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Dye pollution from industrial wastewater poses a significant threat to aquatic ecosystems,  

necessitating efficient removal strategies. Photocatalysis, which employs material such as  

graphitic carbon nitride (g-C3N4), has emerged as a viable strategy for degrading organic 

compounds. In this study, visible light active, Ag/AgI/g-C3N4 composite photocatalysts were 

fabricated via in-situ co-precipitation method with different AgI percent weight loading. Detail 

characterization was performed utilizing a variety of approaches. The incorporation of Ag/AgI 

into the g-C3N4 extends the visible light absorption range, contributing to improved 

photocatalytic activity. The Ag/AgI/g-C3N4 composite outperformed the pristine g-C3N4 in terms 

of methylene blue degradation. The optimal photocatalytic activity was observed by 1AgI/g-

C3N4 photocatalyst with 1% AgI loading, achieving 80% degradation in 5 hours due to 

the reduced electron-hole recombination and efficient charge transfer between g-C3N4 and 

Ag/AgI particles. 
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The discharge of dye-contaminated wastewater leads 

to the pollution of soil, groundwater, and surface 

water. Methylene Blue (MB) is a well-known cationic 

dye that is linked to a variety of health problems, 

including vomiting, eye burns, nausea, jaundice, 

difficulty breathing, and cancer [1]. Traditional 

water treatment technologies, such as physical  

sedimentation, chemical oxidation, and biodegradation, 

are no longer capable of meeting increasingly severe 

environmental quality standards due to the high 

stability and complex structure of dyes [2]. 

 

Silver halides (AgX), such as silver iodide 

(AgI) photocatalysts, have gained attention for their 

high efficiency in degrading a wide range of pollutants 

[3]. The visible-light range band gap of the AgI 

nanostructures makes it suitable for photocatalysis. 

Additionally, the excellent conductivity of AgI aids 

in electron transfer and minimizes electron-hole 

recombination [4]. However, AgI is prone to degradation 

into Ag under light exposure, thus limiting its  

photocatalytic applications [5]. Therefore, methods 

to improve AgI stability and prevent photocorrosion 

are needed. Recent studies have demonstrated that 

dispersing AgI on support materials enhances its 

stability by improving electron-hole separation. As a 

result, various AgI-based composite photocatalysts 

have been manufactured, including AgI/TiO2, Ag-

AgI/Fe3O4@SiO2, GO/AgI/Bi2O3, and [6–9]. The AgI 

supported photocatalysts were reported to display 

substantial photocatalytic performance, resulting from 

the creation of the heterojunction between the AgI 

and supporting materials. However, the localized 

surface plasmon resonance (LSPR) characteristic 

of the Ag metal gives it special optical features. 

LSPR significantly enhances visible-light absorption, 

which is crucial for the advancement of plasmonic 

photocatalysts. Furthermore, the LSPR effect is closely 

influenced by the medium surrounding the metallic 

Ag. The combination of Ag and AgI with correct 

support has been reported to boost the photocatalytic 

ability of the photocatalysts [10, 11]. 

 

Graphitic carbon nitride (g-C3N4), a polymer-

like semiconductor composed of non-metals, has 

attracted significant attention in recent years due to its 

non-toxic nature, ability to be activated by visible 

light, and ideal band gap energy [12]. The adjustable 

band gap of g-C3N4 promotes its versatility for doping 

and forming heterojunctions with other semiconductors, 

enabling improvements in its photocatalytic performance 

and broadening its application range [13]. However, 

the application of g-C3N4 as a photocatalyst is 

constrained by its limited light absorption range and 
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the rapid recombination of photoinduced electron-

hole pairs [14]. Thus, the combination of g-C3N4 with 

other semiconductor or metallic materials has been 

widely employed to improve light absorption and 

reduce the recombination rate [15]. For example, 

g-C3N4 doped with P and Cl [16], modified g-C3N4 

ZnFe2O4, CoFe2O4 supported on N-doped graphene 

[17], copper doped porous g-C3N4 by template-

mediated approach [18], CeO2/N-doped on g-C3N4 

[19] and magnetic CuNiFe2O4/g-C3N4 were found to 

show enhanced photocatalytic activity in degrading 

the target pollutants. According to earlier research, the 

incorporation of semiconductor or other metal on the 

g-C3N4 enhances its ability to trap electrons during 

photocatalytic charge separation, which slows down 

electron-hole recombination [20–22]. Leveraging the 

prior research, the combination of g-C3N4 with Ag/AgI 

may substantially improve the photocatalytic efficacy 

of the photocatalyst. This enhancement corresponds 

to the increased visible-light absorption of AgI, 

the effective electron-hole separation offered 

by g-C3N4, and the LSPR effect of the Ag metal.  

