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Figure 1 SI. Typical STEM BF images of Pd@SiO2 particles with in the inset the corresponding STEM-

ADF images; the size distribution of Pd particles localized in the core, fitted with a gauss function.  

 

Figure 2 SI. Pd@SiO2 particles evolution during an in situ thermal reduction from 200 °C to 400 °C 

under H2 gas at 760 torr: STEM-ADF images of typical regions, in the inset STEM-BF images.  

 



Figure 3 SI. EDX spectra recorded on several areas of silica shell showing the presence of only Si and 

O peaks, no Pd, K and Cl peaks being observed (Cu and C signals originate from the TEM grid).   

 

 

 

 

 

 

 

 

 



Figure 4 SI. Size of silica shells measured before and after a thermal treatment of the Pd@SiO2 particles 

of the areas 1 and 2 presented in Figure 2.  

 

Figure 5 SI. Typical STEM-BF images (inset STEM-ADF images) of Pd@SiO2 particles in which Pd 

cores do display a cubic shape before (top) and after (bottom) an in situ thermal treatment carried out 

in the same conditions:  400 °C under H2 gas at 760 torr. (The images before and after do not 

correspond to the same areas) 

 



Figure 6 SI. Thermal evolution of Pd@SiO2 particles under Ar up to 400 °C and under H2 from 400 °C 

up to 1000 °C.  

 

 

Figure 7 SI. Top and middle: STEM-ADF images illustrating the thermal evolution of Pd@SiO2 particles 
under air up to 850 °C. Bottom, STEM-BF images extracted from the video SI3 recorded between 700 °C 
and 850 °C under air and showing the diffusion of Pd from the core to the external part of the silica 
shells. 

 



Table 1 SI. 3D surface quantification of the well-defined facets of 2 typical monocrystallines Pd 

particles with octahedral shape (from the area 1, Figure 4) before and after thermal treatment.(*) 

Particle 1 

Facets Surfaces before thermal treatment (pixel) 2 Surfaces after thermal treatment (pixel) 2 

1 553 380 

2 578 359 

3 722 491 

4 757 727 

5 1023 853 

6 1102 926 

7 1321 1182 

8 1428 1261 

∑ 7484 6179 

   

Particle 2 

Facets Surfaces before thermal treatment (pixel) 2 Surfaces after thermal treatment (pixel) 2 

1 767 360 

2 825 432 

3 911 666 

4 1016 768 

5 1362 820 

6 1364 907 

7 1517 1412 

∑ 7762 5365 

 

Table 2 SI. 3D surface quantification of the well-defined facets of a typical Pd MTP with icosahedral 

shape (Particle 1, Figure 5) before and after thermal treatment.(*) 

Facets Surface before thermal treatment (pixel) 2 Surface after thermal treatment (pixel) 2 

1 255 309 

2 400 449 

3 485 451 

4 515 486 

5 549 560 

6 573 568 

7 617 629 

8 617 656 

9 623 659 

10 639 688 

11 718 696 

12 737 698 

13 776 701 

14 905 703 

15 998 715 

∑ 9407 8968 

 (* ) N.B for Table 1 SI and Table 2 SI, the values are given in a random way and do not necessarily 

correspond to the same surface before and after the thermal treatment. To the sum of these surfaces, 

we add the surfaces which were not defined as facets and which represent an important deviation to 

the standard planes. 



Movies of 3d models animation 

Movie 1 SI. 3D model of Pd@SiO2 particles before thermal treatment 

Movie 2 SI. 3D model of Pd@SiO2 particles after thermal treatment 

Movie 3 SI. 3D faceted model of monocrystalline octahedral particle before thermal treatment 

Movie 4 SI. 3D faceted model of monocrystalline octahedral particle after thermal treatment 

Movie 5 SI. 3D faceted model of MTP icosahedral particle before thermal treatment 

Movie 6 SI. 3D faceted model of MTP icosahedral particle after thermal treatment 

Movie 7 SI. Video of the diffusion mechanism of Pd cores between 700°c and 850°C under air 

 

 


