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The advent of the new 4th generation x-ray light sources represents an unprecedented opportunity to 
conduct in situ and operando studies on the structure of nanoparticles in reactive liquid environments.  

In this poster, we will illustrate how Bragg coherent x-ray imaging [1] allows to image in three dimensions 
(3D) and at the nanoscale the strain and defect dynamics inside nanoparticles during an electrochemical 
reaction or a phase transformation. First, we successfully imaged the morphology, the lattice displacement 
and the strain of a Pt nanoparticle in electrochemical environment (see Figure 1) [2]. Secondly, we will 
show how Bragg coherent x-ray imaging allows to study the structural evolution of single Pd nanocrystals 
during H2 absorption and desorption. Open questions remain regarding the maximal quantity of H that can 
be inserted into a Pd nanocrystallite, the mechanism and kinetics of hydride (PdHx) nucleation 
(preferential sites for nucleation or homogeneous nucleation at the whole particle surface) and growth (α/β 
sharp transition or two-phase coexistence). 

Figure 1. Scheme of the experimental setup of the in situ Bragg 
coherent x-ray imaging experiment. The electrochemical cell, a 

reconstructed image of the Pt particle as well as a detector image 
are displayed. 
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