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Abstract- In this paper, a model is proposed to accumulate solar energy from solar tree for generation of oxygen, Hydrogen 
and light. Solar tree requires very small space than conventional solar panel system. The solar panels on solar tree convert 
solar radiation into electricity, which is used for decomposition of water into oxygen and hydrogen. Oxygen is released in 
the air to breathe and hydrogen is stored as fuel. Light Emitting Diode (LED) lights, driven from the generated electricity are 
used to radiate light during night. Solar Tree can be implemented to meet oxygen and Hydrogen fuel requirements and 
lighting demands of the cities in an eco-friendly manner. 
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I. INTRODUCTION 
 
Trees are very important part of life on earth as they 
provide oxygen by consuming carbon dioxide, which 
is essential for survival of almost all living organisms 
on Earth.However, in this day and age, humans are 
cutting down billions of trees for paper, furniture, 
building supplies, and other purposes. The number of 
trees is decreasing while the population of humans is 
growing rapidly.[1] As a result, the oxygen levels are 
falling while the concentration of carbon dioxide in 
air is increasing. Air pollution is a major issue for 
almost all countries across the world.[2] Air 
pollutants can lead to respiratory illness in humans 
and animals, create acid rains and deplete the ozone 
layer. Actions such as carpooling, reducing the use of 
fossil fuels, and simply turning off a light when 
leaving a room are ways to reduce harmful carbon 
dioxide levels in our atmosphere. But the most 
effective natural sources that eat away carbon dioxide 
are the trees. Trees take in carbon dioxide and release 
oxygen during photosynthesis. Therefore, the loss of 
trees in cities has had devastating results on the 
composition and purity of the air we breathe. 
 
Heavy levels of carbon dioxide gases in cities create 
thick smog and affect the natural ecosystem.These 
concentrated levels of carbon dioxide gas create a 
hostile environment for trees and plants making it 
difficult for them to grow properly. All these 
problems necessitate us to design a solution to either 
overcome them or reduce their effects on human 
population. And that is the solution that we propose 
to provide through our model. Our model is capable 
of generating and releasing pure oxygen in the 
atmosphere using renewable resources. In addition to 
it, hydrogen gas is produced which is stored and has 
potential to be used as fuel later. We believe that such 
a design will not only aid in supplying pure oxygen to 

urban environment but also meet lighting demands of 
developing and developed cities. 
 
II. LITERATURE REVIEW 
 
In today‟s world, our environment is facing a lot of 
stress as a result of increasing population and 
development. The problem is more severe in 
developing nations like India. The need of the hour is 
to implement more eco-friendly projects or plants that 
can provide advanced technology solutions, 
preferably by means of renewable energy and have 
least or no negative impact on environment. The 
biggest challenge is to implement this technology in 
Indian cities as we know the population is a lot more 
in this country and hence the environment is more 
polluted.[3]  
 
We gathered basic knowledge for this project from 
earlier models and developed a new prototype that 
has the potential to fulfill the oxygen and lighting 
requirements in cities. Many scientists and 
researchers are still working on the same topic and 
coming up with ideas like artificial leaves that would 
convert carbondioxide directly into oxygen. Our 
designed and implemented solar tree produces 
breathable oxygen using water and simultaneously 
acts as street light during night. 
 
III. FUNCTIONAL UNITS 
 
The working components that formed the basis of our 
model are listed under this section. A general 
description of each component or unit is followed by 
the specification of the same used in our device.  
 
A. Photovoltaic Modules 
Photovoltaic (PV) modules collect energy from sun 
and convert it directly into electricity. A PV cell is 
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made of a semiconductor material, usually crystalline 
silicon, which absorbs sunlight. This energy directly 
gets converted into electrical energy, which is why 
they are efficient and convenient to use. Most PV 
modules contain a top protective layer, two specially 
treated layers of silicon and a polymer backing layer. 
In our model, we used six solar modules each made 
of polycrystalline cells. 
 
B. Light Dependent Resistor 
Light Dependent Resistor (LDR) is a component that 
is sensitive to light. An LDR or photo resistor is made 
up of semiconductor with high resistance. Cadmium 
Sulfide is popularly used. In our model, we used 
single 5mm size ceramic LDR. 
 
