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Figure S1. a) Laser diffraction and dynamic light scattering measurements (intensity-, number-, 

and volume-weighted) of Ga droplets.  

 

 

Figure S2. Size of Pt nanoparticles within the nanocomposites: a) GaPt (vac.), b) GaPt (centr.), 

and c) GaPt (dialys.), determined by measuring 150 Pt nanoparticle diameters in SEM images 

in backscattered electron contrast.  
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Figure S3. a) Survey XP-spectra and b)-d) fitted XP-spectra of the Pt 4f region. Charging 

effects result in strong shifts of the position of the signals, which makes a qualitative discussion 

very difficult. The signals were quantified with respect to the Ga 2p peaks. For GaPt (vac.) and 

GaPt (dialys.), a Pt content of 0.7 at.% was calculated, while for GaPt (centr.) xPt is increased 

to 1.1 at.%. 

 

 

Figure S4. a) Dynamic light scattering measurements and b) TEM of the utilized silica 

nanoparticles. The mean hydrodynamic size was found to be 18 nm and the measured 

polydispersity index was 0.15. 
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Figure S5. a) Number-weighted and b) volume-weighted particle size distribution obtained 

from laser diffraction measurements of the synthesized SCALMS supraparticles consisting of 

silica nanoparticles and GaPt droplets washed via vacuum drying, centrifugation, and dialysis. 

The size distributions show that all supraparticles samples possess a similar, relatively broad 

monomodal size distribution. 

 

 

 

 
Figure S6. Elemental mappings of SCALMS supraparticle cross-sections containing a) GaPt 

(vac.), b) GaPt (centr.), and c) GaPt (dialys.). 
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Figure S7. Pore system characterization of SCALMS supraparticles (centr.) consisting of silica 

nanoparticles and GaPt droplets washed via centrifugation via N2 sorption at 77 K. a) N2 

isotherms; full symbols represent the adsorption branch and empty symbols the desorption 

branch. b) Pore size distribution obtained by non-local density function theory (NLDFT).  

 

 

 

 

 

Figure S8. XPS analysis of SCALMS supraparticles (centr.) consisting of silica nanoparticles 

and GaPt droplets washed via centrifugation. The Ga 2p signal indicates no metallic Ga in the 

XPS-accessible surface layer of GaPt droplets. 
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Table S1: Ga wt%, Pt wt%, and Ga:Pt ratio, obtained from ICP-AES analysis of SCALMS 

supraparticles that were fabricated with increased Pt loading for DRIFTS analyses. The 

contained GaPt droplets were washed either via rotary evaporation, centrifugation or dialysis.  

Sample Ga in wt% Pt in wt% Ga:Pt ratio in molGa molPt
-1 

SCALMS supraparticles (centr.)  27.1 1.5 50:1 

SCALMS supraparticles (vac.) 20.2 1.6 35:1 

SCALMS supraparticles (dialys.) 9.0 0.9 27:1 

Pt/SiO2 supraparticles as reference  0 1.5 - 

 

 

 

 

Figure S9. CO-DRIFTS of a) SCALMS supraparticles (rot. = vac.), b) SCALMS supraparticles 

(dialys.); CO gas phase removed according to 1; c) Comparison of peak centers and peak 

heights. 
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Figure S10. SEM images of SCALMS suprabeads, which contain a) GaPt (vac.), b) GaPt 

(centr.), or c) GaPt (dialys.) respectively, showing the overview (1) and the detail (2) of each 

suprabead. d) SEM images in backscattered electron contrast of SCALMS suprabeads 

containing GaPt (centr.) with increasing magnification (1) to (3). 

 

 

 

Figure S11. Pore system characterization via N2 sorption at 77 K of SCALMS supraparticles 

consisting of silica nanoparticles and GaPt droplets washed via centrifugation, as well as of 

thereof fabricated SCALMS suprabeads and the Al2O3 bead utilized for suprabead fabrication. 

a) N2 isotherms; full symbols represent the adsorption branch and empty symbols the desorption 

branch. b) Pore size distribution obtained by non-local density function theory (NLDFT).  
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Figure S12. XPS analysis of SCALMS supraparticles consisting of silica nanoparticles and 

GaPt droplets washed via centrifugation. The supraparticles were oven-treated at 600 °C for 

4 h, simulating the thermal stress during suprabead fabrication. The Ga 2p signal indicates no 

metallic Ga in the XPS-accessible surface layer of GaPt droplets. 

