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ABSTRACT: Studies show a graphene oxide nano-composite supported by needle-like 

Magnesium Oxide (MnO2) nano-crystals (GO MnO2 nano-composites) may be produced 

via a straightforward squishy heterogeneous catalyst in a water isopropyl alcoholic system. 

Morphological structure but instead chemisorption of sodium borohydride over onto 

Graphene Oxide (GO) linens, usually accompanied by polymerization of the quartz life 

forms with a double solutes system via dissolution crystallization and aligned emotional 

connection techniques, is proposed as the modified electrode of these incredibly interesting 

nanostructures examined by TEM, and Raman spectrophotometer. The molecular 

combination across GO and was discovered to be able to improve the electrocatalytic 

activity because of nanostructure materials. The whole technique enables the distribution 

of MnO2 nanoparticles over a single layer of Graphene simply and easily, and that might 

be easily expanded to the production of various types of composites built on GO sheets for 

advanced materials. 

 

KEYWORDS: GO/MnO2 nanoparticles; Hybrid nanomaterials; Supercapacitors; 

Capacitance 

 

1. INTRODUCTION 

 

Given the severe urgency of environmental issues and the inevitable degradation of the 

environment, significant research has been invested in the deployment of ecological power 

generation technologies with increased power efficiency in past decades [1]. Supercapacitors 

(SC) had also sparked a huge amount of attention as a connection between acoustic fuel cell 



International Journal of Aquatic Science  

ISSN: 2008-8019 

Vol 12, Issue 02, 2021 

 

 

2047 
 

technology and electricity generation due to their significantly higher force strengths than 

battery storage and ordinary power a double capacitance [2]. 

Carbon nan0-tube (CNT) research has attracted a lot of attention due to its wide variety of 

applications in sectors such as reactors, monitoring devices, and ultra-capacitors. Prominent 

characteristics seem to be a popular topic as a result of its lamination mounting of organic, 

particularly carbon molecules in a honeycomb, which may be characterized as an expelled 

carbon nano-tube CNT. Nano-tubes sitting atop the functional group and extremities 

determine the distinctive maximum of graphene oxide (GO), which are among the deepest 

architectural characterizations. Different complex compounds, such as absorbent, carbon 

nanotubes, and nanostructures, have recently been extensively investigated as pseudo-

capacitors [3]. 

 

2. RELATED WORKS 

 

Unfortunately, much further as we have been aware, there seems to be a little study on the 

use of GO in SC. MnO2 are some of the most persistent oxygen-containing molecules, with 

remarkable physicochemical properties [4], which determines the thickness. The great 

unpredictability and electromagnetic characteristics of these constituents have led to a wide 

range of applications, including catalytic processes, nanostructures, and energy storage. 

Because of its superior temperature resistance, ecologically acceptable nature, and economic 

feasibility, MnO2 substrates have emerged as a good alternative current collector for 

substituting RuO2 in energy storage [5]. 

 

 
 

Figure 1: (a) X-Ray Diffraction Analysis (b) Raman Spectroscopy analysis of Graphene 

Oxide and CMG3 

 

We describe a method for utilizing GO mixed MnO2 composite materials as Super Capacitor 

(SC) electrodes in this paper. To either the authors’ knowledge, there is very little research on 

the production of GO mixed MnO2 nano-material composites. The electrochemical 

characteristics including nano-composites with various mass fractions, as well as their 

responsibility for the majority and substantial amount of MnO2 for contrast, were studied. 

Furthermore, a potential mechanism for the production of these nanostructured materials and 
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their composites was discovered. Another very crucially, our findings show that using the 

twofold safety-critical software aids in the stabilization of syringe MnO2 nano-crystals onto 

Graphene sheets (GOS), and as such the development of these crystalline, in turn, aids even 

further in the disintegration of GOS [6]. 

3. RESULTS AND DISCUSSION 

 

Figure 1 displays the XRD and Raman spectra Graphene oxide sheet and CMG3. Nano-

materials with various sampling proportions have comparable emission spectra. According to 

research insertion of oxygen-containing O2 containing reactive compounds on the graphite 

sheets, the most intense peaking of GO at approximately 2 11.2° correlates to optical 

reflection, because the intermediate gap (0.87 nm) was considerably greater than that of pure 

graphite. 34 And although CMG3 amorphous nature is comparable to those of a nano-

tetragonal phase of Magnesium Dioxide (MnO2), where even the (001) reflecting amplitude 

of stacked GO has virtually vanished. These findings are consistent with earlier research 

showing that when normal GO layers are reapplying sunscreen, the peaks were observed to 

diminish or maybe even vanish. Furthermore, Raman Spectra Analysis (RSA) in the region of 

1200 to 1800 cm 1 infrequently differ considerably across GO and CMG3, suggesting that 

GO never was decreased that under procedure has been completed and maintained as a 

portion of CMG3 (Figure 1b). As a result, we can safely conclude that in the produced nano-

materials, GO with its entire damaged Graphene sheet and MnO2 in a tetragonal form 

coexist. Microscopic examination can confirm the shell structure among those nano-

composites. Figure 2 shows that GO plates are in stacked structures, without any kind of 

apparent differences in the microstructure of MnO2 in Figure 2b, indicating that the 

crystallization on and off of the GO substrates develop in a manner comparable. 

