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Abstract

A way to adsorptively remove indoor carbon dioxide at relatively lower concentration under ambient temperature
was studied. A small lab-scale carbon dioxide adsorption and desorption reactors were prepared, and 5A and 13X
zeolites were packed in this reactors to investigate their adsorption and desorption characteristics. The inflow carbon
dioxide concentration was controlled to 5,000 ppm, relatively higher concentration found in indoor spaces with air
quality problems, by diluting carbon dioxide with nitrogen gas. The flow rate was varied as 1~5L/min, and the
carbon dioxide concentration after this reactor was constantly monitored to examine the adsorption characteristics.
It was found that 5A adsorbed more carbon dioxide than 13X. A lab-scale carbon dioxide desorption reactor was
also prepared to investigate the desorption characteristics of zeolites, which is essential for the regeneration of used
zeolites. The desorption temperature was varied as 25~ 200°C, and the desorption pressure was varied as 0.1~ 1.0
bar. Carbon dioxide desorbed better at higher temperature, and lower pressure. 5A could be regenerated more than
three times by thermal desorption at 180°C. It is required to modify zeolites for higher adsorption and better regen-
eration performances.
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Fig. 1. Schematic diagram of CO, adsorption and desorption experimental setup.
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Fig. 2. XRD patterns of 13X and 5A zeolites.
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Fig. 4. CO, adsorption on 5A zeolite under various flow
rate conditions as a function of time.
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Fig. 5. CO, adsorption on 13X zeolite under various flow
rate conditions as a function of time.
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Table 1. CO, adsorption on 5A zeolite under various flow rate conditions.

Flow rate of mixing gas(L/min) 1 2 3 5
Flow rate of CO, (mL/min) 5 10 15 25
Time of adsorption duration (min) 463 160 128 103
Total amount of inflow CO, during adsorption time(mL) 2,315 1,600 1,920 2,575
Ratio of adsorbed CO, versusinflow CO, 0.697 0.586 0.496 0.346
Adsorbed amount of inflow CO, during adsorption time Volume(mL) 1,613 937 953 890
Mass(g) 3.19 1.86 1.89 1.76
Molar mass(mmol) 725 21 429 40.0
Amount of adsorbed CO, per 1g of 5A zeolite (mmol/g) 242 141 1.43 1.33
Table 2. CO, adsorption on 13X zeolite under various flow rate conditions.
Flow rate of mixing gas(L/min) 1 2 3 5
Flow rate of CO, (mL/min) 5 10 15 25
Time of adsorption duration (min) 301 105 90 65
Total amount of inflow CO, during adsorption time (mL) 1,505 1,050 1,350 1,625
Ratio of adsorbed CO, versus inflow CO, 0.691 0.590 0.451 0.386
Adsorbed amount of inflow CO, during adsorption time Volume(mL) 1,039 620 609 627
Mass(g) 2.06 1.23 121 124
Molar mass(mmol) 46.8 279 274 28.2
Amount of adsorbed CO, per 1g of 13X zeolite(mmol/g) 1.56 0.93 0.91 0.94
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