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Abstract: 

This project aims to develop and manufacture an innovative nanomaterial with 

distinctive properties that enhance its efficiency in various applications. The goal was 

synthesis nanocomposite based on graphitize carbon nitride and its derivative, while 

studying its physical and chemical properties using advanced analysis techniques such 

as SEM, EDX, FTIR, UV-Vis. This research contributes to enhancing our 

understanding of nanomaterials and the possibilities of improving their properties 

through structural and surface modifications, which opens new horizons for their use in 

advanced technical and environmental applications. Based on current nanocomposite, 

it is recommended to conduct future studies to apply it as adsorbent in water treatment 

or other applications.  
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 صخلملا

 اھتءافك ززعت ةزیمم صئاصخ تاذ ةركتبم ةیونان ةدام عینصتو ریوطت ىلإ عورشملا اذھ فدھی

 يتیفارجلا نوبركلا دیرتین ىلع مئاق يونان بكرم عینصت وھ فدھلا ناكو .ةفلتخم تاقیبطت يف

 رھجملا لثم ةمدقتملا لیلحتلا تاینقت مادختساب ةیئایمیكلاو ةیئایزیفلا ھصئاصخ ةسارد عم ،ھتاقتشمو

 ةیونانلا داوملل انمھف زیزعت يف ثحبلا اذھ مھاسی .EDX، FTIR، UV-Vis ،حساملا ينورتكللإا

 ةدیدج اًقافآ حتفی امم ،ةیحطسلاو ةیوینبلا تلایدعتلا للاخ نم اھصئاصخ نیسحت تایناكمإو

 ىصوی ،يلاحلا يونانلا بكرملا ىلع ءًانب .ةمدقتملا ةیئیبلاو ةینقتلا تاقیبطتلا يف اھمادختسلا

 .ىرخأ تاقیبطت وأ هایملا ةجلاعم يف ةصام ةدامك ھقیبطتل ةیلبقتسم تاسارد ءارجإب
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Chapter I 



 
 

1.Introduction 

1.1. Graphitic carbon nitride (𝒈 − 𝑪𝟑𝑵𝟒) 

Graphitic carbon nitride (𝑔 − 𝐶"𝑁#), a polymeric semiconductor, has garnered a lot of 

attention lately in the hunt for reliable and stable VLD semiconductor photocatalysts. 

Metal-free 𝑔 − 𝐶"𝑁# has several advantages due to its heptazine ring structure and high 

condensation degree, including strong physicochemical stability, an attractive 

electronic structure [1]. graphitic carbon nitride (𝑔 − 𝐶"𝑁#) is  also a polymeric visible-

light-active photocatalyst with a bandgap around 2.7 eV (460 nm)[2]. Because of its 

easy, inexpensive, and eco-friendly method of preparation, as well as its promising 

stability and strong physicochemical qualities for usage in a variety of applications, 

𝑔 − 𝐶"𝑁# has grown in importance in the fields of chemistry, physics, and 

engineering[3] . In contrast to other semiconductors, 𝑔 − 𝐶"𝑁# is easily synthesized 

using a variety of techniques, has great thermal stability up to 600 °C in air, and 

favorable electrical topologies and morphologies ]4, 5[ . 𝑔 − 𝐶"𝑁# is a viable option for 

visible light photocatalytic applications using solar energy because of these special 

characteristics. Also, one-step polymerization of inexpensive feedstocks such as 

cyanamide,  urea, thiourea, melamine , and dicyandiamide yields 𝑔 − 𝐶"𝑁# in large 

quantities and with ease. However, pure 𝑔 − 𝐶"𝑁# has drawbacks such low visible light 

usage efficiency, small specific surface area, and quick recombination of 

photogenerated electron-hole pairs. 

One of the most significant renewable clean energy sources is solar fuels, and 

photocatalytic conversion of 𝐶𝑂!	into the valuable hydrocarbon fuel (𝐶𝐻#) is seen as a 

difficult but promising use of sustainable energy sources [6]. 

with enhanced physicochemical characteristics and high photocatalytic activity is 

becoming more and more necessary. Due to its distinct two-dimensional layered 

structure, the 𝑔 − 𝐶"𝑁# is well suited for hybridization with other elements. Recently, 

a number of strategies have been used to improve 𝑔 − 𝐶"𝑁#'s visible light 

photocatalytic performance[6]. 
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Figure 1. graphitic carbon nitride; 𝑔 − 𝐶"𝑁#; metal oxide; photocatalysts; sensors; 

bacterial disinfection; supercapacitors  [7]. 

