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Ag2O nanoparticles and an Ag2O/Zr-CP composite were synthesized by co-precipitation and 

sonication methods, respectively. The synthesized Ag2O/Zr-CP composite was characterized 

by FTIR, UV-Visible spectroscopy, EDS and SEM. FTIR and UV-Visible spectroscopy 

confirmed the formation of Ag2O nanoparticles and the Ag2O/Zr-CP composite. Scanning 

Electron Microscopy (SEM) confirmed the nanostructures of the synthesized products. 

Under solar irradiation, the Ag2O NPs and Ag2O/Zr-CP composite exhibited photocatalytic 

activity toward methylene blue (MB) dye at pH 9.2. The degradation efficiencies of the 

synthesized Ag2O NPs and Ag2O/Zr-CP composite were 82.23 % and 83.36 %, respectively. In 

contrast, TiO2 exhibited an efficiency of 80.49 %. A kinetic study found that the Ag2O NPs 

and the Ag2O/Zr-CP composite had rate constants of 1.63×10-2 min-1 and 3.36×10-2 min-1, 

respectively. The pseudo-first-order reaction was followed by photodegradation of the dye, as 

indicated by the regression values (R2) of 0.9774 for the Ag2O NPs and 0.9937 for Ag2O/Zr-

CP. The band gap values for the Ag2O NPs and Ag2O/Zr-CP were also determined at 1.62 eV 

and 1.8 eV, respectively. To increase photocatalytic activity, an optimal band gap is required. 

The band gap decreased to the ideal value for radical generation when the Ag2O NPs were 

added to Zr-CP. Thus, the synthesized Ag2O/Zr-CP composite may be applied to several 

industrial processes while advancing environmentally friendly and sustainable technology. 
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Metal-Organic Frameworks (MOFs) are a novel type 

of material composed of interconnected metal ions 

and organic molecules. They have a high surface 

area, and an extensively porous, three-dimensional 

structure at the nanoscale [1]. Due to their ability to 

combine different functionalities, MOFs are well-

suited for constructing materials with diverse 

molecular building blocks arranged in a regular, 

periodic structure [2]. It is feasible to design and 

produce MOFs that have the optimal pore size, 

shape, and capacity to store a specific 

compound [3]. MOFs have captured 

considerable attention in recent times due to their 

promising applications across a range of sectors such 

as gas storage [4], separation [5], heterogeneous 

catalysis [6-8], ion exchange [9], molecular magnetism 

[10], biomedicine [11], sensing [12], drug delivery 

[13], supercapacitors [14], environmental 

remediation, optoelectronics, and luminescent 

devices [15]. 

 

Coordination polymers (CPs), a subclass of 

MOFs consisting of metal ions and multidentate 

ligands, are known for their structural flexibility 

and chemical stability [16]. These properties make 

CPs highly suitable for environmental and energy-

related applications [17]. CPs are highly effective 

photocatalysts for removing organic impurities [18]. 

Owing to their tuneable electronic structures and 

visible-light absorption, CPs have emerged as efficient 

photocatalysts for degrading organic pollutants,  

reducing CO₂, and enabling environmental 

remediation [19, 20]. The facile design of CPs allows 

researchers to tailor their functionality by modifying 

ligands or metal centres, which broadens their 

application scope in materials science and 

nanotechnology [21]. MOFs permit multiple bonding 

interactions between metal ions and light-sensitive 

organic molecules [22]. MOFs show excellent 

durability, sustaining their stability through five 

catalytic cycles. The chemistry of dye degradation 

involves hydroxyl radicals and holes [23]. MOFs 
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have excellent potential to form composites with 

active compounds as they have high porosity and a 

large surface area. This combination introduces a 

synergistic effect, tuning the band gap between the 

valence band and conduction band to the optimum 

level for more sustainability of the (e/h) pair than 

immediate recombination; this significantly enhances 

photocatalytic performance [24]. The ability to 

construct such hybrid systems by integrating 

MOFs or CPs with other functional materials, such 

as nanoparticles, represents a novel strategy for 

developing high-performance photocatalysts for 

environmental and energy applications. 

 

Nanotechnology focuses on the development 

and manipulation of particles in the nanometre range 

(1-100 nm) using various synthesis methods and 

modifying their structure and size [25]. Due to their 

notable features that are beneficial for catalysis, 

researchers are currently focusing on the synthesis of 

metal nanoparticles, nanostructures, and nanomaterials 

[26], as well as composites such as polymer 

preparations [27]. Nanoparticles (NPs) are a key 

asset for catalytic applications and are utilized in 

both industrial and academic research. Metallic  

nanoparticles (NPs) are applied across multiple 

domains, including energy, chemistry, biology, and 

environmental science [28]. 

