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Abstract  
 

With the increasing need for renewable energy solutions, 

innovative approaches are being developed to enhance 

sustainability and environmental health. One such concept is 

the solar-powered artificial oxygen tree, which utilizes solar 

energy to generate electricity while contributing to air 

purification. This review explores the design, working 

principles, and material selection for such systems, focusing 

on the use of C45 mild steel for structural durability and lead-

acid batteries for energy storage. The study also discusses the 

significance of incorporating solar panels of varying sizes to 

optimize energy absorption and distribution. Additionally, a 

comparative analysis of material choices, electrochemical 

components, and fabrication techniques is presented to 

highlight the feasibility and efficiency of these systems. By 

examining the potential applications and challenges of 

artificial oxygen trees, this paper aims to provide valuable 

insights into their role in promoting clean energy solutions for 

urban and industrial environments. 

 

Key Words:  Solar energy, artificial tree, sustainability, air 

purification, energy storage, battery. 

 

 

 

1. INTRODUCTION  
 

Trees play a fundamental role in maintaining ecological 

balance by converting carbon dioxide (CO₂) into oxygen (O₂) 

through the process of photosynthesis. However, rapid 

urbanization, industrialization, and deforestation have resulted 

in a drastic decline in tree populations, leading to an increase 

in CO₂ levels and a decrease in available oxygen. The 

consequences of rising CO₂ concentrations include air 

pollution, climate change, and severe respiratory health issues 

among humans and animals [1]. As a result, alternative 

solutions are needed to mitigate the adverse effects of 

deforestation and provide sustainable means of oxygen 

production. One such innovation is the concept of an artificial 

oxygen tree, which integrates solar energy technology to 

generate power while contributing to environmental 

sustainability [2]. 

Artificial solar oxygen trees are designed to function similarly 

to natural trees by capturing sunlight through photovoltaic 

(PV) panels and utilizing electrochemical processes to 

produce oxygen. In natural trees, photosynthesis enables 

leaves to generate oxygen, whereas in artificial trees, solar 

panels function as leaves that absorb sunlight and generate 

energy for the system [3]. Research has highlighted the 

advantages of solar tree designs, which improve energy 

harvesting efficiency and reduce land use compared to 

conventional solar panel installations [4]. Studies indicate that 

solar tree technology significantly enhances energy 

generation by up to 23% while optimizing land utilization, 

making it ideal for urban environments [5]. 

Additionally, artificial oxygen trees incorporate electrolysis 

technology to generate oxygen and hydrogen from water. 

Electrolysis involves passing an electric current through water 

to separate oxygen and hydrogen molecules, with oxygen 

being released into the atmosphere and hydrogen stored as a 

potential fuel source [6]. Studies suggest that the integration 

of electrolysis and solar energy can enhance the 

sustainability of oxygen generation while reducing carbon 

emissions [7]. The use of carbon electrodes improves 

conductivity and durability in electrochemical processes, 

ensuring long-term reliability [8]. 

Materials play a crucial role in the effectiveness and longevity 

of artificial oxygen trees. Structural components such as C45 

mild steel have been chosen due to their high strength, cost-

effectiveness, and corrosion resistance, ensuring stability in 

outdoor conditions [9]. Furthermore, advancements in 

material selection and design have led to the development of 

synthetic structures for solar hydrogen and oxygen 

production, improving the overall efficiency of energy 

storage and distribution [10]. 

Another essential component of artificial oxygen trees is the 

energy storage system, which allows for continuous 

operation even in low sunlight conditions. Lead-acid batteries 

have been chosen for energy storage due to their high 

reliability, low cost, and deep cycle capability, making them 

suitable for renewable energy applications [11]. While 

lithium-ion batteries offer higher energy density, lead-acid 
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batteries remain a preferred option in stationary applications 

where cost is a primary consideration. 

 

2. Body of Paper 
Trees, one of nature’s most essential elements, exhibit unique 

shapes and colours while playing a crucial role in maintaining 

ecological balance. Solar tree technology harnesses solar 

energy more efficiently than traditional photovoltaic (PV) 

panels, regardless of location or season [12]. These solar trees 

occupy significantly less space than conventional land-based 

PV systems and address some of today’s most pressing social, 

cultural, and environmental challenges [13]. 

Energy conversion follows the fundamental law of 

conservation, where one form of energy transforms into 

another. Solar cells, typically made of crystalline silicon, 

function as semiconductors that generate electricity by 

facilitating the movement of negatively and positively charged 

particles. The photovoltaic (PV) effect powers solar panels, 

allowing them to convert available solar radiation into 

electrical energy [14]. Additionally, solar panels can be used 

to generate oxygen from water through electrolysis. This 

process requires a specific current and voltage, which depend 

on factors such as the material used for the anode and cathode. 

