A“icle JOURNAL OF UNIVERSITY OF BABYLON VoL31; No. | 2023

For Pure and Applied Sciences (JUBPAS)

ey D T T ey S Ty S D T e ey

v .

T

Y >

o0

oy f e

9 =

Ty T TV T

Copper |Oxide (Cu;0) Sheet Based Solar Cell

Yadgar H. Shawn'  Berun N. Ghafoor?>  Farhad Abdullah H. Hassan®  Barzan Omer*

College of Education, University of Sulaimani, yadgar.shwan@univsul.edu.ig Sulaimani, Sulaimani, Irag.
2College of Education, University of Sulaimani, berun.ghafoor@univsul.edu.ig, Sulaimani, Sulaimani, Irag.
3College of Education, University of Sulaimani Farhad.hamahassan@univsul.edu.ig Sulaimani, Sulaimani, Irag.
“College of Education, University of Sulaimani, barzan88omer@gmail.comSulaimani, Sulaimani, Irag.
*Corresponding author email: yadgar.shwan@univsul.edu.iq: +9647714163187

(Cuy0) diilaial) ,e (uladll 3] (0 dpaads 403
fuddas je iy Foeade dlue dap 2 ek Gaallal Ogon Tolsd e JlSAL
bl dsleadd) 46001 «cyadgar.shwan@univsul.edu.iq  ¢duladad) daalal) cdu sl 4<
Gyl (dslaladl (46001 <berun.ghafoor@univsul.edu.iq dslada) daalad) cdu sl <
ahall cdulaluliFarhad.hamahassan@univsul.edu.ig ¢duledad! dealadl ¢du gl 4408
ahall cduleludibarzan88omer@gmail.com cdslasbd) daalall ¢ ill 448

Accepted: 23/9 /2023 Published: 31/12 /2023

ABSTRACT

Background:

Copper oxide Cu,O is a potential material for the fabrication of low cost solar cells for terrestrial
application. It is one of the earliest semiconductor materials investigated for solar cells in the early
century. Copper oxide exists in forms of Cu,0 with a certain band gap, which is 2.3 eVat room
temperature. A copper sheet has been used to create a solar cell that would use the sun's energy to
produce electricity. The copper oxide is an ancient solar cell that converts sunlight into current in which a
photon is turned into an electric signal, it is known as photovoltaic. Photovoltaic cell is an electrical
device that converts the energy of light directly into electricity by the photovoltaic effect.

Materials and Methods:

We conducted our experiment using pure water first, followed by salt water, and compared the outcomes.
The salt (Nacl) solution was added to water, the solution acts as an electrolyte. We found that salt water
was a superior electrolyte after analyzing the data.

Results:

As a result, we utilized a sodium chloride (Nacl) solution as the cell's salt water electrolyte. On the other
hand, differing electrolyte concentrations and light intensity were significant considerations that both
demonstrated their own roles in solar cell.

Conclusion:

This project's purpose was to produce alternate solar cells made from cheap materials and easiest
designed that could serve as a model for a new solar cell. It consists of Copper Oxide along with salt
water (Nacl) solution.
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INTRODUCTION

A considerable section of the world population is not reaping the benefits of technology
energy consumption, while those who are consuming more fuel. Given that the current reliance
on fossil fuels will eventually run out. Pollution and potential solutions to avoid it are one factor
that must be taken into account in relation to future clean energy sources. Solar energy utilization
will play a great role in solving the world’s energy needs of the future and its spotless energy [1].
Solar energy includes producing electricity utilizing the sun's light energy through the
photovoltaic effect (PV). PV cells can convert artificial light into electricity. Cuprous oxide is an
inorganic compound that is denoted by Cu,0 . Among the earliest solar cells to be developed was
copper oxide [2-5]. Clean sheet copper is an n-type semiconductor, whereas cuprous oxide is a p-
type semiconductor with a specific band gap 1.2 eV (indirect) because to this, it might be used
for solar energy. Because of its high optical absorption in the visible region and reasonably good
electrical characteristics, cuprous oxide is a subject of considerable attention. Despite the fact
that Cu,0 is among the first semiconducting substances that solid-state physicists are aware of [6-
8].

Future global energy demands will be greatly reduced because of the use of solar clean

energy. If feasible, affordable methods for direct conversion can be discovered, then using
sunlight directly to generate power is likely to become a popular way in the future. There is no
obstacle or complexity to a solar-cell system to achieve clean energy unlike solar thermal system
other mechanism to produce electricity with more cost and more time. In a solar power system,
concerns with fuel storage and transportation are avoided [9].
Solar power may be properly stored as electricity in batteries as well. The current price and
manufacturing are barriers to the further development of solar cells, such as silicon. In our study,
plastic was used as the cavity material, and water served as the salt solution (electrolyte). We
first tested current, voltage, and power for copper oxide cleansed copper with pure water, then
added salt Nacl to the water in various concentrations, and the findings showed that a substantial
quantity of current and voltage were obtained with salt solution. [10], despite of the intensity of
light which has massive role to increase energy of solar system. The objective of this study was
to create alternative solar cells using low - cost materials and clean energy.

