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Abstract— Greenhouse gas such as CO2 is the primary cause 

of global warming. Alternative energy source should be 

provided without producing more CO2, such as solar energy. 

One of the best ways to remedy CO2 is to transform it into 

carbon allotropes and oxygen using photon reduction. The 

main objective of this paper is to explain the basic principle 

to break CO2 with the help of Ultra-violet (UV) visible rays. 

This procedure will yield carbon allotropes which can be used 

for commercial purpose. Oxygen gas can also be used for 

commercial purpose or can release into atmosphere. 
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I. INTRODUCTION\ 

According to an ongoing temperature analysis conducted by 

scientists at NASA’s Goddard Institute for Space Studies 

(GISS)…the average global temperature on Earth has 

increased by about 0.8°Celsius (1.4°Fahrenheit) since 1880. 

Two-thirds of the warming has occurred since 1975, at a rate 

of roughly 0.15-0.20°C per decade. Greenhouse gases such 

as CO2, CH4 and CFCs are the primary causes of global 

warming. The atmospheric concentration of CO2 has recently 

increased owing to human activity, accelerating the 

greenhouse effect [1]. “The earth would turn to be a desert if 

the problem is ignored”. In response, the Kyoto Protocol of 

the UNITED NATIONS FRAMEWORK CONVENTION 

ON CLIMATE CHANGE (UNFCCC) mandated a return of 

CO2 emission levels to those of 1990. To solve the problem, 

it permanently requires transforming CO2 into other useful or 

non-toxic compounds. Upgrading CO2to reusable carbon 

allotropes would benefit humans and the environment. 

In recent years, many experimental and theoretical 

studies have attempted to break CO2 into useful non-toxic 

compound with the help of some catalyst and solar energy [2] 

[3] [4]. This paper presents brief discussion and explanation 

on basic principle to break CO2 with the help of visible light 

of UV rays. 

II. THEORY 

Theory is based on characteristic property of light and 

quantum property of atom. When a beam of ray incident on a 

molecule, some wavelength of light is absorbed and some is 

reflected and the rest is refracted as UV rays are pure form of 

photon energy. 

The fact is that the molecule which absorbs light 

gains some amount of energy. In the same way if molecule 

reflects light it doesn’t gain any of energy. 

In order to break CO2, molecule first of all a 

particular wavelength of light should be selected, such that it 

can be absorbed by carbon atom, at the same time mostly 

reflected by the oxygen atom. This is very simple and direct 

method to break CO2 without using catalyst. 

Let us have a look on carbon and oxygen spectrum 

emission before going into a brief discussion. 

 
Fig. 1: Emission spectrum of Carbon atom 

 
Fig. 2: Emission spectrum of Oxygen atom 

Fig.1and2. shows the spectrum emission of carbon 

and oxygen atom. By comparing both, it is understood that 

both atoms emit different wavelengths of light. It concludes 

that the wavelength which is not emitted by atom is absorbed 

and wavelength which is emitted by atom is rejected energy 

or also known as reflected ray. By observing carbon emission 

spectrum in fig. 1, there is no yellow visible spectrum. It’s 

because carbon absorbs the yellow wavelength and thus there 

is no emission of yellow visible spectrum in carbon atom. 

Thus yellow visible ray is absorbed by carbon atom and can 

help to ionize it when the energy is increased by increasing 

intensity. Since carbon atom absorbs light, it gains some 

amount of energy. If we provide the energy which is equal to 

the ionization energy of carbon atom, than the electrons in 

carbon atom get excited at some energy level, after sometime 

when it get continuous supply of  energy, electron gains high 

energy. Therefore, the carbon atom will lose bond with 

oxygen. Since oxygen can’t absorb the yellow light, it will 

not gain any energy and also it becomes unstable, since it has 

only six valence electrons after losing bond with carbon atom. 

Therefore, free oxygen will form bond with oxygen atom and 

it will result in O2. Now oxygen became stable. After 

sometime the supply of yellow visible rays should be stopped. 

Than carbon atoms electron comes to its original state. Now 

carbon is unstable, and oxygen is stable. In order to form a 

bond with oxygen again, it need a high energy of about 7.526 

Mega joules, which is not available. So, carbon will not form 

bond with oxygen. In order to become stable, carbon will 

form bond with another free carbon atom to form an 

allotrope. Production of carbon allotropes like graphite, 

diamond, carbon nanotubes, etc. will depend upon the 

arrangement of carbon atoms. These allotropes can be used 

for commercial purpose and oxygen is further purified and 

left into the air. 

