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Abstract

Graphene has outstanding mechanical, electrical, and thermal properties. But how to 
translate the properties of single sheet into macroscopic materials is a big challenge. My 
team tried several methods to assemble graphene into macroscopic ordered materials 
such as 1D graphene fibers, 2D membranes/films, 3D and aerogels. First, we prepared 
highly soluble graphene oxide (GO) by a green method. We found the liquid crystal (LC) of 
GO when it was dispersed in water and selected solvents. By wet-spinning of the GO LC 
dope, we achieved continuous graphene fibers which showed excellent properties such 
as high conductivity, strong mechanical strength, and fine flexibility. Through the LC-self 
templating approach, continuous nacre-mimetic composite fibers were also fabricated. 
Ultrathin graphene membranes for high performance nanofiltration and continuous 
graphene films for electrothermal application were made by solution-based processing 
technology. Finally, with a template-free strategy, we fabricated ultralight weight 
carbon aerogels with a density as low as 0.16 mg/cm3, around 1/7 of air. This so-called 
lightest solid material showed ultrahigh capability for oil-absorption up to 900 times 
own weight. Such graphene-based macroscopic materials promised wide range of real 
applications including flexible yarn supercapacitors and light weight cables.

Figure 1. Macroscopic assembled graphene fiber, nanofiltration membrane, ultralight 
weight aerogel, and flexible yarn supercapacitor.
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