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Abstract
The amount of Carbon (IV) Oxide, CO

2
, gas released into the atmosphere has been on the increase with

increasing industrial and human activities. This has resulted in the intensification of atmospheric greenhouse
gas and the depletion of the stratospheric ozone layer that shields the earth from harmful ultraviolet radiation.
Reducing green house warming has remained an illusion as countries have not been able to implement fully
regulations that call for reduction in the emission of CO

2
 especially into the atmosphere. We propose a

system in which CO
2
 is released into a chamber of an alkaline solution. The gas (in this chamber) is

converted into a salt of more economical importance with no adverse environmental consequence.  The
suggested mechanism can easily be incorporated in the machinery of automobiles and also in factories
where CO

2
 is emitted freely into the atmosphere.

Keywords: Carbon (IV) Oxide, Global Warming, Atmosphere

Advances in Science and Technology Vol. 5, No. 1S, August 2011, pp103 - 107

Cooresponding Author’s e-mail: emekasavio@yahoo.com

1.0 Introduction

Man has outlived different epochs; the Stone Age,
the Iron Age and the Middle Age, and is at present
in the Industrial Age ( Solheim II 1972; McEwen,
Miller and Bergman 1991; Vandiver 1990; Friberg
1984; Piggott 1968; Van Beek 1987; Kramer 1951;
Coates 1989; Price 1959; Smith 1978; Tóth 1969;
Noten and Raymaekers 1988). The Industrial Age
which started with the Industrial Revolution of the
late eighteenth and early nineteenth centuries marked
the major turning point in human social history; it
championed the replacement of manual-labour-
based economies with the industrial-based
economies. It began with the mechanization of the
textile industries, the development of iron-making
techniques and the increased use of refined coal,
the production of steam engines (fuelled by coal and
refined crude oil) and powered machinery (mainly
in textile production). Thus with the advent of the
industrial age came environmental and human issues.

The most prevalent of all challenges faced by man in
recent times, which springs out of his developmental
thoughts and actions, is increase in the average
temperature of the earth’s near-surface air and
oceans; an occurrence since the mid-20th century

which is projected  to continue. For example, the
global surface temperature increased at 0.74 ±
0.18 °C  during the hundred years ending in 2005
(Behrenfeld et al. 2005). This results from the
depletion of the stratospheric ozone (O

3
) shield that

protects the earth from harmful ultraviolet radiation;
an atmospheric gas such as Carbon (IV) Oxide
absorbs infrared radiation from the sun-warmed
surface returning same on the earth. The
concentration of this gas, Carbon (IV) Oxide, in the
atmosphere has been on the increase; for example,
the average concentration of CO

2
 in the atmosphere

in the past hundred and twenty years is put at 6163.4
million tones and it rose to 163212.5 million tones
in 1980 (see United States Department of Energy,
1982). This increase is not unconnected with the
rate at which energy is produced and consumed.

2.0 The Global Energy Trend

The worlds total energy consumption is shown in
Figure 1. This shows an increasing trend in the global
energy consumption for the period considered.
Between 1965 and 2007, oil consumption has
increased from  31,240 barrels to 85,220 barrels,
gas consumption from 655.1bcm to 2,921.9bcm,
coal consumption from 1,482.0Mtoe to 3,177.5M



toe, nuclear electricity generation and consumption
from 5.8Mtoe to 622.0Mtoe and hydroelectricity
generation from 210.5Mtoe to 709.2Mtoe. The total
electricity consumption has increased from
11,854.6TWh to 19,894.8TWh within the period
of 1990 and 2007; only 13.82% and 15.75% of
the total electricity consumption in 2007 is generated
from nuclear and hydroelectric sources. This reveals
that the remaining 70.43% of the world’s total
electricity consumption comes from fossil sources
such as coal, gas and oil; one million tonnes of oil
produces about 4.4TWh of electricity in a modern
power station. This observed trend has not been
without benefits, consequences and challenges; while
the world has benefited immensely through the
exploration and exploitation of fossil fuels, the
adverse effects such activities cause remains a
source of apprehension. The industrial and economic
growth, technology and human development, global
and regional trade advancements and collaborations,
etc are some of the benefits of the global increase in
energy consumption. The global goal of achieving
sustainable development (see United Nations, 2000)
by 2015 as set by the 189 countries of the united
nations in 2000 is absolutely dependent on the
availability and source of energy (for industrial,
domestic, economic and individual use). While some
energy sources can be regarded as clean and safe
both for man and the environment, others are
detrimental to life and the environment.