1.2 Nano particles.  

Nanoparticles (NPs) are materials with at least one dimension under 100 nm, 

encompassing a broad variety of materials. They are generated through nanotechnology 

processes. Nanoparticles can be categorized into four groups based on their shapes and 

the number of dimensions outside the nanometric scale: 0D, 1D, 2D, or 3D. 0D 

materials have no dimensions outside the nanometric range, 1D materials have one 

dimension outside the nanometric range, 2D materials have two dimensions outside the 

nanometric range, and 3D materials have three dimensions outside the nanometric 

range [8].  

Using 20-nm silver (Ag), gold (Au), palladium (Pd), and platinum (Pt) nanoparticles, 

researchers have identified the importance of nanoparticles, such as their optical 

qualities, and discovered that a substance's physiochemical properties can be modified 

by volume. Size and shape impacts and unique colors have been discovered. This 

resource has been found to be beneficial in bioimaging [9]. 

Nanoparticles are made up of three layers: the core, which is the central part of the NP; 

the surface layer, which surrounds the core; and the environment surface. Essentially, 

nanoparticles are not molecular elements in and of themselves. [10] Due to the 

exceptional features of  NPs, experts from various fields are interested in these products. 

NPs can be used for a variety of purposes, including drug delivery [11], gas detection 

[12-14], chemical and biological detection [15], 𝐶𝑂!	capture [16, 17], and more [18]. 

Characterization of nanoparticles involves different methods to analyze their chemical 

and physical properties. These techniques include X-ray photoelectron spectroscopy 



2 
 

(XPS), scanning electron microscopy (SEM), transmission electron microscopy 

(TEM), X-ray diffraction (XRD), particle size analysis, ultraviolet (UV) spectroscopy, 

and infrared (IR) spectroscopy [19]. 

 

Figure 2. Overview of commonly used nanoparticle (NP) types, classified as organic, 

inorganic, or composite structures [20]. 

1.2.1. Iron oxide nanoparticles (α-𝑭𝒆𝟐𝑶𝟑 NPs) 

Iron oxide nanoparticles (α-𝐹𝑒!𝑂") have unique features that make them an important 

field in modern scientific research [21] . Its compound can be identified by its red colour 

and rhombohedral crystal shape. Hematite, one of the most stable forms of iron oxide, 

has excellent corrosion resistance, making it ideal for environmental and technical 

applications [22]. Hematite's magnetic characteristics depend on its size, shape, and 

inter-particle interactions, ranging from antiferromagnetic to weakly ferromagnetic and 

superparamagnetic. Hematite also has a hardness range of 5.5 to 6.5 on the Mohs scale 

and semi-conducting characteristics with a band gap of 2.1 eV. [22].   

Iron oxide nanoparticles are useful in imaging and medication targeting due to their 

magnetic properties. These nanoparticles have showed potential in treating diseases 

such as cancer by improving the delivery and efficacy of therapeutic agents [23]. They 

are also used in water treatment to remove pollutants including colours and heavy 

metals, with excellent efficacy in eliminating malachite green dye from aqueous 

solutions [24]. Hematite is employed industrially as a pigment, catalyst, and electrode 

material , according to its stability and non-toxicity [22]. 
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The biocompatibility and therapeutic potential of iron oxide nanoparticles have also 

been the subject of research. They can cause apoptosis in cancer cells and are used to 

treat cancer through hyperthermia. Furthermore, their use as contrast agents in magnetic 

resonance imaging (MRI) emphasizes their important role in non-invasive medical 

diagnostics . Iron oxide nanoparticles' adaptability and multipurpose nature continue to 

motivate research and development across a range of scientific and industrial 

domains[23]. 

