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Based on their special properties including their high aspect ratio nanowires are excellent 
components for serving as functional elements in sensitive sensing devices.[1] Especially 
platinum nanowires are suitable for this application because of their high oxidation 
stability and sufficient heat and electrical conductivity.[2] However, to exploit the full 
potential of the nanowires in real-world applications it is important (i) to integrate the 
nanostructures efficiently into device architectures and (ii) to precisely control their 
intrinsic properties, e.g. by means of tuning the dimensions and the crystal structure.[3] 

Our approach is based on nanowire arrays which are electrically connected to 
cascades and integrated in a calorimetric gas sensing device. Here, we focus on the 
controlled synthesis of platinum nanowires that are fabricated by pulsed electrodeposition 
into ion-track etched polymer membranes. The growth is performed in nanochannels with 
diameters ranging from 80 to 120 nm from two different electrolytes applying various 
pulse sequences at different temperatures. A systematic study of the influence of the 
electrodeposition conditions on the crystal structure is presented. 

The XRD results show that the two different textures platinum <111> and 
platinum <100> are accessible by variation of the above mentioned variables. The 
platinum <100> texture is obtained by slowly increasing the overpotential at high 
temperatures and applied reverse pulses. The Platinum <111> texture is obtained by 
quickly increasing the overpotential even at ambient temperature and without applying 
reverse pulses. The development of the preferred crystallite orientations is explained 
taking into account the nucleation and growth mechanisms. 

For the use of nanowires in gas sensing devices a narrow length distribution is 
very important. Therefore we adjusted the growth process by changing the 
electrodeposition parameters to compensate for the slow mass transport processes and 
achieve homogeneous growth. Measurements of length by HREM analysis identified 
electrodeposition parameters which lead to homogeneous wire growth and only small 
standard deviations respectively. 



The presented results demonstrate that integrated platinum nanowire assemblies 
are sensitive to the electrodeposition conditions in terms of crystallinity and length 
distribution, which is important for their use in sensor systems. 
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