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Abstract  
A number of one-layer perfluorinated cation-exchange membranes modified by halloysite clay 

nanotubes were prepared using two different solvents: dimethylformamide and isopropanol. The 
modifier is hybrid Pd, Pt /clay nanotubes doped at 4 wt. % into the polymeric matrix. Metal 
nanoparticles of platinum or palladium were deposited onto the surface of the nanotubes then 
embedded into membranes providing composite materials which are promising for solid polymer fuel 
cells.  

At the first time the distribution of water, effective pore radius, electrical conductivity, 
selectivity, diffusion and electroosmotic permeability, contact angles (hydrophilicity/hydrophobicity) 
were investigated for the presented different types of nanocomposite membranes. It is shown that 
hybrid cation-exchange membranes demonstrate improved thermal, mechanical and transport 
properties synergistically combining separation. The optimized halloysite-perfluorinated polymer 
membranes meet the conditions for electro-transport properties needed for solid electrolytes in 
separation diaphragms for low-temperature membrane electrolyzers. Introduction of Pt-halloysite into 
the perfluorinated matrix results in preservation of high selectivity and constant value of the limiting 
electrodiffusion current density. 
Comparing the theoretically calculated parameters, like the limiting current density, selectivity, 
transport numbers of water to the experimentally measured ones for samples we can conclude that the 
hybrid membrane with platinum nanoparticles is promising for nanocomposite cation-exchange 
perfluorinated films both as the separating membrane in fuel cells and other electric devices. 
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