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Abstract— This review paper reports the advantage of using 

nanomaterials in the solar cell. Initially silicon material is 

used in the working of silicon solar cell. The reason behind 

low conversion efficiency is due to the usage of silicon 

material. To overcome this problem quantum dot which is 

the nano material is used in the solar cell. Due to the usage 

of quantum dot which has multi junction band gap the 

conversion efficiency of the solar cell gets increased. 

Preparation of the quantum dot and the materials used in it is 

discussed. Also the comparison between classical solar cell 

and quantum dot solar cell is reviewed. 
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I. INTRODUCTION 

Energy is the big challenge in today‟s world. Due to the 

increase in the living standard world population people are 

facing so much of problems for energy and proper solution 

is needed to address this problem [1] .Hence solar energy 

which is the nature‟s free energy to this earth is preferred. 

Solar energy is widely present in the world so it can be used 

as future energy. But the efficiency of producing solar 

energy to higher level can be improved by the use of 

advanced material in the solar cell. Nano technology is the 

Vast and wide spreading technology in the current world 

[2]. By using nanotechnology in the solar cell can increase 

the conversion efficiency of the solar cell. The use of sun‟s 

spectrum in the solar cell can be increased by the use of 

nanotechnology. 

II. NANOTECHNOLOGY 

A. History of Nanotechnology 

Nanotechnology is the art and science of manipulating at the 

nano scale. Nanotechnology was founded by Richard 

Feymann in the year 1959. He said that there is plenty of 

room at the bottom [3]. Nano refers to the word small . 

Technology refers to the making, usage and knowledge of 

tools, machines and techniques in order to solve the 

problem. The design and characterization, of the 

nanotechnology at the nanometer scale produces the product 

which appears to be small. Due to the reduction of size there 

will be change in their physical or other properties [3]. For 

example due to the change in the physical property there 

will be change in the colour. For eg- gold at the nano scale 

appears to be red in colour. In the chemical property there 

will be change in the rate of reaction. Strength increases due 

to the change in mechanical property. Nanotechnology is the 

world young technology used for all kind of application and 

it is spread worldwide. It makes the product smaller, lighter, 

stronger, and faster. 

B. Application of Nanotechnology 

Nanotechnology which is the fast growing technology is 

used in various fields in the world. From space to 

construction works nanotechnology is used. It has some 

applications. It is used in all the material and produces the 

product in world with smaller size, lighter, stronger and 

even faster. It is used in all the fields like medicine, space, 

construction, etc. In the field of medicine it is used to cure 

cancer and it is also used in many drugs and medical 

instruments. In the space it is used in the construction of the 

space vehicles and for many other purposes. In the fields of 

construction it is used in the making of cement by using the 

nano particle , which makes the product stronger and lighter. 

Likewise, it is used in many other applications in the world. 

One of the important applications is that nanotechnology is 

used in the field of energy. For example it is used in the 

making of the solar cell. By the use of this technology the 

efficiency of the solar cell is improved.  

III. SOLAR CELL 

Solar cell is also known as the photovoltaic cell which 

converts the solar energy from the sun into electrical energy 

based on the principle of photovoltaic effect. Solar cell is the 

building blocks of photovoltaic effect. The operation of 

photovoltaic cell requires two functions- one is photo 

generation of charge carrier in a light absorbing material and 

the second is the separation of charge carrier to a conductive 

contact that will transmit the electricity [4].This is called as 

the photovoltaic effect .The photovoltaic was first 

experimentally said by Edmond Becquerel in 1839. The first 

practical photovoltaic cell was demonstrated in the year 

1954. Later the model of the solar cell was developed and it 

is used. Mostly in the solar cell silicon is used as the light 

absorbing material. It converts solar energy into electrical 

energy [4]. 

A. Working of A Solar Cell 

Solar cell converts the solar energy into electrical energy. 

The sun rays contain certain energy level and some of the 

photons in the sun rays are absorbed by the light absorbing 

material which is present in the solar cell. Silicon is present 

in the classical solar as the light absorbing material. Silicon 

consist of two types namely n-type and p-type. N-type 

silicon consists of n-type material which consists of electron 

and the p-type consists of holes [5]. These two types are 

placed side by side. When the light is absorbed by the light 

absorbing material the photons are absorbed and the electron 

present in the n-type material jumps to the holes present in 

the p-type material. The electrons are filled by the holes 

present in the p-type region. Due to the conduction of 

electron from n-type to the p-type there is a flow of current 

in the cell. Thus the solar energy is converted into electrical 

energy. 

B. Silicon - Material Present in Solar Cell 

Silicon is the semiconducting material used in the solar cell 

as the light absorbing material. Due to the large amount of 

silicon present in the earth it is most commonly used and it 

is easily available also. Silicon is the material present in the 

solar cell. Bulk material means electrons are allowed to flow 

in all the three direction and it is confined in zero direction. 