 

 
 

Figure 2: (a, b) SEM images of Nano Graphene Oxide and nano-MnO2 
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Figure 3: Morphology of CMG3 samples: (a) 600 Sec, (b) 60Sec. 

 

Accompanying Figure 3a shows Surface morphology (SEM) of CMG3 samples after 60 to 

600 sec of the processing; the less regulated antecedents from the GOS gradually vanished as 

even more nano-needles emerged through the use of a dissolution crystallization procedure 

[7]. The microstructure of specimens with a prolonged prothrombin duration of 30 minutes 

(Figure 3b) showed no discernible differences, demonstrating that the crystal construction 

was relatively rapid after a reaction period of 10 minutes. 

Figure 4a indicates that there are two performance levels of GO located about one thousand 

three hundred sixty (1360) and one thousand six hundred (1600) cm1, which corresponds to 

the respiration pattern of A1g hinge point electromagnetic waves, as well as the first 

diffraction of E2g, charged particles, accordingly. The varied microscopic regions used for 

Raman measurement might explain the brightness variance [8]. Furthermore, minor changes 

in Ultra Violet rays vis and Raman spectra analysis after 10 minutes give additional support 

for something like the reaction's completion, bolstering the SEM micrograph findings. Such 

occurrence appears to be different from our earlier findings, in which nano-MnO2 with claw 

forms developed in just approximately 5 minutes in the lack of GO. As a result, GO is 

thought to be an internal strength for MnO2 nanostructures. 

Previous research has demonstrated that the baseline planes of GOS are primarily adorned 

with epoxy and hydroxyl groups, with carbonyl and side chains near the margins. The 

following polymer chains operate as an attachment site and enabling nano-materials to be 

developed in situ on the surfaces and boundaries of GOS [9]. The Magnesium atoms of the 

MnO6 octahedron would create links between organic compounds with the Oxide ions 

through an interfacial hydrogen bond or a coordinating bond that serves as the anchoring sites 

in which these structures develop. 

Our prior work gives a decent understanding of these phenomena in the instance of the 

production of needle-like MnO2. Our prior work gives a decent understanding of these 

phenomena in the instance of the production of needle-like MnO2. 40 In the structure of the 

ready goods, the ratio of DI-water and Isopropyl Alcohol (IPA) and how they are added as an 

essential effect. The far more aggressive surfaces of MnO2 crystals, 37 have been recorded, 

and because of the orientation (001) of, the steric impediment, the electromagnetic effect, and 

H2O atoms may more readily direct with MnO6 groups. Consequently, in preference 

orientation (001), the H2O molecule connects with O-atoms f MnO6 particles. 
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Figure 4. (a) Raman spectroscopy Analysis of CMG3 specimens; (b) Diagram of C/(DG) 

peak area 

 

Endothermic, only O atoms in the orientation (001) might connect with H2O molecules, 

while those in alternative orientations would coordinate with IPA. The combination of H2O 

and isopropyl alcohol (IPA) and MnO6 O molecules have a divergent impact on crystal 

developing species' packaging. The covalent bonds hydrogen atoms established amongst 

concerted species of H2O enable the organisms to form highly ordered aggregates; whereas 

the lack of such intermolecular forces contacts of concerted specimens of IPA results in 

crystal stacking being unstructured. As a consequence, the existing network only had one 

preferred path of crystal development, which resulted in MnO2 with functionalized because 

less water is used. 

The way KMnO4 is added significantly influences the creation and mounting of protons in 

the crystalline development process. A quick injection of the KMnO4 solution leads to the 

creation in a short period of a significant wide range of construction species. Decomposition 

and directed connection crystallization are two parallel crystal application layer protocols and 

in cinematic the center of the main nano-roll grows more rapidly than some of the other 

regions, which ultimately leads to the production of needle-like outputs. 

Additionally, the disintegration of GOS and the formation of nano-crystals are two sequential 

phenomena as shown by the findings of UV observations. As a result, the development of in 

situ generated crystals may also help to destroy normal stratified GO sheets and the 

production of disinfected GO. KMnO4 may also react with carbonated materials, such as 

CNTs, active carbon, etc., producing manganese oxide carbon mixtures, as described in 

earlier research. Nano-MnO2 thermally produced in the absence of GOs through a 

comparable method, on the other hand, exhibits an adhesive. Additional research is currently 

under process on the formation mechanism and the impact of various response variables. 

 

4. CONCLUSIONS 
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Researchers have shown that GO MnO2 Nano-materials-based hybrid composites may be 

produced without the need for SEM plates or detergents using a simple low-temperature 

method for solving. In our approach, the reaction system was using isopropyl alcohol (IPA) 

with a water mixture which helps to shape the crystal-like species into 1D MnO2. To 

examine the relationship between KMnO4 and GO, the tests done using Graphene 

Oxide alone and KMnO4 as antecedents were carried out how to use a comparable technique. 

Result collected from the test solution in specific stages was exposed to Scanning Electron 

Microscope analysis, Ultra Violet analysis or Raman analysis to examine the mechanisms of 

the whole activity. 
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