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Abstract: This research focuses on the Mechano luminescence of Ce doped CdSe/PVA nano composite. 

The Solution Casting technique is used to prepare the samples. It is discovered that the ML intensities 

depend on the impact velocity. Two peaks in ML intensity appear with time when the ML is induced 

impulsively by the impact of a moving piston on the nano composite, and it is observed that the peak 

intensities of the first and second peaks (Im1 and Im2) increase with increasing impact velocity. With 

increased impact velocity, however, the time corresponding to the first and second maxima (tm1 and tm2) 

changes towards shorter time values. 
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I. INTRODUCTION 

A significant physical phenomenon known as mechano luminescence (ML) occurs when materials undergo mechanical 

stress such as rubbing, cleavage, compressing, or impulsive forces, causing an emission of light to be seen pulverizing, 

sifting, vibrating, etc.[1-5]Numerous other phenomena, such as thermal shocking (rapid cooling or heating), phase 

transition, and the separation of two distinct materials in contact, have also been linked to emission via ML. Elastic and 

plastic deformation of the solids can both cause ML. In the literature, ML has also been referred to as fracto 

luminescence, elastico luminescence, plastico luminescence, and triboluminescence depending on the type of 

mechanical stress.[6,7] It has been demonstrated that numerous organic and inorganic crystals, polymers, ceramics, and 

glasses exhibit ML.[8] ML has found many significant uses, including impact sensors in spacecraft (the kinetic energy 

of impact can be calculated from the emission intensity), damage sensors, fracture sensors, sensors for stress and its 

distribution in solids, crack propagation in solids, and comprehension of the fundamental mechanisms of crack 

growth.[9-11] 

The great durability of semiconductor-based polymer nano composites sets them apart from free high-dispersion 

particles and thin solid films by preventing both oxidation and coalescence. The influence of the polymer matrix on the 

optical and electrical properties of the materials is the main problem with polymer nano composites in comparison to 

other nanostructures.[12,13] In the visible spectrum, CdSe is an alluring II–VI semiconductor with a bulk optical band 

gap of roughly 1.74 eV.[14] CdSe nano particles of the right size can have tunable emission peaks and absorption edges 

anywhere in the visible spectrum due to quantum confinement. Because CdSe polymer nanocomposites have tunable 

electrical and optical properties and may find use in flexible electronics, their manufacturing is therefore appealing.[15] 

Recently, hybrid photovoltaic systems have made extensive use of CdSeconducting polymer nanocomposite.[16] 

 PVA is a synthetic polymer that is water soluble, biodegradable, and non-toxic. Its many advantages include its ability 

to create thin films, optical clarity, ease of processing, high dielectric strength, and strong charge storage capacity. Its 

biological applications have also drawn attention.[17] 

Rare-earth doped luminous materials are important radiation detectors in various domains, such as treatment, nuclear 

power plants, geological dating, and personal and environmental radiation monitoring. The emission of light beyond 

thermal equilibrium that follows the absorption of energy from an external source is known as thermo luminescence, or 

TL.[18]Rare earth luminous materials are used in nearly all areas of photonics and optoelectronics today, including 

biomedicine, energy conservation, lighting, displays, sensing, optical information storage, and sensing. This 

tremendous momentum inspired us to quickly edit this album, present a summary of the most recent developments, and 

serve as a model for future research and development involving rare earth luminous materials. Mostly involving 
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lanthanide ion-doped phosphors, persistent luminescent materials, lanthanide ion-doped up conversion materials, rare 

earth luminescent complexes, rare earth-relevant perovskite materials, and their applications in lighting, displays, 

information storage, sensing, and bioimaging/therapy, this special issue includes a number of state-of-the-art, excellent 

original research reports as well as timely, authoritative reviews of pertinent progress.[19 

 

II. METHODS AND MATERIAL 

In the current study, a single-step reaction is utilized as a solution growth approach. Due of its aqueous solubility, 

polyvinyl alcohol (PVA) was used as the polymer matrix. The polymer solution's high viscosity would be useful in 

regulating the selenide nanocrystals' development. Additionally, the polymer matrix would shield the selenide particles 

from photo oxidation from an application approach. 

