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Abstract: Graphene oxide has numerous 

applications in several scientific fields 

including electrical, environmental, energy 

and other sectors. Given their significance, the 

present study was conducted to produce 

nanographene oxide from locally produced 

graphite dust. The production yielded 87% 

nanographene oxide through Hummer’s 

method. The synthesized product showed 

stretching vibrations due to  C-O and also 

displayed highly porous surfaces as distinct 

from those observed in the FTIR spectrum and 

SEM micrograph of the precursor respectively. 

The study adds to existing literature that 

nanographene oxide can be synthesized from 

graphite dust by Hummer’s method.  
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1.0 Introduction 

Nanomaterials are known for their outstanding 

properties such as surface area, pore diameter, 

pore volume, optical properties, electrical 

properties, mechanical and other properties 

(Eddy et al., 2023a-b). The listed and other 

properties of nanoparticles have guaranteed 

their applications in several scientific areas 

including electronics, environment, 

agriculture, health, pharmaceutical, etc (Ogoko 

et al., 2023; Eddy et al., 2022a-b; Odoemelam 

et al., 2023). Among the most widely known 

non-metal oxide nanoparticles are graphene 

oxide nanoparticles, which a carbon-based 

nanoparticles (Alzubaidy  et al., 2023; Din et 

al., 2023; Oukhrib et al., 2023). Graphene 

oxide is an oxidized carbon-based nanoparticle 

and is typically made up of a single-atom-thick 

layer of graphene sheets with carboxylic acid, 

epoxide and hydroxyl group in the plane   

(Uzhviyuk et al., 2023). Several advantages 

associated with the applications of graphene 

oxide have been reported including 

applications in electronics, environmental and 

biomedical sectors (Singh et al., 2023). The 

success associated with the broad application 

of graphene oxide is linked to its properties 

such as planar shape, high aspect ratio, good 

optical properties, electrical conductivity, 

mechanical and thermal stability (Afraid, 2023; 

Baragaño et al., 2020; Rhazouani  et al., 2021). 

Because of their significant applications, 

graphene oxide production is ongoing at 

different scales. However, it has been 
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established that nanoparticles have better 

performance efficiency than their classical 

materials. Therefore, better performance is 

expected from graphene oxide nanoparticles 

than the graphene oxide. Consequently, this 

study aims to synthesise graphene oxide 

nanoparticles from graphite dust and 

characterise the product using FTIR and SEM.  

2.0 Materials and Methods 

Graphite dust was supplied by Prof. Nnabuk 

Okon Eddy of the University of Nigeria, 

Nsukka. Hummer’s method was adopted for 

the synthesis of the graphene oxide 

nanoparticles as reported elsewhere (Yu et al., 

2016. The Avatar 330 FT-IR instrument was 

used for FTIR analysis while the SEM images 

were taken using a  Concise FEGSEM 6100 

Zeiss Ultra Plus (Germany) under an 

accelerating voltage of 20 kV 

3.0 Results and Discussion 

The chemistry of the Hummers' method 

associated with the synthesis of nanographene 

oxide is defined by the initial oxidation of 

graphite to graphene oxide through the 

oxidation process, which introduces molecular 

oxygen into the pure carbon graphene. The 

reaction occurs between the graphene and the 

concentrated sulfuric acid with the potassium 

permanganate and sodium nitrate acting as 

catalysts. According to Ji et al. (2009), the 

oxidation process involves intermediate 

formation of inert HSO4 and further conversion 

to 𝐶𝑥
+ − [𝐻𝑆𝑂4]

−, which is oxidized into 

nanographene oxide (Ji et al., 2009).  The 

process yielded 87 %  of nano graphite oxide.  

The final product contained  47.02 % carbon, 

27.97 % oxygen, 22.99% water, and 1.98 % ash 

with a carbon-to-oxygen ratio of 1.68. All of 

these results are comparable to those reported 

by others (Bolibok  et al., 2021; Muthu  et al., 

2022; Tas and Cakmak, 2020; Wei  et al., 2019) 

The FTIR spectrum of graphite (Fig. 1) reveals 

a  broad peak, which appeared at 3446 cm-1 in 

the high-frequency area and is attributed to the 

stretching mode of O-H bond and it indicates 

the presence of hydroxyl groups in the 

synthesized nanographene oxide (Karteri et al., 

2014).  

 
Fig. 1:  FTIR  spectrum of graphite 

 

 

Another broadband was found at 1652 cm-1 and 

is assigned to C-O stretch (Si and Samuski, 
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2008). It is interesting to note that whereas the 

FTIR of normal graphene oxide has several 

peaks (Fig. 3) assigned to OH bond (3240 cm-

1), carboxyl group (1720 cm-1) (Krasteva et al., 

2021), stretching and bonding vibration of OH 

(1600 cm-1) and C-O vibration at 1060 cm-1. 

(Bali et al., 2021). The FTIR of the synthesised 

nano-graphene oxide shows only two 

prominent peaks. According to Si and 

Samulski (2008), such spectra indicate the 

presence of oxygenated functional groups in 

the nanographene oxide.  Similar findings have 

been reported by Bera et al. (2018),  Muthu et 

al. (2022) and Nebl'sin et al. (2020).  

 

 
Fig. 2: FTIR spectrum of nanographene oxide 

 

 

 

Fig. 4.3: FTIR spectra of graphene oxide 

(Source: Ji, F., Li, Y., Feng, J., Su, D., Wen, Y., Feng, Y. and Hou, F. (2009). Electrochemical 

performance of graphene nanosheets and ceramic composites as anode for lithium batteries. 

Journal of Materials Chemistry 19: 9063–9067) 

The surface morphology of graphite and GO 

were studied using a scanning electron 

microscope as shown in Fig. 4.  
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Fig. 4: SEM diagram of  nanographene 

oxide 

The micrograph reveals the stacked layer 

structure of graphite. The figure further shows 

evidence that the GO consists of randomly 

aggregated crumpled nanosheets closely 

associated with each other by strong interaction 

and the morphology is distinctly different from 

that of graphite (Fig. 5). The crumpling was 

due to exfoliation and restacking of GO sheet.  

 

 
Fig. 5: Scanning electron micrograph of 

graphite dust 
 

4.0 Conclusion 

The present study adds to the literature claims 

that nanographene dust can be produced from 

graphite dust using Hummer’s method. The 

yield of the product was 87% and the product 

shows distinguished features from the 

precursor (i.e. graphite duest) considering their 

FTIR spectra and scanning electron 

micrographs. The FTIR spectra did not show 

crowded functional groups and compared 

favourably with the typical spectrum observed 

for nanographene oxide.  
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