1.2.2. Silver Nanoparticles (Ag NPs ) 

MNPs offer unique characteristics that make them more appealing to society, 

particularly Ag NPs. The primary focus of research has been on the unique physical, 

chemical, and biological characteristics of Ag NPs. The main cause of their widespread 

use is the discrepancy between the bulk structure and Ag NPs' form, composition, 

crystallinity, and structure[25]. There are numerous uses for Ag NPs in biological 

domains because of their size-dependent optical and catalytic properties. Because Ag 

NPs are impervious to human skin, They have been used as safe stabilizers in a range 

of cosmetic products in factories [26]. These molecules have received a lot of interest, 

as evidenced by the figures displaying the needs and expenses in Ag NP-related 

research. The market for Ag NPs has been steadily growing over the last 15 years, with 

an estimated yearly production of more than 500 tons of NPs to satisfy the needs of 

various industries[27]. According to reports, Ag NPs' catalytic, physical, and optical 

abilities are significantly influenced by their size, distribution, morphological shape, 

and surface features. Their unique properties allowed the silver nanoparticle to be 

applicable in many applications, as showing in Figure 3. 

 

 

Figure 3. Schematic diagram for biological synthesis of Ag NPs ]28[ . 
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1.2.3. Copper oxide nanoparticles ( CuO (NPs ) 

The synthesis process determines the CuO NPs' properties, which are crucial for their 

uses in various fields, including the most common, biomedical research. Since it 

enables customized modeling of the nanoparticles' optical, catalytic, electrical, and 

biological capabilities, their size—which may be modified during synthesis, is their 

most crucial characteristic [28]. According to these investigations[29]. According to 

these investigations[30], the particle size may impact the magnetic properties of CuO 

NPs. Still, other factors, such as the synthesis process, bulk material composition and 

ratio, and other physico-chemical characteristics, undoubtedly also govern these 

qualities. 

CuO Nanoparticle Toxicity When evaluated on mammalian cells and on different 

animal models, CuO nanoparticles exhibit various hazardous effects both in vitro and 

in vivo [31, 32]. According to a 1995 study, copper's bioavailability is the main 

determinant of its toxicity, which is comparable to what occurs with hazardous heavy 

metals [33]. The following characteristics can be changed to affect CuO NPs' toxicity: 

(a) Size: Compared to bigger nanoparticles, smaller ones are more hazardous. (b) 

Surface charge: a positive charge increases the toxicity of nanoparticles. This positive 

charge facilitates interactions between cells and nanoparticles. (c) Dissolution: The 

solution's temperature and pH significantly impact the dissolution of CuO NPs. 

Applications Metal oxide nanoparticles have garnered particular attention due to their 

extensive use as chemical sensing devices, industrial catalysts, disinfectants, 

antimicrobials, fillers, opacifiers, semiconductors, and in the development of cosmetics 

and microelectronics [29, 34-37] . 
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2. 1 Chemicals and Materials: 
2.1.1 Material    

Material of Ag: Silver nitrate (AgNO") (0.1M), Sodium acetate (2M) 

Material of CuO: Copper chloride (CuCl!)(0.1),NaOH(0.1M) 

Material ofFe!O": FeSO#. 7H!O ( ferrous sulfate heptahysrate ) (20 g) ,NaOH (1M) 

(drops) , Deionized water ( 200 ml) ,Distilled water 

2.1.2 Characterization 

The tool used include several commonly used laboratory glassware, model oven, 

electric furnace, dry oven, Balance, thermometers, clamps, centrifuge, magnets, pellets, 

hot plates (stir and heat), Scanning Electron Microscopy (SEM) , The JEOL JSM-

7610F Scanning Electron Microscope (SEM) is an advanced instrument designed for 

high-resolution imaging and analysis of nanoscale samples. It offers a magnification 

power of up to 1,000,000 times (1,000,000X), with a resolution of 1 nanometer (nm), 

allowing for the visualization of extremely fine details. The device operates with an 

electrical current ranging from 5 to 15 kV, with 15 kV being the typical operating 

voltage. This microscope is widely used for examining both biological samples, such 

as cells and tissues, and non-biological materials, such as engineered substances or solid 

objects. One of its key features is the built-in X-ray capability, which allows for the 

identification and analysis of the chemical elements present in a sample. The JEOL 

JSM-7610F is an essential tool in scientific research and various industrial applications 

that require precise nanoscale analysis. 

UV-visible spectroscopy model: UV-Vis diffuse reflectance spectra (DRS) were 

recorded using BaSO4 as a 200-800 nm standard using the Shimadzu UV-Vis 

spectrophotometer (2600i UV-Vis, Japan). For Fourier Transform Infrared (FTIR) 

model, The materials' infrared spectra were captured on a German-made Brucker-FTIR 

(Vector 22) with a KBr pellet. Using a JDX:8030 X-Ray, JEOL, manufactured in Japan, 

X-ray diffraction (XRD) was used to identify the crystalline phases for all samples 

under investigation. Cu-filtered CuKa radiation (A 2' 1.5418A) energised at 45 kV and 
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10 mA was used to run the patterns. The samples were studied between 28 = 10 and 

80o at room temperature .  

