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1. Synthesis of Graphene Oxide (GO) from Improved Method
An improved graphene oxide (GO) production process is reported. Hummers' technique (KMnO4, NaNO3, H2SO4) is now the most widely used method for producing graphene oxide. We discovered that removing the NaNO3, increasing the quantity of KMnO4, and executing the reaction in a 9:1 H2SO4/H3PO4 combination improved the oxidation efficiency.3g of graphite flakes are then added to the solution. Then, pinch by pinch i.e., slowly 18g of KMnO4 is added, and the mixture is maintained at 60 °C for roughly 14 hours under the constant stirring. Moreover, 400ml ice cold D.W. was slowly added to the solution and H2O2, is also added to the solution to remove excess amount of KMnO4. However, during this the solution was held in an ice-cold bath until the mixture becomes yellow. Next, the mixture is filtered and centrifuged at 5000 rpm to remove any undesired materials. After washing with 200 ml of 30% HCl, 200 ml of D.W. and one cycle of ethanol, finally one wash with petroleum ether, the material is transferred to a petri plate and left at 60oC temperature for drying. The dried product was then weighed to determine the yield[1].
2. Synthesis of Reduced graphene oxide(rGO)
In this procedure, 100 mg of graphene oxide was placed in a round-bottom flask with an equivalent quantity of water to produce a yellow–brown dispersion. The solution was thoroughly sonicated with a bath sonicator until it was clean and no particle matter was visible, then solution was heated in an oil bath at 120 ̊ C with addition of1 mL of hydrazine hydrate under continuous stirring. The solution was kept for 24 hours, in addition to that, the entire setup was maintained cold by a water-cooled condenser. The rGO slowly turned into a black precipitate.  After that, it was rinsed in water and ethanol and then dried to form a powder. It has been discovered that washing with deionized water plays an important role in decreasing contamination from various constituents throughout the reduction process[2].
Characterization study
XRD of GO and rGO
	The XRD pattern of GO and rGO is observed shown in Figure S1 where (hkl) values are (001), (002) and (001), (002) and (100) respectively. The XRD pattern confirms the successful synthesis of GO and rGO.
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Fig. S1: XRD of GO and rGO
Raman spectroscopy
The Raman spectra of GO and rGO revealed that the intensity ratio for GO and rGO ID/IG is 0.8106 and 1.077, respectively (shown in Figure S2). Where ratio is greater than 1 of rGO than nanocomposite represents the high purity.
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                                      Fig. S2: Raman of GO and rGO
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