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Introduction 

Noble metals are ubiquitous in catalytic applications from chemical synthesis to energy conversion. The use of 

2D metal nanosheets (NS) for catalysis has attracted attention due to their unique chemical, physical and surface 

related properties.1,2 The development of noble metal catalysts with visible light enhancement has seen much 

interest in recent years with Pd and Pd alloy nanostructures used for an extensive range of organic 

transformations driven by visible light such as coupling reactions, hydrogenation and oxidation.3,4 In our work 

we develop a one-pot synthesis of AuPd bimetallic NS using an alkyl quaternary ammonium salt as a soft 

template. Time evolved TEM and XPS analysis was used to elucidate the formation mechanism of the NS. The 

Suzuki cross coupling was chosen as a model reaction to assess catalytic performance under visible light 

irradiation.  Both Pd and AuPd NS resulted in significantly higher yields under visible light compared to 

conducting the reaction in the dark. The increased catalytic performance is attributed to a combination of 

plasmonic enhancement, electron rich Pd due to alloy formation and the weakly co-ordinating ammonium salt 

surfactant. To gain insight into the role of the ligand surface capping ligands on catalytic and photocatalytic 

enhancement, surfactant template NS were compared with CO-assisted NS. The CO-assisted NS demonstrated 

markedly decreased catalytic performance due to the highly passivated surface inhibiting the room temperature 

cross coupling reaction. 

 
Figure 1: TEM images of (a) surfactant assisted NS and (b) CO assisted NS 
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