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Nano carbon such as fullene, carbon nanotubes and graphene have been widely 

explored for the applications of Li-ion batteries, supercapacitors, fuel cells, and solar 

cells for sustainable energy conversion and storage. However, the low dimension 

nano material, thus as carbon nanotubes, nanocystals and graphene have problems of 

dispersion and bulk structure control, the combination of one-dimensional and 

two-dimensional building blocks leads to the formation of hierarchical composites 

that can take full advantages of each kind of material, which is an effective way for 

the preparation of multifunctional materials with extraordinary properties.  

The theoretically proposed graphene/single-walled carbon nanotube (G/SWCNT) 

hybrids by placing SWCNTs vertically to graphene planes through covalent C-C 

bonding are expected to be with extraordinary physical properties and promising 

engineering applications. Herein, a novel G/SWCNT hybrid was successfully 

fabricated by a facile catalytic growth on layered double hydroxide (LDH) at a high 

temperature over 950 oC. The thermal-stable Fe nanoparticles and the uniform 

structure of the calcined LDH flakes are essential for the simultaneously catalytic 

deposition of SWCNTs and graphene. The as obtained G/SWCNT-S cathode 

exhibited excellent performance for Li-S batteries with a capacity as high as 650 

mAh g-1 after 100 cycles even at a high current rate of 5 C. Such a novel G/SWCNT 

hybrid can not only serve as a prototype to shed light on the chemical principle of 

G/CNT synthesis, but also as a platform for their further applications in the area of 

nanocomposites, heterogeneous catalysis, drug delivery, electrochemical energy 

storage, and so on. 
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