The materials' infrared spectra were captured on a German-made Brucker-FTIR (Vector 

22) with a KBr pellet. UV-Vis diffuse reflectance spectra (DRS) were recorded using 

BaSO4 as a 200-800 nm standard using the Shimadzu UV-Vis spectrophotometer 

(2600i UV-Vis, Japan). 

2.2 SYNTHESI OF NANOPARTICLES: 

2.2.1. Synthesis of Fe₂O₃ Nanoparticles by Precipitation Method 

α-Fe₂O₃ nanoparticles were synthesized using the precipitation method. Initially, 20 g 

of ferrous sulfate heptahydrate (FeSO₄·7H₂O) were dissolved in 200 mL of deionized 

water under continuous stirring. A sodium hydroxide (NaOH) solution (1.0 mol/L) was 

added dropwise to the solution until the pH reached approximately 14. The mixture was 

stirred for a few minutes, leading to the production of a black precipitate of iron 

hydroxide nanoparticles (Fe(OH)₂ NPs). The precipitate was collected and thoroughly 

washed with distilled water several times until the pH of the wash water was neutral 

(pH ≈ 7). The black precipitate was then dried at 80 °C for 16 hours in a drying oven. 

Finally, the dried precipitate was heated at 600 °C for six hours to complete the 

synthesis, in a muffle furnace, yielding iron oxide nanoparticles (α-Fe₂O₃ NPs) [38].  

2.2.2.  Synthesis of silver Nanoparticles AgNPs(Chemical reduction 
method 

Silver colloid have been prepared using the chemical reduction method, Which depend 

on reducing silver nitrate (AgNO3) by sodium acetate. After preparing 500ml of stock 

solution of silver nitrate, 500ml of stock solution(0.1M)of silver nitrite was taken and 

add to the beaker ,the solution has heated temperature of 100 °C .Covered with glass 

on a hot plate, stir the solution with magnetic stir bar .Once boiling, add 5ml of sodium 

acetate (2M) dropwise , About one drop per second, wait for the solution to change to 

light silver color . Carefully remove the beaker from the hot plate and let the solution 

cool at room temperature [39].  

2.2.3. Synthesis CuO Nanoparticle (precipitation method): 
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Copper chloride (CuCI2) was used in the precipitation process to create CuO 
nanostructures. To get a 0.1 M concentration, the precursor was first dissolved in 100 
milliliters of deionized water. Then we added 0.1 M NaOH solution gradually while 
vigorously stirring until the pH reached 14. The black precipitates will appear after we 
wash with deionized water, and 100% ethanol repeatedly until the pH reaches 7. After 
obtaining black precipitates, deionized water and 100% ethanol were used to wash the 
precipitates multiple times until the pH reached 7. The cleaned precipitates were then 
dried for 16 hours at 80 °C. Lastly, the precursors underwent a 4-hour calcination at 
500 °C[40] 

2.2.4.  Synthesis of Graphitic carbon nitride g-C3N4 Preparation 

The production of g-C3N4 nanomaterial was achieved through the thermal 

decomposition of urea molecules. A total of 3.5 g of urea material was subjected to 

incineration at a temperature of 550 ◦C for a duration of 120 min . The unprocessed g-

C3N4 nanomaterials, which had a yellow color, were subsequently subjected to cooling, 

grinding, and packaging processes and placed into dark containers[41]. 

2.2.5. Fabrication of Ag@Fe2O3.CuO@G-C3N4 Preparation 

In this procedure 30 mL of alcohol was added to a beaker. To achieve complete 

dispersion of the G-C₃N₄, the material was introduced into the alcohol and stirred for 

10 minutes. Following this, nanoparticles were added to the solution, and the mixture 

was stirred continuously for an additional hour to ensure the formation of a 

homogeneous suspension. To remove residual solvents, the suspension was transferred 

to an oven and dried at 90°C. Once the nanoparticles were completely dried, the sample 

was subjected to a thermal treatment at 600°C for two hours. Finally, the resulting 

material was ground to a fine powder to facilitate the intended chemical reaction and 

product formation. 