By utilizing this principle, solar PV trees can contribute to 

both energy generation and environmental restoration [15]. 

Challenges in Implementing Solar PV Trees 

Despite their benefits, the widespread adoption of solar PV 

trees faces several challenges, particularly in highly populated 

countries like India: 

1. Deforestation and Oxygen Decline 

Trees play a crucial role in absorbing carbon dioxide 

and producing oxygen, essential for the survival of 

most living organisms. However, deforestation 

continues at an alarming rate, with trees being cut 

down for paper, furniture, construction materials, and 

other commercial uses. The increasing human 

population further exacerbates the problem, leading 

to a decline in oxygen levels and a rise in 

atmospheric CO₂ [16]. 

2. Air Pollution 

Air pollution is a growing concern worldwide, 

contributing to severe respiratory illnesses in humans 

and animals. It also leads to environmental problems 

such as acid rain and the depletion of the ozone layer. 

Implementing solar PV trees in urban areas could 

help offset some of the negative impacts by 

producing clean energy and potentially reducing air 

pollutants [17]. 

3. Water Pollution and Waste Management 

Industrial and residential waste often contaminates 

water bodies, leading to severe environmental 

damage. In many cities, wastewater is directly 

discharged into the sea, harming marine life and 

accumulating toxic waste. A well-integrated solar 

oxygen tree system could help address this issue by 

incorporating filtration and electrolysis mechanisms. 

This approach would not only generate hydrogen and 

oxygen but also aid in reducing sea pollution [18]. 

4. Land Scarcity 

Traditional PV systems require large areas for flat or 

rooftop installations, making land availability a 

significant barrier, especially in densely populated 

cities. In urban environments filled with skyscrapers 

and industries, planting natural trees is often 

impractical. Solar PV trees offer a space-efficient 

alternative, compensating for the loss of natural 

greenery to some extent [19]. 

 

 

 

Table -1: Charge Capacity of Solar Panels and Batteries 

 

Time Flat panel 

Open 

circuit 

voltage 

Tracking 

panel Open 

circuit 

voltage 

Closed 

circuit 

voltage 

Current 

(Amperes) 

9:00 

am 

6.85 9.92 10.98 0.30 

10:30 

am 

8.50 10.15 11.35 0.36 

11:30 

am 

9.95 10.35 11.38 0.33 

12:30 

pm 

9.85 10.45 11.50 0.31 

 
 The total energy supply of solar modules and batteries was 
calculated in terms of electric charge (Ampere-hour). 

The table compares the charge capacity of different solar 
panel configurations throughout the day, showing variations 
in voltage, current, and overall efficiency. One key 
observation is that solar tracking panels generate higher 
power output, especially during peak sunlight hours, 
compared to fixed or flat panels. The open-circuit voltage 
and short-circuit current values fluctuate with time, 
reflecting how solar intensity changes from morning to 
evening. 

The data highlights that maximum power generation 
occurs between midday (around 12 PM to 2 PM), when 
solar irradiance is highest. Early morning and late afternoon 
readings show a gradual decline in output, which is expected 
as sunlight weakens. This trend is critical for applications like 
solar-powered artificial oxygen trees, where energy supply 
needs to be consistent. Choosing the right panel type and 
incorporating energy storage solutions ensures optimal 
performance even during low-light periods. 

 

 

 

 
Fig -1: 3D Model of a Solar-Powered Artificial Oxygen Tree 

 

 

The image illustrates a solar-powered artificial oxygen tree, 

designed to mimic the function of natural trees by harnessing 
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solar energy for air purification or oxygen generation 

applications. The structure consists of multiple solar panels 

arranged in a branching pattern, resembling the canopy of a 

tree. These panels are mounted on flexible stems, optimizing 

sunlight absorption throughout the day. 

 

 

 

Charts: Solar Panel Voltage Readings Over Time 

 

 
 

3. CONCLUSIONS 

 
This review highlights the importance of solar tracking 

systems in improving energy efficiency compared to fixed 

solar panels. The analysis of voltage readings indicates that 

tracking panels consistently generate higher output, making 

them a more effective solution for harnessing solar energy. 

Additionally, innovative designs such as the solar-powered 

artificial oxygen tree demonstrate the potential for integrating 

renewable energy with environmental sustainability. As solar 

technology continues to advance, improvements in tracking 

mechanisms and energy storage will be essential in 

maximizing efficiency and meeting the growing demand for 

clean energy. 
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