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Abstract:
The Contribution of Carbon-di-oxide in polluting the atmosphere is increasing day by day. Among all, thermal power plant is one of
the major source for emission of carbon-di-oxide through Chimneys. This carbon-di-oxide, along with all other gases, reduces earth’s
reflection of light from the surface, thus increasing the warming effects of the sun. The warming effect is responsible for rising sea
levels and reducing stable weather pattern results in various natural disaster. In order to reduce this problems and make a pollution
free environment an experimental study has been undertaken to check the airborne gas absorption capacity of chimney using Basalt as
the base material for construction which naturally has a property of carbon sequestration i.e., it absorbs and stores the carbon dioxide
which in turn converts the absorbed carbon dioxide into a carbonate mineral. In order to evaluate the airborne absorption capacity of
basalt, chimney prototypes are constructed. For this, the comparative study is done between conventional chimney prototype and
Basalt chimney prototype. The emission rate of airborne gas from the chimneys has been measured using CO2 measuring device
which gives the emission rate in ppm.
Keywords: Basalt, CO2 reduction, chimney, global warming.
I. INTRODUCTION

III. PROPOSED SOLUTION

Recently the innovation in construction has stepped into a new
trend of Eco friendly construction. Various researches have been
undertaken to extend the efficiency and benefits of Eco-friendly
buildings. The need for this new innovation is mainly because of
increased warming of earth’s atmosphere. We know that the
global warming is a outcome of increased rate of greenhouse gas
emissions. The emission of GHG is rapidly increasing in the
current scenario which is to be reduced immediately. One of the
greenhouse gases which causes more effect is carbon dioxide.
There are various sources for carbon dioxide emission but the
source which leads to major emissions are Thermal power plants.
Electricity production is a function of Thermal power plant which
is achieved from the coal firing. Among all sources of electricity
production, the high rate of electricity is produced from coal fired
thermal power plant.

The attempts to reduce the CO2 is getting increased day-by-day.
One of the method in reducing carbon dioxide from electricity
sector using smart electric grid applications Increased Efficiency
of Power Plants and Fuel Switching, use of Renewable Energy
and Nuclear energy to produce electricity and in addition several
other laws were made by Air quality control board to restrict the
emission rate. But there is no appreciable reduction in the carbon
The Environmental Engineer mainly concern about the CO2
reduction. They attempts to alter the fuel as a Biomass co- firing
.When the CO2 is reduced at the place of generation, then high
rate of emission can be reduced. In a coal fired thermal power
plant, the source of CO2 generation is found to be emitted into
the atmosphere via chimneys. Thus in the chimneys reduction of
CO2 can be achieved by altering the construction technique or
construction materials. One of the alternative material to reduce
the CO2 emission is found to be an Igneous rock Basalt.

II. BACKGROUND STUDY
Carbon dioxide emission from the coal fired Thermal power
plants has been becoming a major source for global warming and
polluting the environment. In the year 1990-2004, the carbon
dioxide emission rates upto 30% among all other Greenhouse
gases. Recently, the demand for electricity is goes on increasing
all over the country due to development and increased
population. To overcome this demand, the coal fired thermal
power plants is a major depended source .Thermal power plant
accounts for 66% of generation and rest from other sources. In
India, coal is the primary fuel which accounts for 50-55% of
power generation. This percentage of coal will only get larger in
an upcoming years. In 2010-2011, 111 plants with the capacity of
121 GW consumed 503 million tons of coal and generated an
estimated quantity of 665 million tons of CO2 .These emissions
resulted in an estimated 80,000 to 1, 15,000 pre matured deaths
and 20 million Asthma causes from exposure to pollution.
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Figure. 1. Base Material Basalt
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a). BASALT CHIMNEY
Basalt is an igneous rock formed from the rapid cooling of
molten lava which is found largely in Deccan Plateau. The basalt
has various construction properties which makes it suitable for
construction. The chemical composition of basalt has been
analyzed with chemical analysis method which shows that the
material Basalt naturally has a property of trapping CO2 within
itself. The calcium released from the basalt combines with the
CO2 to for carbonate mineral. Normally the chimneys are made
of RC, steel, stone masonry and Brick masonry which is called as
a conventional chimney. Thus in the path of altering the base
material as basalt, it can be used as a replacement for fine
aggregate, coarse aggregate in RC chimneys or in the form of
stone in the stone masonry chimneys. It can either be used in a
fiber form in concrete. In this project the model of chimney is
constructed with the material basalt in the form of stone block.
The density and mass of the basalt is very high hence the use of
basalt in the stone block will be very efficient in absorbing the
CO2 for a long period. Size of the model is evaluated by
constraining the actual section of chimney from thermal power
plant. The prototype is constructed with fire place for the coal
firing and elevated into the chimney for atmospheric emission.