 

Silver-based nanocomposites exhibit an 

extensive variety of behaviours compared to their 

parent nanoparticles. Zhang et al. [29] synthesized 

Ag2O/g-C3N4/Fe3O4 nanocomposites by co-

precipitation and calcination methods, and these were 

used in the photodegradation of Rhodamine B (RhB) 

dye. Ullah et al. [30] synthesized a silver-morphine-

functionalized polypropylene adsorbent, which was 

effectively used for photocatalytic degradation of 

methyl orange in wastewater. A basic yellow dye, 

Auramine O (AO), was removed from an aqueous 

solution using a synthesized Ag2O nanocomposite 

[31]. Therefore, combining Ag2O nanoparticles with 

zirconium-based coordination polymers (Zr-CPs) 

results in a composite that improves photocatalytic 

activity in a synergistic manner. 

 

Despite significant advancements in water 

treatment technologies, the persistence of synthetic 

dyes and organic pollutants in wastewater remains a 

major environmental concern due to their toxicity, 

stability, and resistance to biodegradation. Conventional 

methods often fall short in achieving complete and 

cost-effective degradation of these contaminants. 

Recent studies suggest that nanostructured materials-

particularly metal-organic frameworks (MOFs), 

coordination polymers (CPs), and metallic nanoparticles 

like Ag₂O—offer promising photocatalytic capabilities 

for environmental remediation. However, the 

synergistic combination of Ag₂O nanoparticles with 

zirconium-based coordination polymers (Zr-

CPs) remains under explored. This study aims to 

investigate the photocatalytic efficiency of Ag₂O, 

Zr-CPs, and their composites in the degradation of 

organic pollutants. The goal is to demonstrate how 

these materials can be effectively utilized to 

address wastewater contamination, paving the way 

for potential industrial applications and sustainable 

environmental practices. 

 

EXPERIMENTAL 

 

Chemicals & Materials 

 

High-purity AgNO3 (99%) and NaOH (purity ≥ 97 

%) were procured from Sigma Aldrich. The 

model pollutant, methylene blue (MB) (82 %) was 

purchased from PT. Smart Lab Indonesia. Zr-CP was 

used as a precursor for composite synthesis. All the 

chemicals were used as supplied, with no additional 

purification. Deionized (DI) water was utilized in the 

stock solutions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Schematic representation of silver oxide nanoparticles synthesis. 
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Sample Preparation 

 

Synthesis of Ag2O NPs 

 

Silver oxide nanoparticles were synthesized by the 

co-precipitation method. First, 100 mL of 0.015 M 

silver nitrate (AgNO3) and 20 mL of 0.095 M sodium 

hydroxide (NaOH) solution were prepared separately 

in deionized (DI) water. The silver nitrate solution 

was heated to 70 °C. NaOH solution was added 

dropwise to the heated AgNO3 solution with 

continuous stirring. The resultant mixture was stirred 

and heated to 70 °C for 2 hours. Under these 

conditions, a greyish colloidal suspension was 

observed. The colloidal suspension was 

centrifuged and washed with DI water. The 

brownish grey product (Ag2O) was collected. 

Theproduct's particle structure was preserved by 

vacuum drying, and it was subsequently kept in a 

desiccator to prevent moisture absorption. 

 

Synthesis of Ag2O/Zr-CP Composite 

 

In a 250 ml beaker, 50 mL of a 25 % Ag2O colloidal 

suspension was prepared. This was subsequently 

mixed with 50 mL of a 75 % Zr-CP colloidal 

suspension by maintaining a 1:3 ratio of Ag 2O 

nanoparticles and Zr-CP. The resulting suspension 

was sonicated for 30 minutes to enhance mixing. 

The product was separated using centrifugation 

and washed with DI water several times to obtain a 

greyish Ag2O/Zr-CP composite. This was dried in a 

vacuum oven and then stored in a desiccator, as 

previously described. 