 

 

Figure 4: Decoration of NPS to Fabrication of Ag.Fe2O3.CuO.g-C3N4 
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3.1.1 SEM, EDX, Mapping Analysis of 𝑨𝒈@𝑭𝒆𝟐𝑶𝟑	.𝑪𝒖𝑶.@	g-𝑪𝟑𝑵𝟒 

nanocomposite): 

The SEM image of the nanocomposite sample, featuring nanoparticle structures and 

Ag@𝐹𝑒!𝑂".CuO@g-𝐶"𝑁#  from the SEM pictures in Figs (5), it can be noted that Ag 

and 𝐹𝑒!𝑂" nanoparticles are randomly dispersed. The SEM results demonstrate that the 

annealed nanocomposites are comparatively porous and heavily agglomerated with the 

nano entities and exhibit distinct pores within the sheets in different sizes. Moreover, 

Ag@𝐹𝑒!𝑂". 𝐶𝑢𝑂@𝑔 − 𝐶"𝑁# nanocomposite showing in the shape of ovals and rods. 

The EDX map in Figure (10) results revealed the presence of Oxygen (O), Carbone (C), 

copper (Cu),Carbon (C),Iron(Fe),Nitrogen (N) ,Silver (Ag) .“The detected elements 

within the sample were identified, and the analysis revealed spectral peaks 

corresponding to the generated nanoparticles.”optical absorption characteristics.                                                                                               

During the synthesis process, nanoparticles of iron oxide, silver and copper oxide were 

formed, which were deposited on graphite carbon nitride sheet. scanning electron 

microscopy images of the lyophilized silver nanoparticles primarily revealed spherical 

particles less than 100 nm. SEM analysis of the nanoparticles was therefore carried [1]. 

Samples are structured like sheets. When compared to bulk g-𝐶"𝑁#, the porous g-

𝐶"𝑁#exhibits larger holes or a rougher surface as a result was achieved through the 

thermal decomposition of urea molecules. This outcome shows that holes were created 

throughout the synthesis process as result of  thermal decomposition of urea molecules 

[2].At iron oxide nanoparticles appear to be spherical in shape with narrow size                                                                                                 

distribution. From the SEM image of the copper oxide nanoparticles, it was observed 

that the particles were well-distributed spherical, had a well-defined and almost uniform 

crystal structure[42, 43]. 
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Figure 5 :a, b) SEM for the cuurent nancompositie showing the different deposited 
nanoparticles (  c) Scanning electron microscopy image after analysis(Image J) showing the 
porisity in the nancomposite. 
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Figure 6: (a) EDX for the nanocomposite showing the elemental analysis,  
                     (b ) Mapping Analysis of (Ag@𝐹𝑒&𝑂'. 𝐶𝑢𝑂@𝑔𝐶'𝑁(). 
 

 
 

 

  

 (e) 
(c) 

(f) (g) (h) 

(i) (j) (k) 

(l) 

(d) 



13 
 

3.1.2 Fourier-Transform Infrared spectroscopy (FTIR) Analysis of 

Ag@.𝑭𝒆𝟐𝑶𝟑CuO@G.C3N4 nanocomposite : 
Analytical methods for identifying organic, polymeric, and occasionally inorganic 

materials include Fourier transform infrared spectroscopy (FTIR spectroscopy) and 

FTIR analysis. With the FTIR analysis method, chemical characteristics are observed 

by scanning test samples with infrared light The pristine g-C3N4's FTIR spectrum shows 

wide absorption bands in the 3280–3070 cm−1 range, which are attributed to the overlap 

of the stretching vibration of the N-H structural bands as well as the dampness O The 

extension of C–N and C-N bonds show up as a series of bands in the range,1650–1230 

cm–1 centered on the absorption band at 804 𝑐𝑚$%is notable for the bending vibration 

of the s-triazine ring, indicating the prevalence of g-C3N4's hexazine units While the g-

C3N4 and Ag,𝐹𝑒!, 𝐶𝑢𝑂 are bound together[44]. 

 CuO: the sharp band stretching vibrations, 1040 and 1301 𝑐𝑚$% and 1701cm−1 

stretching of the Cu=O bond[45, 46]. 

GC3N4: spectrum of g-C3N4, the peak at 1650 𝑐𝑚$% and 1850 𝑐𝑚$% stretching  

Nanocomposites: The Brod band 1600-1850 𝑐𝑚$%, and 600 𝑐𝑚$%, 950cm−1 the 

stretching vibration of and bending vibration. 

