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Abstract: The Preparation and characterization of Nano-cellulose graphene    without oxygen by reacting the 

active groups of pure cellulose with urea, and sodium hydroxide (R2), and  Preparation of Nano cellulose 

graphene  oxide (R3) NGO Using the modified Hummer method, by adding concentrated sulfuric acid H2SO4 

with sodium nitrate, potassium permanganate and hydrogen peroxide H2O2 at a concentration of 30% , and 

Preparation of  reduced Nano cellulose graphene  (R4) by dispersing Nano- graphene  oxide (R3), with 

concentrated hydrochloric acid (HCl) with an ultrasonic device, and adding hydrazine  hydrate 80% (H2O. NH2 

NH2), at a temperature of 100°C,   

Keywords: Cellulose, Nano cellulose graphene oxide, reduced Nano cellulose graphene  , antibacterial. 

1. Introduction  

Nano carbons : Carbon is the chemical element symbolized by the symbol (C), the atomic number of which 

is six, it is found in the periodic table as a member of the fourteenth group, Where the shapes of carbon 

nanotubes were discovered with a very fixed nanometre size and hybridization is, sp2 [1], Carbon Nano is found 

in nature in two forms, diamond and graphite [2] , and materials related to carbon nanotubes such as graphene 

[3], fullerene [4], and nanotube [5], Nanotechnology in the future, where an important role in providing 

integration with Nano materials, (Nano carbon, Nano cellulose, etc. [6], Particles of carbon nanotubes include 

fullerenes (Cn, C60, C70, C84), sheet particles such as graphene (graphene oxide), as well as point particles such 

as activated carbon, carbon black, nanotubes single-walled, double-walled, few-walled or multi-walled, and 

diamond Nano and Nano Diamond [7-17], Nano Carbon Oxide, Nano carbon dioxide (CO) In some early studies 

on peeling, carbon was involved in oxidation and reduction by the German scientist (Schaghautt) in 1840 [18], 

and the Oxford chemist (Benjamin Brodie) was the first to prepare  carbon dioxide (CO), Carbon by treating 

carbon with a mixture of nitric acid, potassium chlorate and sulfuric acid [19], The most common synthesis 

process for carbon dioxide is a modified Hummer that includes the use of sulfuric acid and potassium 

permanganate [20], The chemical composition of carbon oxides obtained from different methods of preparation, 

that their surface and the distances between their layers are similar to graphite, depending on the method of 

preparation, and that the distance between layers expands from (Ao3.4)( Ao13.2) CO is controversial and subject 

to intense competition, and the complexity of the structure and amorphous character of the material prevent 

accurate determination of the structure [21]. 
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2. Research objective 

3. Research methodology 

3.1 Experimental: Materials and Chemicals. 

Cellulose, Potassium permanganate, Sodium nitrate, Sulphuric acid, Hydrochloric acid, Potassium 
permanganate, Hydrogen peroxide, Hydrazine hydrate, Water,  were obtain from  Himedia & Scharlau 
&Poison   as analytical grad. 

3.2 Synthesis: 

Synthesis of Nano cellulosic graphene  without oxygen(R2). 

Burning an appropriate amount of pure cellulose at a temperature of (100 ° C) with stirring until the color 

change is stable, then weights equal to the weight of cellulose from urea and sodium hydroxide were added to 

the ceramic jar and buried the jar with ground charcoal. (19-600) degrees Celsius / min for an hour, cool the 

product and wash it with distilled water (5 times x 15 ml) after ultrasonic atomization at a frequency of (50 Hz), 

and until the acidity function is stable at pH = 7 for the resulting black substance [22]. 

 

 
Equation 1. Synthetic of (R2). 

