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Abstract— In an effort to lower future CO2 emissions, a 

wide range of technologies are being developed to scrub 

CO2 from the flue gases of fossil fuel-based electric power 

and industrial plants and automobiles in urban zone.This 

report shows the interesting comparison between global and 

local greenhouse effect and radiative force by continuous 

monitoring of Ankleswar and Bharuch urban area.Carbon 

capture and storage (CCS) is widely seen as a critical 

technology for limiting atmospheric emissions of carbon 

dioxide (CO2)—the principal ―greenhouse gas‖ linked to 

global climate change—from power plants and other large 

industrial sources and automobiles. This report focuses on 

the first component of a CCS system, namely, the CO2 

capture process.Global concentration of CO2 in the 

atmosphere is increasing rapidly. CO2 emissions have a 

double impact on local climate change than global climate 

change. Effective CO2 emission abatement strategies such 

as Carbon Capture and Storage (CCS) are required to 

combat this trend.There are three major approaches for 

CCS: Post-combustion capture, Pre-combustion capture and 

Oxyfuel process. Post-combustion capture offers some 

advantages as existing combustion technologies can still be 

used without radical changes on them. This makes post- 

combustion capture easier to implement as a retrofit option 

compared to the other two approaches. Therefore, post-

combustion capture is probably the first technology that will 

be deployed. This paper aims to provide a state-of-the-art 

assessment of the research work carried out so far in post-

combustion capture with chemical absorption.Prior to the 

development of any new process, the current state of the art 

needs to be analyzed and updated in order to set realistic 

targets for the new technology and benchmark the potential 

of the newly developed processes. Therefore, part of the 

work of this thesis is a thorough benchmarking exercise in 

which updated baselines for the performance of 

conventional post-combustion capture processes are given. 

Index Terms—CO2 concentration, effect on temperature, 

carbon capture(zeolite). 

Keywords: Regenerative Braking System, Conventional 
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I. INTRODUCTION 

As the climate change due to increase the CO2 concentration 

in atmosphere day by day and its effect on season as well as 

human life are global issues in this century. CO2 

concentration, its reaction with other gases, sources of CO2 

generation through various sector and CO2 role in disturbed 

the carbon cycle and its effect. Also relation of CO2 with 

temperature rise and its effect are study in this chapter.Most 

climate scientists agree the main cause of the current global 

warming trend is human expansion of the "greenhouse 

effect‖ warming that result when the atmosphere traps heat 

radiating from Earth toward space. Certain gases in the 

atmosphere block heat from escaping. Gases, such as water 

vapor, which respond physically or chemically to changes in 

temperature, are seen as "feedbacks." 

CO2 concentration effects on local climate are 

major issue. Temperature rise due to human activity by 

increase in CO2 ppm. It need focus minimization of the CO2 

concentration directly from air with absorption 

material(zeolite) with help of PSA cycle. 

 
Fig. 1: Temperature Anomaly Vs CO2 -Linear Model 

II. PRESSURE SWING ABSORPTION CYCLE 

The Pressure Swing Adsorption process is carried out in one 

adsorbent bed and one storage tank, which is large enough 

to smooth away the product concentration variations 

occurring during the PSA cycle. 

 
Fig: 2: PSA Cycle 

The complete cycle consists of four steps. In the 

first step high-pressure feed is continuously supplied to the 

bed and the heavy (more sorbable) component is taken up 

by the adsorbent. In the second step, the bed undergoes blow 

down through the feed end. In the third step, the bed is 

purged at a low pressure by the gas from the storage tank 

containing average concentration of the product. The gas 

from the storage tank is also used in the fourth step to 

pressurize the bed through the product end of the bed. 

A. Equilibrium Adsorption 

Air comprises of three primary components: nitrogen, 

carbon, oxygen and argon. The theory of multi-component 

adsorption equilibria involving the competition between the 

different molecules on the adsorbent is required for 

designing purposes. Langmuirian Multi-component 



Effect of CO2 on Local Climate and Capture CO2 from Emission for Stabilizing Carbon Cycle 

 (IJSRD/Vol. 3/Issue 03/2015/584) 

 

 
All rights reserved by www.ijsrd.com 2360 

fractional loading contributed by each component i, Өiis 

given by: 

 
Where: 

 biand bjis the ratio of the rate constant for 

adsorption to that for desorption for component  i 

and component j, respectively. 

