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Graphene is an allotrope of carbon in the form of a two-dimensional, atomic-

scale, hexagonal lattice in which one atom forms each vertex. It can be considered as 

an indefinitely large aromatic molecule, the ultimate case of the family of flat 

polycyclic aromatic hydrocarbons. In recent years graphene has become increasingly 

popular among engineers and researchers due to its unusual mechanical, thermal, 

electrical and optical properties.  

Methods for its growth of graphene have been mainly catalytic chemical vapor 

deposition, heat-treatment of SiC, and the reduction of graphene-oxide. However, 

there still is room for methods that are more simple, cost-effective, and large scale. In 

this contribution, we have synthesed and characterized of graphene from agricultural 

waste such as rice husks. The graphene obtained from rice husk possesses a unique 

structure with clean edges, nanosize holes, and topological defects in the carbon 

lattice, which could trigger novel physicochemical properties. It is envisaged that 

graphene from rice husks opens the possibility of developing various applications due 

to its inexpensive, simple and scalable production. As an initial material, we used rice 

husks, which is a agricultural waste and KOH. In this work, KOH has been used as a 

typical chemical agent to induce porosity in carbon materials including carbon 

nanotubes, graphene, and carbon fibers, thus enhancing their electrochemical 

performance. The yield of the product was ~ 10 % by weight. The obtained samples 

were investigated by Raman spectroscopy. The obtained peaks characterize the 

presence of graphite and graphene films in the composition of the sample. 

In summary, we have demonstrated a simple, cost-effective, and scalable 

method for producing graphene with stable and atomically smooth edges through the 

activation of rice husks with KOH. Detailed observation revealed that the produced 

samples consisted of monolayer graphene with domains of a few nanometers in size. 

Our findings confirmed that rice husks could be converted to high-value-added 

graphene in a rapid, reliable, scalable, and cost-effective manner. Additionally, the 

presence of clean and stable edges in our rice husk-derived graphene should possess 

unique physicochemical properties that make them useful for fabricating high-

performance carbon-based energy storage and conversion device, next-generation 

water filters, and various nanocomposites. 
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