3.3 Nano cellulosic graphene  oxide synthesis by modified Hummer  method(R3).  

Put in a suitable flask 46 ml of concentrated sulfuric acid in an ice bath until the temperature homogeneity, 

then gradually add 1.5 g of sodium nitrate to it with stirring at 0 °C, add 1 g of the prepared graphene to the 

mixture gradually for 10 minutes, add 6 g to the mixture Gradually remove potassium permanganate over 15 

minutes with caution and maintain the temperature below 20 °C, Leave the mixture in the ice bath for 5 minutes, 

raise the mixture from the ice bath and leave to stir magnetically for two hours, then add 46 ml of distilled water 

very slowly during 20 minutes, then raise the temperature to 98 °C for 20 minutes, then add 140 ml of Warm 

distilled water (50 °C) and left to stir for 10 minutes at room temperature, then 15 ml of hydrogen peroxide 

H2O2 at a concentration (30%), and left to stir for 30 minutes, then add 300 ml of distilled water and leave the 

mixture for 24 hours. Collect by centrifugation at 6000 revolutions/min (rpm), olive color, wash the precipitated 

product with 10% hydrochloric acid solution once, then with deionized water DIW five times (45 x 5 ml) until 

the pH is reached at pH = 7 and dry At a temperature of 60-70°C until the weight is stable [23]. 

3.4 Reduced Nano cellulosic graphene  synthesis(R4). 

Put in a suitable circular flask 0.1 g of the prepared graphene  dioxide and add to it 1 ml of concentrated 

hydrochloric acid with a concentration of 37% with stirring until the solution becomes homogeneous (it became 

clear without plankton), 1 ml of aqueous hydrazine 80% was added to it, the mixture was raised at a temperature 

100 °C for 2 h, the black precipitate was collected by centrifugation at 6000 revolutions per minute (rpm), 

washed with deionized water (DIW) (4 times x 20 ml) to remove unreacted hydrazine, and the product was dried 

in an oven at 70 °C  [24]. 
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Equation 2. Synthetic of (R4). 

 

TABLE I: prepared compounds (R2-R4). 

Comp No. Structure and Name 

  

R2    

 

 

GtC( without solvent) 

 

R3 

 

 

 

GONC 

 

R4 

   

      

      

  

 

 

 

 

 

 

 

  

 

Scheme (1): Synthesis steps of prepared compounds (R2,R3,R4). 
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3.5. Measurement: 

Melting point were determined using electro thermal melting point apparatus were(uncorrected) the FT-IR 

spectra were recorded in the University of Tikrit\ Department of  chemistry, College of Education for Pure 

Science, Tikrit \Iraq, (FT-IR BURKER) in the range( 400–4000/ cm -1),the Morphology  determined  using a 

Scanning Electron Microscopy,( FESEM- Belsorp\ TE SCAN  Mini II / Czech Republic , Kashan University of  

Iran), X-Ray Powder Diffraction (XRD - Shimadzu 6000, Kashan University of  Iran ), Atomic Force 

Microscop(AFM (AFM Icon. Bruke Q600 US, Kashan University of  Iran) , Thermal Gravimetric Analysis, 

(TGA, DTG, DSC ,  NETZCH SAT409PG\PC) , Biological activity(University of Tikrit\ Department of Biology, 

College of Science, Tikrit \Iraq.   

4.  Results and Discussion 

Fig (1) ,The Compound( R2), Show that  is  spectra gave bands at (1558-1635) cm-1, due to the stretching of 

the double bond (C=C), and the emergence of distinct broad bands at the range (3419-3465) cm-1, , due to the 

stretching of the hydroxyl group and the appearance of a band at (2941) cm-1, due to the stretching of the 

aliphatic C-H bond.  

Fig (2), for The Compound( R2), The   X-ray spectrum (XRD), The value of the angle is(2 Ɵ)=24.271°, with 

a distance between layers (d = 3.66713), which is higher than graphite 27.92 nm, which indicates the presence of 

hydroxyl groups, and the increase in the distance between the layers indicates the occurrence of oxidation 

through the Debye-Shearer equation, then the granular size is calculated, which is equal to 84.62, the number of 

layers n equals 23.075, and it is clear from the spectrum that the sample retained good crystallinity in the 

composition of cellulose [25]. 

