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Abstract

Graphdiyne (GDY) is a promising carbon allotrope 

comprising of sp- and sp2-hybridized carbon atoms in a 2D all-

carbon network. Due to the presence of sp-hybridized carbon 

atoms, it exhibits many unique properties including electronic 

structure (band gap), optical property, high chemical activity and 

good physical stability. Compared with other carbon materials, 

GDY has good controllability in terms of its structure and 

preparation. The character of GDY allows the production of 

well-defined morphologies, such as nanowires, nanotubes, 

nanowalls, ordered stripe arrays, and 3D framework. Crystalline 

GDY was successfully synthesized and characterized by using 

low-voltage and low-current density transmission electron 

microscope (TEM). The experimental and theoretical results 
prove that the few-layer GDY is in the ABC stacking mode.  

As a new carbon allotrope, GDY has already exhibited great 

potentials in many fields, such as atom catalysts, lithium-ion 

batteries (LIBs), solar cells, electrochemical actuators, electronic 

devices, detectors, and water purification. For example, a new 

actuation mechanism based on the alkene–alkyne complex 

transition effect of GDY was proposed. The transduction 

efficiency was six times higher than that with common materials, 

and the energy density was comparable to that of mammalian 

skeletal muscle. Moreover, using GDY as a supporting material, 

our group synthesized the first zero-valent meal atom catalysts 
(ACs) with excellent catalytic activity and stability. Compared 

with the traditional single atom catalysts, ACs possess well-

defined chemical/electronic structures and known valence states. 

This sheds light on our understanding of the atomic catalysis and 

acceleration in the development of 

efficient and selective catalysts. 
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