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Abstract— Global warming resulting from the emission of 

greenhouse gases, especially CO2, has become a widespread 

concern in the recent years. Though various CO2 capture 

technologies have been proposed, chemical absorption and 

adsorption are currently believed to be the most suitable 

method for CO2 capture. The operation of the chemical 

absorption process is reviewed in this work Carbon dioxide 

is mostly produced from automobile exhaust, polluted gases 

through industrial process, bio-waste decomposition, and 

fermentation process, which causes global warming. Using 

sodium carbonate as inert anion exchange resin adsorption 

of CO2 occur in bicarbonate layer while desorption of CO2 

occur due to moisture swing and carbonate layer is again 

convert into bicarbonate so resin become renewable. The 

experimental result shows that  95% CO2 adsorption occur 

using this process.  
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I. INTRODUCTION 

As the rapid development of modern industry, a large 

number of the use of fossil fuels leads to increased CO2 

emissions, and CO2 is climate change and the main cause of 

global warming. The Inter governmental Panel on Climate 

Change (IPCC) predicted that the sea level will rise by 0.09 

to 0.88 meters from 1990 to 2100, which will result in 25 

percent of the world’s population living less than 1.1 meters 

above sea level. Other probable consequences of global 

warming include droughts, expanding deserts, heat waves, 

ecosystem disruption, increasingly severe weather, and loss 

of agriculture productivity Therefore, carbon capture and 

storage (CCS) projects have been reported. The chemical 

absorption capture of CO2 has been studied and widely used 

as a reliable and cost-efficient method for CO2 because of its 

characteristics such as higher absorption rate, higher CO2 

recovery rate, no absorbent degradation and lower 

desorption energy requirement, etc. The traditional chemical 

absorption methods include alcohol amine solution, alkali 

solution, aqueous alkanolamine solution, etc. Among them, 

MEA, as a representative of the alcohol amine is the most 

traditional absorbent, it is used in industry early in the 19 th 

century. 

Here we describe a new technology for capturing 

CO2  from fermentation process using  sodium carbonate 

and sodium bicarbonate as anion exchange. CO₂ atoms are 

adsorbed in carbonate layer of Anion exchange resin and 

carbonate layer is Converted into bicarbonate while 

desorption of CO₂ occur due to moisture swing the CO₂ and 

again resin is converted into carbonates. 

II. LITERATURE REVIEW 

Lackner DL et al. (2009) studied capture of carbon dioxide 

from ambient air Materials and chemicals used are 

Polypropylene sheet ,Sodium hydroxide, and sodium  

carbonate solution to capture CO2 from air.they concluded 

from the experiment that A solid sorbent in the form of an 

anionic exchange resin, that absorbs carbon dioxide when 

dry and releases it when exposed to moisture and also 

commented that a single unit may be able to collect as much 

as 10 tons of CO2  per day and would require a wind facing 

frontal area of 500 m
2 
. 

Jiang S et al. (2012) performed experimental 

Studies on the Influence of HCO
3-

 on Absorption  And 

Desorption of CO2 from Ammonia Solution. Using 

ammonia method had an good effect on CO2absorption and 

desorption. High concentration of absorbent could also have 

lower rates of desorption. Sodium bicarbonate as additives, 

could greatly improve the CO2 desorption rate, with the 

increasing of the concentration of HCO
3-

,the speed 

reduction of CO2 desorption rate slowed down. 

III. MATERIALS AND METHODS 

A. Carbon Scrubber: 

In CO₂ scrubber, only CO₂ atoms are adsorbed in carbonate 

layer. When gases pass through the Na2CO3 coated anion 

exchange resin Negative ions are fix while positive ion are 

release. 

1) Adsorption: 

When CO₂ adsorbs in Dry anion exchange resin, 

carbonate layer is convert into bicarbonate as per the 

following reaction: 

OH⁻ + CO₂ → HCO₃⁻ 

If CO₂ will pass with humid air or in case resin is 

wet than it releases H⁺ ion as below reaction: 

CO₂ + H₂O    →  H⁺ + HCO₃⁻  →  2H⁺ + CO₃⁻ 
2) Desorption of CO₂: 

When hot moisturized air passes through this resin, 

desorption of CO₂ occur due to moisture swing the CO₂ and 

again resin is convert into carbonates shown below in 

reaction. 