 

Photodegradation of Methylene Blue (MB) 

 

The photodegradation of methylene blue by Ag2O 

and the Ag2O/Zr-CP composite demonstrated 

their photocatalytic performance. 200 mL of a 

5ppm methylene blue solution was prepared using 

deionized (DI) water. A buffer tablet was used to 

maintain the pH at 9.2. 10 mg each of Ag2O and the 

Ag2O/Zr-CP composite catalyst were added 

separately to 100 mL solutions of methylene blue 

and stirred to ensure uniform dispersion. The 

solutions were kept in the dark for half an hour to 

ensure dye removal by adsorption. Then the 

absorbance of the samples was measured by UV-Vis 

spectroscopy. The dye solution with the photocatalyst 

was exposed to sunlight with continuous stirring, 

and a sample was taken every 20 minutes to 

measure absorbance. The following formula was 

used to determine the percentage of dye degradation 

[32]. 
 

𝑫𝒆𝒈𝒓𝒂𝒅𝒂𝒕𝒊𝒐𝒏 𝒆𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒄𝒚 (%) =
(𝑪𝑶 − 𝑪𝒕)

𝑪𝟎
× 𝟏𝟎𝟎 

 

Where C0 = initial concentration of MB 

 

And Ct = concentration at time t. 

 
Characterization Methods 

 

Fourier-transform infrared (FT-IR) spectra were 

recorded using an IRTracer-100 (Shimadzu 

Corporation, Japan) instrument equipped with an 

ATR (Attenuated Total Reflectance) accessory, over 

a range of 4,000 to 400 cm⁻¹. A UV-Vis 

spectrophotometer (Shimadzu UV-1800 Series) was 

used to record UV-Vis spectra in DI water within the 

wavelength range of 200 to 800 nm. Scanning 

Electron Microscopy (SEM) was used to evaluate 

morphology and microstructure using the EVO18 

instrument (Carl Zeiss AG, UK). Energy-dispersive 

X-ray spectroscopy (EDS) was utilized for 

elemental analysis and characterization of 

composition by identifying the distinctive X-rays 

emitted from the sample during its interaction with a 

high-energy electron beam. 

 

 

 

 

Figure 2. Schematic representation of Ag2O/Zr-CP composite synthesis. 
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RESULTS & DISCUSSION 

 

The synthesized Ag2O and Ag2O/Zr-CP composite 

were characterized by several spectroscopic 

techniques, including UV-Vis spectroscopy, FTIR 

spectroscopy and Energy Dispersive X-ray 

Spectroscopy (EDS). Additionally, an advanced 

imaging technique, Scanning Electron Microscopy 

(SEM), was also utilized. 

 

FTIR 

 

FTIR spectroscopy was employed to analyse the 

chemical structure and confirm the formation of 

the synthesized Zr-CP, Ag₂O nanoparticles (NPs) and 

Ag2O/Zr-CP composite. The FTIR spectra of the 

synthesized products were recorded in the range of 

4000–400 cm⁻¹, that showed characteristic peaks 

corresponding to the functional groups of the 

individual components, as well as the composite as a 

whole. 

 

In  the  FTIR spectrum of  the  Ag₂O  

nanoparticles, the peak at 883.39 cm⁻¹ corresponds 

to Ag–O stretching, while the peak at 1381.03 cm⁻¹ is 

attributed to nitrate ions (NO₃⁻), likely due to residual 

silver nitrate that was used during synthesis [33]. 

Stretching vibrations observed in the IR spectrum of 

Zr-CP at 1689.64 cm-1 and 1404.17 cm-1 are 

attributed to C=O and C=N stretching, respectively. 

In the Ag₂O/Zr-CP composite, peaks appeared 

at 1631.77 cm⁻¹ and 789.34 cm⁻¹, corresponding 

to C=O stretching and Ag–O vibrations. The 

Ag–O peak shifted from 883.39 cm⁻¹ to 

789.34 cm⁻¹, and the C=O peak from 1689.64 cm⁻¹ 

to 1631.77 cm⁻¹.These shifts indicate strong 

interactions between Ag₂O nanoparticles and 

the zirconium-based coordination polymer 

framework, likely due to metal–ligand 

coordination and changes in bond environment. 

Formation of the composite was proven by the 

peaks at 883.39 cm-1 and 1689.64 cm-1shifting to 

789.34 cm-1 and 1631.77 cm-1, respectively. Similar 

IR spectral shifts have been observed in 

previous studies.  Kayed et al. reported red 

shifts in Ag–O vibrations upon embedding Ag 

nanoparticles within Ag₂O, indicating altered  

electronic surroundings [34]. Likewise, Pasieczna-

Büchner et al. showed that metal–organic interactions 

lead to shifts in  functional group vibrations 

(such as C=O) due to coordination and 

electronic redistribution in the composite 

structure [35]. 

