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Abstract— India has 3rd place to produce CO in all over the
world. In order to mitigate the effect of global climate
scenario due to increasing flue gas concentration, we have
been doing a lot of experimental research work obtaining
various byproducts &benefits. Therefore, microalgae can
provide an alternative biofuel feedstock, greenhouse gas
fixation ability (net zero emission balance) Biological
sequestration methods coupled with applications for CO;
reuse is a way to mitigate CO, emissions, perhaps serving to
reduce the effects of climate change for future generations.
The average atmospheric CO; reached 400ppm. The climates
change due to CO; level should not be allowed to get much
higher than 550 ppm. Because, it causes acid rain,
eutrophication, haze, biomagnifications and global climate
change etc. On the other hand, the developing countries are
the most vulnerable to climate change impacts because they
have fewer resources to adapt socially, technologically and
financially.so that, |1 have adopted a pond method in which
condition is suitable for growing algae. We have taken
experimental research work by comparing atmospheric
condition CO, VS flue gas CO,.
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I. INTRODUCTION

India has 3 place to produce CO- in all over the world. The
issue of greenhouse gas takes an enormous growth on
worldwide in recent scenario (Ramesh prabhu ramraj.et
.al.,2016). So worldwide many countries had taken measures
to sequester the major role played by CO in greenhouse gas.
In other countries, they had been wisely chosen to inject the
CO; in deep sediments in oceanic,under the earth
surface,carbon capture technology and more. In India, we are
taken a new step towards fuel revolution and this will be takes
place a major predominant role in India .For these India had
been taken a new way of sequester technique is biological
sequestration of CO..Biological Sequestration of CO, can be
defined as the process of separation of CO, from an emitting
source of flue gas and these CO; gas can be later developed
in a form of biomass by autotrophs in a wide variety of
nutrient utilization and energy feed production is achieved in
a sustainable way. In that flue gas some more, toxic metals
had been presented that had been taken as additional nutrient
for algal growth in those sequester ponds. In these, different
kinds of energy compounds had been extracted such as oil,
ethanol and bio-hydrogen had been generated from these
higher plants, photosynthetic bacteria and microalgae
species. Hence, it is ideal to cultivate microalgae under
optimal conditions and later expose them to unfavourable
conditions in order to increase lipid content.
(Premlatha.et.al.,2011).Comparing to the land -based
terrestrial plants,microalgae have a high protein content ,
lipids, carbohydrate contents and these represents a most
promising feedstock for chemical and biofuel production

without any negative impacts to our environment by these
production of these fuels (DavidPavlik.et.al.,2017).In the
production process of biofuel we are not going to use more
amount of energy from our environment, because in
petroleum a big process had been taken place for extraction
and refining process. Comparing to the biofuel is the best way
as compared to petroleum it consumes low amount of energy
requirement is needed. By comparing to other plant species,
microalgae have a number of advantages in CO; capture and
bio-oil generation. These include (i) High photosynthetic
conversion efficiencies can be done (ii) rapid biomass
production for first 15 days (iii) the capacity to produce a
wide variety of biofuel (iv) Ability to withstand in diverse
ecosystems (Vi) It is not a competitor for the food market. (vii)
It is not a competitor for land with crops. Microalgae are fast
growing microorganism: 100 times faster than terrestrial
plants and they can double their biomass in less than one day.
This is because the simple cellular structure and a large
surface of volume ratio give its ability to uptake large amount
of nutrients from the water source and thus promoting their
growth rate in culture media (Man keelam .et.al.,(2012).
Microalgae biodiesel production system involves the further
steps below:

CULTIVATION

'

HARVESTING

!

DEWATERING

'

EXTRACTION

'

TRANSESTERIFICATION

On the other hand, the developing countries are the
most vulnerable to climate change impacts because they have
some more concepts to be adapt in a socio-economic wise,
they should be technologically feasible to our atmosphere&
environment and it should be made by financially
(Sharmila.et.al.,2014).
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Il. MATERIAL AND METHODS

A. Experimental setup

The methodology had been illustrated in Fig.1.In this study,
thermal power plants CO; can be converted into biofuel. On
this first step, I had grown an algae culture in both the ponds
in a suitable way of growing microalgae culture. In this study,
I had been carried over on whether CO, gas will develop
algae in a fast manner or atmospheric condition of COwill
develop algae in a fast manner. This study is to encourage the
ecological function of algae in a water body such as lake or
ponds to fix it up the greenhouse gas CO> .