C. Light Emitting Diode 
It is a two lead semiconductor light source. It is a p-n 
junction diode which emits light when it gets 
activated. With high power LED lights, it is possible 
to save a high percentage of energy. They have low 
maintenance costs. We used three strips of LED 
lights in our model. 
 
D. Electrodes 
Electrolysis of water is decomposition of water into 
oxygen and hydrogen gas due to an electric current 
being passed through water. This technique was used 
to obtain hydrogen fuel and breathable oxygen. We 
used a jar container with two graphite (carbon) 
electrodes for our model. 
 
E. Battery 
Battery is a device consisting of two or more 
electrochemical cells that convert chemical energy 
into electrical energy. We used two rechargeable lead 
acid batteries with nominal voltage of 6V each and 
charge capacity of 4Ampere-hours each. 
 
F. Relay 
A relay is an electrically operated switch. An 
electrical contact is a component found in relays. 
Normally Open (NO) contact is a contact that is open 
or in a non-conductive state when it, or device 
operating it, is in non-energized state. Similarly, 
Normally Close (NC) contact is in a closed or 
conductive state in non-energized state. A total of 
four relays were used in the circuit. 
 
IV. DESIGN AND DEVELOPMENT 
 
The hardware arrangement of the model along with 
its working will be discussed under this section 
 
A. Hardware Design and Working 
 The solar panels were placed on branches of 

solar tree. We used six branches each carrying 
onesolar module. The arrangement of branches 
was such that solar panels could trap 
maximumsolar energy in the form of sunlight. 

 The solar energy was converted into electrical 
energy by PV modules. This energy was used to 
charge there chargeable batteries. We used two 
batteries (6Veach) connected in series to give us 
a total voltage of12V. The diodes were 
connected in circuit in such a way that 
theyprevented the reverse flow of energy,i.e., 
flow of electricity from batteries to solar 
modules. 

 A plastic jar was placed next to the solar tree.The 
jar contained two graphite (carbon) electrodes 
tocarry out electrolysis. We used drinking water 
forelectrolysis by mixing it with small amounts 
of sulfuricacid because electrolysis of pure water 
occurredveryslow or not at all. The acid acted as 
a catalyst inseparation of oxygen and hydrogen 
from water. 

 The identification of gases produced by 
decompositionwas done by collecting these gases 
in two different testtubes and lighting each with a 
matchstick. One testtube made a pop sound. It 
was confirmed that this testtube contained 
hydrogen gas because hydrogen gas ishighly 
flammable. The other test tube containedoxygen. 
Oxygen supported combustion but did 
notproduce a pop sound. 

 
V. RESULTS 
 
A. Power Output of Solar Panels 
It was observed that the solar panels absorb enough 
energy to charge the batteries. The total power output 
of solar modules was calculated to be 2.4 watts. The 
explanation is given below. 
 Voltage and current output of single solar panel 

=4V/100mA. 
 Voltage and current output of three solar 

panelsconnected in series = 12V/100mA. 
 Total voltage and current output by paralleling 

twoseries combinations = 12V/200mA. 
Power (W) = Current (A) × Voltage (V) 

 
From equation 1, we get total power output of solar 
modules as 2.4 watts. 
 
B. Charge Capacity of Solar Panels and Batteries 
 
 The total energy supply of solar modules and 

batteries was calculated in terms of electric 
charge (Ampere-hour). 

 Battery rating of single battery = 6V/4Ah. 
 Total output of two batteries connected in series 

= 12V/8Ah. 
 Total energy output of solar modules (one hour) 

= 0.2Ah. 
From above calculations, it was concluded that it 
would take solar modules forty hours at full working 
(maximum output) to fully charge a dead battery. But 
in reality, the lead-acid battery does not charge 
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linearly with time and hence it would take more than 
40 hours. However, the case of batteries becoming 
fully discharged is highly unlikely during normal 
functioning and was never observed in our 
experiments. Once the batteries were sufficiently 
charged, the electrolysis took place smoothly for an 
entire day. Even when it was a cloudy day, the battery 
worked properly. The battery had enough charge to 
carry on for a couple of days without input from solar 
panels. Under normal circumstances, the batteries 
were charged enough during daytime to carry on 
function throughout the night. 
 
