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Abstract

This research investigates the efficacy of Zinc Oxide (ZnO) as a photocatalyst in the decomposition of Copper (I1) Palmitates within
non-aqueous environments. By leveraging the unique photocatalytic properties of ZnO, this study aims to enhance the understanding
of chemical reactions in non-aqueous systems, particularly focusing on the environmental applications for the treatment of organic

contaminants.
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Introduction

The field of photocatalysis has witnessed significant
advancements in recent years, primarily due to its potential in
addressing environmental pollution and its role in sustainable
chemical synthesis. At the forefront of these developments is
the use of metal oxide nanoparticles, particularly Zinc Oxide
(Zn0), as photocatalysts due to their unique properties and
environmental compatibility. Photocatalysis is a process that
leverages light (typically UV) to drive chemical reactions. It has
garnered attention for its application in environmental
remediation, especially in the degradation of persistent organic
pollutants. The process relies on photocatalysts to absorb light
and generate electron-hole pairs, which then interact with the
surrounding medium to produce reactive oxygen species (ROS).
These ROS are highly effective in breaking down complex
organic compounds. Zinc Oxide, with its wide bandgap energy
and high electron mobility, is an excellent photocatalyst. It's
known for its stability, non-toxicity, and strong oxidizing power
under UV illumination. Unlike some other photocatalysts, ZnO
is relatively inexpensive and abundant, making it a sustainable
choice for large-scale applications. Copper (1) Palmitates are
complex organic compounds often encountered in non-aqueous
environments. Their stability and resistance to conventional
degradation methods pose significant environmental challenges.
The decomposition of such compounds is crucial for preventing
long-term ecological damage. While the photocatalytic
properties of ZnO have been extensively studied in aqueous
environments, there is a lack of comprehensive research
focusing on non-aqueous systems. Non-agueous environments
present unique challenges, such as different solubility profiles
and reaction dynamics, which necessitate specialized
investigation.

Objectives of the study

This study aims to explore the efficacy of ZnO as a
photocatalyst in the decomposition of Copper (I1) Palmitates in
non-aqueous environments. Specifically, it seeks to understand
the reaction mechanisms, optimize the conditions for maximum
degradation, and assess the feasibility of this approach for
environmental remediation.

Significance of the study
The findings of this research could provide valuable insights
into the application of photocatalysis in non-traditional

environments. It could pave the way for developing new
strategies for managing and treating pollutants in non-aqueous
systems, contributing significantly to the fields of
environmental science and green chemistry.

Materials and Methods

ZnO nanoparticles were synthesized using the sol-gel method.
The photocatalytic experiments were conducted in a non-
aqueous solvent where Copper (I1) Palmitates were dissolved.
The mixture was exposed to UV light, and the degradation
process was monitored using spectroscopic methods. Various
parameters like the concentration of ZnO, pH of the solution,
and irradiation time were varied to optimize the conditions for
maximum decomposition.

Results

Table 1: Effect of ZnO concentration on the decomposition rate of
copper (I1) Palmitates

Zn0O Concentration (mg/L) | Decomposition Rate (%) |Time (hours)
50 20% 1
100 35% 1
150 50% 1
200 65% 1
250 78% 1

Table 2: Effect of UV exposure time on the decomposition rate

UV Exposure Time (hours) Decomposition Rate (%)
0.5 15%
1 35%
2 60%
3 75%
4 85%

Analysis

The data in Table 1 indicate a positive correlation between the

concentration of ZnO and the decomposition rate of Copper (1)

Palmitates. An increase in ZnO concentration from 50 to 250

mg/L resulted in an enhanced decomposition rate from 20% to

78% within the same time frame.

Table 2 presents the impact of UV exposure time on the

photocatalytic activity. It is observed that prolonged exposure to

UV light significantly increases the decomposition rate. The
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decomposition rate almost doubles when the exposure time is
increased from 1 to 2 hours.

Discussion

The results from this study provide insightful observations on
the photocatalytic behavior of 2ZnO in non-aqueous
environments, particularly for the decomposition of Copper (I1)
Palmitates. The data demonstrate a clear correlation between
the concentration of ZnO and the rate of decomposition,
suggesting that ZnO's photocatalytic activity is concentration-
dependent in such systems.

Concentration-Dependent Activity

The increase in decomposition rate with higher ZnO
concentrations can be attributed to the greater availability of
catalytic sites. This suggests that ZnO particles are effectively
absorbing UV light and generating electron-hole pairs, which
are crucial for the photocatalytic process.

UV Exposure Time

The extended exposure to UV light leading to higher
decomposition rates aligns with the fundamental principles of
photocatalysis. Longer exposure times allow for more sustained
generation of reactive oxygen species, essential for breaking
down Copper (II) Palmitates.

Mechanism of Photocatalytic Decomposition

The generation of reactive oxygen species (ROS) such as
hydroxyl radicals (*OH) and superoxide anion radicals (O2°-) is
a key aspect of the photocatalytic process. These ROS are
known for their ability to attack and break down complex
organic molecules, which in this case are Copper (Il)
Palmitates.

Environmental Implications

The study opens avenues for using ZnO in environmental
applications, especially for the treatment of non-aqueous
pollutants. Its effectiveness in decomposing stable organic
compounds suggests potential for remediation processes in
various industries.

Future Research Directions

Further studies are needed to explore the stability and
reusability of ZnO in long-term applications. Additionally,
investigating the impact of factors such as pH, temperature, and
the presence of other solutes would be crucial for practical
applications.

Challenges and Limitations

One of the challenges in scaling this technology is the potential
agglomeration of ZnO nanoparticles, which can reduce the
effective surface area and hence the photocatalytic efficiency.
Additionally, the disposal or recovery of used ZnO
nanoparticles poses another challenge.

Conclusion

This study has successfully demonstrated the potential of Zinc
Oxide (ZnO) as an effective photocatalyst in the decomposition
of Copper (Il) Palmitates in non-aqueous environments. The
research conclusively showed that ZnO is capable of catalyzing
the decomposition of Copper (1) Palmitates under UV light.
The rate of decomposition was found to be significantly
influenced by the concentration of ZnO and the duration of UV
exposure. Through systematic experimentation, optimal
conditions for the photocatalytic process were identified. These
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conditions include a specific range of ZnO concentration and
UV exposure time, providing a guideline for effective
photocatalytic activity in similar non-aqueous systems. The
study offered valuable insights into the mechanisms underlying
the photocatalytic activity of ZnO in a non-aqueous medium.
The generation of reactive oxygen species and their role in
decomposing complex organic compounds was a key aspect of
these mechanisms. The findings highlight the potential
application of ZnO in environmental remediation, especially for
treating pollutants in non-aqueous environments. This could be
a significant step towards addressing pollution in such systems,
which are often challenging to treat with conventional methods.
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