Cadmium Chloride (CdCl2), Selenium metal Powder (black 99%), Sodium Sulphite (Na2SO3),Cerium chloride 

(CeCl3),Polyvinyl alcohol (PVA), Ammonia Solution are used for synthesis. All Chemicals and materials purchased are 

of higher purity (99%) and are used directly without any purification. Double distilled water is taken as solvent. 

For making Cd1-x Se Cex/ PVA nanocomposite film for various value of x (x= 0.05, 0.1, 0.2,0.5). Sodium selenosulfate 

aqueous solution was made by refluxing selenium powder in Na2So3 aqueous solution at 700 C and continue stirring 

until a clear solution was formed. To stop decomposition, the sodium selonosulfate solution was filtered, then sealed 

and kept at 60°C in the dark. 

For PVA solution 6g of PVA was added to 100ml of deionised water and stirring at 900 C until a viscous transparent 

solution was achieved. CdCl2 were dissolved in deionised water to form 0.01M solution.  

A Ce-doped CdSe/PVA nanocomposite might be created by using PVA solution and gradually adding ammonia 

solution until a clear solution appeared. Add the CdCl2 and Na2So3 solution to the proper amount. Stir continuously at 

room temperature after adding the CeCl3 solution to ensure a uniform mixture. The solution was poured into a petridish 

to create a consistent layer of film. 

 

III. RESULTS AND DISCUSSION 

Mechanoluminescence (ML) has been studied in a wide range of organic and inorganic crystals in recent years. The 

created nanocomposite film was put in a sample holder above the guiding cylinder on a transparent Lucite plate in order 

to measure the ML characteristics. To monitor the ML kept under the Lucite plate, a photomultiplier tube was 

employed. The aluminium foil was applied to the sample, and it was secured using adhesive tape. 

A 200 g brass cylinder was dropped through a guiding hollow cylinder at several heights to fracture the samples. The 

oscilloscope was attached to the photomultiplier tube's output. The oscilloscope provides the ML as a time vs voltage 

graph, which we used to determine the ML intensity. The mechanoluminescence characteristics of a Ce doped 

CdSe/PVA nanocomposite were investigated in this work. 

On a Ce doped CdSe/PVA nanocomposite, Fig. 1 illustrates the transient behaviour of ML caused by varying impact 

velocities of moving mass. In the ML intensity versus time curve, two peaks can be seen. After increasing initially and 

reaching a maximum value, the ML gradually falls, then grows once more and reaches a maximum value before 

declining once again and eventually disappearing. Two key observations are as follows: The two maxima's intensities, 

Im1 and Im2, respectively, increase with impact velocity, and the first and second maxima's time positions, tm1 and tm2, 

move towards lower values as impact velocity increases. 

Figure 2 displays a plot of the changes in the peak ML intensity Im1 and Im2. With higher impact velocities, the ML 

intensity corresponding to both peaks increases. In order to examine the impact velocity. Fig. 3 shows the plotting of tm1 

and tm2 as a function of impact velocity. It demonstrates that the tm1 values and tm2 drop as the impact velocity increases. 
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Fig.1 ML of Ce doped CdSe/PVA nanocomposite. 
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Fig:2 .ML intensity depend on impact velocity. 
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Fig: 3. Dependence of tm1 and tm2 on the impact velocity. 

 
IV. CONCLUSIONS 

Two peaks can be seen in the ML intensity vs. time graph for the Ce doped CdSe/PVA nanocomposite. Im1, the initial 

peak to appear on the deformation region is always bigger than the post-deformation region's second peak, Im2. After 

peaks I and II, the ML intensity decreases exponentially with time. As impact velocity increases, so does the ML 

intensity correspond to the first and second peak, Im1 and Im2. With increased impact velocity, the time tm1 and tm2, 

which correspond to the first and second peaks in the ML intensity versus time curve, shift towards shorter values. 
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