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Abstract  

Thin-film organic solar cells have been made using organic and inorganic nanocomposites to 

enhance solar energy collection or speed up charge transport procedures.. The main criteria used 

to determine whether a nanocomposite is suitable for use in solar energy applications are its 

photoassimilation, conductivity and ecological strength. In this study, the properties of several 

nanocomposites that are commonly used in the fabrication of various types of thin-film solar cells 

are investigated. .. 

Keywords: Nanocomposite; Organic Solar cell, Thin Film, solar energy, photovoltaic. 

Introduction 

Thin film systems with needs as small as a few nanometers are of great interest to contemporary 

research., showing exceptional qualities in practical applications in all fields (hardware, 

optoelectronics, high temperature superconductivity). increase. Aspects must be constrained due 

to some interrelated common requirements of modern civilization that are primarily necessary for 

its continued existence and controllable functions, but also to enthusiastic and environmental 

requirements. It can also be reduced. The use of petroleum derivative-based innovations appears 

to be one of the main causes of continued concentrations and pollution of ozone-depleting 

compounds. With less impact on the environment, sustainable resources should focus on providing 

more energy to humanity quickly. The urge to transition to eco-friendly energy sources has 

prompted the development of a number of devices, which have benefited from continuous research 

in a number of fields that may reveal new materials for already existing devices. For instance, the 

direct methanol energy module, a famous invention, was created as a result of the development of 

nanomaterials specifically intended for energy conversion processes.. Their development allows 

light to be used to support interactions through synergistic game plans. Due to its abundance, the 

use of sunlight has received a lot of attention. For example, a 10% efficient solar system on just 

0.16% of the Earth's surface could meet human energy needs by 2050. This article explains how 

nanoscience and nanotechnology can aid in the creation of long-lasting and more effective energy 

systems. Typically, materials and properties in the nanoscale, or between billionths and billionths 
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of a meter, are described by the general phrase "nanotechnology" (Figure 1). In any event, to 

develop and manage the characteristics of nanomaterials and nanosystems, we notably advise the 

careful management and downscaling of atoms and molecules. Nanomaterials show size-

dependent characteristics ranging from 1 to 100 nanometers when they have quantum qualities. 

This is one of the primary factors influencing how energy is converted and stored overall due to 

nanotechnology. Handcrafted devices now possess possibilities not found in nature or in mass-

produced materials due to their features, which are very different from those of mass-produced 

materials.. .. 

 

 

Organic Semiconductors Used Most Frequently for OSC 

Polymers containing single and double bonds that can exchange electrons make up organic 

semiconductors. All of the backbone atoms in polyunsaturated molecules, also referred to as 

shaped polymers, are hybridized to either sp- or sp-2. The polymers that are produced in the pure 

neutral state are either separators or wide-hole semiconductors. Some of them just undergo a cycle 

called doping before becoming metallic-looking conveyor belts. Interest in the synthesis of shaped 

polymers was prompted by the discovery of conductive polymers in the 1970s. The production of 

photonic, electrical, and material devices such light-emitting diodes, thin-film semiconductors, 

solar cells, and plastics has a lot of potential for this polymer. Organic semiconductor molecules, 

which are frequently used to create solar cells, can be utilized to create his acceptor molecules, 

such as lasers. .. 
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Donors 

P-type polymers that have received electrons using the most typical doping procedures, such as 

oxidation, reduction, or photodoping, are the contributing molecules. P-type polymers became a 

new class of semiconductors once it was discovered that doped polyacetylene had strong electrical 

conductivity. A great example of a synthetic polymer is polyacetylene, which is simple to produce 

but highly unstable in the presence of oxygen and moisture.. Additional work on the preparation 

of directed polymers yields polythiophene bundle class of polymers that exhibit high optical 

retention and high electrical conductivity. For OSC production, polythiophene bundles are 

assumed to be largely stable under environmental conditions. By prefunctionalizing the monomers 

and changing the bandhole to 1–3 eV, the optical properties of polythiophenes can be successfully 

modified. Given the variety of low-bandhole polythiophenes, This fosters an environment that is 

suitable for the production of stable and highly effective organic solar cells.. Figure 2 lists the most 

common polythiophenes produced by the p-type. .. 
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The most widely used p-type polymers for thin-film organic solar cells are shown in Fig. 2. 

However, processing pure polythiophenes (those without substitutions) is challenging. However, 

by including beneficial moieties, primarily alkyl side chains, its processability can be enhanced. It 

was believed that the novel polymer polyalkylthiophene has manufacturing setups that could 

mimic organic thin-film solar cells on big surfaces. Poly(3,4-ethylenedioxythiophene), 

poly(styrenesulfonic acid), and poly(3-hexylthiophene) (P3HT) are the most frequently taken into 

consideration forms of polymer molecules in the construction of organic solar cells.. In fact, due 

to intrachain interactions between the electron-donating and electron-withstanding moieties of 

each monomer, these polymers produced have low bandgaps .. 

Acceptor  

When creating organic bulk heterojunction photoactive media, two different kinds of acceptor 

molecules are employed. One of these is n-type synthetic polymers, in which extra electrons are 
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frequently produced during the doping process at the polymer chain's base. In any case, fullerenes 

are the most common class of acceptor molecules employed in the construction of bulk 

heterojunction solar cells, second only to C60. PC60BM, PC71BM, and other fullerenes are 

examples. High exciton dispersion length and mobility, high electron affinities, and high 

miscibility with p-type forming polymers are all characteristics of acceptor molecules. 

Furthermore, fullerene-based materials have been thoroughly studied as electroactive materials as 

a result of the identification of rapid electron transfer between fullerene molecules and p-type 

polymers in mixes.. Note, however, that C60 particles have moderately low LUMO energy levels, 

are triply degenerate and can align up to six electrons, resulting in poor solubility in similar 

solvents. To improve the solubility of the molecule, C60 has to be functionalized, resulting in so-

called fullerenes or putative C60 submolecules. In any case, fullerenes are badly photoassimilated 

in visible light and thus contribute little to the photocurrent age of the device, effectively limiting 

the amount of Jsc. The in-bulk heterojunction plan (BHJ) organic solar cells, -phenyl-C60-butyric 

acid methyl ester (PC60BM), and [6,6]-phenyl-C70 are two minor methanofullerenes of fullerene 

materials that have been researched thus far. - Contain methyl ester of butyric acid. Derivatives of 

(PC70BM) are often utilized. Then, in the bulk heterojunction medium structure, PCBM collected 

as domains or crystallites in the polymer/fullerene blend films.. As a result of the complete 

evolution of the medium or the crystal evolution, all closely connected electron transmission paths 

have improved charge ejection and sorting. .. 

Conclusion  

As a logical alternative and potential answer to fulfill the rising energy demand, solar energy is 

now being investigated. The models offered are but a small portion of the real and potential 

applications of nanotechnology in producing cutting-edge solar energy. Innovative multifunctional 

materials based on nanotechnology will greatly enhance all facets of the entire energy system, 

including energy storage and transfer. It is foolish to try to forecast where and how nanotechnology 

will have the biggest influence. The current energy system may see short-term effects from 

presenting materials with better exhibitions and improved energy productivity, fuel conversion 

programs, etc. Undoubtedly, nanotechnology will be crucial in the future creation of really 
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functional systems like: B. A top-notch PV system is playing. One of the research fields for 

practical energy production that is expanding the fastest right now is nanotechnology. It will 

hopefully aid in the creation of a manageable energy economy and pave the way for the day when 

the problems with energy, the environment, and safety associated with the use of petroleum 

derivatives are ultimately resolved.. .. 
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