Fossil fuel (i.e. oil, coal and gas) that constitute a
large percentage of the global energy consumption
is without doubt an unclean energy source. From
exploration to consumption of fossil fuels, it involves
some level of environmental and human hazards that
includes the emission greenhouse gases such as
carbon (IV) oxide and carbon mono. These gases
have adverse environment effects on both man and
his environment. Carbon (IV) Oxide is considered
to be dominantly responsible for global warming (the
increase in the average temperature of the earth’s
near-surface air and oceans which results from the
depletion of the stratospheric ozone (O

3
) shield that

protects the earth from harmful ultraviolet radiation).
The trapping of heat near the surface of the planet
by greenhouse gases is a vital process though;
without it, the planet would become too cold for
habitation. Yet the prospect of a sudden temperature
increase of even a few degrees Celsius is disquieting

because we cannot accurately predict its
environmental effects, such as what the precise
changes will be in precipitation around the globe and
in sea level.

We present the trend in the concentration of CO
2

gas (a major contributor to global warming) in the
atmosphere in Figure 2. This Figure shows an
increasing trend which is adverse to the sustenance
of life on earth. Consequently, several efforts geared

Figure 1a:Global Oil Consumption in Million Tones
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Figure 1b:Global Natural Gas Consumption in Million
Tonnes Oil Equivalent.

towards the significant reduction of greenhouse
emissions are underway (see United Nations, 1998;
2000; 2009; Willson and Brown, 2008; Vargas,
Allen and Allen 2008; Quine and van Oostw, 2007;
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Figure 1c: Global Coal Consumption in Million
Tonnes Oil Equivalent

Figure 1d: Global Nuclear Energy Consumption in
Million Tonnes Oil Equivalent

Figure 1d: Global Hydroelectricity Consumption in
Million Tonnes Oil Equivalent
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Millard, Sommerkorn and Grelet, 2007). In this
paper, we aim at reducing the CO

2
 emissions

emanating from anthropogenic activities.

Figure 2: Yearly Global Carbon (IV) Oxide Emis-
sion  (data source: US Department of Energy, 1982).

3.0 Carbon Sequestration

Carbon sequestration is the storage of carbon dioxide
gas in natural reservoirs rather than allowing it to
build up in the atmosphere. Natural reservoirs
include:

· Underground storage which includes coal
beds, mined salt domes, deep aquifers,
depleted oil or gas reservoirs.

· Storage in ocean, under this type of Dry Ice
and Carbon Dioxide Lake.

· Planting of trees.
The underground and ocean storage of CO

2
 involves

pumping of the gas into evacuated wells thousands
of kilometers underground the ocean. This method
is quite good in the short term but has long term
consequences since the gas is only stored and its
properties do not change. For example, in an event
of earthquake or any other natural disaster that
involves the opening of the underground beds, this
gas will be let-out thereby coming up into the
atmosphere and endangering human and animal
species in and around the area. This is a great risk
that is not worth taking considering the rapid but
adverse effect this has on both man and his
environment. The constant channeling of CO

2
 from

industries and gas flaring stations into the ocean will
result in a state in which the gas erupts into the
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atmosphere at the point where the specific heat
capacity of the ocean is achieved; a good example
of this is the Cameroun 1986 experience which
claimed about 1700 lives (see Howard, 2002).
There is therefore the need to develop a safer method
of sequestration for CO

2
. This is to guarantee a

future for the generations coming years after us. The
planting of trees as also been used as a means for
sequestrating CO

2
. This is achieved since trees

require CO
2
 to grow through the purpose of

photosynthesis. We however note that this is not an
effective solution to CO

2
 emission at present.

We therefore set to determine an effective
sequestering means for carbon dioxide gas. We
propose a method that involves the trapping of the
CO

2
 gas into a chamber of an alkaline solution. This

method ensures the conversion of the once
dangerous gas into salt and water solution. This entails
passing carbon dioxide is through a Calcium
Hydroxide, Ca(OH)

2
, solution, thereby producing

product is salt and water as shown in the equation
(1). The choice of Ca(OH)

(aq) 
and not any other

alkaline solution is basically because its reaction with
CO

2 
is a forward one and as such, there is no

anticipated effect on the engine producing the gas.

         lSaqg OHCaCOOHCaCO 2322 

…1

We therefore propose a design that is made of three
chambers, the reaction chamber, the reservoir
chamber and the storage chamber; the storage
chamber houses the saturated compounds
(products), the reservoir chamber is for storing
excess Ca(OH)

 (aq)
 and the reaction takes place in

the reaction chamber. The constructed design was
attached to a motorcycle’s exhaust pipe to
understudy its workability and functionality. This
proposed and tested design as shown in Figure 3 is
an adaptable fitted one for any machinery that emits
CO

2
.

4.0 Conclusion

This proposition and its effectiveness is being tested
to determine implications and comparative
advantages over existing methods of carbon
sequestration. We however note at the immediate

Figure 3: A schematic presentation of our carbon
sequestration tool.

that the end product of this proposition i.e. CaCO
3

is a raw material of great importance in the
manufacturing sector as it is used in the manufacturing
of cement, paints, chalks etc. The work is preliminary
and more analysis will be performed to robustly
characterize the carbon sequestration tool presented
in this work.
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