_» il 2N .
Fig. a: Experimental set up of open pond
B. Collection of culture

1) AREA
In Neyveli, nearby villages had been chosen for collecting
algae culture in nearby ponds.

In that two villages had been chosen in the basis of
CO, ppm level is more, by these ponds had been chosen for
collecting culture.

on those ponds.

F

-

Fig. b: culture 1

Fig. c: culture 2

C. Comparison of Artificial Condition Vs Atmospheric
Condition

Comparison of first 30days, the daily parameters had been
taken for in which condition of algae culture growth
characterization is in fast manner, whether the atmospheric
condition is suitable or artificial condition is suitable to grow
in a fast manner. In this study we can analyze which condition
is suitable to grow algae in these ponds in and around

Neyveli.

1) Effect of pH & Temperature:

— Mean culture temperature was 29.2°C. Peak daily culture
temperatures remained mostly below 40°C. Diurnal
temperature changes were on average 13°C for the period
of cultivation and were more variable ranging between 6
and 9. There was an excursion of pH above 9 from days
20 to 30. (Omatoyo K Dalrymple .et.al.,12)

—  Further increasing CO- content to 10% reduced the pH
of the culture to 6 which negatively influenced the
growth, while the medium pH was kept around 7 in the
culture of 7% CO,. Higher CO; concentration decreases
the pH of the culture medium and consequently leads to
stressful environment for algae. CO; dissolves in water
and exists in the forms of CO,, HCO3™, CO3? and H,COs.
With increase of CO; concentration, the hydrolysis of
CO, results in an increase in HCOsz; and H*
concentrations, which decreases the medium pH. Low
pH has negative effects on carbonic anhydrase and
consequently downgrades microalgal performance of
carbon fixation. (David Pavlik et.al 04)

— To maintain a desired pH in the culture media, the rate of
delivery of CO, was adjusted and recorded four times
each day after monitoring with a pH meter (Model FE20,
Mettler Toledo ,USA). This approach was maintaining
the pH with minor fluctuations. The rate of delivery of
co, was adjusted using an air flowmeter (Model LZM -
6T ,Cheng xin ,china). CO; /air rates of 10 -30%, 6 -15%,
1-6% and 0.5 -2% were used to maintain pH levels OF
6.0 ,6.5,7.0 and 7.5, respectively .It is speculated that
increased CO- partial pressure in the culture media may
enhance diffusion of CO; into the cytoplasm of
P.malhamensis that lowers the intercellular pH, and thus
results in cell death. (Danni yuan et.al 5)

— It is likely that these changes in pH resulted from the

nitrification activity of bacteria in the absence of notable
growth of microalgae. In the reactors characterized by
the vigorous growth of microalgae, the pH was more or
less stable around neutral , likely due to alkalization of
the medium as a result of inorganic carbon uptake by
microalgal cells. (Mikel Jamsa et. Al 6).

D. Monitoring parameters

S. INFLUENCE EQUIPMENT
NO PARAMETERS /METHOD
1 Temperature (°C) Humidity Meter
2 EC Conductivity Meter
3 CO2 ppm CO2 Meter
4 pH pH Meter
5 DO Wrinkle’s Method
6 VSS Muffle Furnace
7 TSS Muffle Furnace

Table 1: parameters analyzing on algal growth
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I1l. RESULTS AND DISCUSSIONS

MAIN
NUTRITION INGREDIENTS FUNCTION
Carbon CO2,HCOs, Provide C to reaction takes
source CO3? jetc. place in culture
Nitrogen NOs™, Urea, Provide N to giving a
source AANz2 etc nutrient
2B to grow in a fast manner
Hydrophosphate, | Provide P to every reaction
Phosphorus phosphate take place in those cells
Sulphur Sulphate etc. Provide S to proteins and
reactions, etc.
Inorganic Maintain cell structure and
salts K.Ca, Mg tc. activity in that culture, etc.
These elements act as a
Trace Fe, ZnMn, coenzyme factors,in the
elements Pb,Cd,etc.
cultural growth, etc.
These vitamins get to
Vitamin VB,Vc, VE, etc. divides the
cell multiple growths, etc.