The density of state is distributed continuously in the silicon 
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[6]. Silicon can absorb only certain energy level from 

photon. Because it has the energy band gap of 1.14ev. It 

need 1.14ev to excite the electron to the conduction band. If 

the photon has the energy more than the 1.14ev, will be 

wasted as heat instead of converting them into electrical 

energy [6] The high-grade silicon used for commercial solar 

cells is a „waste product‟ from the manufacture of computer 

circuitry. It essentially comes in three „flavors‟: 

monocrystalline, polycrystalline and amorphous. 

C. Nanotechnology in Solar Cell 

The rays from the sun consist of different energy levels. 

Solar spectrum has the photons with the energy level from 

0.5ev to 3.5ev. So, by the use of the silicon in the solar cell 

most of the photons with the energy level of above 1.14ev 

will be wasted as the heat. To overcome this problem 

nanotechnology in the solar cell is used. Quantum dot which 

is the nano material is used in the solar cell to increase the 

efficiency of the solar cell [7]. 

IV. QUANTUM DOT 

Quantum dots are very small and tiny particles in the order 

of 10
9 

in size. Quantum dots or the nanocrystals are very 

small semiconductor, having a diameter that ranges from 2 

to 10 nanometres [8]. The electron in the Quantum dot 

behaves like a particle in a finite spherical square wall. It is 

confined in all the three direction. The main approach to 

reduce the loss of solar rays is to use the multiple band gap 

patterns. Quantum dot has the property of tunable band gap. 

Higher energy can be absorbed in the higher band gap. Like 

wise lower energy can be absorbed in the lower band gap. 

Due to the presence of multiple band gaps the solar 

spectrum with the lower energy and the higher energy can 

be absorbed. Photon of light travelling into the cell and 

striking the quantum dot raises the energy of electrons [8]. 

A. Preparation of Quantum Dot 

Quantum dot is prepared by combining cadmium oxide and 

selenium to form cadmium selenide nanocrystals in 

chemical reaction [6]. To create a higher concentration of 

the reaction solution, 0.200g selenium was dissolved in 

2.8mLs trioctylphosphine (TOP) and 7.2 mLs octadecene on 

a stirring hot plate. 0.300g cadmium oxide was dissolved in 

10ml oleic acid and 20 ml octadecene at 225
o
c in a round 

bottom flask [6]. The selenium solution is then removed and 

kept at room temperature for various intervals of time .The 

growth of the quantum dot can be monitored visibly by the 

colour change of the reaction solution reported by Jana 

Drbohlavova et.al., .To purify the Quantum dot the 

nanocrystals were precipitated with 100% ethanol. The 

precipitate was then centrifuged, the solvent was removed, 

and then quantum dot was redissolved in a small amount of 

toluene [9]. This process is repeated and it is filtered through 

paper filter [9]. 

B. Working of the Quantum Dot Solar Cell 

Photon of light travelling into the cell and striking QD raises 

the energy of the electrons. Excited electrons get into the 

TiO2 and then travel to the conducting surface of the 

electrode. Electron travels to the conducting surface of the 

electrode and they leave holes in the QD [10]. To fill the 

holes, QD takes electrons from the electrolyte. Due to the 

flow of electrons voltage passes across the cell. Due to the 

presence of the multi junction band gap in the Quantum dot 

solar cell the wastage of the solar spectrum from the sun is 

reduced. And also the conversion efficiency of the solar cell 

is increased by using the Quantum dot solar cell [11]. 

Silicon solar cell Quantum dot solar cell 

The material used for 

absorbing the light in the 

classical solar cell is silicon 

which is the single junction. 

In the QD solar cell 

Quantum dot which is a 

multi junction is used as the 

light absorbing material. 

The conversion efficiency of 

the solar cell is 16%. 

In the QD solar cell the 

efficiency level is 66%. 

Silicon is the bulk material 

which the electron flows in 

all the direction. 

In the QD solar cell it is the 

Quantum dot material 

Most of the energy wasted as 

the heat due to the single 

band gap in classical solar 

cell. 

Solar spectrum from the 

sun is not wasted due to the 

presence of the multiple 

band gaps. 

Table 1: Comparison of the Silicon Solar Cell and The 

Quantum Dot Solar Cell 

Table 1 discusses the difference between the silicon solar 

cell and the quantum dot solar cell. The characteristics such 

as material used, the efficiency level, use of bulk material 

and the band gap in the silicon solar cell and the quantum 

dot solar cell are tabulated. 

V. CONCLUSION 

Thus the use of the nanomaterial in the solar cell is reviewed 

in this journal. Due to the discovery of solar cell, the need of 

future energy has been fulfilled. By the use of the wide 

spreading nanotechnology in the solar cell one can improve 

the efficiency of the solar cell by using the nano material 

Quantum dot solar cell. The society faces the big energy 

challenge in today‟s world by using the nanotechnology in 

the solar cell. And also the natural energy is provided to the 

future world. 
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