 Pi and Pjis the partial pressure of component i and 

component j, respectively. 

 N is the number of species. 

Equation gives the amount adsorbed of species i on the 

adsorbent in the multi- component system. 

The selectivity describes how selective one species 

is to bind to the adsorbent over another species. The 

selectivity of a species i in relation to species j. 

 
A transport phenomenon is studied to determine 

how each species is adsorbed in the adsorbent bed. Material 

balance equations are used to determine these parameters. 

 
Fig. 3: Air Components Through Adsorbent Bed 

Material balances are performed for the 

components in each section of the adsorbent bed  

Nitrogen: 

Fco2
1
 = Fco2

0
 + (Nco2

2
 – Nco2

1
) Av1 

Where:Fis the volumetric flow rate 

Δtis the cycle time 

            ΔL is the length of the bed 

A  is the area 

N  is the loading 

ν   is the front velocity 

III. LITERATURE REVIEW 

This chapter can be broadly classified under two categories. 

The first part is CO2 concentration effect of temperature and 

second is Absorption from direct atmosphere of CO2. 

A. CO2 effect on temperature studies 

1) Anthony Watts (8) 

‖A study: The temperature rise has caused the CO2 increase, 

not the other way around‖ in 9 June 2010. 

a) Introduction 

Many complex models seem to confirm the idea that 

anthropological CO2 is responsible for the temperature 

increase. Mauna loa data collection and satellite data 

collection give the results. 

b) Reviewed content 

Temperature anomaly with respect to time or CO2 

concentration in this study carried out. Various graphs are 

given the result of how much temperature increases due to 

rise in CO2 concentration. 

Temperature anomaly= (CO2 – 350)/180 

c) Outcome of paper 

From this study carried out the exact 0.8 degree temperature 

rise in last passing year and increases very fast from the last 

years. 

2) D. S. Lee, L. Lim(9) 

‖Radiative forcing and temperature response from shipping‖ 

TAC conference,26 June 2006. 

a) Introduction 

Simplified global climate response model was used to 

calculate Radiative forcings and temperature responses from 

the emissions of shipping. Radiative forcings were 

calculated for 2000, which were: 0.043 W m
-2

(CO2); 0.021 

W m-2 (O3); -0.011 W m-2 (CH4). 

b) Reviewed content 

Estimate of shipping CO2 RF has been made for 2000 with 

the usage of a full history of shipping’s emissions of 0.043  

W m
-2

.   A shipping O3 RF of 0.021W m
-2

 in 2000 has been 

calculated using a simple method, which is in agreement 

with independent calculations using complex 3D chemical 

transport models, allowing for a linear scaling of emissions. 

Shipping NOx emissions result in a negative CH4 RF of -

0.01 W m
-2

 in 2000, as calculated with a simplified 

methodology. 

c) Outcome of paper 

The shipping CO2 RF was approximately 1.8 times that of 

aviation in 2000 and the resultant temperature response of 

(CO2 only) for shipping was found to be 2.7 times that of 

aviation in 2000. 

B. Carbon capture Studies 

1) Vıctor Sebastian, Izumi Kumakiri , Rune Bredesen , 

Miguel Men endez(12) 

―Zeolite membrane for CO2 removal: Operating at high 

pressure‖ Journal of Membrane Science 292 , 20 January 

2007 

a) Introduction 

The MFI-type zeolite membranes (Na-ZSM-5 and B-ZSM-

5) were prepared on alumina and stainless steel tubular 

supports and tested for separation of CO2/N2 mixtures. 

b) Reviewed content 

Separation between CO2 and N2 takes place because of the 

preferential adsorption of CO2, which hinders the 

permeation of N2 through the zeolite pore network. The best 

results in this work were obtained with a B-ZSM-5 

membrane prepared over a porous stainless steel support. A 

CO2permeance of 2.66×10−7
mol/(m

2
 s Pa) with a CO2/N2 

separation factor of 13 was obtained. 
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c) Outcome of paper 

CO2/N2 selectivity is well correlated with the variation of 

hydrogen permeation during n-butane desorption. A 

maximum in selectivity has been found for a total pressure 

in the retentate between 6 and 16 bar for the best membrane, 

giving a separation factor between 12 and 13. 

