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[image: ]Ammonia (NH₃), an efficient carbon-free energy carrier with high energy density, also serves as a vital nitrogen source in agriculture, textiles, pharmaceuticals, and plastics.[1] The electrochemical reduction of nitrate to ammonia (NO3-RR) provides a promising approach for efficient nitrate removal and the sustainable generation of valuable nitrogen-based compounds.[2] However, its efficiency is significantly limited by the complicated eight electron transfer process involving the formation of nitrite, nitric oxide, nitrous oxide, dinitrogen, and hydrogen, as well as ammonia.[3] This complexity makes the identification of active sites highly challenging, which in turn hampers the elucidation of the explicit structure-activity relationship (SAR) in catalyzing NO₃-RR. Therefore, developing efficient NO3-RR catalysts with well-defined structure and active unit to understand the reaction mechanism is of ongoing interest. Here, we propose a seed-mediated method to fabricate monodisperse Au cubes and Au octahedra with the size of 40 nm through adjusting the concentration of KBr.[4] Subsequently, the desired Au@Ag core-shell structures with tunable shell thickness can be correspondingly synthesized through epitaxial growth of Ag on facetted Au nanoparticles. The combination of HRTEM and EDX mapping clearly demonstrates the successful formation and uniform distribution of Ag shell on the whole surface of Au nanoparticles (Figure 1). Finally, Au@Ag nanoparticles were immobilized on the Vulcan carbon with 20-wt.%. Electrochemical results indicate that the Au@Ag core-shell nanoparticles efficiently convert stable nitrate into nitrite in NO₃-RR.
Figure 1. STEM study of Au@Ag core-shell nanoparticles: a) HAADF STEM images and corresponding EDXS elemental maps. b-d) HAADF STEM images of nanoparticles.
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