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Abstract. Synthesis graphene using environmentally friendly biomass resource such as rice husk was successfully. 
Graphene was synthesis using rice husk ash (RHA) and potassium hydroxide (KOH) at 900oC for 2h with 1:5 ratio. 

Utilize RHA as a source carbon for synthesis of graphene and used to prevent oxidation during annealed process at high 

temperature. The result XRD and SEM confirmed a present of graphitic structure. Novelty of this synthesis graphene 

using environmentally friendly biomass resource can be one of technique to reduce the use of toxic chemical and natural 

precursor. 

INTRODUCTION 

Graphene is an single layer structure of covalently bonded sp2-hybridized carbon atoms arranged in a hexagonal 

honeycomb network [1]. Graphene can be described as a one-atom thick layer of graphite [2]. Graphene has 

outstanding properties like excellent electrical, thermal conductivity, flexibility, optical transparency, high specific 

surface area and much more [3]. Each carbon atom is equipped with a unhybridized π-bond giving graphene its high 

intrinsic mobility and ballistic transport [4]. The combination of the σ-bonds and π-bond helps with an the toughness 

of the structure with radical ions presence all around the structure. Hence, graphene can withstand extreme 

temperatures without damaging its structure [5].  

Synthesis single layer have been reported in 2010 by Andre Geim and Konstantin Novoselov using mechanical 

exfoliation method with scotch tape [6]. There are some other synthesis of graphene can be divided into two main 

categories, top down and bottom up. For top down, there are two commonly used methods which are the mechanical 

exfoliation and chemical method. And for bottom up, there are two commonly used methods which are the chemical 

vapor deposition and epitaxial growth [7]. But for these methods have disadvantages like expensive and the 

highlight is these methods utilize many toxic chemicals throughout the synthesis process. Using toxic chemical for 

this synthesis is not good for our environment. Therefore, we are trying to develop green synthesis for graphene 

using environmentally friendly biomass resource such as chitosan, sugarcane bagasse, oil palm leaves and rice husk 

[8][9][10][11]. The purpose of green synthesis process is to use less toxic chemical and natural precursor [3]. 
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Rice Husk 

 
FIGURE 1. (a) Rice husk (b) Rice husk ash (RHA) 

 

Rice is the primary source of food for billions of people around the world [12]. Rice husk is the hard-protecting 

coverings of grains of rice and removed from rice by during the milling process [13]. The product of this process is 

rice hush ash (RHA) which comprises 25% of the raw material [14]. Rice husk is one of the most widely available 

agricultural wastes in many rice producing countries of the world [13]. Therefore, utilization of rice husk is to 

reduce the waste of agriculture in the word. 

 

TABLE 1. Composition of rice husk [13] 

Property Range 

Bulk density (kg/m3) 96-160 

Hardness (Mohr’s scale) 5-6 

Calorific value (MJ kg-1) 12-15 

Ash (%) 22-29 

Carbon (%) ~35 

Hydrogen (%) 4-5 

Oxygen (%) 31-37 

Nitrogen (%) 0.23-0.32 

Sulphur (%) 0.04-0.08 

Moisture 8-9 

 

The green synthesis graphene has been reported by Marumatsu et al. [3] Singh et al. [11] Che Otman et al. [15] 

from rice husk using KOH and carbon black. In this research we demonstrate that it is possible to produce a few 

layers of graphene from rice husk using KOH. 

METHODOLOGY 

Materials for this synthesis were rice husk as a main material and KOH as the activating agent. First of all, raw 

rice husk was washed with (deionized) DI water for several time, and then rice husk was dried in oven for 2 hours at 

120oC. After rice husk was dried, carbonization process. Rice husk was compacted into ceramic crucible and then 

furnace for 4 hours at 400oC. after this treatment we have Rice Husk Ash (RHA). RHA and KOH was mixed 1:5 and 

followed by grinding process. After this treatment we have powder mixed RHA and KOH. The mixed RHA and 

KOH was compacted into ceramic crucible and for the upper we covered with glass wool and RHA. And the 
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ceramic crucible was placed in the mind point of larger ceramic crucible. Empty spaced around ceramic crucible 

was covered by glass wool and RHA to prevent oxidation. The ceramic crucible was annealed at 900oC for 4 hours. 

The sample was washed with DI water until pH normal around 7. And the sample was dried in oven for 2 hours at 

100oC. after all treatments we have graphene. The steps of the research are shown at figure 2. 

 

 

 

 

FIGURE 2. Flowchart of synthesis graphene 
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RESULTS AND DISCUSSION 

In Figure 3 (a). There is XRD pattern of RHA showed peak around 23o indicates that silica in the rice husk 

initially exists in the amorphous form and there is free carbon in the RHA. And in Figure 2(b). There is XRD pattern 

of graphene derived from rice husk. We can see result characterization with XRD showed that the diffraction peaks 

arounds 22o and 41o and it confirmed to graphitic structure. In Figure 4. There are SEM images and showed the 

morphological analysis, with flakes of graphene with silica nanoparticles. 

 
FIGURE 3. XRD pattern of (a) Rice Hush ash (b) Graphene from RHA 

 

 

 
FIGURE 4. SEM images of graphene 
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CONCLUSION 

For this method we can conclude that we can get graphene from rice husk using KOH. And it is possible to 

synthesis graphene derive from rice husk as a source of carbon, using KOH as the activating agent. We can develop 

green synthesis of graphene and using environmentally friendly biomass resource. 
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