Additionally, the heterojunction formed between these 

materials promotes better charge transfer and minimizes 

photo corrosion, resulting in a more efficient and 

durable photocatalyst.  

 

Therefore, we present a simple one-pot 

precipitation approach for producing Ag/AgI/g-C3N4 

composite photocatalyst. The characteristics of the 

Ag/AgI/g-C3N4 composites were then investigated 

using various physical techniques. Finally, the  

photocatalytic ability of the Ag/AgI/g-C3N4 composite 

to degrade methylene blue (MB) dye upon visible light 

illumination will be tested and evaluated. 

 

EXPERIMENTAL 
 

Chemicals and Materials 
 

Distilled water (DW), Urea (CH4N2O, 99%), ethanol 

absolute (C2H6O), silver nitrate (AgNO3, 99%) sodium 

iodide (NaI, 99%), and methylene blue (C16H18ClN3S). 
 

Synthesis of g-C3N4 

 

To synthesize g-C3N4, a thermal polymerization process 

was utilized with urea as a starting material. Urea (10 g) 

was heated at 550 °C in a muffle furnace for 3 hours. 

The substance was ground into a fine powder and 

kept for later use, denoted as g-C3N4, once it cooled 

to room temperature. 
 

Synthesis of Ag/AgI/g-C3N4 Composite 
 

AgI/g-C3N4 composite photocatalysts were synthesized 

by a one-pot in-situ precipitation method. 0.5 grams of 

g-C3N4 were mixed with 100 mL of distilled water and 

then subjected to ultrasonication for 30 minutes. 10 

mL aqueous AgNO3 with a particular concentration 

was added to the mixture and agitated for 120 

minutes under dark conditions. Afterward, 10 mL of 

NaI aqueous solution was added drop by drop and 

agitated for 2 hours, followed by irradiation with a 

Hg lamp for 30 minutes with stirring. The 

resulting precipitate was centrifuged, washed, and 

then dried in an oven at 60°C for 24 hours. 

According to this method, different weight 

percentages of AgI to g-C3N4/Fe3O4 (1%, 10%, and 

50%) photocatalysts were obtained and denoted as 

1Ag/AgI/g-C3N4, 10Ag/AgI/g-C3N4, and 50Ag/AgI/g-

C3N4 respectively. Figure 1 shows the Ag/AgI/g-C3N4 

composite photocatalyst preparation scheme. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 1. The synthesis procedure of fabricating the Ag/AgI/g-C3N4 composite. 
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Characterization of Samples 

 

X-ray diffraction (XRD) analysis was conducted using 

a PANanalytical X'pert Pro Model PW3040. Fourier 

transform infrared (FTIR) spectra were acquired using 

a Perkin Elmer Spectrum One FTIR spectrophotometer. 

The band gap of photocatalysts was evaluated using 

the Lambda 950, a PerkinElmer UV–Vis–NIR. The 

scanning wavelength was adjusted between 300 and 

900 nm using tungsten-halogen and deuterium lamps. 

The Bruker-Zeiss FESEM with QUANTAX EDS 

was employed to examine particle surface morphology 

and distribution at a 15 kV accelerating voltage. 

HRTEM analysis was conducted at 200kV using 

a Tecnai G2 20 S-TWIN Transmission Electron 

Microscope (TEM). Elemental analysis and purity 

of the products were both determined utilizing EDX 

on a similar FESEM instrument. Shimadzu AXIS 

Ultra DLD spectrometer Kratos was employed for 

X-ray photoelectron spectroscopy (XPS). 

