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BaCe0.65Zr0.20Y0.15O3-δ - Gd0.2Ce0.8O2-δ (BCZY-GDC) is among the most extensively studied 
composites for ceramic membranes used in H₂ separation and membrane reactors. A key 
advantage of all-ceramic devices is their excellent chemical stability, particularly in sulfur- and 
CO₂-rich environments, outperforming alternative systems. These unique properties make 
BCZY-GDC membranes highly promising candidates for process intensification, enabling the 
direct integration of membranes into high-temperature reforming or gasification plants. 
However, hydrogen permeation fluxes reached until now are still too low for industrial 
applications (compared to metal-based or cer-met composites). This work presents, for the 
first time, the most effective strategies to enhance hydrogen permeation flux.  
The first approach focuses on boosting catalytic activity by applying a nanostructured coating 
on the whole membrane surface. This not only increases the overall surface area but also 
improves catalyst dispersion. A reproducible and eco-friendly method for depositing 
nanostructured BCZY-GDC porous coatings onto symmetric cer-cer membranes via dip-
coating in aqueous suspensions will be presented, along with its impact on hydrogen 
separation performance.  
The second strategy involves the developing of ad-hoc phases that directly incorporate 
metallic catalysts in their structures. We demonstrated that optimizing the exsolution process 
it is possible to nanodecorate the surface of the selected catalyst. 
The last key approach involves optimizing the 3D microextrusion process to enhance 
membrane density and microstructural homogeneity. It was found that hydrogen permeated 
flux increases by more than 2 times when either a nanostructured BCZY-GDC coating is applied 
or 3D microextrusion is used as the fabrication method. 
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