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Abstract— To synthesis the carbon quantum dot using rice husk by hydrothermal method at 200°C in 4 hrs. The 

H2SO4 and HNO3used as a precursor to remove the unwanted content in Rice husk. In structural studies, 2θ=22.5 which 

supposed to represent the typical cellulose structure. The FTIR spectral bands observed at 1427 cm-1 and 897 cm-1 shows 

significant cellulose I content. Form SEM micrograph the diameter of cluster of quantum dots is between 15 and 23 nm. 

UV-Vis Absorbance spectrum gives the high absorbance peak at 335 nm in ultraviolet range. 
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I. INTRODUCTION 
 

        Semiconductor materials nanoparticles termed quantum dots (QDs) have produced important concentration 

in the QDs’ preparation and their potential submissions had been described in recent years. There is substantial attention 

concerning the manufacture of QDs. The present study, rice husks ashes (RHA) is that the bi-product for agricultural rice 

production. Nowadays, rice husks to creation rice and that they performance as a separating material, since they are 

problematic to burn and the Lesley allow humidity to broadcast mould or fungi. It encompasses 75-90 % organic 

substance (cellulose, lignin etc.) and the rest of the apparatuses are silica, alkalis and the trace elements [1]. 

 

       The present QDS is for the domestic of carbon based materials with grapheme being an extremely good-

looking and the intensively examined substantial outstanding to its exceptional properties, such as, enhanced electrical and 

the thermal conductivity, high mechanical strength, optical transparency, good quantum hall effect and the high 

impermeability to gases. To liken unusual biomass fuels, which the rice husk have actual high silica ash in the range 87-

97% with extremely porous, light- weight and the self-same high external surface area [2].  

                      

                        A actual efficient, wild and innocuous way which includes the usage of additional inhabitants of rice husk 

ash (RHA), such as, K2O, Al2O3, CaO, MgO, Na2O, Fe2O3 in the range >1% and it can be removed by the using pre-

treatments with hydrochloric acid, sulfuric acid or nitric acid [1-2]. The QDs produced by such a changeable chemistry 

method are in body-hugging communication with the silicon substrate, which transports countless expediency for the 

consecutive chemical changes on explanation of the suitable separation of the additional chemicals when alterations are 

ended. 

 

                        For instance, the rice husks are utilized as a fuel in low capacity boilers [4] substitute fuel for household 

energy [5], Preparation of activated carbon [5], fertilizer [6], cheap Pet food fibers [7], and sorption of methylene blue [10]. 

The rice husk ash (RHA) used as an insulator thermal insulators [8], raw material for the production of sodium silicate [9], 

and silica [9], oil spill absorbent, and the for use in waterproofing chemicals, flame retardants, carrier for pesticides and the 

insecticides [2], Adsorption of lead and mercury [11]. 
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 Observably, surface functional groups of the modified QDs are energetic for their presentations. If the thickness of such 

useful collections is improved that the will improve reactivity of the QDs which will be meaningful for the application. 

Consequently, it is silent useful and extremely necessary to progress a new, facile analytical method too professionally and 

the quickly perceive carbon quantum dots. In this paper, to synthesis the carbon quantum dots by using Rice Husk (RH) 

as the mother material. 

                                                  

II. MATERIALS AND METHODS 
 

A. Reagents and instrumentation 

 

             All the chemicals involved in these studies are purchased from Merck with high purity and without further 

purification. The structural (physical) analysis of the samples was evaluated by X-ray diffraction (XRD) using a (Bruker 

Advance) diffract meter with a scanning rate of 5°C per min with Cu Kα radiation source (λ = 1.54060 Å) operating at 40 

kV and 30 mA. The XRD patterns were obtained over the angular range 2θ = 5–70o. The FTIR spectrum of the samples 

was recorded in the transmittance mode in the range of 4000-500 cm-1 to identify the bonds in the synthesized sample. 

 

B. Synthesis of grapheme quantum dot 

 

             A sample of 5.0 g of rice husks was thoroughly washed by deionized (DI) water and ground to powder (100 mesh). 

The powder was subsequently treated in a tube furnace in N2 atmosphere at 600° C for 2 h. After that, 0.89 g of RH ash 

(RHA) was taken, that contains both carbon and silica. Then, the RHA was reacted with excessive KOH and continuously 

magnetic stirrer in 10 min. During this process, RHA was converted to a mixture of RHC and potassium silicate. After 

that synthesized powder was thoroughly washed with DI water and dried at 80° C for 2 h. The resulting potassium silicate 

solution was collected, which could be utilized to prepare various silicon-based functional materials. 