 

Photocatalytic Activity  

 

Photocatalysis experiments were conducted in a 

200 mL cylindrical double-jacketed beaker outfitted 

with a water circulation system. The solution was 

magnetically agitated and consisted of 0.1 g of 

photocatalyst and 100 mL of MB solution. To 

establish adsorption equilibrium, the solution was 

constantly agitated for 60 minutes in the dark. At 

regular intervals, 3 mL of the reaction samples were 

obtained from the beaker, and the photocatalyst was 

filtered prior to UV-Vis spectrophotometer (Perkin 

Elmer/ Lambda 25) examination at 664 nm, which 

corresponded to the maximum absorption wavelengths 

of MB. The percent degradation (% degradation) was 

determined as follow: % degradation = [( 𝐶0 −
 𝐶𝑡]/𝐶0 𝑥 100, 𝐶0  and Ct is the initial concentration, 

and 𝐶𝑡  is the final concentration of the dye, 

respectively. 

 

RESULTS AND DISCUSSION 

 

Characterization of the Photocatalysts 

 

The structural characteristics of g-C3N4 and all  

Ag/AgI/g-C3N4 composite photocatalysts were 

examined using Fourier-transform infrared (FTIR) 

spectra, as shown in Figure 2. 

 

The less intense peaks at 812 cm-1 correspond 

to the breathing mode of tri-s-triazine, a six-membered 

heterocyclic ring that is present in the g-C3N4 structure 

[23], while the peak at 890 cm-1 is attributed to the 

N-H bonds deform in a cross-linked manner [24]. 

These peaks are specific characteristics of g-C3N4 and 

are typically observed in its FTIR spectra [25]. Peaks 

in the 1200–1600 cm⁻¹ range, present in both g-C3N4 

and Ag/AgI/g-C3N4 samples, corresponding to the 

stretching vibrations of CN heterocyclic compounds 

[26], primarily attributed to the tri-s-triazine ring 

and imine (C=N) group [27]. The peaks at 1245  

cm-1 and 1322 cm-1 reflect the out-of-plane bending 

vibrations, which are characteristic of heptazine 

rings [28]. Additionally, the broad bands observed 

in the range of 3100-3450 cm-1 are attributed to the 

stretching vibrations modes of N-H groups of the 

g-C3N4 aromatic rings, and O-H bands 

attributable to adsorbed water molecules [29]. Tran 

et al. [30] and Morsy et al. [31] reported a similar 

finding in their analysis of g-C3N4 structures, thus 

further supporting the characteristics feature of g-

C3N4. No distinct absorption peaks for AgI were 

observed, likely due to its transparency in the mid-

infrared region, as reported previously [32]. 

 

 

 

 
 

Figure 2. FTIR spectra of (a) g-C3N4 (b) 1Ag/AgI/g-C3N4 (c) 10Ag/AgI/g-C3N4 (d) 50Ag/AgI/g-C3N4. 
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Figure 3. XRD patterns of (a) g-C3N4 (b) 1Ag/AgI/g-C3N4 (c) 10Ag/AgI/g-C3N4 (d) 50Ag/AgI/g-C3N4. 
 
 

 

The X-ray diffraction (XRD) patterns of the 

g-C3N4 and all Ag/AgI/g-C3N4 with varying AgI 

loadings are presented in Figure 3. 

 

The sharp and intense peak around 27.6o in 

the XRD pattern of the g-C3N4 sample is attributed 

to the (002) interlayer stacking reflection of the 

conjugated aromatic segments plane, indicating 

a layered structure consistent with the hexagonal  

symmetry of the crystal framework [33]. Moreover, a 

weaker peak at 13.2o is observed, associated to the 

(100) in-plane structural packing repeating motif of 

the tri-s-triazine unit, which is composed of one-

dimensional (1D) melon strands (JCPDS 87-1526) 