Figure.3.. Real Time Prototypes
V. RESULT AND DISCUSSION
The result has been taken by comparing the analysis results of
CO2 in chimneys. The different trails had been carried out
throughout the burning of coals at different time intervals and
occurred a different result from the sensor from both the
chimneys. The rate of carbon dioxide emission is depends up on
the fuel used and heating operation .The sensor reading is
depends on the temperature and pressure according to the ideal
gas law. Gas released from the burning of coal with same
quantity in both the chimneys has a different rate of CO2
emissions. The readings has been drawn in the graph to find the
absorption capacity of basalt. From the comparison analysis it is
clear that the emission rate of CO2 in basalt chimney is less when
compared to the conventional chimney.

Figure.2. . Basalt Chimney Model
IV. EXPERIMENTAL INVESTIGATION
The real time model of chimney is constructed with basalt block.
Here the conventional chimney model of same dimension is also
constructed with brick masonry. This is because to make
comparison related to the emission rate. The same quantity of
coal is burnt in the both the chimney for investigation. The coal
of same size with the same quantity is weighed and burnt in both
the chimneys. The carbon dioxide emission from both the
chimneys is measured with the CO2 Sensor. The sensor has been
for many purposes namely stowaway detection, to check the
indoor air quality, cryogenesis and ventilation management etc.
The sensor detects the rate of emission of carbon dioxide among
the released gases of burning coal. The reading with the sensor is
taken at a certain time interval which depends on the burning
stages of coal. The emission rate had been found from the
Beginning of burning to the completely burnt stage of coal. This
reading should be taken periodically and the sum of the results
gives the total emission of carbon dioxide for the quantity of coal
burnt in both the chimney models. The comparison analysis has
been done to find the absorption capacity of basalt chimney.
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Figure.4. Comparison Chart
VI. CONCLUSION
In the aim of reducing carbon dioxide emission and make a
pollution free environment various researches has been carried
out. In this project the objective of reducing carbon dioxide with
the basalt has been achieved and the absorption rate of basalt is
analyzed by comparing with conventional chimney. In power
plant the emission of CO2 can be reduced very efficiently which
is also a life time benefits when compared to the other attempts.
As the basalt is natural resource which is available in a large
quantity all over the world, it is economical. The chimney
constructed with basalt has all the property as available in
chimneys along with addition property of carbon sequestration
which results in pollution free environment.

21106

http://ijesc.org/

VII. REFERENCES
[1]. M. King, B. Zhu, and S. Tang, “Optimal path planning,”
Mobile Robots, vol. 8, no. 2, pp. 520-531, March 2001.
[2]. H. Simpson, Dumb Robots, 3rd ed., Springfield: UOS Press,
2004, pp.6-9.
[3],. M. King and B. Zhu, “Gaming strategies,” in Path Planning
to the West, vol. II, S. Tang and M. King, Eds. Xian: Jiaoda
Press, 1998, pp. 158-176.
[4]. B. Simpson, et al, “Title of paper goes here if known,”
unpublished.
[5]. J.-G. Lu, “Title of paper with only the first word capitalized,”
J. Name Stand. Abbrev., in press.
[6]. Y. Yorozu, M. Hirano, K. Oka, and Y. Tagawa, “Electron
spectroscopy studies on magneto-optical media and plastic
substrate interface,” IEEE Translated J. Magn. Japan, vol. 2, pp.
740-741, August 1987 [Digest 9th Annual Conf. Magnetics
Japan, p. 301, 1982].
[7]. M. Young, The Technical Writer’s Handbook, Mill Valley,
CA: University Science, 1989.
[8]. p.ramteja, “Basalt Aggregate as Coarse Aggregate in High
Strength Concrete Mixes” International Research Journal of
Engineering and Technology (IRJET) Volume: 03 Issue: 08 |
Aug-2016
[9]. Swati Jha, Prakhar Duggal and Chiku Agarwal, “To Study
the Durability Aspects of Concrete using Basalt Aggregate”
Indian Journal of Science and Technology, Vol 9(30), DOI:
10.17485/ijst/2016/v9i30/99203, August 2016
[10]. I.Siva Kishore, L.Mounika, C.Maruti Prasad and B.Hari
Krishna, “Experimental Study on the Use of Basalt Aggregate in
Concrete Mixes” SSRG International Journal of Civil
Engineering (SSRG-IJCE) – volume 2 Issue 4 April 2015
[11]. T. Parthiban, G. Pavithran, C. Pradeep, BA. Praveen
Kumar, Mrs. Devi S, “Durability of Concrete by adding basalt
fibre” International Research Journal of Engineering and
Technology (IRJET) e-ISSN: 2395-0056 Volume: 04 Issue: 09
| Sep -2017
[12]. Hamadallah Mohammad Al-Baijat, “The Use of Basalt
Aggregates in Concrete Mixes in Jordan” Jordan Journal of Civil
Engineering, Volume 2, No. 1, 2008.
[13]. Sigurdur R. Gislasona*, W.S. Broeckerb, E.
Gunnlaugssonc, S.Snæbjörnsdóttira,K.G.Mesfina, H.A. Alfred
ssona, E.S. Aradottirc, B. Sigfussonc, “Rapid solubility and
mineral storage of CO2 in basalt”, Energy Procedia 63 ( 2014 )
4561 – 4574

