View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

25 10 Vol. 25 No. 10
2013 10 PROGRESS IN CHEMISTRY Oct. 2013

1 2 1 1 1 1 2% %

(1. 361005;
2. 361005)

:0614; 0611.4; 07437.2 A 1 1005281X(2013) 10466744

Mechanism of Functional Molecules in Shape-Control Synthesis of Noble
Metal Nanocrystal Catalysts

Chen Dehao'  Xu Changdeng® Liu Zili' Chen Ling' Zhen Chunhua' Sun Shigang' ***

(1. State Key Laboratory of Physical Chemistry of Solid Surfaces College of Chemistry and Chemical

Engineering Xianmen University Xiamen 361005 China,
2. School of Energy Research Xiamen University Xiamen 361005 China)

Abstract Metal nanocrystal catalysts ( abr. metal nanocatalysts) are widely used in chemical and energy
industries. The rare and precious metals as platinum are actually irreplaceable materials for catalysts therefore to
improve the activity and utilization efficiency of metal catalysts is always a challenge. Shape-control synthesis is an
efficient way to tailor the surface structure of metal nanocrystal and therefore create particular functions in catalysis.
The functional molecules such as stabilizers capping agents surfactants and additives etc. are indispensable in
the shape-control synthesis especially in the wet chemistry route. In order to rationally design and synthesize metal

nanocatalysts with high activity high selectivity and high stability it is important to explicit the roles and
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mechanisms of functional agents in shape—control synthesis. The functional agents usually assist in shape-control
synthesis of nanocrystals through preferential adsorption on specific crystal facets or etching particular crystal
planes or accelerating/inhibiting certain crystal growth directions. Although a mass body of metal nanocrystals with
different shape have been synthesized the explicit roles and mechanism of functional molecules in the shape-eontrol
synthesis are poorly defined and a full understanding is still elusive. The current paper reviews mainly the recent
progress made in studies of mechanism of functional molecules in shape-control synthesis of metal nanocatalysts in
the last two decades. The mechanism of preferential adsorption of functional agents and some basic strategy of
optimizing the use of functional molecules in shape control synthesis of noble metal nanocatalysts are summarized.
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Table 1 A summary of different shapes that have been achieved for various metal nanocrystals
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