[34]. Due to the amorphous nature of the material, the 

g-C3N4 peaks are relatively broad. These characteristic 

diffraction patterns affirm the successful synthesis of 

the g-C3N4 via the thermal polymerization method. A 

similar phenomenon has been observed in previous 

studies [35,36]. The XRD patterns of Ag/AgI/g-C3N4 

composites with various AgI loadings displayed distinct 

peaks of g-C3N4 at the (002) and (100) planes, although 

these peaks showed reduced intensity. For 1Ag/AgI/g-

C3N4 composite, distinct peaks at 2θ = 38.1°, 44.1°, 

64.4°, 77.3°, and 81.3° were identified, corresponding 

to the (111), (200), (220), (311), and (222) lattice 

planes of the face-centered cubic structure of Ag 

crystals (JCPDS No. 65-2871), indicating the dispersion 

of Ag particles in the composite [37]. Furthermore, 

small peaks at 2θ = 22.87°, 24.06° and 39.5° were 

observed. These are ascribed to the (100), (002), 

and (110) AgI planes in accordance with JCPDS 

no. 09-0374 [38]. For the 10Ag/AgI/g-C3N4 composite, 

the peaks corresponding to Ag crystals show a 

decrease in intensity, while clear and distinct peaks 

for AgI are observed at the (100), (002), (101), 

(110), (103), and (112) planes, confirming the 

successful formation of AgI in the structure. The  

XRD pattern for 50Ag/AgI/g-C3N4 composite reveals 

no peaks corresponding to Ag crystals, indicating 

the absence or low concentration of Ag particles. 

Notably, peaks at 2θ = 22.87°, 24.06° and 25.86° are 

attributed to the (100), (002), (101) planes, while 

peaks at 39.73°, 43.16°, and 46.87° are assigned to 

(110), (103), and (112) planes of AgI, respectively. 

Apparently, the intensity of AgI peaks becomes more 

pronounced with an increase in the weight percentage 

of AgI, while the Ag and g-C3N4 peaks gradually 

diminish in intensity. Meanwhile, characteristic 

diffraction peaks of AgI are consistent with those 

reported in the previous literature [32,35]. This 

phenomenon occurs because, at low AgI concentrations, 

Ag atoms may disperse on the g-C3N4 surface or form 

small clusters. Upon irradiation with Hg lamp, Ag+ 

ions are reduced to Ag particles, which contributes 

to the peaks observed in the XRD diffractogram. 

However, the high availability of Ag+ ions promotes 

the formation of AgI crystals rather than Ag clusters 

when the AgI concentration increases. This transition 

may be driven by changes in the AgI-to-Ag ratio or 

alterations in reaction kinetics. 

 

FESEM and TEM techniques were employed 

to examine the morphology and microstructure 

uniformity of the synthesized photocatalyst. From 

Figure 4(a), the g-C3N4 exhibits loose sheets, 

lightweight, and fluffy characteristics, which can be 

due to the substantial emission of NH3 gas during the 

calcination process. As for the Ag/AgI/g-C3N4 composite 

samples (Fig. 4(b)-(d)), the AgI nanoparticles were 

evenly distributed across the g-C3N4 surface, forming 

heterostructures. As the AgI content increased, the 

AgI stacking on the g-C3N4 surface became more 

prominent, resulting in agglomeration of the particles, 

similar to previous studies [39]. Figure 4(e) shows the 

TEM images of the 10Ag/AgI/g-C3N4 sample. The 

TEM image shows sphere shape Ag/AgI nanoparticles, 

with an average diameter of approximately 10 

 

g-C3N4      Ag       AgI 

(a) 

(b) 

(c) 

(d) 
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1Ag/AgI/g-C3N4 
10Ag/AgI/g-C3N4 
50Ag/AgI/g-C3N4 

g-C3N4 
1Ag/AgI/g-C3N4 
10Ag/AgI/g-C3N4 
50Ag/AgI/g-C3N4 

g-C3N4 

nanometers, are homogeneously distributed on the 

lamellar surface of the g-C3N4 sheet. TEM image also 

reveals the profound contact between AgI and g-C3N4 

has been successfully created. This intact produced 

a heterojunction system, which could offer more 

photocatalytic reaction sites, thereby enhancing the 

overall photocatalytic performance. The HRTEM 

image in Figure 4(f) further verifies the development 

of a heterostructure in the 10AgI/g-C3N4 composite. 

The lattice fringes observed include 0.206 nm for Ag, 

corresponding to the (200) plane [40], and 0.230 nm 

for AgI corresponding to the (220) plane [41].  