Fig (3), for The Compound( R2)The morphological images (FESEM) of, showed predominant micro-

dimensions and this is consistent with its high granular size  and indicates that the burning leads to the formation 

of graphite well under the conditions of the basic working method where the base works to deliver temperatures 

homogeneously and efficiently high chains of cellulose, thus ridding them of the oxygen atoms present in them 

by forming carboxyl groups and then releasing carbon dioxide[26]. From the images it is clear that the formed 

clusters with few interlayer distances, and the fact that the value of d is relatively high, this indicates the 

presence of cavities between the formed graphite clusters b with a homogeneous surface and clear edges of 

convergence c with the formation of Nano fibers d. 

 Fig (4), for The morphological (AFM) images by atomic force microscopy for the compound (R2) showed 

support for what appeared in the SEM images (a homogeneous spread a on the surface and edges b with the 

appearance of cavities and defects on them c with a similar phenomenon in The shape of the formed peaks d. 

Fig (5)The thermal analysis as shown) for compound (R2) showed three stages of decomposition in TG and 

DSC, the first was at 102.23 degrees Celsius with a loss value of 63.10% TG and usually returns to thermal 

decomposition accompanied by the release of water molecules, and the second stage is at 600 degrees Celsius 

refers to the breaking of single and covalent bonds, The third stage represents the final dissolution of the layers 

after their formation, which is at 800 degrees Celsius [27]. 
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                              Fig. 1.FT-IR. for (R2).                                                                         Fig.2. XRD for (R2). 
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d c 

Fig.3.  FESEM   for( R2). 
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d c 
Fig. 4.  AFM  for( R2). 

 

 

 

 

 

 

 

Fig.5. TG, DSC for( R2). 

Fig (6),The infrared (IR-FT) spectrum of the compound (R3), showed distinct bands belonging to the 
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overlapping hydroxyl alcohol and carboxylic groups (OH), at (3415) cm-1, and two bands appeared at the range 

(1201, 1060). cm-1, belonging to the (C-O-C) group of the epoxy group, (165), and the appearance of the (ν C = 

O) carboxylic band at the range (1635-1706 cm-1), The appearance of the bending and stretching bands at (2916) 

cm-1 belongs to the group (C-H), aliphatic, and the results were close as in the literature. 

Fig (7), for The Compound( R3), XRD The X-ray spectrum of compound (R3) indicated an angle value 

indicated the angle value of(2Ɵ)= 32.371°,  with a distance between layers (d)= 2.76340  , and with a grain size 

(D) equal to 17.73, and the number of layers (n) is 6.733 , These values are similar, as in the literature[28]. 

Fig (8), for The Compound( R3), Through scanning electron microscopy (FESEM), a clear change in the 

shapes of the plates a was observed compared to the parent sample R2 due to the efficiency of the oxidation and 

the appearance of the sample as having the lowest distance value between the layers according to the XRD 

calculations, this indicates that the sample is not homogeneous in surfaces, and the cavities appeared clearly 

between Sheets with a characteristic pattern no and graphene oxide in cracks on the b surface with semi-regular 

clusters spread cm and a structural pattern of different crystal shapes on the d surface. 

Fig (9), for The Compound( R3), AFM  images by atomic force microscopy The process of quasi-

homogeneous diffusion of the assemblies which may be attributed to the survival of the bud carbonous 

outgrowths formed in the complex (R2) (a), which have sharp peaks b with better clarity compared to the SEM 

of plates c and their gaps d,. 

Fig (10), for The Compound( R3), The first five stages appear at (78.62) due to the beginning of the 

decomposition of the hydroxyl, carbonyl and epoxy groups and the loss of CO2. The second (274.59), the third 

(655.44), and the fourth at (228-327) are attributed to the breaking of the bonds of the carbon buds formed in 

their various forms, and then the stage was The fifth at 600 degrees Celsius is to break the carbon bonds (C-C)) 

and (C=C). 