 

            A sample of 6 g of RHC was mixed with 20 ml of H2SO4 and HNO3 was gradually added. The solution was settle 

in bottom of the flask, washed thoroughly in DI water and filtrated by using whattman filter paper. The solution of 60ml 

of Teflon lined autoclave and maintained at 200° C in 4 hrs. After that the prepared solution was cooled to room 

temperature and resulting dispersion was filtered with a whattman filter paper. Finally, remove the water content by 

annealing at 80° C in 2hrs. The finally RH-GQDs powered was obtained. 

 

 
 

Fig. 1 synthesis procedure of quantum dot from rice husks. 

       

III. RESULTS AND DISCUSSION 
 

A. Powder x-ray Diffraction Analysis 

 

 Fig. 2 show that the XRD pattern of the prepared rice huck nanoparticles. The sample exhibition a major peak at 

2θ=22.5 which theoretical to represent that the typical cellulose structure. The cellulose mineral exhibit characteristic 

projects for 110, 200 and 004 planes respectively, the result obtained is in range with values are reported [16]. 
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Fig. 2 Shows the XRD pattern of as prepared Rice Huck nanoparticles. 

 

B. Fourier Transform Infra-red (FTIR) Spectroscopy 

 

                 It is also significant to discovery that the presence of the rice huck nanoparticles in the final product. The 

structural variations were examined by the FTIR spectroscopy. FTIR is a captivating technique to assess structural 

variations on samples due to the chemical treatments. FTIR spectra which have been widely used for structural analysis of 

the material as shown in fig. 3. The spectral bands at 3175-3490 cm-1 corresponds to O-H stretching intramolecular 

hydrogen bonds for cellulose I. 2850-2970 cm-1 (C-H stretching), 1730 cm-1 (C-O stretching vibration for the acetyl and 

ester linkages in lignin, hemicellulose, pectin etc.), 1620-1649, 1512, and 1595 cm-1 (associated with the aromatic ring 

present in lignin and absorbed water), 1250 cm−1 (C–O out of plane stretching due to the aryl group in lignin).  

 
 

Fig. 3 FTIR spectra of Rice Huck Nanoparticles 

 

                   The effect of these observed finished chief spectral bands which must be emphasized at 1512 and 1250 cm−1. 

The band at 1512 cm−1 is inattentive and the band at 1250 cm−1 is abridged drastically in the FTIR spectrum. The spectral 

bands observed at 1427 cm-1 and 897 cm-1 shows significant cellulose I content. These FTIR spectral peaks can be applied 

to analysis of crystallinity of the sample consisting cellulose I or Cellulose II or mixture of both components, and 

amorphous cellulose [13]. The peak between the regions 850-1500 cm-1 is sensitive to crystal structure of the cellulosic 

material [14]. 
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C. SEM Analysis of Rice Husk  

  

 

 
                          

                                                                        Fig. 4 shows the SEM image of a virgin rice husk 

                        

                 The scanning electron microscopy SEM was carried out in order to determine the effect of the reaction 

conditions on the morphology for rice husk particle. Fig. 4a shows the SEM image of a virgin rice husk particle. The 

structure look like that of a compound material with regularly interspaced in the cluster. In this case, the cluster is silica 

and the matrix consists largely of cellulose, hemi cellulose and lignin. Fig. 4b shows the cross-section of a virgin rice husk. 

The transverse section is dense, with no evidence of pores. The longitudinally aligned silica cluster can be seen in Fig. 4c 

and the diameter of theses cluster is between 15 and 23 nm. The SEM image of a rice husk particle heated to 250° C 

shows the presence of a large number of button-like structures or bumps interspaced with small pores. These were not 

present initially on the virgin particles. The presence of bumps and cluster can probably be explained by the volatiles 

escaping from the surface as a result of rapid thermal degradation between 400 and 600°C for 2 hrs. The bumps could be 

due to the obstruction of silica cluster to DE volatilization. The craters are the regions from where the volatiles have 

escaped the particle [15].  

 

D. UV-Visible Spectrum of Rice Husk 

 

 
 

Fig. 5 UV-Visible spectra of Rice Huck Nanoparticles 
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                 A spectroscopic study for rice husk samples from conventional and organic crop was made in order to study 

possible pigmentation changes. The spectra were the result of measuring for absorption of a sample. The resolved 

wavelength PA signal amplitudes in fig.5 correspond to the pericarp (husk). These spectra show a wide absorption centre 

situated between 320 and 380 nm that is related to the capsaicin presence [14]. 

 

IV. CONCLUSION 
 

                 Carbon Quantum dots were synthesized by using rice husk in hydrothermal method. The structural and 

morphological properties of Rice Husk cellulose were done by using XRD and FT-IR spectrum. The SEM Micrograph 

graphs confirmed the cluster of Quantum Dots presented in the synthesized sample. 
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