Table 2: Functions of Nutrient during microalgae cultivation

A. Microalgae tolerance of CO;

Direct utilization of power plant flue gas has been considered
for CO; sequestration separating CO- gas. Since power plant
flue gas contains higher concentration of CO,, identifying
high CO, tolerant species is important. Several species have
been tested under CO; concentrations of over 15%. For
example, Chlorococcumlittorale could grow under 60% CO-
using the stepwise adaptation technique. Microalgae can
assimilate CO; within various ranges of concentration from
ambient (0.04%) to 100% v/v CO- by selecting adequate
species. (Premlatha.et.al.,2011).

B. Control of pH

It is suggested that a low pH maintained temporarily or
constantly by the supply of CO, may be a promising approach
to control P.malhamensis and alike in microalgal culture
(MIngyangMa.et.al.,2017).In this Unique study had been
developed under cold temperature after 15 days at (16-21°C)
in a culture medium. (Mikael jamsa .et.al.,2017).In this pH
had been controlled by adjusting CO2in 2 ways :
1) By minimizing the time in squeezing of CO.in pond 1.
2) we are using coconut shells,Palmyra tree leaves these
two constituents had been chosen for burning coal in
better & best way.

Fig. d: Coonut shell
C. Growth Index

The growth medium should provide sufficient nutrients for
microalgal growth. As shown in table 2, these elements show
as Carbon, Nitrogen, Phosphorous and Sulphur are the most
promising nutrients for the growth of algal cells. Other sub
nutrients include inorganic salts contains iron, magnesium,
trace elements and some more cases silicon can takes place.

Fig. f: pond 1
E. On 7" day of both the ponds

- Fig. h: pond1

Fig. i: pond 2
F. On 15" day of both the ponds
! '"_;‘; >.rv -j\_~ ; /

|g. j: o ‘ Fig.: pond 2
G. CO;uptake rate

CO; uptake rate is on weight /volume ratio basis as the unit is
in mg/l/day. After going through a carbon calculation and the
parameters had been analyzed of TSS and VSS to present
biomass. The uptake rate of atmospheric CO- by microalgae
is in the range of 45to50ppm /day and flue gas CO, uptake
rate is 12 to 15 ppm/day. Since my major mechanism of CO;
uptake is driven by the concentration gradient, it is also
known as gas transport driving force, algae photosynthesis
caught bicarbonate ion alkalinity to produce biomass.
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Fig. I: comparison of flue gas CO; VS Atmospheric CO;
(TSS)
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Fig. I: comparison of flue gas CO, VS Atmospheric CO;
(VSS)

1) Pure culture with artificial condition discussion:
We have been compared the studies used artificial condition
for pure culture which is the major research and we should
cultivate Chlorophyta sp.and chlorella sp. To produce algae
biomass in an open pond system. We have been calculated
the CO, utilization efficiency by volume of 2.01% in
chlorophyta sp.-and 3.15% in chlorella sp. and we computed
the uptake rates of 4 & 6 mg/l day.
2) Pure culture with atmospheric condition discussion:
The only pure culture with the atmospheric condition has the
good developing capability of algae culture in the
atmospheric condition of CO- in the pond for first 20 days.
After the 20"day culture has been said to stabilize in a slow
manner , but it doesn’t goes to the deadly manner in the
atmospheric condition. But in the artificial condition, the
culture developed for first 15 days after that developing
capability gets less and later it changes into deadly manner.

H. Concluding Remarks

Mixed culture of microalgae was used to study the carbon
dioxide uptake efficiency by using atmospheric COzand flue
gas burnt CO .The experimental work carried out in an open
pond system, where the mixed microalgal culture was
inoculated with the addition of nutrients and supply of Flue
gas CO, & Atmospheric CO,.The uptake rate of atmospheric
CO- by microalgae is in the range of 45to50ppm /day and flue
gas CO; uptake rate is 12 to 15 ppm/day. Based on the
results, it was found that the growth efficiency of microalgae
is high in atmospheric CO- condition when compared flue gas
CO: , this is due to the presence of aromatic compounds and
toxic metals present in the flue gas. The best suitable
conditions for the growth of microalgae such as pH , EC,DO,
VSS,TSS light intensity ,algal biomass growth were
identified.
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