 

 

 

 

 

 

Fig.6. FT-IR. for (R3). 

 

 

 

 

 

Fig.7 XRD. for (R3). 
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Fig.8. FESEM  for (R3). 
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Fig.9.AFM for (R3) 
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Fig(10), for the Compound( R4) ,  FT-IR, The disappearance of the epoxy group due to the reduction process, 

however, the hydroxyl group peaks are still noticeable, although it is less intense compared to those of graphene 

oxide, The hydroxyl alcohols ( ν OH), and the appearance of bands at the range (3307, 3062, 3097 cm -1) refer 

to the hydroxyl carboxylic groups, while the absorption peak at (1647) cm -1, indicates the hardening of the 

carbonyl carboxylate (ν C = O), and the absorption peak at (1577, 1596) cm -1, indicates the presence of the 

stretching of the double bond( νC = C ),Indicates that graphene sheets were formed during the reduction process 

of graphene oxide. 

Fig(11), for the Compound( R4) XRD , The X-ray spectrum of compound (R4) indicated an angle value 

indicated the angle value of(2 Ɵ)= 29.3733  °,  with a distance between layers (d)= 3.04078 Ǻ   , and with a 

grain size (D) equal to  =   21.67190n  , and the number of layers (n) is 7.1270, These values are similar, as in 

the literature [ 29]. 

Fig(12), for the Compound( R4),FESEM,  images of the compound (R4), by scanning electron microscope, 

The morphology of the sheets of reduced graphite oxide nanoparticles (R4) did not change much from that of 

graphene oxide sheets, but it is more pure due to the removal of water molecules trapped between the layers and 

oxidized assemblies on the plate and at varying distances. Nanoparticles with twisted edges indicative of a 

previous influx of moisture during removal. 

Fig(13), for the Compound( R4),AFM: images by atomic force microscopy, The images give less widespread 

protrusions on plate a with a clear ripple b,c and clear cavities between plates d.  

Fig(14), for the Compound( R4), The thermal analysis: Thermal decomposition was in one stage, which is 

(47.87.%) TG, indicating an increase in the stability of the sample, as the decomposition took place at (269.74) 

degrees Celsius, followed by thermal stability up to 800 degrees Celsius, and this indicates that the shapes are 

very close in their thermal energy, which is represented by the remaining structures on the surface and the edges 

of the lamina reduced. 

  

 

 

 

Fig. 10. FT-IR. for(R4). 

 

 

 

 

 

 

Fig. 11.XRD. for(R4). 
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a b 

Fig. 12. FESEM. for(R4) 

 

 

 

 

 

 

Fig. 13.AFM for(R4). 

 

 

 

 

 

Fig14. TG, DSC. for(R4) 

5. Biological activity 

The results of the antibacterial screening. The some compound at a concentration of (50,100,150) mg/ml 

against all bacterial have been found, The inhibition zones were measured in mmandm , The compounds 

prepared in vitro effective inhibition towards our high Two types of bacteria namely: 

Staphylococcusaureus,E.coli, The compound (R4) showed high inhibitory values against both types of bacteria 

due to the fact that the compound (R4) which is reduced carbon dioxide contains an effective group, the 

hydroxyl group, which plays an important role towards bacteria.  
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TABLE II The inhibitory activity of the prepared compounds in the growth of a number of positive and negative bacteria 

(the diameter of the inhibitory circle measured in mm.) 

Comp. 
No. 

Conc. Staphylococcus aureus E. coli 

R3 50 

100 

150 

- 

- 

- 

- 

- 

- 

R3 50 

100 

150 

+++ 

+++ 

+++ 

++++ 

+++++ 

+++++ 

 

 

 

 

 

Fig. 15. Inhibitory activity of compound R4 against Staphylococcus Aureus. 

 

 

 

 

Fig. 16. Inhibitory activity of compound R4 against,E.Coli. 
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