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An activated carbon adsorbent for dry capture of low concentration (3000 ppm) carbon dioxide (CO,), which is

frequently found in public indoor spaces, was prepared from domestic bamboo. The intrinsic properties of bamboo with a

high potassium content and narrow open channels could enhance selectivity for CO, molecules. The bamboo activated

carbon (BAC) was composed mainly of micropores with an average pore size of 0.7 nm, and showed a specific surface area of
984 m?/g. Amine functionalities such as pyridine, pyrrole and quaternary-N were formed on the surface of BAC through dry
amination, resulting in a high adsorption capacity with 43.13 mg/g for low-level CO, and 79.2 mg/g for pure CO, flow at the
ambient condition. This result shows the possibility of manufacturing an adsorbent using domestic natural resources, as

imports of biomaterials have recently been restricted.
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Fig. 1. Lab-scale amination set-up using high temperature
ammonia.
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Table 1. Description of prepared activated carbon samples.

Sample Description of sample preparation

CAC1 Coconut shell (commercial grade), Kurary

CAC2 Coconut shell (commercial grade), Wi-fine tech.
BAC Bamboo, steam activation (1.4 mL/(gcnar h), <800°C)
CAC1-N CAC1 — Amination (NH3, 800°C)

CAC2-N CAC2 — Amination (NH3, 800°C)

BAC-N BAC — Amination (NH3, 800°C)
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Fig. 2. Schematic diagram of adsorption test set-up for 3000
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Fig. 3. SEM images of (a) CAC1, (') CAC1-N, (b) CAC2, (b") CAC2-N, (c) BAC, (c’) BAC-N.
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Table 2. Textural properties of BAC and coconut-based acti-
vated carbons.

Test Surface Total pore Micro pore

adsorbent arzea volu3me volu3me

(m</q) (cm*/qg) (em*/qg)
CAC1 1247 0.56 0.55
CAC2 1336 0.77 0.54
BAC 984 0.42 0.42
CAC1-N 1358 0.62 0.60
CAC2-N 1351 0.77 0.57
BAC-N 1175 0.51 0.51
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Fig. 4. N, - adsorption/desorption isotherms of activated
carbons.
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Fig. 5. Pore size distributions of prepared activated carbons. HE= A7) = A28 7 FolA |7

Table 3. Elemental composition of prepared activated carbons analyzed by XRF.

Element (wt%)

Sample

Al Si P S @ K Ca Fe Cu
CAC1 1.41 11.37 4.41 8.23 - 20.09 19.46 35.03 -
CAC2 2.03 6.78 3.72 13.82 36.53 12.18 7.54 17.39 -
BAC 0.37 6.75 1.10 0.95 4.21 74.48 10.34 1.52
CAC1-N 1.02 6.79 15.03 - - 37.41 22.38 17.38 -
CAC2-N 4.08 17.63 8.67 6.10 - 18.39 9.39 31.05 4.69
BAC-N - 4.30 248 - - 80.06 11.10 1.67 -

Sr=H7|12tsts|x| H 40 A 1



NSk OMSEA ZES £

ojrt. of2]et of ¥71/d A7) Fol2 4] 1]
ojitstetAet At-7] JIFFEHE s, 54
O TINAY LHEE F AEE oA &
2ol tigt =S F7HA1E & St (Adedeji ef al,
2016; Lim et al., 2012).

opRlSs} Mg of A B et ol = E= EAaAgT]
& 7heH olitstgtAao] et 252 pyridine >
quaternary > pyrrole 87| &0 2 &2z ot
(Sathish et al., 2022; Dilokekunakul et al., 2020). F 4]
Lot XPS 4] Ao A & 4= qlo] & Aol A
2 Almo| 2ol FAH= AR A2 &
ofRlst A2 M= Be dued
2t Zpol7} Q& = QUrk ofuls} A o] Almefl=
quaternary e} pyrrole $15-2] AAJRIEE0] &
ASEAE B oblhE AR AR pyri-
dineo] 7V3 Bl M|, 2, guLjo} /st B
= WA A== pyridineo] E/Jgtof| &= o] &
A Sl 971 4 Tt olitelea
S g o g FASE| g Ao g wdd
ok AR EAF Eem o] gl 8/ds), 117 a ol
st Hon AzE BYBLLG HUYe] 2R
pyridine®] HI-&57Fof] what oF 30% T w2 ojAtelet
& FAS ASanE 942 97 2= Atk (Hwang
etal., 2016)

=

o15}
A3t

AT b

F

=

oX %O mlm
= e oY

ﬁ

o

Flo

PN[

r+°

2
o
fu
ol
e
_?L
Y
noh
B °
1,
i
0
N,
_%
Mo
(o]
il
>
it

Table 4. Surface nitrogen functional group of prepared
activated carbons via XPS.

Sample N-Atomic (%) N 1s Area Main peak
CAC1 1.68 86.5 Quaternary
CAC2 0.62 605.3 Pyrrole
BAC 0.50 475.5 Pyrrole
CAC1-N 3.61 41874 Pyridine
CAC2-N 342 4385.7 Pyridine
BAC-N 4.25 5651.5 Pyridine
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Fig. 6. Adsorption rate to maximum adsorption amount
with operation time for 3000 ppm- CO,.
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