2) Lopez, A. García-Abuin, D. Gomez-Díaza , J. M. 

Navaza(13) 

―Gases separation by ZSM-5 based membranes‖Procedia 

Engineering 42, August 2012 

a) Introduction 

The effect produced by the presence of ZSM-5 zeolite in an 

alumina tube upon the permeation rate of different gases 

(nitrogen, oxygen, carbon dioxide and normal-butane). 

b) Reviewed content 

ZSM-5 zeolite was synthesized by hydrothermal 

crystallization method proposed by the International Zeolite 

Association (IZA). It consists in a previous seeding gel 

preparation by mixing water, sodium hydroxide and 

tetrapropylammonium hydroxide. The resulting mixture was 

stirred for one hour at room temperature and the mixture 

was aged at 100 ºC for 16 hours. This gel was used to 

synthesize the zeolite. 

c) Outcome of paper 

Geometrical characteristics of butane in comparison with 

other gases used in paper. The butane molecule has a length 

about 8.2 Å but an effective diameter of 4.2 Å. The ZSM-5 

zeolite pore size is higher that the effective diameter and for 

this reason this membrane doesn’t cause a higher separation. 

This membrane will be effective for larger volatile organic 

compounds than butane. 

3) LalhmingsangaHauchhum, PinakeswarMahanta(14) 

― Carbon dioxide adsorption on zeolites and activated 

carbon by pressure swing adsorption in a fixed bed‖ , 

Energy Environ Eng , 10 June  2014 

a) Introduction 

The adsorption of CO2 on zeolite 13X, zeolite 4A and 

activated carbon  AC  have been investigated at a 

temperature ranging from 25 to 60   C and pressure up to 1 

bar. 

b) Reviewed content 

The Langmuir model fit well with the two zeolites and 

Freunlich model fit well with AC. The thermodynamics 

parameters were calculated and found to be exothermic in 

natures for all three adsorbents. Temperature swing 

adsorption was employed as the regeneration method 

through heating up to a temperature of approximately 100   

C. There is no full reversibility for zeolites while AC can 

achieve complete regenerations. 

c) Outcome of paper 

Zeolite 13X offers the highest adsorption capacity, and AC 

provides the lowest capacity at temperatures ranging from 

25 to 60   C and pressures up to 1 bar. It was found that 

Langmuir model showed the best fit with the zeolite 13X 

and zeolite 4A while Freunlich model provided excellent fit 

with AC. 

IV. EXPERIMENTAL RESULTS AND DISCUSSION 

Here we measure the CO2 from various locations in our area 

like Bharuch and Ankleshwar in which we cover the both 

city area, heavy traffic area, golden bridge, both industrial 

area and national highway passing from both city. 

 

 
Fig. 4: bharuch &Ankleshwar Map and Portable Co2 Meter 

System 

 

 

hr ank city ank industry ank nh8 valia x bh city abc x bh bh golden bh industry nh8 bh 

1 638 657 647 639 641 627 655 650 

2 643 655 651 644 638 631 653 653 

3 648 661 655 649 643 629 659 658 

4 645 668 645 646 646 635 666 648 
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5 644 660 643 645 648 637 658 646 

6 649 669 657 650 647 628 667 660 

7 653 675 659 654 650 624 673 662 

8 646 673 661 647 646 622 671 664 

9 640 669 658 641 651 630 667 661 

10 642 663 653 643 649 633 661 666 

11 645 659 646 646 650 631 657 649 

12 650 664 652 652 653 636 662 656 

A. Artificial environment Data (Air tight box) 

In which we use the 100 time small type of cabin. For the 

measurement of various range of temperature the 

temperature sensor are connected and also pressure gauge 

are used to measure the different pressure. In this cabin we 

put externally rise the CO2 concentration and measure the its 

effect on temperature with various rang of pressure. And 

also design the capturing device for that environment. 

