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Graphic abstract  

 

 

Pt-nanocuboids were synthesized by the simple hydrothermal method with 

the assistance of L-Lysine, exhibiting enhanced catalytic activity towards 

ammonia oxidation.  
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Scheme 1. Structure of L-Lysine molecule. 
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Fig. 1 (A) Typical TEM and (B) magnified TEM images of Pt nanocuboids, top-right 

inset in Figure 1B show the ideal structure model of the nanocuboids. (C) The 

corresponding size distribution histogram of Pt nanocuboids shown at Figure 1A: 

(a) length dimension, (b) width dimension. (D) HRTEM image of Pt nanocuboids. 

(E) The profile of the lattice fringes of Pt nanocuboids with {100} facets in Figure 

D. (F) The SAED pattern of Pt nanocuboids taken from region marked by red 

square in Figure D. (G) TEM images of an individual Pt nanocuboid at different 

angles. 
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Fig. 2 (A) XRD pattern of Pt nanocuboids. (B) XPS spectrum of Pt nanocuboids in 

the Pt 4f region. 

 

－

 

 
Fig. 3 TEM images of the product prepared using the standard procedure except 

for the exclusion of (A) PVP, (B) HCHO and (C) L-Lysine. (D) TEM image of Pt 

nanocrystals prepared by displacing the air with N2 to eliminate typical etchant 

O2. The top-right insets in Figure 3A-D show the corresponding magnified Pt 

nanoparticles.  
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Fig. 4 The schematic illustration of the mechanisms responsible for the formation 

of Pt nanocuboids. 
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Fig. 5 (A) Pt nanocuboids and commercial Pt black in N2-saturated 0.5 M H2SO4 

solution at the scan rate of 50 mV s−1. (B) The Pt mass-normalized and (C) ESCA-

normalized cyclic voltammograms for Pt nanocuboids and commercial Pt black in 

N2-saturated 1 M KOH + 0.1 M NH4OH solution at the scan rate of 10 mV s−1. (D) 

Chronoamperometry curves for Pt nanocuboids and commercial Pt black in N2-

saturated 1 M KOH + 0.1 M NH4OH solution for 6000 s at -0.30 V potential. 
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