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Abstract- The aim of this work is to analyze and describe the process of capturing of carbon dioxide (CO2) from the flue gases by means of
chemical absorption. N, N-dimethylamine N-ethylamine Chitosan salt is synthesized for the capturing of carbon dioxide (CO2) from the flue
gases. Aqueous N, N-dimethylamine N-ethylamine Chitosan salt 5 wt % in 1litre demineralized water has been selected for removing CO:
from the combustion gases. The concentration of CO2 in the flue gases ranges from 10 to 13 % after combustion and 100 % removal of CO:
for 6 minutes at flow rate 1 liter per minute. This is having the removal capacity about 1.2 gm of CO2 per liter of 5 % N, N-dimethylamine N-
ethylamine Chitosan salt solution. Experimental test result has shown that the emission of CO2 has been significantly reduced during the
removal process.
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Introduction

Power generation represents the chief contributor to globe artifi-
cial emissions, accounting in support of concerning one-third of
the world’s total exhausted amount of CO.. These emissions can
be reduced by a variety of measures, such as (i) improving com-
bustion efficiency of the power plant, (i) fuel substitution to lower
or zero-carbon fuels, (i) CO2 capture technologies and (iv) In-
creasing the use of renewable energy sources. If no actions will
be taken, the global manmade CO: emissions will dramatically
increase and support the ever known green gas effect, meaning
irreversible the global warming process!!!

In principal among the types of fossil fuel used, coal has the high-
est carbon content, resulting in coal-fired power plants having the
highest output rate of CO2 per kilowatt-hour produced. Mitigation
of the emissions of carbon dioxide from coal-fired power plants is
the target of this work-project. Co-combustion of biomass with
coal seems to be a solution for solving this problem. The explana-
tion is based on the fact that the use of biomass for energy pro-
duction does not supplementary increase the CO2 content of the
atmosphere trough combustion in comparison to the CO. de-

stroyed by photosynthesis during the lifetime, and so, it is consid-
ered CO2 neutral. Moreover, biomass has low concentration of
sulfur, which is also very important. Substantial research & devel-
opment efforts are now in progress aimed at improving capture
technologies so as to render them more efficient and more cost-
effective. Under these efforts also the presently reported research
is included.

Capturing CO2 might be applied to large point sources, such as
large fossil fuel or biomass energy facilities, industries with major
CO2 emissions, natural gas processing, synthetic fuel plants and
fossil fuel-based hydrogen production plants. Air capture is also
possible. Air away from the point source also contains oxygen,
however, and so capturing and scrubbing the CO; from the air,
and then storing the CO., could slow down the oxygen cycle in
the biosphere.l2 Concentrated CO> from the combustion of coal in
oxygen is relatively pure, and could be directly processed. In other
instances, especially with air capture, a scrubbing process would
be needed. Plants that produce ethanol by fermentation generate
cool, essentially pure CO2 that can be pumped underground.?!
Fermentation produces slightly less CO2 than ethanol by weight.
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World ethanol production in 2008 is expected to be about 16 bil-

lion gallons or 48 million tonnes.# Broadly, three different types of

technologies for scrubbing exist: post-combustion, precombustion,

and oxyfuel combustion:

¢ In post combustion capture, the CO- is removed after combus-
tion of the fossil fuel this is the scheme that would be applied
to fossil-fuel buming power plants. Here, carbon dioxide is
captured from flue gases at power stations or other large point
sources. The technology is well understood and is currently
used in other industrial applications, although not at the same
scale as might be required in a commercial scale power sta-
tion.

e The technology for pre-combustion is widely applied in fertiliz-
er, chemical, gaseous fuel (Hz, CHs), and power production. (!
In these cases, the fossil fuel is partially oxidized, for instance
in a gasifier. The resulting syngas (CO and H20) is shifted into
CO2 and more Ha. The resulting CO, can be captured from a
relatively pure exhaust stream. The Hz can now be used as
fuel; the carbon dioxide is removed before combustion takes
place. There are several advantages and disadvantages when
compared to conventional post combustion carbon dioxide
capture.lsl The CO; is removed after combustion of fossil
fuels, but before the flue gas is expanded to atmospheric pres-
sure. This scheme is applied to new fossil fuel burning power
plants, or to existing plants where re-powering is an option.
The capture before expansion, i.e. from pressurized gas, is
standard in almost all industrial CO2 capture processes, at the
same scale as will be required for utility power plants. 718l

Materials

Chitosan (98.1% deacetylated), Methyl iodide, Sodium Borohy-
dride, Acetaldehyde, N- methylpyrrolidone (NMP), Ethylamine,
Methylamine, Acetone and Sodium iodide.

Method

500 mg of chitosan were dissolved in 1% w/v acetic acid (original
pH 3.7£0.5). Then specific amounts of acetaldehyde were added
to the chitosan solution and after 1.5h of stirring, the pH of solution
was adjusted to 4.5 by adding Ethylamine solution. Then 2.0mL of
a 10% sodium borohydride solution were added and magnetically
stirred for 2h. The first step was to obtain ethylamine chitosan
precipitate. The precipitate was washed with distilled water and
then Soxhlet extracted with ethyl alcohol and ether (1:1 v/v) for 3
days to give ethylamine chitosan in high yield.

200mg of ethylamine chitosan were dispersed in 10mL of NMP for
5h. Then methylamine (2.0mL) methy! iodide (5.0mL) and sodium
iodide (600mg) were added to the dispersion. The reaction was
carried out with stirring for 5 h at 60°C. Finally, acetone was add-
ed to precipitate the N, N-dimethylamine N-ethylamine Chitosan
Chemical Reaction:-

5 wt % N, N-dimethylamine N-ethylamine Chitosan salt was dis-
solved in 1litre demineralized water forming alkaline solution, the
mass ratio of N, N-dimethylamine N-ethylamine Chitosan salt to
H.0 was 1:1000, respectively the flue gases get into direct contact
with the selected aqueous solutions which are pumped to the
scrubber with 1lit / Min. At the testing time the initial concentration
of CO. was 11.23%. Carbon dioxide reacts with N, N-
dimethylamine N-ethylamine Chitosan salt.
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Results

The % CO2 is removed from the flue gas by means of a chemical
solvent is summarized in table No.1 & Graphical presentation in
Figure No.1. The concentration of CO: in the flue gas is 11.23%
after combustion and 100 % removal of CO2for 6 minutes at flow
rate 1 liter per minute. This is having the removal capacity about
1.22 gm of CO per liter of 5 % N, N-dimethylamine N-ethylamine
Chitosan salt solution.

Table & Figure
Table 1- CO2 Removal Time
0 11.23
2 0.00
4 0.00
6 0.00
8 378
10 512
12 6.89
14 9.50
16 11.51

% CO2 Removal By N, N-dimethylamine N-ethylamine
Chitosan salt
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Fig. 1- CO2 Removal Graph
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