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Introduction 

The generation of electrical power from photovoltaic 

light conversion is increasing all the time. This may     

be1-2 ascribed to the development of novel renewable 

energy materials and low-cost production systems, 

which has resulted in a decrease in the cost of a watt-

hour generated by photovoltaic means. Using 

polycrystalline semiconductor thin films is an 

intriguing technique for lowering the cost of 

photovoltaic cells1. The covers of nanobatteries 

(NBs) are made up of several semiconductor and 

conductive organic polymer layers, including the 

absorber or active material, which will be discussed 

more below2. For many years, researchers have been 

interested in the cadmium telluride (CdTe) 

semiconductor, which belongs to the II-VI family. 

The earliest work on CdTe production and 

applications extends from the 1890s through the 

1920s. CdTe has mostly been investigated in the last 

ten years as a polycrystalline thin film and as a 

quantum dot. It has been created as a thin film using 

Abstract 

Cadmium telluride (CdTe) nanocrystals (NCs) have generated the interest of researchers as an electrode 

material in lithium-ion batteries (LIBs) due to a potentially high capacity. CdTe nanocrystals or quantum 

dots (QDs) were synthesized using laser ablation (Nd: YAG laser at energy 600 mJ by 150 pulse 

number) to be utilized to form a nanobattery device out of ITO/CdTe/Li: graphene/TPD/Ni. The spectra 

of the CdTe NCs were assessed using ultraviolet-visible (UV-VIS) and photoluminescence (PL) 

spectrometers, and the outcomes proved that the CdTe NCs synthesized were nanocrystalline structures. 

The energy gap (Eg) within CdTe NCs regarded as PL has been identified to be close to 2.33 eV. CdTe 

NCs produced via laser ablation enhance the functionality of the nanobattery by increasing the carrier's 

charge mobility and, as a further benefit, by facilitating recombination processes inside CdTe NCs with 

Li ions. In addition to lighting at (3V), current-voltage (I-V) specifications establish a suitable 

environment as well as formation. CdTe NCs increased the capability of the nanobattery by increasing 

the charge mobility of the carrier and, as a result, the interactions between CdTe NCs ions and TPD 

conductive polymer. Similarly, combining TPD conductive polymers with CdTe NCs semiconductor 

layers in nanobattery resulted in a complex creation of conductive polymers and semiconductor 

nanomaterials, resulting in high-performance nanobattery efficiency. The nanobattery mechanism built 

using materials for semiconductors (CdTe NCs) and (Li-graphene) has successfully run the nanobattery 

at low voltages while supplying a large current.  
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close space vapor transport (CSVT), laser ablation, 

electrodeposition, and spray pyrolysis, and it has 

mostly been employed as the absorber material of 

thin-film photovoltaic3.  

Recent CdTe deposition techniques are based on 

dispersing CdTe nanocrystals in water or organic 

solvents4 and transforming them into CdTe thin films 

utilizing simple and inexpensive deposition 

processes such as dip-coating or spin-coating and an 

annealing procedure. Many approaches have lately 

been studied to overcome the limitations of CdTe 

NCs-based cathodes. One technique is to exploit the 

nanostructure properties of the material to boost the 

mechanical stability of CdTe NCs and minimize 

diffusion paths for Li ion transport, thus optimizing 

cycling efficiency and focusing primarily on lithium-

ion diffusion5.   

 Furthermore, once we have arrived at a combination, 

all of these components should be as large as feasible 

to build a technique. A standard approach to generate 

transparent devices, as proved in QDs, graphene, and 

organic semiconductors, is working to components 

with low contrast sensitivity and high absorbance6. 

However, nanostructured CdTe with a high surface 

area promotes electrolyte side reactions, resulting in 

irreversible capacity loss during the first cycle. 

Furthermore, this method is insufficient to increase 

CdTe high electric conductivity altogether. To 

further overcome the constraints of the CdTe 

cathode, nanostructured materials might be blended 

with a highly conductive and elastic matrix to form a 

nanocomposite structure7. 

