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Abstract: This paper examinesOptical property of silver oxide.The aim of this work is to calculate the results 

obtained via experimentsconducted on samples of silver oxide ( oAg2
).UV-Visible spectrophotometer was used 

at normal incident of light inthe wavelength range of 200–1100nm.The  Results in all samples showed high 

absorption in visible region with absorption edges in the blue region of the electromagnetic spectrum. Photo 

activation of silver oxides oAg2
 in this region causes transition from the groundto excited state.Results also 

showed that samples have high transmittance in the near infrared region and hence could be of use in devices 

that provide heat and visible light into the house. 
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I. Introduction 
This paper attempts to study optical properties for silver oxide. In this concern, silver oxide refers to 

the chemical compound with the formula 𝐴𝑔2𝑂. Uses of silver oxide include some silver-oxide batteries (I, 

IIIoxideAg4O4). In organic chemistry, silver oxide is used as a mild oxidizing agent oxidizing aldehydes to 

carboxylic acids. Such reactions often work best when the silver oxide is prepared in sit form silver nitrate and 

alkali hydroxide. The compound 𝐴𝑔2𝑂 possesses a simple cubic structure at room temperature; Thermal 

decomposition of silver oxide into oxygen and silver is the unique characteristics, which led to the promising 

technological applications [1]. There are different phases of silver oxide including Ag2O,𝐴𝑔𝑂, Ag3O4, Ag4O3, 

and Ag2O3 [11]in interaction with oxygen and with different crystalline structures. Thermos observable and 

stable phases are Ag2O and𝐴𝑔𝑂 . 𝐴𝑔𝑥𝑂In addition, we can found widely studies of thin films owing to their 

wide range of applications [10]. The use of a silver oxide (𝐴𝑔𝑥𝑂) film as an optical film that suggests a 

promising uses because of its distinctive optical properties. In addition, suggested that a𝐴𝑔𝑥𝑂 film deposited by 

magnetron reactive sputtering can be used as a surface-Plasmon and surface-enhanced Raman spectroscopy 

source. Particularly, 𝐴𝑔𝑥𝑂 film has been found to have a promising application in optical and magneto–optical 

storage since 1992 [9].  Metal oxides in the Ag-O system, including𝐴𝑔2𝑂, 𝐴𝑔𝑂,𝐴𝑔3𝑂4 Ag3O4and𝐴𝑔2𝑂3 , 

constitute a fascinating group of inorganic materials .also the  Silver oxides crystallize in vari- ous types of 

crystal constructions, foremost to a diversity of interesting physico chemical properties such as exciting, 

electrochemical, electronic and optical properties [2]. All this uses and applicationof silver oxide𝐴𝑔2𝑂give the 

significance of this study  

Experimental Details 
0.25 g of silver nitrate (AgNO3) solid was dissolved in 5mL of distilled water in a 100mL beaker. 

Then, triethanolamine TEA solution was added drop wise with constant stirring until the initially formed 

precipitate was dissolved (brownish solution becomes colorless). More distilled water was added to make a total 

volume of 80 mL. The pH of the bath was 8.0. Glass slides that have been preleased by degreasing in 

concentrated H2SO4, washed with water and detergent, and rinsed with distilled water were vertically placed 

into the beaker and the bath was brought to and kept at 50∘C on a hot plate. After various periods of time (50, 

60, 70, 80, and 90mins), the coated slides were removed from the bath, thoroughly rinsed with distilled water, 

and air-dried using electrical hand drier. The films were annealed at 200∘C for better adhesion and homogeneity 

on the substrates.Characterizations the optical properties of the films were examined by using a UV-Visible 

spectrophotometer at normal incident of light in the wavelength range of 200–1100nm. Thus to calculatedthe 

band gaps and the refractive index of the samples: 
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 Fig (1) 

 

 
Fig (2) 

 

 
Fig (3) 



Study of Some optical properties of silver oxide ( oAg2
) 

DOI: 10.9790/4861-0806015154                                           www.iosrjournals.org                                   53 | Page 

 
Fig (4) 

 

II. Optical Studies 
 Figure (1) shows the absorbance plot as a function of wavelengths as obtained from the UV-VIS 

spectrophotometer. We calculated the transmittance and reflectance using Beer Lamberts and assuming 

negligible scattering .all the samples showed high absorption in the visible region with absorption edges in the 

blue region of the electromagnetic spectrum. Photo activation of silver oxides Ag𝑥O in this region causes 

transition fromthe groundto excited state. The electrons transit to the impurities energy level induced by photo 

catalytic centers (Ag3O, Ag2O+O, and Ag3 +O)when being photo activated by blue light. ThisExplains why 

illumination of silver oxide samples with blue and UV mercury lamp produces fluorescent Ag𝑥Nano 

clusterswhich agrees with  [3]. This phenomenon of Ag2O is whatmakes it suitable for Surface Enhanced 

Raman Scattering detection (SERS) for chemical and biological molecules as Some research also assume [8, 5] 

and optical data storage . There was a decrease in the absorption as the dip time increased from 70 to 90mins. 

This is likely due to an increase in the transmittance and reflection of the samples as the dip time increases.This 

implies that at a higher dip time, transparent films are obtained which could be used as a transparent conducting 

oxide (TCO).The samples also show high transmittance in the near infrared region and hence could be of use in 

devices that provide heat and visible light into the house (Figure 2). The observation of peaks in absorption and 

transmission data is confirmed to be that of the samples. The samples removed after 50mins showed slight lack 

of trend with other samples. This is not easily discernible and could have resulted from unforeseen deposition 

conditions. The refractive index is related to the reflectance and extinction coefficient according to Equation in 

reference [7]: 

𝑅=(𝑛 − 1)
2
+ 𝑘2

(𝑛 + 1)
2
+ 𝑘2

 

Where𝑅is the reflectance, 𝑘is the extinction coefficient, and 𝑛is the refractive index of the medium. For 

semiconductors and insulators in which absorption is high and interference is neglected, 𝑘2≪𝑛2
, the relationship 

approximates to 

𝑅=(𝑛 − 1)
2
 / (𝑛 + 1)

2
 

Figure 3 shows the plotof refraction against wavelength. The range ofrefractive was seen to be between -4.5 to -

1 withincreasing trend between the 70 to 90mins dip time. The50 mines dip time showed an anomaly.  

These absorption spectra, which are the most direct and perhaps the simplest method for probing the band 

structure of semiconductors, are employed in the determination of the energy gap, 𝐸g. The 𝐸g was calculated 

using the well-known Talc’s relation: 

                                                                              𝛼 =   ℎ𝜐 − 𝐸𝑔 𝑛ℎῡ                                                                  
Where𝐴 is a constant, ℎ𝜐 is the photon energy, and 𝛼is the absorption coefficient, while 𝑛 depends on the nature 

of the transition. For direct transitions 𝑛 = 2 or 2/3, while for indirect ones 𝑛 = 1/2 or 3, depending on whether 

they are allowed or forbidden, respectively. The best fit of the experimental curve to a band gap semiconductor 

absorption function was obtained for 𝑛 = 2 to obtain direct band gap energy values. The obtained values 

between 2.7 eV for all sample except 90 min is 2.62eV, respectively (Figure 4).as shown in [8-9] 

 

III. Conclusions 
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We found in this study that thesamples show high transmittance in the near infrared region and hence 

could be of use in devices that provide heat and visible light into the houses.  
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