 

The UV-vis DRS spectra show the optical 

characteristics of all photocatalysts (Figure 5(a)). All 

Ag/AgI/g-C3N4 composite photocatalysts demonstrated 

significant absorption of visible light, with absorption 

edges similar to g-C3N4 alone. As the loading of AgI 

increased, a slight red-shift in the adsorption edge of 

Ag/AgI/g-C3N4 composites was observed, attributed 

to the localized surface plasmon resonance (LSPR) 

effect of metallic Ag nanoparticles on the Ag/AgI/g-

C3N4 composite surface [42]. This finding suggests 

that Ag/AgI/g-C3N4 composites will perform better as 

photocatalysts when irradiated with visible light. This 

finding suggests that Ag/AgI/g-C3N4 composites will 

perform better as photocatalysts when irradiated with 

visible light [43]. The UV-vis DRS data for the optical 

absorbance of the synthesized photocatalysts were 

used to estimate the band gap energy, employing the 

Tauc equation presented in Equation (1) [44]. 

 
(𝛼ℎ𝜈)2 = 𝐾(ℎ𝜈 − 𝐸𝑔 ) (1) 

 

where α is the absorption coefficient, hν is the photon 

energy, Eg is the optical bandgap energy, and K is a 

constant related to the material's electronic and structural 

properties. The Tauc plot plots (αhν)2 against photon 

energy (hν). The Tauc plot comprises a straight line 

with a gradient of -1/Eg and an intercept of K(Eg)2. 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 4. FESEM images of (a) g-C3N4 (b) 1Ag/AgI/g-C3N4 (c) 10Ag/AgI/g-C3N4 (d) 50Ag/AgI/g-C3N4, TEM 

images of (e)10Ag/AgI/g-C3N4 and (f) HRTEM image of 10 Ag/AgI/g-C3N4. 

 

 

(a)                                                                           (b) 

 

 

 

 

 

 

 

 

  

 

 

 

Figure 5. (a) UV-Vis diffuse reflectance spectra (b) Tauc plot of g-C3N4, 1Ag/AgI/g-C3N4, 10Ag/AgI/g-C3N4 

and 50Ag/AgI/g-C3N4 photocatalysts. 
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By measuring the gradient of the Tauc plot, we can 

determine the value of the optical bandgap energy 

[45]. The Tauc plot of the synthesized samples is 

shown in Figure 5(b). The band gap of pristine 

g-C3N4, 1Ag/AgI/g-C3N4, 10Ag/AgI/g-C3N4, and 

50Ag/AgI/g-C3N4 are 2.83 eV, 2.80 eV, 2.77 eV and 

2.75 eV, respectively. The band gap of the Ag/AgI/ 

g-C3N4 composite photocatalysts is further reduced 

due to the significant amount of surface contact 

between Ag/AgI and g-C3N4, resulting in an effective 

heterojunction structure that reduces the bandgap of the 

photocatalysts. This structure improves photocatalytic 

efficacy by increasing the number of active reaction 

sites and facilitating charge carrier separation and 

transport [46]. 

 

Figure 6 illustrates the XPS spectra of the 

10Ag/AgI/g-C3N4 sample. The survey indicates that 

the composite photocatalyst is constructed by Ag, I, 

C, O, and N elements. Figures 6(b)-(f) depicts the 

deconvolution spectra of C 1s, Ag 3d, O 1s, N 1s, 

and I 3d. C 1s spectrum exhibited two convolution 

peaks at 282.42 eV and 285.76 eV that could be 

associated with carbide and sp2 hybridized C-N 

group, respectively [3,47]. The XPS spectra of Ag 

species display two peaks at approximately 367.19 eV 

and 373.18 eV, corresponding to the binding energies 

of 3d5/2 and 3d3/2 of Ag+ [4]. This result indicates 

that the main chemical valence of Ag in the AgI/ 

g-C3N4 photocatalyst sample is +1 [35]. Figure 6(d) 

shows one oxygen species corresponding to the peak 

at 530.7 eV attributed to the OH group [48]. The peaks 

for N 1s spectrum at 397.14 eV and 397.81 eV could 

be assigned to attributing to N sp2-bonded to two 

carbon atoms (C-N=C) [49]. Furthermore, the peaks 

at 399.49 eV and 404.35 eV are referring to tertiary 

N(N-(C)3 and the charging effect caused by excitation 

[50]. The XPS spectrum of I 3d implies that the 

binding energies of I 3d3/2 and I 3d5/2 are 629.96 

and 618.85 belonging to I−, respectively [38]. The 

results indicated that AgI was present on the surface 

of g-C3N4 [39]. 
 