 

UV-Vis 

 

The UV-Vis spectra of the synthesized products 

were recorded to examine their optical characteristics 

(such as optical absorption and band gap) and to 

confirm the formation of the composite.  

 

 

 

 
 

Figure 3. FTIR spectra of Zr-CP, Ag2O/Zr-CP composite and Ag2O NPs. 
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Figure 4. UV-Vis spectra of the Ag2O NPs, Ag2O /Zr-CP composite and Zr-CP. 

 

 

 

Figure 4 demonstrates the UV–Vis absorption 

spectra of the Ag2O NPs, Ag2O/Zr-CP composite 

and Zr-CP. The UV-Vis spectrum of the 

Ag2Onanoparticles exhibited a peak at 237 nm 

(due to charge transfer transitions) and a broad 

peak at 479 nm (ligand-to-metal charge transfer 

(LMCT),while that of Zr-CP had a peak at 280 

nm due to π–π* transitions. For the Ag2O/Zr-CP 

composite, optical absorptions took place at 

220 nm and 487 nm. The π→π* transition of 

Zr-CP shifted to a lower wavelength (blue shift) in 

the composite (280 nm to 220 nm). This shift 

indicates electronic interactions between Zr-CP 

and the Ag₂O NPs. The slight redshift of the 

Ag₂O peak (479 nm to 487 nm) in the composite 

suggests strong interfacial interactions with Zr-CP. 

These shifts in wavelength provide clear evidence 

of Ag2O/Zr-CP composite formation. Similar 

spectral shifts have been reported in previous 

studies. Shi et al. (2014) observed red shifts in 

the LMCT band of Ag₂O when  incorporated 

into g-C₃N₄, which they attributed to interfacial 

charge transfer and strong coupling [36]. 

Likewise, Mishra and Chun explained that blue or 

red shifts in UV–Vis spectra can result from 

quantum confinement, metal–ligand interactions, 

or modification of the local electronic 

environment during composite formation [37]. 

 

Band Gap Analysis 

 

The Ag2O/Zr-CP composite had a bandgap of 1.8 eV, 

while the Ag2O NPs had a bandgap of 1.62 eV, as 

shown in Figure 5. The bandgap of Zr-CP was 

approximately 2.2 eV [22]. 

 

 

 

 

 

 

 

Figure 5. Tauc plots of band gap calculations for the (a) Ag2O NPs and (b) Ag2O/Zr-CP composite. 
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Figure 6. SEM images of (a) Ag2O/Zr-CP composite at 25.00 KX and (b) Ag2O/Zr-CP composite at 50.00 KX. 

 

 

 

The reduction in the bandgap value of Zr-

CP upon forming the Ag₂O/Zr-CP composite is 

likely due to the formation of a composite interface, 

where the electronic interaction between Ag₂O and 

Zr-CP facilitates band alignment and charge 

transfer. This interaction introduces new energy 

states between the conduction and valence 

bands, effectively narrowing the optical band 

gap and enhancing visible-light absorption. 

Such bandgap tuning is advantageous for 

photocatalysis, as it allows the composite to 

harness more of the solar spectrum. Similar 

bandgap narrowing due to Ag₂O incorporation has 

been reported in Ag₂O-based composites, such as 

Ag₂O/g-C₃N₄, where improved charge separation and 

red-shifted absorptions were observed [36]. The Tauc 

equation α=A(hv−Eg) n/hν was used for calculating 

bandgap values, where hv stands for photon energy, 

Eg for energy gap, A for proportionality constant, 

and α for absorption coefficient. This equation is 

commonly used to find a material's optical bandgap.  

 

Scanning Electron Microscopy (SEM) 

 

SEM is an important advanced technique that is 

used to produce intricate, high-resolution images 

by scanning the surface of a material. The 

images obtained from the SEM analysis provide 

comprehensive detailed information about the  

morphology and other surface properties of the 

samples. In this study, SEM analysis was performed 

to determine the morphology of the Ag2O/Zr-CP 

composite and to assess its porosity. 

