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Emulsions stabilized by solid particles (also known as Pickering emulsions) exhibit remarkable 
stability and have found applications in advanced 
materials, lightweight composites, encapsulation, food 
and cosmetics. 
 
After the pioneering demonstration that catalytic 
nanoparticles can be localized at the interface of 
emulsion droplets [1] (see Figure 1), research in 
Pickering emulsions for catalysis is now a rapidly 
expanding area, especially in continuous flow reactors 
[2]. The overall performance of such applications highly 
depends on the mass transfer of reactants/products 
through the interfacial layer of particles, which in turn 
depends on the surface properties of the particles.  
 
In this experimental research, you will investigate the 
effect of particle wettability [3] to the formation of liquid-
liquid Pickering emulsion, as well as the mass transfer rate during the reaction. How to localize 
particles at the droplets interface? What are the main factors that control the coverage of 
particles on the droplet surface? How does particle wettability tune droplet sizes? What is the 
corresponding mass transfer rate of solute from the surrounding phase to the droplet phase?  
 
During the project you will master a 
chemical surface-modification 
method to prepare particles with 
controlled wettability, and using a 
tensiometer to measure surface 
tension. Your goal will be to 
understand the microscopic 
properties of the particles/droplets 
and link their dynamics to the 
performance of the mass transfer. 
Your BEP work will contribute to 
transforming the empirical-based 
Pickering emulsion process into a 
‘smarter design’, paving the way to 
optimized handling of complex, 
multiphase systems in continuous-
flow Pickering emulsion.  
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FIGURE 1. Schematic illustration of the 
reactions taking place at the water/oil 

interface in the solid-stabilized emulsions 
in the first reported demonstration in 
Reference 1. Reproduced from [1]. 

FIGURE 2. Schematic illustration of the Flow Pickering Emulsion 
strategy for organic–aqueous biphasic catalysis reactions (A) 
and characterization of the water-in-oil Pickering emulsion (B). 

Reproduced from [2]. 


