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Abstract

Intermetallic compounds (IMCs) are regarded as excellent catalysts owing to their well-defined active site 

configurations and high structural stability. However, the precise modulation of active sites of IMCs for 

specific catalytic reactions remains a significant challenge. To address this, we have proposed phase 

engineering strategies for the precise synthesis of IMC nanomaterials, achieving fine control over their active 

site configurations and electronic structures, thereby enhancing their performance in various electrocatalytic 

applications. We developed general high-temperature annealing-based methods for preparing IMC 

nanomaterials, which exhibited outstanding performance for electrocatalytic nitrate reduction and water 

splitting. We further established wet-chemical synthesis strategies to prepare Pd-based IMC nanomaterials with 

controlled morphologies, where the synergistic modulation of crystal phase and morphology improved their 

alcohol oxidation performance. In addition, we also developed IMC-based nanomaterials with heterophase 

structures, including amorphous/IMC and alloy/IMC heterophase structures, to enhance their electrocatalytic 

performance owing to the synergetic effect of different phases and the unique active site configurations at 

phase boundaries. These studies provide new strategies for precisely regulating the atomic arrangement of 

IMCs and constructing high-performance electrocatalysts.
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