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ABSTRACT

A new apparatus for simulating indoor carbon dioxide adsorption was designed to evaluate 4
adsorbents: active carbon, zeolite, silica xerogel, and amine-grafted silica xerogel. Silica xerogel and
amine-grafted silica xerogel were synthesized in the laboratory. The simulated indoor conditions were
controlled for CO, concentration and temperature at 1000-4000 ppm and 20-43°C, respectively. The
zeolite easily absorbs moisture, which decreases its ability to adsorb CO,. CO, adsorption in the other

3 adsorbents increased in conjunction with temperature. Amine-grafted silica xerogel showed the best
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CO, adsorption capability (35%), with an initial CO, concentration of 1000 ppm at 35 °C. The CO,

adsorption capabilities and equilibrium adsorption in active carbon, silica xerogel, and amine-grafted

silica xerogel increased with a higher initial concentration of CO, and a higher temperature. The

amine-grafted silica xerogel showed the best equilibrium adsorption (5.46 pg/g). The equilibrium

adsorption of silica xerogel and active carbon were 4.52 pg/g and 0.37 ng/g, respectively. The

absorption capabilities of amine-grafted silica xerogel have potential applications to adsorb indoor

carbon dioxide under low CO, partial pressure..

Key Words: active carbon, zeolite, silica xerogel, amine-grafted silica xerogel, indoor carbon dioxide
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B (R EENEN  (3) IRIEITEAE R SR
BURT KRBV RS - AR R N RSy & -

KFE B Taeat — E LRI Eeth - S DU R B 2
(FE MR~ 7364~ silica xerogel A1 amine-grafted silica xerogel )
¥ S EhRIBHIRRE - HIREFE R KR = R R =4,

{bhie - e ELFE silica xerogel Kz amine-grafted silica xerogel
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20.2 ~ 21.0% ° W 3EE By 45°C B » REISEE TSR —
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