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ABSTRACT: This research includes the preparation of aromatic derivatives of nanosheets by the electrochemical method ArCBG (I , II) 

by a specially designed electrolytic cell (SDEC) in two steps: The first step: prepare diazonium s nusb ebtstl bnlabnibu ab stlas (4-

Aminobenzoic  itab,4bab)-dstlns al nnl labsainla step: Preparation of highly aromatic nanosheets   ebtsaab debl ln-i b nl 

n sbatssnniaabtl 800 ml of distilled water and then sn iaabtlb lbtnub snltib  u b.  The compounds were diagnosed using FT-IR, XRD, 

FE MFSb labdESb.  
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1. INTRODUCTION: 

Nanomaterials include wide groups of materials, which have been classified according to their chemical nature, where they can be 

formed in the form of a compound as in nano zinc oxide or be in the form of a single element as in nano gold, such as copper and 

zinc oxide on graphene oxide [1, 2]. Nanomaterials have been classified into natural and industrial materials (smoke from fuel 

combustion and volcanic ash) [3]. There is another classification of nanomaterials, which depends on the dimensions of nanopar-

ticles, which are subject to the nanoscale and therefore can be classified into four main sections, namely, materials Zero-dimen-

sional nanomaterials, one-dimensional nanomaterials, two-dimensional nanomaterials, and three-dimensional nanomaterials [4, 

5]. The nanomaterials were divided into two main parts. The first section starts from the top to the bottom, where the original 

(large) material is broken until the nano size is reached [6]. There are several methods used to achieve this, the most famous of 

which are (fragmentation, grinding, cutting, and optical engraving), where these techniques were used to obtain microscopic elec-

tronic compounds such as computer chips [7, 8], and the second section starts from the bottom up, unlike the first method [9]. 

The nanomaterial is built starting from atoms and molecules arranged until it reaches the desired secondary shape and size [10]. 

This method is included in the mold within the chemical methods [11]. It is characterized by the small size of the resulting materials 

and the lack of losses, and in addition to obtaining bonds, Strong nanomaterial is produced. Let's look at the first section (from top 

to bottom) [12]. We will find that some techniques that appeared more than 20 years ago could prepare beads of material with 

very small dimensions, among these techniques (quick cooling techniques or Solution-gel techniques) [13, 14]. Graphite is one of 

the many forms of carbon, as each carbon atom is triple bonded with three other carbon atoms located within the same space 

plane, until we finally get hexagonal fused rings, like the geometric shape in aromatic hydrocarbons [15], Since graphite is multi-

layered and has a plane structure and its atoms are covalently attached to three valence electrons, while the fourth electron 

remains free, and this explains the high conductivity of graphite, as they are linked to each other by means of (Vander Walls Forces) 

and this makes it easy the separation between its layers, as graphite has received great attention by nanotechnology scientists, 

due to its two important properties: (Strength and electrical conductivity [16 ,17], and graphene oxide is produced graphite oxide 

by treating the graphite with a solution of sulfuric acid, sodium nitrate and potassium permanganate according to the modified 

Hammer method [18], then the graphene oxide is reduced using strong reducing agents to obtain reduced graphene oxide [19]. It 

is one of the available materials and has multiple uses, including in the chemical industries, such as the production of phosphorous 

and calcium [21, 22]. 
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2. EXPERIMENTAL 

2.1. Chemicals used: All chemicals used in this work were purchased from BDH, Aldrich and Fluka companies and were used with-

out further purification. 

2.2. Devices used: The melting points were measured using Electrothermal Melting Apparatus 9300. The FT-IR spectra were cap-

tured using a Shimadzu FT-IR 8400S spectrophotometer with a (400-4000) cm-1 by KBr disc. Scanning Electron Microscopy (SEM) 

A scanning electron microscope was used to obtain information about the surface and the dimensions in which the particles are 

compacted with the dimensions of the particles themselves. X-ray diffraction machine using a device (Shimadzu-XRD-6000) with a 

nickel-copper filter for X-ray radiation (CuKa, A=1.5406A), the target is the X-ray-producing copper material at 30 kv and current 

mA 30, The survey was conducted over a range of 2Ɵ (80,000-2,000), continuously and at a rate of speed (2°/min), 0.3mm diameter 

entry aperture, Kashan University, Iran. Atomic Force Microscopy (AFM) the device was used (AFM icon. Bruke Q600 (US) at Kashan 

University - Iran. 

