The Canadian Centre for Electron Microscopy provides world-class electron microscopy
capabilities and expertise. We are the go-to provider of electron microscopy services to
Canadian industry and researchers working in a broad range of fields. Located at McMaster
University and operated by the Brockhouse Institute for Materials Research, the CCEM
features state-of-the-art instrumentation and experienced, dedicated staff who are happy to
work with you to find solutions to your materials research and development questions.
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Study on the Chemical and Structural Evolution of Lithium-Ion Battery Cathodes
The rapid development of modern technologies places stringent demands on the improvements of energy density, lifetime, and safety
for lithium-ion batteries (LIBs). Whereas, the performance decay mechanisms of the LIBs during electrochemical cycling are not yet
fully understood. Herein, state-of-the-art electron microscopy techniques are used to perform an in-depth study on the degradation
mechanism of layered lithium transition metal oxide cathodes. Using analytical TEM, the chemical and structural evolution of the
cathode materials during cycling is unraveled down to the atomic scale. Beyond 2D characterization, 3D microstructure reconstructions
of the LIB cathodes using FIB-SEM serial sectioning, reveal the microstructural changes of different cathodes upon cycling. These
studies, therefore, provide valuable guidance for the future design of high-energy-density cathodes.

Investigation of the charge
compensation mechanism
and structural evolution of
LiNi1/3Mn1/3Co1/3O2 cathode
material during electrochemical
cycling using EELS.

3D reconstruction of lithium-ion battery cathode
using FIB-SEM serial sectioning.
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Surface Segregation of Fe in Pt–Fe Alloy Nanoparticles for Electrocatalysis
Electron microscopy with in-situ heating allows the study of phase transformations in single nanoparticles, such as Pt–Fe alloy
nanoparticles of potential use in fuel-cell electrocatalysis. The data shows that Fe (instead of Pt) segregates towards the particle surface
during annealing. The surface segregation of Fe precedes the disorder-to-order transition and affects the ordered phase evolution
dramatically; ordering initiates at the Fe-rich shell. This study indicates the potential for rational design of Pt-Fe nanoparticles through
control of their phase evolution, ultimately leading to their improved performance in fuel-cell electrocatalysis.

Atomic-resolution images and composition data for
two different Pt–Fe nanoparticles annealed at 800 °C
for 1 hour. Fe is shown in green and Pt in red.
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