Ag: The wed band stretching vibrations [47],  300 𝑐𝑚$% and 1300 𝑐𝑚$% 

𝐹𝑒!𝑂" : the Brod band 630 cm-1to1100 cm-1 and 1200 cm-1 to 1500 cm-1 stretching. 
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Figure 7: Fourier-Transform Infrared spectroscopy (FTIR) Analysis of 

(Ag@𝐹𝑒!𝑂". 𝐶𝑢𝑂@𝑔 − 𝐶"𝑁#) 
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3.1.3 Ultraviolet-Visible Spectroscopy (UV-Vis) Analysis for 
(Ag.@𝑭𝒆𝟐	𝑶𝟑.CuO@G.C3N4 nanocomposite): 

In analytical chemistry, UV-visible spectroscopy is a widely used and practical 

instrument. The primary applications of this instrument are in the identification and 

qualitative analysis of chemical compounds. The features of metallic nanoparticles are 

greatly influenced by their size and arrangement. When molecules or atoms receive UV 

radiation, their electrons are stimulated from lower energy levels to higher energy 

levels. We have collected UV-visible spectra in the wavelength range of 200–800 nm 

for the current investigation (Fig8.). The large peaks observed at A prominent 

absorption band is visible in the UV-Vis absorption spectrum of the 𝑔 − 𝐶"𝑁#NP 

solution at 560 nm (Figure8). AgNO3 was used to create Ag, and the highest absorbance 

of the nanosized Silver particles formed via surface plasmon absorption was 

approximately 220-430 then from 680-740 nm [7].𝐹𝑒!𝑂"  nanoparticles were found in 

this investigation using the 390-800 nm range. UV-vis absorption spectra are used to 

study the optical characteristics of 𝑔 − 𝐶"𝑁#, as illustrated in Fig8. 
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Figure8 : (UV-Vis) Analysis of (𝐴𝑔. 𝐹𝑒&𝑂'. 𝐶𝑢𝑂. 𝑔 − 𝐶'𝑁() Nanocomposite 
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Optical properties 

 

UV-visible diffuse reflectance spectroscopy (UV-DRS), which operates in the 
wavelength range of 200-800 nm, is used to assess the optical properties of pure and 
composite materials, as illustrated in the figure 9.  

In order to apply the Tauc approach, it is assumed that the energy-dependent absorption 
coefficient α can be represented by the equation (1):  

                                         (α·hν)1/g = B(hν − Eg)                             (1) 

where Eg is the band gap energy ,h is the Planck constant, ν is the photon’s frequency, 
and B is a constant. The γ factor is equal to 1/2 for the direct transition band gap and 2 
for the indirect transition band gap, depending on the type of electron transition. Diffuse 
reflectance spectra are typically used to calculate the band gap energy. The Kubelka-
Munk function can be used to convert the measured reflectance spectra to the equivalent 
absorption spectra, according to the hypothesis put forward by P. Kubelka and F. Munk 
in 1931[48].  (F(R∞), showon in eq 2 

(2)                                  ∞ R2/2)∞R −(1 =  )  ∞R(F     

where R∞  is the reflectance of an infinitely thick  specimen, Putting F(R∞) instead of α 
into eq 1 yields the form (3) [49]: 
                              (F(R∞  )  ·hν)1/g = B(hν − Eg)                               (3) 

The energy gap values of samples can be determined from (F(Rw)hv)2 vs. hv plot 
by linear extrapolation of the (F(Rw)hv)2 to zero. The band gap energies of the 
nanoparticles CuO, Fe2O3, AgNps, ,G-C3N4 and the nanocomposite  in the current 
study are   1.2 ev,  3.2 ev,  1.1ev ,  2.3ev, 1.35ev. 
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Figure 9: The band gap energies of the nanoparticles CuO, Fe2O3, AgNps, G-C3N4 and 
the nanocomposite. 
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Conclusion: 

In this project, a nano-composite based on graphitized carbon nitride and its derivatives 

was fabricated, and its physical and chemical properties were studied to evaluate its 

performance in targeted applications. The results demonstrated that the nano-composite 

exhibits remarkable absorption and surface interaction properties, making it a 

promising material for various applications such as photocatalysis, pollutant treatment, 

and electronic devices. 
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