Korean Chem. Eng. Res., 60(4), 606-612 (2022)
https://doi.org/10.9713/kcer.2022.60.4.606
PISSN 0304-128X, EISSN 2233-9558

KAIE &8 B E5H12] 2l M= ol t=lEta §XY s d=t
HAHI2 - Shuang Wang - OIR2] - 29 - 2K - ARE - ZsiLt - TS - wigds - LA

Shrol %) 7)1 27k
34101, i §435 FA3UIE 1312994 140
el 7] A5
41566, U7+ E- djgkz 304

A, 20229 69 13U A A, 20229 69 27 AH)

(20224 4€ 299 A,

Development of Potassium Impregnated Carbon Absorbents for Indoor CO, Adsorption

Se-Eun Jeong, Shuang Wang, Yu-Ri Lee, Yooseob Won, Jae-Young Kim, Jae Jun Jang, Hana Kim, Sung-ho Jo,

Young Cheol Park and Hyungseok Nam™'

*School of Mechanical Engineering, Kyungpook National University, 80 Daehak-ro, Buk-gu, Daegu 41566, Korea
(Received 29 April 2022; Received in revised form 13 June 2022; accepted 27 June 2022)

o ok

AL =
] AF AlzEe] EofupiA (2Asks COE ARl FaliEt 5523 1,000 ppmCO, oJskE fAI8h] 28l oA-Ee]
3] 113 Folrk. 1 ATelMi= AwE COFHAIRA KOHS} K,CO30 22 2e)d H7HE -8 D7dutel &

oko.

O

o] AgEItE 5249 Co, AEZ27](TGA)®} chamber(CO, IR analyzer)Z 718153t ] EHH 0] 928.5
m?*/g) A4 FAIEHAC)S KOHZ} €3 ® KOH/AC(13.6 m%/g)%} K,COy7F 8 & K,CO,/AC(288.8 m?/g)K.t} H]
FAAo] FTh ANAIAT, ACE COE 718 FASHA USIAITE, KOH/ACS K,COy/ACE 22} 93.5 mecqy/
Zeample 2 94.5 MEeo/Beumpie T2 0FATE. O1Z12 BI3EHA] gl vlA)7]Eo] Fujof ofgh Ee]AQ] 2 YR L
3 979 TP Co, F&l o frelshl 2g-at zlo R ket KOH/ACS K,COy/ACS] A g5 chamber
test A7} TNE(K,COy/ASi supports)?h HIwHS wf P 02 F2 A2 fAlshe 2o Uepdrh3s] iks A3
3, KOH/ACS} K,COy/ACE BFHE41719] st 1%H,05 1213 271004 145.7 mgeoy/2ample 2 150 mgeoo/
Geampie™- HEPSATE Wb KOH B! K,CO; 52t 22 2] o] 932 738 ko] obgzfel &2 4l A +
FAITE vERe], Ay ofalsiRkA A7he Q18 FAHA| Atel A8 ¢ ol Fow ynEt

- =

[o

Abstract — Relatively high indoor CO, concentration (>1,000 ppm) has a negative impact on human health. In this
work, indoor CO, adsorbent was developed by impregnating KOH or K,CO; on commercial activated carbon, named as
KOH/AC and K,CO,/AC. Commercial activated carbon (AC) showed relatively high BET surface area (929 m*g)
whereas KOH/AC and K,CO,/AC presented lower BET surface area of 13.6 m*/g and 289 m*/g. Two experimental
methods of TGA (2,000 ppmCO,, weight basis) and chamber test (initial concentration: 2,000 ppmCO,, CO, IR analyzer)
were used to investigate the adsorption capacity. KOH/AC and K,CO;/AC exhibited similar adsorption capacities
(145~150 mgc(,/g), higher than K,CO;/Al+Si supports adsorbent (84.1 mgqqy/gmple)- Similarly, chamber test also
showed similar trend. Both KOH/AC and K,CO;/AC represented higher adsorption capacities (KOH/AC: 93.5 mg¢,/g
K,CO5/AC: 94.5 mgcon/Zample) KoCO5/AFSI supports. This is due to the KOH or K,CO; impregnation increased alkaline
active sites (chemical adsorption), which is beneficial for CO, adsorption. In addition, the regeneration test results
showed both K-based adsorbents pose a good regeneration and reusability. Finally, the current study suggested that both
KOH/AC and K,CO5/AC have a great potential to be used as CO, adsorbent for indoor CO, adsorption.
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Fig. 1. The manufacturing process of KOH/AC and K,CO3/AC.
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Table 1. Experimental conditions for CO, adsorption test using TGA
TGA Condition Flow gas Time Temperature
Adsorption 1 2000 ppmCO, (N, balance) 60 min 30 C
Adsorption 2 2000 ppmCO, (N, balance), 1% H,O 60 min 30 C
Desorption N, 60 min 100 C
}
Filter -*ccepter I -----‘-I
y Data logger
i : I I &5
G «) iT‘L\ g - . daaa
N [ fan :
* % oy ‘0000
Loy
m—lr |
MFC ‘ ’%/ - i\ i ******** IR-analyzer

Adsorption chamber

Fig. 2. Schematic diagram of experimental apparatus.
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Fig. 3. SEM images of the adsorbents. (a) AC, (b) KOH/AC, (c¢) K,CO;/AC.
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Fig. 4. N, adsorption-desorption isotherm at 77 K.

Table 2. Textural properties of the adsorbents
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Sample Name Sper (M%/g) Total pore volume (cm’/g) Average pore diameter (nm)
AC 928.5 0.584 0.778
KOH/AC 13.57 0.039 10.24
K,CO,/AC 288.8 0.172 1.106
K,CO5/Al+Si supports 6.659 0.108 66.91
Table 3. CO, adsorption capacity of regenerated adsorbent using TGA
. .. Adsorption 1 + Desorption Adsorption 2 + Desorption
Adsorption condition / Adsorbents - - - -
Weight percent (wt.%) CO, capacity (mmol/g) Weight percent (wt.%) CO, capacity (mmol/g)
KOH/AC 2.55 0.45 14.6 3.31
K,CO,/AC 3.14 0.66 15.0 341
K,CO5/Al+Si supports 0.87 0.20 8.41 1.91
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Fig. 5. CO, adsorption capacity on TGA. (a) KOH/AC, (b) K,CO;/ Time (min)
AC, (¢) K,CO5/Al+Si ts. . . .
(©) K,CO; ! supports Fig. 6. CO, adsorption capacity on chamber.

Table 4. CO, adsorption capacity of regenerated adsorbent using IR gas analyzer

Sample mass Eq. (2) (Mgcoy/Zsample) Eq. (3) (Mgcoy/Zsample) Adsorption CO, mass 1000 ppm reach

Sample Name (2) IR gas based mass based (mg) time (min)
AC 2.54 24 29.6 6.02 -
KOH/AC 3.00 93.5 158 281 83
K,CO5/AC 3.10 94.5 142 294 71
K,CO4/Al+Si supports 5.06 51.1 160 259 150
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Atk B FAAES H,0 79 Al F2H50] 80%01% %7}0}%
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7g730] 9ret 210 =2 ekt

ojg]g AE EvE 48 44
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R
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