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 Nanocomposite metallic and semiconducting 
surfaces have gained increasing importance as 
functional coatings due to their unique and 
unconventional mechanical, electromagnetic and 
catalytic properties. [1] In chemistry, the efficiency 
and selectivity of catalyst have been improved by 
bimetalli c catalysts such as PtRu. Not only bulk 
alloy but also the influence of metallic coadsorbates 
on catalytic property of metal surface is an area 
receiving substantial attention as catalyst. Until now, 
bimetalli c system in which only one adspecies is 
deposited on a substrate has been studied. But 
submonolayer to monolayer of more than one 
adspecies on a substrate surface can potentially 
modify the properties over the bulk alloys of two or 
more metals. However, more efficient catalyst 
materials by composite surface has not been reported 
yet. 
 Underpotential deposition (upd) of  metal has been 
studied as catalyst, but only a limited number of the 
surface composition using upd have been reported. 
Recently, Laibinis et al. demonstrated composite 
monolayer of Ag and Cu on Au(111) by sequential 
underpotential deposition. [2] Ag (the more noble 
metal) was underpotentiall y deposited and the 
modified electrode was removed from the silver 
electrolyte and replaced with copper solution. Then, 
Cu (the less noble metal) was deposited 
underpotentially. They suggested that the less noble 
metal must not underpotentially deposit onto the 
more noble adlayer to prepare a laterally mixed 
single monolayer. 
 We present a study of one or two monolayer thick 
composite surface layer of various combination of 
two kinds of metal on Au(111) by sequential 
underpotential deposition. Upd process on modified 
Au(111) was characterized by cyclic voltammetry 
(CV), XPS and mass spectrum with and without 
nitrate. The composite surface catalyzes nitrate 
reduction which is important in the areas of 
detection and waste remediation and in the 
production of useful nitrato compounds. [3] This is 
the first example of more efficient catalyst by 
nanocomposite surface and shows new possible 
method to find a catalyst.  
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Scheme 1. Schematic diagram of composite layer on 
Au(111).  Metal 1 is deposited underpotentially. 
After electrolyte is replaced with metal 2 solution, 
metal 2 is deposited. The composite layer system 
shows the catalytic effect for nitrate reduction. 
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