 

 

 
 

Figure 6. (a) XPS survey spectrum and deconvolution of (b) C 1s region (c) Ag 3d region (d) O s region (e) N 1s 

region (f) I 3d spectra of the 10Ag/AgI/g-C3N4 photocatalyst sample. 
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Figure 7. Photocatalytic activity of the synthesized photocatalyst under visible light irradiation. 

 

 

Photocatalytic Testing 

 

Figure 7 depicts the change in MB concentration 

during the photodegradation under LED light  

illumination. 

 

Initially, the reaction was performed in the dark, 

and all samples showed more than 40% adsorption. 

When the light is turned on, only 50% of the MB 

is degraded in 5 hours when pristine g-C3N4 is used 

as a photocatalyst. All Ag/AgI/g-C3N4 composites 

photocatalysts showed much better photocatalytic 

activity, with over 70% of MB being degraded 

within the same period, demonstrating the superior 

efficiency of these composites as visible-light-driven 

photocatalysts. The pristine g-C3N4 shows limited 

ability in degrading the MB due to poor visible light 

response and rapid recombination rate of the electron 

and hole. All the Ag/AgI/g-C3N4 composites show 

better photocatalytic activity attributed to efficient 

absorption of visible light and enhanced charge 

separation due to the synergic effect between AgI 

and g-C3N4 [4]. The improvement in photocatalytic 

ability is also due to the heterojunction system form 

between the AgI and g-C3N4, as observed in the TEM 

image (Figure 4(e)). This improved photocatalytic 

performance is also due to the LSPR effect of the Ag 

particle [10]. Interestingly, the photocatalytic activity 

of the composite catalysts decreased as the % AgI 

loading increased. Excessive AgI loading on the surface 

of g-C3N4 results in the formation of agglomeration 

which will shied the active sites in the system and may 

facilitate charge carrier recombination and ultimately 

reduce photocatalytic efficiency [10]. The agglomeration 

of AgI on the g-C3N4 surface as the % AgI loading 

increased, can be observed clearly in the FESEM 

image (Figure 4(b)-(d)). This finding agrees with a 

previous study done by Huang et al. [35] and Cheng 

et al. [39], in which the photocatalytic activity  

significantly increases with AgI by up to 30%. They 

also mentioned that the excessive AgI loading, which 

is the result of the aggregation of Ag/AgI nanoparticles, 

can be attributed to this phenomenon, as it shields 

the active sites in the system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 8. Mott-Schottky plots of (a) g-C3N4 (b) 10Ag/AgI/g-C3N4. 

  

 

a                                                             b              
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Reaction Mechanism 

 

To comprehend how the photocatalytic reaction 

between the methylene blue and the Ag/AgI/g-C3N4 

photocatalysts is improved, the conduction band (ECB) 

and valence band (EVB) positions of the components 

were determined. Mott-Schottky (M-S) plots were 

used to determine the flat band potential vs RHE of 

the g-C3N4 and the Ag/AgI/ g-C3N4 photocatalysts. 

The Mott-Schottky plots displayed in Figure 8, shows 

that both g-C3N4 have positive slopes, suggesting 

that they are n-type semiconductors [51]. 

