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Figure S1: d) Quantitative EELS analysis extracted from the results shown in Figure 2 

showing the local composition it at. %. Compositional analysis at the outermost thin parts of 

the nanoparticle (shaded areas) should not be considered as they are connected to high errors 

of measurement. 
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Figure S2: Series of HAADF-STEM images and associated EELS spectrum images for ZnPd 

particles of various sizes. Pd and O EELS signals are displayed in red and green, respectively. 

The Figure underlines the presence of O on Pd-depleted (dark) regions of the ZnPd 

nanoparticles. In contrast, Pd-rich regions have a very low or no coverage with O. 
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Figure S3: High-resolution (a and b) and corresponding HAADF-STEM images (c and d) of 

the same ZnPd particles capped with ZnO patches. Individual lattice fringes of ZnO and ZnPd 

have been marked in the images as well as in the Fast Fourier transforms. 

 

Figure S3 provides a direct comparison of HRTEM and STEM-HAADF image features for 

two selected and isolated ZnPd particles. Both particles show very inhomogeneous HR 

contrast within the particles, as well as isolated ZnO patches on the surfaces of the ZnPd 
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particles. The presence of ZnO is again directly proven by its (002) lattice fringes at the 

outside of the particles. Inside the particles, a variety of different lattice spacings from 

differently oriented ZnPd grains, including ZnPd (002), (211) and (101) are observed. They 

clearly do not follow the obvious intergrain domain boundaries. Thus, we exclude a 

substantial extent of phase-separation phenomena leading to regions of Zn metal or other Zn-

richer intermetallic compounds like Zn2Pd. In due course, also the appearance of Pd-richer 

intermetallic compounds, such as ZnPd2, is ruled out. In fact, as all the lattice fringes within 

the particles only show the tetragonal structure of ZnPd, the observed contrast in the 

associated STEM-HAADF images must result from Zn-richer (darker areas) or 

correspondingly Pd-richer (brighter areas) regions of tetragonal ZnPd. Note that in line with 

the EDX and EELS spectrum images shown in Figures 2 and 3, the darker areas do not arise 

from substantial thickness variations within the individual particles, but rather from chemical 

inhomogeneities. 