 

Figure 6 visualises the surface details, where 

the porous and fluffy structure of the Ag2O/Zr-CP 

composite can be observed. Each image has a length 

of 100 nm. Therefore, it can be concluded that the 

size of the Ag2O/Zr-CP composite was in the 

nanometre range. The composite's morphology 

predominantly exhibited a porous and spongy 

structure. This suggests a high surface area, which 

is advantageous for photocatalytic applications. 

Similar features were reported by Shi et al. 

(2014) for Ag₂O/g-C₃N₄ composites, where the 

porous structure enhanced light absorption and 

surface reactivity [36]. Thus, the observed 

morphology supports the potential of the Ag₂O/Zr-

CP composite for efficient environmental 

remediation. 

 

EDS 

 

EDS (Energy Dispersive X-ray Spectroscopy) is an 

analytical technique employed in conjunction with 

SEM and used to determine the elemental 

composition of materials. In this study, EDS was 

carried out to confirm the formation of the Ag2O/Zr-

CP composite. Different areas were examined, and 

the associated peaks are displayed in Figure 7. Both 

the Ag2O NPs and Zr-CP can be observed in the EDS 

spectra of the synthesized composite.  
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Figure 7.EDS spectra of the Ag2O/Zr-CP composite. 
 

 
 

Table 1.EDS weight ratios of the Ag2O/Zr-CP composite. 
 

Element Weight (%) Atomic (%) 

Silver (Ag) 84.56 48.43 

Oxygen(O) 12.91 49.86 

Zirconium (Zr) 2.53 1.71 

 

 

From the spectrum, the amounts of silver 

(Ag), oxygen (O) and zirconium (Zr) were 

determined to be 84.56, 12.91 and 2.53 weight %, 

respectively. Table 1provides detailed information 

of the composite’s atomic and weight percentages 

from the EDS spectra. Zr-CP was a bulky, polymeric 

sponge-like compound and its void space was 

occupied by the Ag2O NPs. Approximately 10 % 

of Zr was present in each monomer unit of Zr-CP. 

 

A small amount (2.53 wt%) of Zr was 

observed in the Ag₂O/Zr-CP composite, as shown in 

Table 1. The low wt% of Zr observed may be 

attributed to the encapsulation of Ag₂O within the 

voids of the Zr-CP framework. Similar behaviour has 

been reported in MOF-based and g-C₃N₄ 

composites, where silver nanoparticles or silver 

oxide nanoparticles dominate the EDS spectra, 

while the lighter or embedded framework 

components appear in minor amounts. [36, 38]. 

 

Photocatalytic Activity 

 

The evaluation of photocatalytic activity in the  

degradation of MB in wastewater is highly dependent 

on time. The UV–vis absorption spectra for the 

breakdown of MB under UV light exposure were 

recorded at 0, 15, 30, 45, and 60 minutes, 

respectively, with the Ag2O NPs in Figure 8(a), 

Ag2O/Zr-CP composite in Figure 8(b) and TiO2 in 

Figure 8(c). 

 

 

 

Figure 8. The degradation of MB by (a) Ag2O NPs (b) Ag2O/Zr-CP composite (c) TiO2. 
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Figure 9. The decreasing trend in (a) C/Cₒ and (b) efficiency after 60 min of MB degradation by Ag2O NPs, 

Ag2O/Zr-CP composite and TiO2. 
 

 

 

According to the Beer-Lambert equation, 

absorption and concentration are directly 

proportional. As the irradiation time increased, 

the MB dye's absorption peak intensity gradually 

dropped in each case. This indicates that MB 

molecules were broken down by the Ag2O NPs, 

Ag2O/Zr-CP composites, and TiO2. 

 

The ratio of concentration at time ‘t’ to the 

initial concentration (C t/Cₒ) declined with time 

when the Ag2O NPs, Ag2O/Zr-CP composite, and 

TiO2 were present as a photocatalyst, as depicted 

in Figure 9(a). After 60 minutes of irradiation, 

the degradation efficiencies of the Ag 2O NPs, 

Ag2O/Zr-CP composite and TiO2 were 82.23 %, 

83.36 % and 80.49 %, respectively (Figure 

9(b)). TiO2 is an established photocatalyst 

[39]. The rate values obtained for the Ag2O 

NPs and the Ag2O/Zr-CP composite were 1.63 ×10-

2 min-1 and 3.36 ×10-2 min-1, respectively. The 

degradation efficiencies of both the Ag2O NPs and the 

Ag2O/Zr-CP composite were greater than that of 

TiO2. Therefore, it can be concluded that the 

Ag2O NPs and Ag2O/Zr-CP composite were 

potent photocatalysts. 