In the current assignment, a simple sustainable 

synthesis method for reconstructing homogeneous 

CdTe nanocrystals by laser ablation deposition with 

graphene surface on the Li nano battery to fabricate 

CdTe-Li nanobatteries (CdTe-LiNBs) is used, as 

well as an investigation of the physical and 

physicochemical effectiveness of the resulting CdTe-

LiNBs is used. The electro layer that adds CdTe NCs 

to the surface of the Li substrate improves surface 

area while also providing the best available 

technology specific-capacity, good cycle-stability, 

and exceptional efficacy. Because of these 

properties, CdTe NCs are a great candidate as an 

emissive material in CdTe-LiNBs. In addition, for 

enhanced reversible performance of the nano battery 

in the environment, an environment friendly nano 

battery is developed. 

Materials and Methods 

Initially, 0.8 g of cadmium chloride (CdCl2) and 0.3 

g of sodium telluride (Na2Te) were dissolved in 40 

ml of deionized water (Na2HTe). The Nd: YAG laser 

operating at 1064 nm with energy up to 600 mJ/pulse 

is to be used to synthesis CdTe NCs (see Fig 1). The 

laser beam is focused (focal length =20cm) on the 

mixed solution from a lens distance of 5 cm. A 

container was spinning to generate homogeneous 

nanocrystals and stirred for 2 hours before passing 

the nanocrystals solution with an increased pulse 

number of 150 pulses, allowing the color of the CdTe 

NCs solution to change to a light green. After that, 

the CdTe NCs were collected and cleaned five times 

with deionized water before being completely 

vacuum packed. The setup of the established 

nanobattery device used three layers in the following 

CdTe NCs synthesis. CdTe NCs and Li are now 

combined within the graphene layer, with N, N'-bis 

(3-methylphenyl)-N, N'-bis (phenyl) benzidine 

(TPD) organic polymer provided by Sigma-Aldrich 

progressively poured upon it. Organic polymeric 

coating melting 40 mg/ml in ethanol by injection on 

a glass substrate by aggregation process using 

covered spinning at 2000 r.p.m. in a round 10 sec for 

separate covered polymers. To avoid crashes, the 

first layer was 0.2%wt CdTe NCs in the cover, the 

second layer was always Li mixed with graphene at 

a 1:1 ratio, and the third layer was TPD conductive 

polymer. Immediately after coating in a 40°C oven 

for 15 minutes, the coating on each cover dries away. 

TPD and Li blended graphene layers appear to be 30 

and 12 nm thick, respectively, while a CdTe NCs 

cover appears to be 10 nm thick. A nickel (Ni) 

cathode then gets embedded in the system layer. 

Nanobattery processing CdTe-Li nanocrystals 

covering graphene may create CdTe and Li ions 

transport rates in nanobatteries in response to a 

battery life. An electrical generator built of 

nanostructure material that may produce electrical 

watts by heading carrier ions to a nanomaterial layer. 
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 Figure 1. Laser ablation technique of CdTe NCs colloidal formation 

Results and Discussion 

Figs 2 and 3 illustrate the absorption and 

photoluminescence spectra of CdTe QDs.  

 
Figure 2. Absorption of CdTe NCs                         

 

Figure 3. Photoluminescence of CdTe NCs 

 

A UV-VIS band spectrum analyses the absorption of 

high-level CdTe NCs. These findings have been 

obtained in an adequate setting when compared to the 

absorption spectra of previous studies8, 9. Fig 3 

exhibits the photoluminescence of CdTe NCs, which 

suggests that a specific energy band conduction 

occurs at 530 nm. Excessive fluorescence occurs as 

a result of the emission of the near-band edge of 

CdTe NCs, with additional highlights at 460 and 620 

nm caused by free excitons recombination. These 

broad emissions are linked to deep-level leaks, which 

can be caused by defects in structure. According to 

that circumstance, the presence of the relevant defect 

identified as a beyond observer, an emission 

associated with nanocrystalline defects CdTe NCs 

might be due to Cd or Te vacant seats10,11. The 

energy-gap in CdTe NCs must have been established 

in the photoluminescence formulated at essentially 

2.3 eV. 

 As shown in Fig 4, the crystalline topography of the 

grown CdTe NCs has been determined in the SEM at 

50 Kx magnification. The QDs covering's SEM 

properties serve as an acceptable notice for the 

formation of CdTe NCs. The particles produced by 

SEM have an average size of roughly 10 nm. Fig 4 

depicts spherical morphology generated QDs at 100 

nm scale. 
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Figure 4. Scanning electron microscope (SEM) of 

CdTe NCs 

Specifies the electrically charged CdTe NCs that 

perform in Hall Effect orders of magnitude. Thin 

layers of 10, 20, and 30 nm thickness possess 

semiconductor activity with n-type conductivity. 

