9 

Au-HBeta(DR) 
BE [eV] 533.2 531.3 532.1 534.2 

contribution [%] 77.8 4.0 16.9 1.3 
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Figure S6. Pyridine ring vibration range of FTIR spectra recorded after adsorption (at 150°C),  and desorption  

of pyridine (at 150, 200, 250, and 300°C). All the spectra were obtained by subtraction the spectrum  

after activation and normalized to the density of a wafer of 10 mg∙cm-2. 
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Figure S7. Variations of the amount of pyridine (Py) adsorbed on BAS in relation to evacuation temperature (150, 

200, 250, and 300 °C). The calculation based on intensity of 1545 cm-1 IR band and extinction coefficient of 

0.044 cm2 μmol−1 (from [4]). 
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