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Buckminsterfullerene (C60), ideally zero-dimensional nanoobject, consists purely of carbon atoms located 
at the vertices of a series of hexagons (20) and pentagons (12) arranged in a cage lattice (diameter ~ 0.8 
nm), defined by alternating single and double bonds [1]. Supramolecular assemblies of fullerene C60 in the 
bulk phase or at an interface using p-stacking interactions enable the production of shape-controlled objects 
at nano/micro/macro length scales, which can possess excellent optoelectronic properties [2]. This talk will 
discuss recent advances in producing supramolecular self-assembled fullerene crystals from zero to higher 
dimensions [3]. We have developed a technique for the expansion of fullerene nanomaterials into hierarchic 
macro- and mesopores architectures with crystallized frameworks, which showed excellent volatile organic 
compounds (VOC) sensing performance selective to the aromatic solvent vapors because of the extended 
p-conjugation together with high porosity and large surface area [4]. We show a unique assembly of 
fullerene into the cubic-shaped crystal with micron-size pockets, which can be intentionally closed and 
reopened to differentiate sub-micron-size carbon particles from the polymer resin particles of a similar 
dimension. Similarly, the transformation of fullerene microtubes to microhorns is capable of microscopic 
recognition, followed by molecular beaker lithography for the chemical etching of fullerene assemblies into 
hollow to hierarchic superstructures [5]. We will discuss the direct conversion of fullerene crystals into 
hierarchically porous carbon materials by direct carbonization and their application as high-performance 
electrode materials in supercapacitor applications [6]. Finally, we will briefly discuss the fabrication of a 
novel MOFOF composite by integrating coordination and supramolecular chemistry [7]. 
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