2.3. Prepare aromatic derivatives of nanosheets by the electrochemical method ArCBG (I, II) by a specially designed electrolytic 

cell [23, 23]: 

First step: prepare diazonium salts 

The preparation was prepared by dissolving 6.4 g of one of the amines (4-Aminobenzoic acid, 4-Aminophenazone) in a beaker 

containing acid solution (160:160 water: concentrated hydrochloric acid 37%) while maintaining the temperature of the solution 

Within (0-5) 0 C with continuous stirring, and in another beaker, dissolve 2.24 g of sodium nitrite in the least possible amount of 

distilled water and add to the first solution while keeping the temperature within the range (0-5) 0 C using an ice bath with stirring 

Continuous for 30 minutes in dark weather (6), not diagnosed but used directly in step 2. 

Second step: Preparation of highly aromatic nanosheets 

3.2 g of the prepared CBG nano-carbon was dissolved in 800 ml of distilled water and then placed in an ultrasonic bath until the 

solution became clear. The solution was added to the electrolytic cell (SDEC: consisting of two voltage-connected platinum elec-

trodes). 1.6 V with continuous stirring, then the solution of the first step was added to it with cooling in an ice bath, and the cell 

remained on continuous stirring for 24 hours continuously. The solution was washed with ionic water several times and filtered 

with nano vacuum (7), As in Figure 2-3, and left to dry until the weight was stable. 

 

3. RESULTS AND DISCUSSION: 

Nano-derivatives and compounds were prepared, the first source of which is the charred parts of the straw, where the nano-

reduced graphene oxide and graphite are partial, through the steps shown in the following diagrams: 

 
Scheme (1): Preparation of compounds (I, II) 

 

Compound (I) was prepared from the reaction of the diazonium salt of 4-aminobenzoic acid (4-Aminobenzoic acid) with WSGt 

carbon nanosheets, then the electrical reaction was completed using the electrolytic cell. 

The reaction begins with the formation of the diazonium salt in the first step, then a molecule (N≡N) is released and the formation 

of the carbonium ion in the second step, which in turn binds with the nano-carbon to form the nanocomposite (I, II) [25], and 

according to the mechanical the following is suggested: 

http://www.ijmra.in/
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Scheme (2): Preparation mechanism of compounds (I, II) 

 

3.1. Characterization of (I): 

Where when studying the infrared (IR) spectrum of the prepared compound [I], it was found that a beam appeared at a frequency 

(3390) cm-1 belonging to the (OH) group, and a beam appeared at a frequency (3070) cm- 1 belongs to the aromatic (CH) group, 

and two bands appear at frequency (2947, 2879) cm-1 belonging to the aliphatic (CH) group, and an absorption band appears at 

frequency (1718) cm-1 belonging to the carbonyl group ( C=O) carboxylic, and the appearance of two absorption bands at the 

frequency (1598, 1487) cm-1 due to the stretching of the aromatic (C=C) bond, and the appearance of an absorption band at the 

frequency (1340) cm-1 due to the group (C=O) C-O), and as shown in figure (1), these packages for diagnosing the two samples 

were close to what is found in the literature [26, 27]. 

While the X-ray spectrum of the compound [I] showed an angle value of 2θ at 27.5270 with interlayer distances d=3.24040 with a 

grain size of D=52.05 and several layers n=16.06283, It was noted that these values are close to the literature [28, 29], it is noted 

in figure (2). 

From the morphological FESEM images of the sample I shown in figure (3), crusting was observed in sample a with more transpar-

ent thickenings in sample b, both within the nanoscale and on the edges and surface of the plate, higher transparency for plates c 

and the appearance of less elasticity for plates d, and this indicates a better preparation efficiency in the cell and this is due to the 

quality of the peeling and the need for a higher voltage difference to reach better peeling and greater flexibility of the plates [30, 

31]. 

The topography of the surface was studied using AFM for the compound I. The images showed the presence of peaks scattered on 

the plates at different heights while it was less sharp and wavier with peaks height of up to 50 in b in c, which showed A horizontal 

pattern with volcanic heights of the peaks. The images also showed a greater differentiation of the plates in d [32, 33], which is 

noted in figure (4). 