 

 

 

Table S2: Ga wt%, Pt wt%, and Ga:Pt ratio, obtained from ICP-AES analysis of suprabeads 

that were fabricated from supraparticles containing GaPt nanoparticles, which were washed 

either via rotary evaporation, centrifugation, or dialysis.  

Sample Ga in wt% Pt in wt% Ga:Pt ratio in molGa molPt
-1 

SCALMS suprabeads (centr.) 2.8 0.1 90:1 

SCALMS suprabeads (vac.) 4.3 0.2 82:1 

SCALMS suprabeads 

(dialys.) 
2.4 0.1 89:1 
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Figure S13. SEM images in backscattered electron mode of SCALMS supraparticle cross-

sections containing GaPt (centr.) with focus on the supraparticles at different sample locations. 
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Figure S14. Productivity for SCALMS suprabeads containing Ga90Pt (centr.) as presented in 

this study in propane dehydrogenation in comparison to former Ga130Pt SCALMS suprabeads,1 

based on an alumina binder, Pt impregnation of Ga-supraparticles, and a Ga to Pt ratio of 130:1, 

and to Ga45Pt SCALMS based on a commercial support. Catalyst mass in bed, 3 g. Pre-

treatment conditions: 19.5 mLN min−1 H2, 80.5 mLN min−1 Ar, 1.2 bar, 550 °C. Propane 

dehydrogenation: 8.9 mLN min−1 C3H8, 89.9 mLN min−1 Ar, 550 °C, 1.2 bar, 15 h TOS, GHSV: 

1960 h−1. 
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Table S3: Summary of the catalytic data of Pt-based catalysts used in propane dehydrogenation reactions (without constant hydrogen gas feed) in the 

literature (modified from 2).  

Catalyst 
Pt in 

wt% 

Temperature 

in °C 

WHSV 

in h-1 

C3H8 content 

in the carrier 

gas in vol% 

Conversion 

in % 

Selectivity 

in % 
Lifetime 

in h 

Formation rate at 

reaction start in mol 

C3H6 gPt
-1 h-1 from 2 

Deactivation rate 

constant in h-1 

from 2 

Literature 

Pt/MCM22-zelite 0.11 550 2.9 91 - - - 2.2 - 3 

Pt/Sn/MFI-zeolite 0.44 450 1.7 24 70-48 90 65 5.5 0.0143 4 

Pt/Zn/SiO2 2.9 550 75.0 20 30-16 98 60 17.4 0.0271 5 

Pt/Ga/Al2O3 

SCALMS 
0.67 450 

- 90 3.6 91 
- 

- - 6 

Pt/Sn/SiO2 3 500 47 20 27-24 99.5 3 9.5 0.0517 7 

Pt/Sn/CeO2 1 650 2.2 16.7 45-39 78 6 1.7 0.0376 8 

Pt/Ga/Mg(Ga,Al)Ox 3 600 26 20 14-6 98 2.5 2.6 0.3576 9 

Pt/Sn/MgSBA-15 1 580 8.3 70 43-38 98 6 7.9 0.0339 10 

Pt/Ga/SiO2 4.37 550 2.0 20 41-38 63.5 20 0.3 0.0046 11 

Pt/graphene 0.28 600 1.6 5 16-12 88 80 1.9 0.0049 12 

Pt/carbon nanotubes 3.2 600 1.6 5 10-9 75 20 0.1 0.0111 13 

Pt3GaK/Al2O3 0.001 620 6.5 100 42-31 97-93 37.5 - 0.0014 14 

Pt/Ga/SiO2/Al2O3 

SCALMS suprabeads 
0.02 550 

- 9 13-3 99-97 15 1.9 0.1091 1  

Pt/Ga/SiO2 SCALMS 0.2 550 - 9 - 99 15 1.0 0.051 1  

Pt/Ga/SiO2 SCALMS 

suprabeads 
0.01 550 

- 9 15-7 98 15 1.0 0.0191 this work 

 
1 Calculated using the formula presented in 15. 
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