
 

SESSION: New trends in surface science and coatings 
 

Preference: ORAL presentation  
 

Fabrication of inorganic nanotubes from magnetron sputtered sacrificial 
nanofibers  

 
A. Liguori1*, F. Morini2, G. Bianchi1, M.E. Gino1, C. Gualandi1, L. Lorenzetti3, C. 

Martini3, A. Zucchelli4, M. Bestetti2, M.L. Focarete1 

 
1 Department of Chemistry, University of Bologna; 2Department of Chemistry, Materials and Chemical 
Engineering, Politecnico di Milano; 3Department of Industrial Engineering, University of Bologna 

 

Inorganic hollow nanofibers have attracted great interest in photonic, electronic, optoelectronic 

applications. Furthermore, the presence of a cavity running along the whole length endows these 

fibers of an outer and an inner surface, able to confer superior sensing performances compared to 

regular solid fibers. Inorganic hollow nanofibers are usually produced by employing two distinct 

approaches: 1) coaxial electrospinning, in which a polymer is used for the sacrificial core and an 

organic-inorganic precursor for the shell; 2) deposition of an inorganic coating onto the surface of 

electrospun polymeric fibers. In both the cases, the obtained materials need a thermal post-

treatment in order to selectively remove the organic component and to achieve hollow structures.  

In this work, we present the fabrication of inorganic hollow nanotubes using water soluble 

electrospun nanofibers, as sacrificial template, and subjecting them to the magnetron sputtering 

deposition of Ti-based coatings. The employment of a water-soluble template allowed to obtain 

nanotubes without the need of a thermal post-processing. Pullulan was selected as water soluble 

polymer for the fabrication of random electrospun nanofibers; mats 

with two different thicknesses (150 m and 20 m) were produced to 

get insights on Ti penetration depth into the bulk of the electrospun 

mats. SEM analysis of the as-spun and coated fibers (Fig. 1a) 

highlighted that the coating deposition induced a noticeable change of 

the roughness of the fibers and an increase of their mean diameter from 0.54±0.16 µm to 1.53±0.30 

µm. SEM cross-sectional analysis of the nanotubes (Fig. 1b) documented the potential of the 

magnetron sputtering deposition to uniformly cover the surface of the underneath fibers, enabling to 

obtain hollow nanotubes after the removal of the polymeric template. The effectiveness of the 

adopted template solubilization procedure was also assessed by performing TGA on coated 

polymeric nanofibers and hollow nanotubes. The results demonstrated the almost complete removal 

of the pullulan by means of the solubilization procedure. Concerning the chemical composition of 

sputtered coatings, EDS detected Ti with atomic concentrations around 63%, XPS analysis to confirm 

this data are ongoing; XRD analysis documented the contextual presence of both a metal and a metal 

oxide crystalline phase. Furthermore, the EDS analysis carried out across the thickness of the mats 

brought out the clear presence of Ti within a thickness of about 70-100 um.   
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