3.2. Characterization of (II): 

When studying the infrared (I.R.) spectrum of the prepared compound [II], it was noticed that a beam appeared at a frequency 

(3336) cm-1 belonging to the (O.H.) group. A beam that appeared at the frequency (3035) cm-1 belonging to the aromatic (C.H.) 

group. Two bands at a frequency (2970, 2858) cm-1 belong to the aliphatic (C.H.) group, a band appears at (1693) cm-1 belongs to 

http://www.ijmra.in/
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the (C.H.) group C = O), and the appearance of two absorption bands at the frequency (1587, 1488) cm-1 due to the stretching of 

the aromatic (C = C) band, and the appearance of the absorption band at the frequency (1135) cm-1 due to the stretching of the 

(C-N) bond ). The appearance of an absorption band at a frequency of (1020) cm-1 belonging to the (N-N) group, and as shown in 

figure (5), and these bands for diagnosing the two samples were identical to each other and to what is found in the literature [34, 

35]. 

The X-ray spectrum of the compound [II] showed an angle value of 2θ at 22.9501 with interlayer distances d=3.87520, a grain size 

of D=8.21, and several layers n=2.11860. It was noted that these values are close to the literature [36, 37]. It is noted in figures (6). 

From the FESEM morphological images of the sample II shown in figure (7), it was observed that there were distinct geometric 

sheets a that was thicker, with a clearness of the slab’s capacity and the spread of decoration on it more uniformly b with the 

appearance of Geometric shapes focused on decoration and three-armed star holes, while c showed clusters on the edges with 

more obvious cracks, clusters with larger nanoscale values in d, and this indicates the ability of D.E. to provide a good surface for 

spreading and reduce plate deformation—formed where it maintains a pattern of cracks similar to what was mentioned in the 

literature (one of my books) around graphene surfaces [38, 39]. 

The topography of the surface was studied using AFM of the compound II. Images a showed a clearer spread of decoration in II, 

lower heights of peaks in II, and conical shapes of peaks appear in sample c, with appearance of a larger capacity of the plates in 

d, see figure (8). 

 

 
Figure (1): Infrared spectrum of the nanocomposite (I) 

 

 
Figure (2): X-ray spectrum of the compound (I) 
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Figure (3): FESEM images of the compound (I) 

 

 

 
Figure (4): AFM images of the compound (I) 

 

 
Figure (5): Infrared spectrum of the nanocomposite (II) 
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Figure (6): X-ray spectrum of the compound (II) 
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Figure (7): FESEM images of the compound (II) 
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Figure (8): AFM images of the composite (II) 
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4. CONCLUSIONS 

Physical and spectroscopic measurements validated the produced compounds' correctness and validity. As a result, the preparation 

procedures were effective, efficient, and low-cost. The microanalysis results of the compounds' components were exactly or almost 

equivalent to the estimated proportion. The increase in the number of layers indicates the reduction and the convergence of layers 

in a single crystal. The relationship is not always direct between the peaks of the grain size D and the number of layers n or the 

distances between them d, which is due to the difference in the compositions of additives. The relationship between the surface 

roughness and the average height is a direct relationship. A large number of crust gaps indicates the highest value of the roughness 

deviation; from this, we infer that the relationship is direct. The fact that the hydrogen bonds increase the stratification and grain 

size explains the anomaly in the grain size values of some of the prepared nanocomposites. 

 
Figure (9) of the curve of the relationship between so-and-so and so-and-so for the prepared samples (I , II ) 

 

From the curve, it was observed that the porosity of the two samples differed, as well as a direct relationship between the BET 

surface area of the samples and both the roughness deviation Ssk and the curvature Sku, and this can be explained as follows 

The relationship between the structure and the surface area of BET can be explained by the increase in the releasing ability of 

diazonium salt to nitrogen gas between the plates during the process of electron capture from the cell This is due to the fact that 

the carboxylic group in the para-site of I increases the electrophilic character of the para-carbon carrying the diazo group, making 

it more capable of receiving an electronThus, it is more capable of releasing nitrogen gas between the layers, which leads to an 

increase in peeling and an increase in the surface area, , compared with the unsaturated cyclic alpha, beta system in the compound 

II, which provides a permanent electronic density in the alpha site with respect to the carbonyl group, thus the electrophilicity of 

the diazo grouping carbon decreases and the release of nitrogen gas during the reaction decreases, and thus an expected decrease 

in the surface area. 

As for the fact that Ssk < 0 (peaks dominate) and Sku < 3 (equatorial ones dominate very little), these two factors indicate that the 

ratio of flat surfaces is predominant in the stratified groups, while the peaks are predominant in cases of high exfoliation. 
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