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Nanoparticles as Chemical Catalysts, in: Nanomaterials: Inorganic and Bioinorganic Perspectives, C.M.
Lukehart, R.A. Scott (eds.), John Wiley & Sons, Chichester,
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One valid question is whether the gold catalysts synthesized by advanced, demanding, and often tedious,
synthetic methods or using unique nanostructured supports (e.g., nanotubes and nanobelts) are better than
those synthesized via conventional methods or using commercialized supports. As commented in a recent
book,12 “ Many methods of preparation have been used, but one wonders why some people have laboured
to develop very sophisticated methods while others have been content with a much simpler method,
apparently giving the same result, namely, the desired small gold particles.” The answer to that question is
certainly ambiguous. On the one hand, modern nanotechnology can indeed help with the design of many
gold catalysts with improved catalytic performance that can not be achieved by using conventional methods.
On the other hand, one can find many publications focusing on the synthesis part, with the catalytic
performance not reported or very low.12 One pitfall may be that some gold catalysts may contain residual
capping agents and/or organic fragments. These organic fragments, if not sufficiently removed by special
treatments, may poison CO oxidation, although gold catalysts with organic fragments may still show some
activity in certain organic reactions. This point was sometimes overlooked, and thus undermining the real
performance of these advanced gold catalysts. How to properly remove the organic fragments while avoiding
the sintering of gold nanoparticles is a challenge. Even if this challenge is overcome, many factors still have to
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be considered before there can be large-scale utilization of gold catalysts synthesized by advanced
technology.
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The main part of our previous short communication26 focused on the in-depth characterization of ... alloy
NPsandan...... catalyst prepared under optimal conditions, whereas the influences of synthesis parameters
on the resulting products, the synthesis mechanism, the critical roles of pretreatment conditions and catalyst
compositions in determining catalytic performance, as well as the contribution of the work to the fields of
bimetallic materials synthesis and gold catalysis were not reported or elaborated in detail. Therefore, we
expand on these aspects more explicitly in the current paper. There are two significant aspects of the work
described in this paper. First, the synthesis of size-controlled and homogeneous ... alloy NPs has been found
to be extremely evasive to date.15 Hence, the low-temperature solution-phase synthesis of ... alloy NPs with
well controlled shape and sizes should be an important progress that may inspire subsequent bimetallic
materials synthesis. Second, catalysis by gold nanoparticles has been intensively studied recently,28-33 but
the use of alloy NPs as precursors to design advanced catalysts with multiple components (i.e., active metal,
metal oxide modifier/promoter, solid support) and tailored interfacial structures has been rarely reported.
Hence, this work may be of interest to both materials scientists and those working in the area of catalyst
design.
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