 

From the M-S plots, the flat band (Efb) potential 

vs RHE of g-C3N4 and Ag/AgI/ g-C3N4 are 0.4819 V 

and 0.4716 V, respectively. The flat band Efb potential 

vs RHE of g-C3N4 was then converted to Efb vs 

Ag/AgCl using the following Equations (2-5) [52]: 

 

Efb (vs RHE) = Efb (vs Ag/AgCl) +Eo
Ag/AgCl 

+0.0591 V × pH  (2) 
 

Efb (vs NHE) = E (vs Ag/AgCl) +Eo Ag/AgCl  (3) 
 

Eo Ag/AgCl =0.1976 V vs NHE at 25 °C and  

pH = 6.9)  (4) 

 

Thus, the corresponding Efb vs Ag/AgCl of 

the g-C3N4 and Ag/AgI/ g-C3N4 are -0.12219 V and 

-0.1324 V. Utilizing the connection where the ECB  

is -0.1 V or 0.2 V more negative than the Efb for n-

type semiconductor [53], the ECB was found to be – 

0.32 V and -0.33 V for g-C3N4 and Ag/AgI/ g-C3N4, 

respectively. When converted to the normal hydrogen 

electrode (NHE) scale where: 

ECB vs NHE = ECB vs Ag/AgCl + 0.197 V 

[54], (5) 

 

the values became -0.12 V (for g-C₃N₄) and -0.13 V 

(for Ag/AgI/ g-C3N4). According to the equation EVB 

= ECB + Eg where Eg is band gap energy [55], the EVB 

was calculated to be 2.71 V for g-C3N4 and 2.64 V for 

g-C3N4/Ag/AgI. 

 

The reaction mechanism is postulated to 

comprehend the improved photocatalytic performance 

of the Ag/AgI/g-C3N4 composite photocatalyst. The 

suggested mechanism is displayed in Figure 9. 

 

When exposed to light, both AgI and g-C3N4 

produce electrons and holes. The Ag nanoparticles 

absorb light and provide photogenerated electrons 

via the surface plasmon resonance effect. The electrons 

from the Ag nanoparticles are injected into the ECB 

of g-C₃N₄ due to their favorable alignment, thereby 

enhancing electron density in g-C₃N₄. Then, electrons 

in the ECB of AgI can transfer to the ECB of g-C3N4 

due to the close alignment of their ECB energies. 

The photogenerated charge carriers are effectively 

separated through this process, which enhances the 

photocatalytic reactivity of Ag/AgI/g-C3N4 composite 

photocatalysts. The photogenerated electrons in 

the ECB of g-C3N4 react with dissolved oxygen (O2) 

to produce reactive oxygen species (ROS) such as 

superoxide radicals (˙O2
-), which contribute to the 

degradation of methylene blue. The holes (h+) in 

EVB of g-C3N4 and AgI can oxidize water or hydroxyl 

ions (OH-) to form hydroxyl radicals (˙OH) which 

will further degrade the methylene blue. 

 

 

 

 
 

Figure 9. Proposed photocatalytic mechanism of Ag/AgI/g-C3N4 composite photocatalyst. 
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Table 1. Comparative of degradation efficiency for MB using different photocatalysts. 

 

 

 

COMPARISON WITH OTHER PHOTOCATALYSTS 
 

Table 1 compares the MB degradation efficiency 

with different photocatalysts reported in the literature. 

While Ag/AgI/g-C3N4 was used in this work, it was 

able to degrade MB by approximately 80% within 

5 hours under visible light illumination. The value 

for degradation efficiency in the present work is 

significantly considerable compared to most other 

photocatalysts reported. Thus, the current work showed 

that adding Ag and AgI improved the ability to absorb 

visible light and separate electrons and holes, which 

led to better photocatalytic performance. 

 

CONCLUSION 
 

Using a straightforward in-situ co-precipitation 

technique, a range of visible light responsive Ag/AgI/ 

g-C3N4 photocatalysts were successfully fabricated. 

The resulting Ag/AgI/g-C3N4 composite photocatalysts 

demonstrated increased photocatalytic efficiency toward 

methylene blue dye when exposed to visible light. The 

1 percent AgI loading composite degraded 80% of MB 

in 5 hours, which is almost two times than the g-C3N4. 

In contrast to the pristine g-C3N4, the incorporation 

of Ag and AgI enhanced visible-light absorption and 

electron-hole separation, leading to better photocatalytic 

performance. In summary, the synergistic effects 

of Ag, AgI, and g-C3N4 formed a stable heterojunction 

and utilized the Ag localized surface plasmon 

resonance (LSPR) effect to provide the improved 

photocatalytic efficiency of the Ag/AgI/g-C3N4 

composite photocatalysts. 
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