
IJSRD - International Journal for Scientific Research & Development| Vol. 4, Issue 10, 2016 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 555 

Reduction of Carbon Dioxide Gas Emitted from the Exhaust in 

Automobiles using Calcium Oxide 
A.S. Chandrashekhar1 Chintan Mehta2 

1Department of Electronics & Communication Engineering 2Department of Information and Technology 

Engineering 
1GITAM University, Hyderabad, India 2IET University, Ahmedabad

Abstract— The most dominant greenhouse gas which 

proliferates the process of global warming is Carbon 

Dioxide. Major amount of carbon dioxide gas is being 

emitted from the exhaust of the automobiles. Other gases 

such as carbon monoxide, and other nitrogen oxides are also 

emitted from the exhaust but in the present work we focus on 

the reduction of Carbon Dioxide gas. To reduce the emission 

of carbon dioxide from the exhaust we have prepared a 

model which has a small inbuilt chamber for Calcium oxide 

which reacts with carbon dioxide and forms calcium 

carbonate as a precipitate. The model prepared is attached to 

the exhaust manifold of the automobile where the gas emits 

from. The precipitate formed is collected in another vessel 

which is further used for manufacturing cement. The 

efficiency of the vehicle before and after the implementation 

of model was calculated. 
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I. INTRODUCTION 

Global warming is one of the major crisis prevailing in the 

21st century which increases the temperature of the 

ecosystem. Gases such as carbon dioxide, 

chlorofluorocarbons (CFCs), methane are the major 

contributors to this phenomenon.  Carbon Dioxide 

constitutes of 10-26% of greenhouse gases. 

Majority of the population in this century are using 

automobiles which are being run on diesel or petrol. The 

exhaust of the automobile emits a mixture of gases out of 

which carbon dioxide is highest in percentage. This carbon 

dioxide gas can be reduced by reacting the gas with some 

reactant in this case calcium oxide which thus nullifies it 

from the exhaust emission. 

 
Fig. 1: Amount of gas being emitted 

Figure 1 shows the amount of each gas being 

emitted from the exhaust of the automobile with reference to 

the distance travelled by the vehicle. 

II. EXPERIMENTAL STUDY 

A. The construction of the model in which conversion takes 

place 

The model consists of a long cylindrical tube in extension to 

that of the exhaust with a radius of 3 times to that of the 

exhaust pipe to allow the gas to spread over the cross-

section as in Figure 2.  This tube has a compartment in its 

middle to store the calcium oxide which hence reacts with 

carbon dioxide to form calcium carbonate. This precipitate 

as calcium carbonate is collected in a tank structure beneath 

the calcium oxide compartment which can be used for 

further purposes. To hold this tube rigidly it is made in the 

form of ‘L‘ so that the centre of mass is  evenly distributed 

without putting an extra weight on the user who is driving 

the vehicle. 

 
Fig. 2: Gives the idea about the construction of the model 

which is being attached to the exhaust pipe 

 
Fig. 3: How the model is attached to the exhaust pipe which 

allows the flow of exhaust gases in it. 

Figure 3 and Figure 4 show how the model is 

attached to the exhaust pipe which allows the flow of 

exhaust gases in it. 

 
Fig. 4: How the model is attached to the exhaust pipe which 

allows the flow of exhaust gases in it. 
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Fig. 5: Shows how the calcium oxide is being placed in the 

compartment with the help of a cylindrical support which 

here was paper. 

 
Fig. 6: Shows the final closure of the model with a help of 

the screw which keeps the calcium oxide intact in its place. 

B. Amount of calcium oxide required 

1 mole of carbon dioxide reacts with 1 mole of calcium 

oxide to give 1 mole of calcium carbonate 

CaO + CO2  CaCO3 

This implies for every 44 grams of carbon dioxide 

we need 56 grams of calcium oxide. As calcium carbonate is 

the major constituent in the composition of cement, the 

precipitate of the former compound can be used 

significantly for various other purposes. 

III. RESULTS AND DISCUSSION 

 
Fig. 7: Results & Discussion 

Figure 7 shows the global greenhouse gas emissions by gas 

in which CO2 has the highest percentage. Most of this 

carbon dioxide is being liberated from the exhaust of 

automobiles while combustion which also contains a 

mixture of other greenhouse gases such as carbon monoxide, 

nitrous oxides and methane. 

 
Fig. 8: Shows the amount of carbon dioxide liberated from 

the exhaust of the vehicles in different countries 

Figure 8 shows the amount of carbon dioxide 

liberated from the exhaust of the vehicles in different 

countries. According to this data, the amount of calcium 

oxide required is decided to nullify the emission of CO2 

which varies for different countries to maintain the 

efficiency of the vehicle same as before. 

The precipitate of Calcium Carbonate which is 

formed after the reaction between calcium oxide and carbon 

dioxide is collected in a vessel. This precipitate is 80-85% 

pure and can be used in the manufacturing of the cement. 

 
Fig. 9: Shows amount of calcium oxide required for 

different countries to nullify the carbon dioxide gas per 

kilometer. 

IV. CONCLUSION 

 The carbon dioxide gas emitted from the exhaust 

significantly decreases which reduces the global 

warming. 

 Many respiratory diseases could be avoided as the 

black smoke content is reduced 

 The end product of the experiment can be used to 

manufacture cement. 

 During and after the experiment also there was no loss 

in the efficiency of the vehicle. 
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