2HCO₃⁻  +  H₂O → 2H₂O  +  CO₃⁻  +  CO₂ 

 
Fig. 1: CO₂ Scrubber (Anion Exchange Resin) 

B. Preparation of Anion Exchange resin and carbon 

scrubber: 

 Sodium carbonate as iron exchange resin powder 

 Sodium hydroxide as wash coat material 

 Catalyst layered Porous polymer sheet  

 Cylindrical bottle 
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Fig. 2: Porous Polymer Sheet and Ion Exchange Resin 

Coated Polymer Sheet 

IV. EXPERIMENTAL PROCEDURES 

 

Fig. 3: Process for the Preparation of Carbon Scrubber 

1) A lab scale method to produce CO₂ using baker 

yeast and sugar solution: 

 Take 1000 mL water in one bottle 

 Add 30 gram backers yeast 

 Add 268 gram sugar as nutrient. 

2) Preparation of 40 KH solutions for measuring CO₂: 

 Take 0.1 gram NaHCO₃ in 1000 mL distilled 

water. 

 Add two to three drop of bromothymol blue as a 

colour indicator. 

 
Fig. 4: Process for the Preparation of Carbon Scrubber 

CO₂ molecule is non-polar. Each C=O bond is 

polar but the two dipoles are oppositely directed and cancel 

each other. The movement of molecules from the disordered 

gas phase into aqueous solution constrains their motion and 

the motion of water molecules and therefore represents a 

decrease in entropy. This non polar nature of CO₂ and 

decrease in entropy when CO₂ enter solution combine to 

make them very insoluble in water. CO₂ forms carbonic acid 

in aqueous solution and is transported as the bicarbonate 

(HCO₃⁻ ion), and HCO₃⁻ ion are very soluble in water (100 

g/L at room temperature). 

To measure the concentration of CO₂ using 

GH(general hardness) and KH(carbonate hardness). KH and 

GH are usually are close two each other, but the GH can be 

the same, higher or lower to the KH depending on the 

Cations and Anions in the sample. For example, a large 

amount of NaHCO3 would raise the (KH) and not affect the 

(GH). 

According to 1 degree of German Hardness(1 

dGH)= 10 mg/litter CaO. 

Carbonate hardness (KH) is the measure of 

bicarbonate (HCO3-) and carbonate (CO
3-

) ions in the water. 

Carbon dioxide in water solution is more reactive. CO₂ 

dissolves in water to form a weak acid, carbonic acid which 

undergoes reaction typical of such an acid as shown below 

reaction: 

H₂O + CO₂ → H₂CO₃ → H⁺+  HCO₃⁻ → 2 H⁺ + CO₃⁻ 

If dissociation constant were based on the actual 

amount of H₂CO₃ present, then the acid would be regarded 

as moderately strong. 

 Formula derived using 40KH solution : 

[CO₂] = KH*15.1475*e^(6.37-pH) ppm 
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V. RESULT AND ANALYSIS 

A. Carbon scrubber: Preparation of scrubber and lab scale 

CO2 productions: 

 

Fig. 5: Carbon Scrubber Assembly before Capturing CO2 

 

Fig. 6:  After 4 Hrs Carbon Sequestration Through 

Carbon Scrubber 

 
Table 1: Concentration of Co2 Inlet 

 
Table 2: Concentration of Co2 Outlet 

Efficiency of carbon scrubber= (sequestered CO2 in ppm/ 

inlet CO2 in ppm)*100 

Sequestered CO2= Inlet concentration of CO2 – Outlet 

concentration of CO2  

                            =385727.472-16289.201 

                            =369438.271 

Efficiency of carbon scrubber 

=(369438.271/385727.472) )*100 

=95.77%  

 
Fig. 7: 

VI. CONCLUSION 

Low cost carbon scrubber was developed by using sodium 

carbonate as ion exchange resin powder and sodium 

hydroxide for washing and porous polymer sheet withstand 

at high temperature. Scrubbing activity was measured by lab 

scale CO2 production using fermentation process. By 

experiment ,95.77% CO2 adsorption occur by this method. 

Also, it was observed that, Resin is renewable and it reduces 

the water consumption. 
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