MATERIALS USED AND METHOD

Copper oxide and normal copper sheets employed easily, they have the same size
roughly12cm?, one of them burns for about 2 hours in order to produce copper oxide which has
acted as a semiconductor (p-junction).This will warm the copper, giving it the energy it requires
to respond rapidly with the air's levels of oxygen this is fast natural oxidation process second
plates is a normal copper. To avoid oxidation, clean the sheets by removing any lubricants or dirt
from your metal plate, also remove any scrub from the plates in order to works well also clean
the plates of any scrape to ensure proper operation [11-13].
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Figure 1: Experimental set up

Both plates insert in cavity with pure water and Na CI solution. Plastic served as the cavity
material in this study, while 2000 cm3® of freshwater operated as the salt solution
(electrolyte).we calculated current and volt for salt water with different concentration and water
without electrolyte at constant luminous of light. Then analysis of pair parameter by changing
intensity of the light for a certain concentration, the solution was employed at various
concentrations, and the resulting outcomes were noted and monitored.

To get a salt water solution with various concentrations 5% ,20%, 30% and 40%, the
calculations shown below that were done [14]. A P-N junction was made possible by the oxide
plate when combined with the metal itself. This situation produced a magnifier impact in the
design and made it easier for electrons to move between the electrodes and through the
electrolyte. To increase the metal's surface area exposed to light in the electrolyte and greater
output power, the big area was selected as the electrode. The exterior light source was a 200W
bulb used at a specific distance away from the cavity. Its wavelength is similar to that of the sun's
light. The light directed to the cell then measured the current and voltage by galvanometer
device. The mechanism to produce electric signal is the light which hits copper oxide plates, that
make electron eject from the surface. The electrons move through the solution. Use the alligator
clips to connect both parts to the plastic bottle's opposing edges. The clip connecting to the
negative pole must be attached to cuprous oxide, while the clip leading to the positive pole might
be connected to the clean copper sheet that illustrated in figure (1) [15].

RESULTS AND DISCUSSION

In our design, we built a solar cell that makes use of resources that are naturally available.
It would make it unnecessary to use costly semiconductor materials, allowing us to decrease the
price of our cell. We compared the results of pure water and salt water experiments. Salt water
was found to be a better electrolyte than distilled water. To supply electrolytes to transmit current
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from the cuprous oxide layer to the spotless copper plate in the form of Na+ and ClI that are
produced when salt is dissolved in water. This solution was applied at various concentrations,
and related outcomes have been seen and observed. We found that in which concentration the
power (current and voltage) reached the maximum value. To obtain salt water solutions of
different concentrations, the following calculations were done.

Table 1: Different concentrations of Nacl with their dissolve in 2000cm?3 of water

Concentration NacCl NaCl gm | Dissolve of NaCl in
2000cm?® of water
0 0 0
> % 2.9 58
20% 11.6 232
30% 17.4 348
40% 23.2 464

The P-N junction created by copper oxide and metal copper permitted an electron to travel from
the first terminal to the second terminal. At first, the minimal amount of voltage produced
between two plates using pure water and no light, since the electrodes operate as a capacitor.
When 200W light bulbs fall on one of the electrodes as a consequence of the concentration of the
ionic salt solution and the intensity of the light, a potential difference was generated. We
observed the role of concentration of increasing voltage and current of our cell by constant light
intensity, the investigation showed that until solution increased the current flow increase because
the large number of Na* and Cl~contributed to that process; they illustrated in figure 2. The
current reaches 12.5 mA at 40% of the sodium chloride solution.
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Figure 2: Graph of Current (mA) Vs. Nacl concentration

The investigation shows that the vast amount of Nacl solution raised that caused the voltage and
power to grow; The differential potential increases because both plate poles produce a significant
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number of carriers, voltage and power reached maximum at maximum concentration, they
illustrated in figures 3,4
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L Figure 3: Graph of voltage Vs. Nacl concentration Figure 4: Graph of power Vs. Nacl concentration
L On the other hand, the cuprous oxide plate of the solar cell should be exposing the most direct
?E sunlight in order to release electrons onto the copper plate, which then sends the electrons to the
‘ cables [14-15]. Using a Lux meter to monitor the luminance of a 200 W light bulb, the impact of
T light intensity on current, voltage and power were examined. The positive and negative ions
E working as charge carriers in solution and the water operating as a dielectric caused the voltage
9 and current to be created before the light, these are seen in figure 5, 6 respectively. At 90 KLux
. of light, the highest current and voltage values are 12.5 mA and 8.1 mV.
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Table 2: Summary of our experimental results at a constant intensity of light
Concentration Currerr:: ;(r:?r%sés, VOIta?ﬁ ;(r:?rllﬁsr:]s Power analysis
of Nacl current(mA) voltage(mV) maximum power(mW)

5% 5 2 10

15% 6.25 3.2 20.16

25% 8.88 4.6 40.71

35% 11.3 7 79.1

45% 12.6 8.9 112
CONCLUSION

We verified that the solar system's voltage and current were greater with solution than without
solution (pure water). Our experiments demonstrated that they produced outcomes that were
better than those of most experiments were done. The purpose of this project was to develop
affordable materials to make alternative solar cells. It is made up of an ionic salt water (Nacl)
solution and a copper and copper oxide PN junction, Cu 20 was present in the oxide. In this
investigation, concentration played a significant influence in increasing solar power, which
resulted in 101.3mW at 40% concentration. We discovered that as the concentration increased
from 5% to 40%, current and voltage increased by (5.12 mA and 2.81 mV, respectively).
Intensity was the second critical factor, and it has been noted that as intensity increased, voltage
and current also increased at constant concentration, the voltage and current were 8.1 mV and
12.5 mA at 90 Klux respectively.
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