[15]. Jean Gaston Tamba, Francis Djanna Koffi1, Louis
Monkam1, Simon Koumi Ngoh1, Serge Nyobe Biobiongono,
“Carbon Dioxide Emissions from Thermal Power Plants in
Cameroon: A Case Study in Dibamba Power Development
Company” Low Carbon Economy, 2013
[16]. Sarath K. Guttikunda, Puja Jawahar, “Atmospheric
emissions and pollution from the coal-fired thermal power plants
in India” Atmospheric Environment 92 (2014)
[17].Paul E. Hardisty, Tom S. Clark 3 and Robert G. Hynes 4,
“Life Cycle Greenhouse Gas Emissions from Electricity
Generation: A Comparative Analysis of Australian Energy
Sources” Energies 2012, 5 ,872-897.
[18]. Zhe Zhang1, Jiuping Xu2, “Engineering Management
Based on the Reduction of Carbon Dioxide Emissions: a Review”
European Journal of Sustainable Development (2016), 5, 2, 111136 ISSN: 2239-5938
[19]. “EN09 Emissions (CO2, SO2 and NOx) from public
electricity and heat production – explanatory indicators”,
European environment agency.
[20]. Antti Arastoa*, Eemeli Tsuparia, Janne Kärkia, Risto
Sormunenb, Timo Korpinenb, Sari Hujanenb, “Feasibility of
significant CO2 emission reductions in thermal powerplants –
comparison of biomass and CCS”, Energy Procedia 63 ( 2014 )
6745 – 6755.
[21]. Sandra Ó. Snæbjörnsdóttir, Sigurdur R. Gislason, “CO2
storage potential of basaltic rocks offshore Iceland”, Energy
Procedia 86 ( 2016 ) 371 – 380.
[22]. Veena R.N, Suresh .S, “Analysis and Design of R C
Chimney”IJMEIT// Vol.04 Issue 01//January-2016.
[23].BhagyashreeVananje#1,NamrataShinde#2,Ashwini Vishe#3,
Harshala Hazare#4, Mrs. Vaibhavi Mahtre#5 , “Comparison
between Steel Chimney and R.C.C. Chimney”, International
Journal on Recent and Innovation Trends in Computing and
Communication ISSN: 2321-8169 Volume: 4 Issue: 4 277 – 279.
[24]. Qingjun Liu,Fei Cao, Yanhua Liu, Tianyu Zhu and Deyou
Liu2 , “Design and Simulation of a Solar Chimney PV/T Power
Plant in Northwest China”, International Journal of Photo energy
Volume 2018.
[25]. C. Delebarre1*, T. Pujolle1, G. Cousin1, A. Domon1, J.
Froux1, J. Jourdan2 “Wireless Low Cost CO2 Monitoring
System Design and Evaluation Using Non Dispersive Infrared
Sensor”,Wireless Sensor Network, 2018, 10, 119-130

[14]. K. Kr. Agrawal, S. Jain, A. Kr. Jain &S. Dahiya,
“Assessment of greenhouse gas emissions from coal and natural
gas thermal power plants using life cycle approach” International
Journal of Environmental Science and Technology
International Journal of Engineering Science and Computing, March 2019

21107

http://ijesc.org/