Table 1 summarizes the Hall Effect. 

 

 

 

 

 

 

 

 

 

Table 1. Overview of Cadmium telluride nanocrystals Hall Effect measurements with varying 

thicknesses 

Sample Thickness (nm) Conductivity (Ω.cm)-1 Mobility 

(cm2/Vs) 

Hall Coefficient 

(cm2/C) 

Discharge 

per hour 

 

CdTe 

10 2.56 48.5 -1.23×108 10-5 

20 1.48 16 -1.27×108 102 

30 1.34 13.5 -1.31×108 103 

 

When compared to other CdTe NCs thicknesses, 

Table I suggested that CdTe NCs varying in 

thickness checked had strong conductivity of a high 

thickness (10 nm). The mobility of CdTe NCs of very 

comparable thickness (10 nm) is greater than that of 

CdTe NCs of different a thickness (20 and 30 nm), 

implying that the CdTe are impacted by a decrease in 

the resistance of the CdTe NCs, which appears to 

suggest that, amid substantial increases in the QDs, 

the growth of recombination extremely emerged a 

CdTe nanobattery device and induced charges, 

which governed. In light of the improved electron 

confinement in CdTe NCs, mobility in a carrier 

increases as dimensions’ decrease. This feature 

separates nanobatteries from commercial batteries, 

which operate at higher voltages and have lower 

efficiency. Fig 5 explains the I-V combinations of the 

CdTe nanobattery device achieved with the 

ITO/CdTe/Li: graphene/TPD/Ni performance. Fig 5 

shows the capacity to rearrange with a general 

conversion voltage of 3 V voltage bias and a current 

of just under 0.01-0.44 mA. 

 

Figure 5. I-V characters of the ITO/CdTe/Li: 

graphene/TPD/Ni nanobattery device. 

A nanobattery consequence of current-voltage 

demonstrates an overall rise in current produced with 

a decrease in the size of the depletion-edge layer. 

Because of the massive growth of the dispersion of 

ions (CdTe and Li) inside the valence and conduction 

band, the propagation band barrier will reduce in the 

forward bias, dramatically increasing the emerging 

current via the nanobattery12,13. Because the 

allowable charge and discharge processes altered 
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dramatically from one cycle to the next, the stream 

remained stable for the duration of the cycle13. The 

number of charging and discharging cycles that a 

battery may go through before it stops operating is 

referred to as its life-cycle. The discharge depth has 

a significant impact on the life of CdTe NCs 

batteries. The depths of discharge describe how 

much of a battery's storage is consumed. Because 

rechargeable batteries provide lithium ions (Li) to 

(CdTe NCs) owing to system discharges, 

recombination would increase the forward bias's 

current flow14, 15. At this point, these processes 

emerge as a result of multiple techniques that affect 

the production of nanobatteries; a carrying The 

technique is not obviously under the control of 

another synthesis. Inadequate results impact success, 

which is also apparent in a band gap the semi-

conductors that is running additional devices for 

providing current16, 17. These devices in the gap 

charge domain can be classified as imperfections 

surface imperfections, barrier annealing, output 

recombination, and boundary configurations18. Fig 6 

illustrates a view of an 

ITO/CdTe/Li:graphene/TPD/Ni nanobattery, 

whereas Fig 7 displays the light emitted by this 

nanobattery component. 

 

Figure 6. A picture of the ITO/CdTe/Li: 

graphene/TPD/Ni nanobattery device. 

 

Figure 7. Light illumination produced by 

ITO/CdTe/Li: graphene/TPD/Ni nanobattery 

device. 