 

Photocatalytic Mechanism 

 

Understanding the photocatalytic mechanism is  

essential to explain how the Ag₂O/Zr-CP composite 

degrades dye molecules under light irradiation. 

The following section outlines the fundamental  

process involved in photocatalysis, which supports 

the experimental results observed in this study.  

Photocatalysisis an oxidation process in which  

exposure to light causes complex compounds to 

break down into simpler, non-toxic fragments that 

have decreased molecular weights. 

 

Photocatalyst, when radiated under suitable 

light and absorb it. The electron in the 

photocatalyst’s valence band (VB) jumps into the 

conduction band (CB), leaving a hole in the VB. 

Both the electron and hole migrate to the surface 

of the photocatalyst. Electrons participate in 

reduction reactions and holes participate in 

oxidation reactions. These photoelectrons can be 

transferred to oxygen molecules that are present or be 

absorbed on the photocatalyst surface, or present in 

its proximity. These oxygen molecules accept 

electrons from the CB of the catalyst and are 

converted to superoxide anions (•O2
-). These anions 

are highly reactive and can participate in various 

redox reactions. They can further be used to 

degrade any kind of virus, bacteria or pollutant 

molecule into simpler molecules like CO2 and H2O. The 

holes produced can oxidize H2O molecules that are 

absorbed over the catalyst or that are present in 

its proximity. These H2O molecules are converted 

into hydroxyl radicals (•OH) by donating 

electrons to holes present in the VB of the 

catalyst, thus converting it into a powerful 

oxidizing agent. Thus, these ions interact with 

organic pollutants or target molecules absorbed on 

the photocatalyst's surface, breaking them down 

into less harmful or inert substances. Figure 10 

shows the photocatalytic degradation mechanism 

of MB by Ag2O NPs and the Ag2O/Zr CP 

composite. 
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Figure 10. Photocatalytic degradation mechanism of methylene blue by Ag2O NPs, and the Ag2O/Zr-CP 

composite. 

 

 

 

 
 

Figure 11. Pseudo-first order kinetics plots of MB adsorption the (a) Ag2O NPs, and (b) Ag2O/Zr-CP composite. 

 

 

 

Kinetics of Photodegradation 

 

To compare the photocatalysts and understand the 

reaction rates, the kinetics of the photodegradation of 

MB in the presence of the Ag2O NPs and Ag2O/Zr-

CP composite were investigated as well.  

Plotting -ln(C/C0) over time in Figure 11(a, b) 

determined the reaction rate constant and resulted in 

a straight line, where Co is the absorbance at 0 min, 

and C is the absorbance at t min. The corresponding 

regression values (R2) for the Ag2O NPs and the 

Ag2O/Zr-CP composite were found to be 0.9774 

and 0.9937, respectively. 

 

Thus, the degradation of MB dye using a 

photocatalyst followed first-order kinetics, with 

regression values for the fitted lines of R2> 0.95. 

[40]. The rate constant (k) of the photodegradation 

process was obtained from the slope of the plots. The 

obtained rate constant values of the Ag2O NPs and 

Ag2O/Zr-CP composite were 1.63 ×10-2 min-1 and 

3.36 ×10-2 min-1, respectively. This type of kinetic 

behaviour has been commonly observed in related 

photocatalytic studies and indicates the effectiveness 

of the photocatalyst in facilitating dye degradation 

via a first-order reaction mechanism [41]. 

 

CONCLUSION 

 

A coprecipitation method and sonication technique 

were used to prepare the Ag2O nanoparticles and 

Ag2O/Zr-CP composite, respectively. FTIR and UV-
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Vis spectroscopy confirmed that the Ag2O NPs and 

Ag2O/Zr-CP composite were formed. SEM analysis 

confirmed the nanostructures of the synthesized 

Ag2O NPs and Ag2O/Zr-CP composite. Ag2O 

decreased the bandgap of Zr-CP in the Ag2O/Zr-CP 

composite. The optimum bandgap values of the 

Ag2O NPs and Ag2O/Zr-CP composite facilitated 

the creation of electron-hole pairs in the 

photodegradation process. Under solar irradiation, 

the Ag2O/Cu-CP composite showed significant 

photocatalytic activity in the breakdown of MB, 

compared to the Ag2O NPs. Thus, the Ag2O/Zr-CP 

composite may be used as a potent photocatalyst. 
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