C. Rate of Electrolysis 
The rate of electrolysis was observed to be same 
throughout the day whether it was day or night, sunny 
or overcast. The rate does not depend on percentage 
of charge unless the battery is fully discharged. In our 
model, the electrolysis would stop only at full 
discharge of battery or if the battery voltage fell 
below 10V 
 
D. Amount of Hydrogen and Oxygen Produced 
During electrolysis, it was noted that the production 
of hydrogen gas was more than that of oxygen.[4] 
This was confirmed by equation 2 (decomposition of 
water). Remember that the use of sulphuric acid is 
essential for electrolysis. The pure water decomposes 
very slowly or does not decompose at all. 

 
2 H2O (l) → 2 H2 (g) + O2 (g)                       (2) 

 
The amount of gas produced depends on the pressure 
and concentrations. It also depends upon the amount 
of current supplied to the electrolysis jar. Assuming 
standard conditions, we calculated the amounts of 
oxygen and hydrogen produced in one hour on 
decomposition of water by a battery when no other 
component was connected to the battery. Electric 
charge in 12V (6V + 6V) battery = 8Ah. We know 
that,  
 

Charge (C) = Current (A) × Time (s)               (3) 
 
Therefore, from equation 3, it is clear that if we run 
8A current for 1 hour, we get 28,800C of electrical 
charge. Now, a mole of electrons has a charge of 
96,500C, so that means 28,800/96,500 = 0.30 moles 
of electrons will flow. Now, two electrons have to 
flow for each water molecule to be divided so 0.30 
moles of electrons split 0.15 moles of hydrogen and 
0.075 moles of oxygen. But, 1 mol gas = 22.4L of 
gas. 
 
Therefore, 12V x 8A = 96 watt hour of electricity can 
split 2.7 gram of water into 3.36L of hydrogen and 
1.18L of oxygen. Note that the above calculations 
were done under ideal conditions in which the 
electrodes draw all the current from battery at 12V. 
Suppose, electrodes (electrolysis process) draw 1A of 

current from the batteries, it would mean that the 
batteries have the capacity to run for duration of 8 
hours.  
 
Table 1 represents amount of hydrogen and oxygen 
gas produced for different levels of battery charge. 
The quantities of hydrogen and oxygen produced 
were calculated in Liters. The amount of water 
decomposed was calculated in grams. The Battery 
Charge column shows the percentage of battery 
charge when the electrolysis started. 
 

Table 1 
Amount of oxygen and hydrogen gas produced on 

decomposition of water by 8Ah battery 

 
 
VII.APPLICATIONS AND ADVANTAGES 
 
The model has various applications and advantages as 
listed below. 
A. Applications 
a) Oxygen Generation: The actual model will 
producebreathable oxygen gas in cities or areas with 
less number of trees or no trees. It will provide better 
levels of oxygen in the atmosphere. 
b) Hydrogen Generation: The model will 
producehydrogen gas which can be stored during 
electrolysis and used later as a fuel for vehicles or 
other purposes. 
c) Street Lights: The useful device will also act as 
adecorative item in the streets. The LED lights in the 
night will lit up the sky and provide a beautiful 
spectacle. 
d) Gadget Charger: The actual model can be used 
tocharge the gadgets like mobile phones and laptops. 
 
B. Advantages 
a) Low Cost: Running and maintenance costs of this 
device are very low. 
b) Eco-friendly: The device is eco-friendly as it uses 
solarenergy as basic source of energy. 
c) Easy Installation: The lack of wiring 
minimizesdisruption caused to roads or nearby 
locations during installation. Solar street models can 
be erected at almost all locations. 
d) Self-Sufficient: Power outages have no impact on 
streetlighting. 
 
CONCLUSION 
 
Our designed and implemented Solar produces 
Oxygen for breathing and Hydrogen as a fuel. Solar 
tree is very useful ass it requires very small space 
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than conventional solar panel system. Such a design 
is can be implemented usefully in cities, where there 
are insufficient space as well as insufficient trees and 
the concentration of carbon dioxide gas in air is 
alarmingly high while levels of oxygen gas are low. 
In addition, our model also fulfils street lighting 
requirements of cities. Electricity which is stored in 
battery and used to light up LEDs and carry out 
electrolysis.  
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