Conclusion 

In the decision, the controllable size of CdTe NCs by 

laser ablation strategy is supported by composition 

analysis, which has been very beneficial because the 

crystalline size reduced as the number of laser pulses 

increased and they had deep imperfections. These 

imperfections can be constructed in several ways, as 

well as nano-electronic devices. CdTe NCs raised the 

ability of the nanobattery by boosting the charge 

mobility of the carrier and, as a result, the processes 

of interaction between CdTe NCs ions and TPD 

organic conductive polymer. likewise, using TPD 

conductive polymers in nanobattery with CdTe NCs 

semiconductor layers resulted in a complex 

formation of conductive polymers and 

semiconductor nanomaterials, resulting in high-

performance nanobattery efficiency. The raised high 

and current forward can thus explain the suitable 

contact between the layers of Li-graphene and CdTe 

NCs. The current-voltage characteristics are 

completely matched with the needed voltage, which 

produces critical features for the functioning of the 

nanobattery system. A progressive interaction 

development in the nanobattery device involving 

CdTe NCs, Li ions, and TPD organic polymers may 

give forward current flow bias to use confined volts 

and create positive outcomes for light output. The 

development of a CdTe nanobattery device utilizing 

semiconductor materials (CdTe NCs) and (Li) 

resulted in the nanobattery working with a restricted 

voltage and a high flow. Nonetheless, research-

arranged innovative conductor supplies continue to 

push the limits in terms of cost, conversion 

efficiency, extended lifetime, and stability. As new 

nanomaterials and approaches emerge, nanobatteries 
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will undoubtedly have a greater impact on our daily 

lives in the next few years. Furthermore, new 

nanomaterial preparation processes should be 

applied to reduce the cost of nano storage capacity 

studies. 
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 تثاث بالليزر لشحن البطارياتحعن طريق الا بلورات نانوية تيليورايد الكادميوم تخليق أيونات

 النانوية

 عقيل مهدي كاظم

.الكرخ للعلوم، بغداد، العراق جامعةالعلوم، كليةالفيزياء الطبية،  قسم  

 

 ةالخلاص

. لعالياوتحملها بسبب قدرتها ربائي في بطاريات الليثيوم أيون اهتمام الباحثين كمادة قطب كه أثارت بلورات تيلورايد الكادميوم النانوية 

مللي جول  066اقة عند ط ياك-ندوميومتثاث بالليزر )ليزر حالنانوية أو النقاط الكمومية باستخدام الاتيلورايد الكادميوم تم تصنيع بلورات 

بلورات تم تقييم أطياف   :ITO/TPD/Li ينالجراف :CdTe / Ni /( لاستخدامها لتشكيل جهاز بطارية نانوية من اتنبضعدد  056× 

رات تيلورايد الكادميوم لوبوأثبتت النتائج أن  ،ف الأشعة فوق البنفسجية المرئية والتلألؤ الضوئيباستخدام مطياتيلورايد الكادميوم النانوية  

 عنها التلألؤالضوئي ربعيالتي  بلورات تيلورايد الكادميوم النانوية  تم تحديد فجوة الطاقة داخل  المركبة كانت هياكل بلورية نانوية. النانوية

ف تثاث بالليزر على تحسين وظائحالمنتجة عن طريق الا ات تيلورايد الكادميوم النانويةبلورتعمل  .الكترون فولت 3.22لتكون قريبة من 

 ات تيلورايدبلورداخل  تحادبطارية النانو عن طريق زيادة حركة شحن الناقل ، وكميزة إضافية ، من خلال تسهيل عمليات إعادة الا

تخلق بيئة مناسبة  والتيارمواصفات الجهد  فولت( ، فإن 2عند )حدثت  الإضاءة ان  بالإضافة إلى  .الليثيوممع أيونات الكادميوم النانوية 

من قدرة البطارية النانوية عن طريق زيادة حركة الشحن للحامل، ونتيجة لذلك، التفاعلات بين أيونات  CdTe NCsزادت  .التكوين في

CdTe NCs ر الموصلوالبوليم TPD  . وبالمثل، أدى الجمع بين البوليمرات الموصلةTPD صلات مع طبقات أشباه الموCdTe 

NCs  في البطاريات النانوية إلى إنشاء معقد لبوليمرات موصلة ومواد نانوية لأشباه الموصلات، مما أدى إلى كفاءة بطارية نانوية عالية

-الليثيوم) و  (بلورات تيلورايد الكادميوم النانوية )نجحت آلية البطارية النانوية التي تم بناؤها باستخدام مواد لأشباه الموصلات  الأداء.

 في تشغيل بطارية النانو بجهد منخفض مع توفير تيار كبير. كرافين( 

 , الاحتثاث بالليزر, الليثيوم, بطارية نانوية, بلورات نانويةتيلورايد الكادميوم الكلمات المفتاحية: 
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