 
Without heat source : 645 to 655 ppm (in between) CO2 

concentration 

Time Temp %Rh 

9:00 AM 30 44 

10:00 AM 31 44 

11:00 AM 31 43 

12:00 AM 32 43 

1:00 PM 32 43 

2:00 PM 33 42 

3:00 PM 33 41 

4:00 PM 33 40 

 
 

 

 

 
With heat source: 645 to 655 ppm (in between) CO2 

concentration 

Time Temp %Rh 

8:00 AM 30 42 

9:00 AM 34 42 

10:00 AM 37 41 

11:00 AM 41 41 

12:00 AM 44 40 

1:00 PM 48 40 

2:00 PM 50 39 

3:00 PM 53 37 

4:00 PM 54 36 
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Here, we make a patrician in box for measure the 

temperature effect with various ppm and with heat source. 

time co2-538 temp co2-1217 temp 

10:00 AM 39.2 39.2 

10:29 AM 41.3 42.3 

11:10 AM 43.9 45.8 

11:43 AM 44.6 46.2 

12:16 PM 45.1 48.6 

12:39 PM 45.9 50.3 

1:00 PM 46.6 52.7 

1:15 PM 47.3 54.8 

 

 
After some time off the heat source then, 

time temp 1217 temp 

1:21 PM 46.3 53.3 

1:31 PM 45.8 51.2 

1:39 PM 44.2 48.6 

1:44 PM 43.5 45.9 

1:53 PM 41.9 42.8 

2:13 PM 40.7 41.1 

 

 
B. Absorption system 

 
C. Working 

Carbon capture through zeolite adsorption bed, now need to 

assemble all component as per system diagram shown in 

figure for  carbon capture. 

In the bed of zeolite, material zeolite need to active 

first to drying the material and remove impurity. In this 

process the zeolite put in furnace or other heating system for  

20 to 25 hours  at 200  c. From this heating process in zeolite 

material should perfectly dry and pure and ready to trap the 

other molecules.  

The atmosphere pressure is low for carbon capture 

in zeolite material that the compressor at different pressure 

range used to pressurized the atmospheric air and pass. This 

pressure is measure in pressure gauge. For the required 

pressure in capture process the stopcock valve is closed till 

the pressure achieved in pressure gauge(up to 21psi). 

As the desired pressure achieved then this air is 

passed in silica gel bed for moisture removal from 

atmospheric air. In which the moisture content is removed 

and silica gel orange color change green which indicate that 

moisture is removed and dry air is passed to the activated 

carbon pack for dust removal which present in atmospheric 

air. After that the pressure of air decrease due to above 

processes that the valve need to closed for some time for 

pressure build. As the pressure at build up at required level 

then it passed to zeolite bed. 

In zeolite bed the air contain many other 

gases(hydrogen, helium, oxygen etc.) but only CO2 particles 

only trapped in zeolite bed due to its large molecular 

size(3.4 Angstrom) and other gases who has lower than CO2 

molecular is passed out from this material. In this process 

the higher pressure required for penetration of capture and 

maximum amount of carbon capture. After that this gas is 
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examine in Gas analyzer or Gas Chromatograph  which 

gives the CO2 is removed and clean air is taken out. 

Regeneration  process, in which after maximum 

amount of carbon capture in zeolite (as the percentage of 

carbon increase at discharge of zeolite bed) then no more 

carbon trapped in material then closed the  air supply valve 

on zeolite bed and also closed the discharge of clean air. 

Now, bed has other supplementary (temporary) discharge 

valve assembly. As this valve open the pressure comes to 

the atmospheric pressure level and at that level the carbon 

trapped molecular in zeolite bed is come out naturally. This 

air contain maximum amount of carbon which we measure 

through gas analyzer or storage them for other use. 

time ppm temp 

10:00 AM 647 41.2 

10:55 AM 645 40.9 

11:40 AM 643 40.7 

12:45 PM 641 40.4 

1:25 PM 638 39.8 

2:20 PM 634 39.5 

3:15 PM 631 39.1 

 

 

 
Fig.2: Absorption Process Setup 

V. CONCLUSION 

From this study, concludes that a new technology for the 

carbon capture and minimization of already stable carbon in 

atmosphere. The effect on temperature due to minimization 

in CO2 ppm are clearly define and from above discussion 

we sure that we reduced the our local temperature down up 

to 4-5 degree.  It will be very helpful to human life cycle. 

VI. FUTURE SCOPE 

Develop the capture system for portable use for capturing 

CO2 directly from air and with minimum cost consumption 

strategies.. 
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