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Self-propelled motors that can harvest chemical energy 
from their surroundings and convert it in mechanical 

energy are at the forefront of nanotechnology for their 
foreseen applications in environmental remediation and 
nanobiomedicine. In this context we have performed 
near ambient pressure photoemission (NAPP) studies of 
Pt/Si micromotor surfaces activated by oxygen plasma in 
water atmosphere at the NAPP endstation of the CIRCE 
beamline at the ALBA synchrotron near Barcelona. We 
have shown that the activated Pt films become reduced 
by the combined effect of the intense soft X-ray photon 
beam and condensed water. The reduction processes 
closely follows the inverse mechanisms found in electro-
oxidation of platinum. In a first stage, the reduction of 
the Pt+4 and Pt+2 species with a parallel increase of 
the signals assigned to adsorbed oxygen and metallic 
platinum. In a second stage adsorbed oxygen desorbs 
increasing the metallic character of the surface. We 

hypothesize that the observed reduction is mainly 
induced by the reactive species generated through the 
radiolysis of water.

Characterizing silicon/platinum-based catalytic motors with near ambient 
pressure photoemission
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