III. CALCULATION 

Yellow visible light is readily absorbed by carbon atom but 

reflected by oxygen atom. If carbon atom absorb light it gains 

some amount of energy. But this energy is not enough to 

excite electron of carbon atom. Therefore we need to increase 

energy of this wavelength of light by increasing its intensity.                                                                                                                         

We know that the ionization energy of carbon atom is 11.3ev. 

So now 11.3ev of energy should be provided with the help of 

visible light to excite the electrons of carbon atom.  
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Now, let λ= 577nm  

(Note: Normally yellow visible spectrum ranges 

from 570nm to 589nm [5]. Assuming λ=577nm for the 

calculation of energy for ionization of carbon atom. 

The frequency this light can be calculated as 

Where, 

Ѵ= frequency of light  

c= velocity of light 

λ=wavelength of light 

Now, 

𝜆 =
𝑐

ѵ
 

577𝑛𝑚 =
3 ∗ 108𝑚𝑠−1

ѵ
 

𝜈 = 3 ∗
108

577
 

𝜈 =  545.5 ∗ 1012𝐻𝑧 
We know that carbon ionization energy is 11.3ev, so 

our concern now is the provision of the ionization energy to 

carbon atom. The energy equation can be written as: 

𝐸 =  ɳ ɦ ѵ 
Where ɳ= Intensity of light ɦ= Planks 

constant=6.625*10-34 

So now by substituting frequency of light in energy 

equation we will get the intensity of light. 

11. 𝑒𝑣 =  ɳ ∗ 6.625 ∗ 10−34 ∗ 545.5 ∗ 1012 
Converting electron volt to joule, 

1.81026 ∗ 10−18 =  ɳ ∗  6.625 ∗ 10−34 ∗ 545.5 ∗ 1012 
1.81026 ∗ 10−18

5.45
∗ 1012 =  ɳ ∗ 6.625 ∗ 10−34 

3.3189 ∗ 10−33  =  ɳ ∗ 6.625 ∗ 10−34 

ɳ =
3.3189 ∗ 10−33

6.625
∗ 10−34 

ɳ =  5.009658 
It is now understood that the intensity of 577nm 

wavelength of yellow light should be made 5 times its 

original intensity to set 11.3ev of energy which is enough to 

excite the electrons of carbon atom. 

IV. PROCEDURE 

A. Experimental Setup: 

On the basis of requirement to break CO2, the present piece 

of experiment has been proposed. This experiment setup as 

shown in fig.3, first UV ray is directly collected with the help 

of plane mirror and allowed to fall on monochromatic filter 

glass .Then it is filtered by “Monochromatic filter glass” to 

get narrow range of yellow visible light. The intensity of light 

is further increase with the help of Laser technology. Light is 

then emitted in the form of laser inside the CO2 collector 

tank. The inner wall of collector tank is coated with reflective 

mirror to reflect the light. This light will absorb by carbon 

atom, which will excites it valence electron. Thus, it will 

separated by oxygen atom. Due to unstable oxygen will react 

with another oxygen atom to form O2. Then supply of energy 

is stopped. Since oxygen is already stable, carbon will react 

with another carbon and forms carbon allotropes. Carbon 

allotropes are collected and O2 is further purified for business 

purpose or left in the air. This byproduct is useful for 

commercial purpose without harming our environment. 

 
Fig. 3: Experiment to break CO2 by UV rays. 

B. Mechanism Of Breaking CO2 Molecule: 

This is the following mechanism to break CO2 by using UV 

rays. 

 
Fig. 4: Stable CO2 atom 

 
Fig. 5: Ray is absorbed by carbon atom and reflected by 

oxygen atom 



Breaking of Carbon-Dioxide into Carbon and Oxygen by UV Visible Rays 

 (IJSRD/Vol. 4/Issue 03/2016/195) 

 

 All rights reserved by www.ijsrd.com 724 

 
Fig. 6: Electrons of carbon atom start exciting 

 
Fig. 7: After excitation of electron, carbon is separated from 

oxygen molecule. 

 
Fig. 8: Unstable oxygen reacts with another oxygen to form 

O2 

 
Fig. 9: Carbon allotropes is formed in the process 

Therefore carbon will form bond with other carbon 

resulting in the allotropes of carbon. The by product will be 

according to the structure of carbon-carbon bond. 

V. FUTURE SCOPE 

If this theory is practiced then similar stable molecule can be 

broken easily into its respected molecules by using less 

energy. Process is eco-friendly. 

VI. CONCLUSION 

CO2 which is a hazardous air pollutant can be made an eco-

friendly element by this process, which reduces global 

warming with commercial benefit of carbon allotropes. 
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