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Characteristics of Micro-pore Structure of Foam Composite using Palm-based

Activated Carbon

Young-Cheol Choi', Sung-Won Yoo

Abstract: Recently, a number of studies have been conducted on photocatalysts and adsorbents that can remove harmful substances to improve

environmental problems related to fine particles. In this study, a porous foam composites were fabricated using palm-based activated carbon having

a large amount of micro-pores and foam concrete with a significantly larger total pore volume compared to general construction materials. To evaluate

the adsorption potential of fine particles, the pore structure of the foam composites were analyzed. For the analysis of the pore structure of the foam

composite, BET and Harkins-jura theory were applied from the measured nitrogen adsorption isotherm. From the results of the analysis, the specific

surface area and micro-pore volume of the foam composite containing activated carbon increased significantly compared to Plain. As thereplacement

of activated carbon increased, the specific surface area and micro-pore volume of the foam composite tended to increase. It seems that the foam composite

has high adsorption performance for gaseous fine particle precursor such as nitrogen oxides.
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Table 1 Chemical composition of OPC

Chemical compositions (wt. %)
CaO Si02 A1203 F€203 MgO Kzo NaQO SO3

OPC 62.7 191 5.1 3.8 32 1.5 016 3.51
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Fig. 2 Particle size distributions of OPC and AC

Table 2 Mixture proportions of foam concrete

w/B  Binder (wt.%)

Foaming ratio Slurry density

Specimens ) = obc AC TP (%) (kg/m’)
Plain 1000 - 0

TIAC5 94.0 3.03 146

TIACI0 89.0 6.05 1.46

TIACI5 84.0 9.08 1.46

TIAC20 03 790 12.1 146  63.6 7053
T2AC5 940 3.03 2.92

T2AC10 89.0 6.05 2.92

T2AC15 84.0 9.08 2.92

T2AC20 79.0 12.1 2.92

I+ opCet
Z}+7}7.85 um, 10.41 um©| o},
EAFol|l A A 23 A 3 AEROXIDE P25)°.2 &

SRR



£ 7o 2 AC, TPY X&E-S HFE 31 Th ACE OPC
te] B3 E 5%, 10%, 15%, 20%S |38t 18] TP=
OPC tH] 13 & 1, 2%E X333tk W/B HI= 0302 31
At o, vt = 1 m 3 400 kg2 3T BRI <]
FRol BAIRC] TEE(%)E (69 £ 0.5)%7F HEE 30 S
o, o] w} &£2jg] = 9F705.3 kg/m’ 2 33Tk
Table 29 71 ZZ 2 E v gto] thal 3100 x 200 mm =7
o] Yy o EPEIg ) AdA= 24417 B9 Fe
FARER0C 1) C, HEE (60 + 3%))0llA] S-S A
AlBFAT) 1 o] & EEof| A g§yste] Tt 219 33
S0 A BT

N

2 A
LA 59 JET7)EEE Horbia ] LA 950 AH|E o] &
& EAsiglon, ST BH A TFRE FANEYA
(SEM) (Carl ZEISSAF2] SIGMA 500)2 #2492 =335t
Wl FES Al AR ol A8kt

ek
0 o
(3

500
‘}UJ 400
£
O,
B 300 -
£
9]
(2]
] 200 -
=
§
S 100 -
(@]
0 T T T T
0 0.2 04 0.6 0.8 1
Relative pressure [P/P]
(a) Nitrogen adsorption isotherm curve
500
400

w
o
o

N
o
o

Quantity dsorbed [cm?/g]
)
o

0 I 0?5 I ‘i I 115 I 2
Thickness [nm]

(b) T-plot and micro-pore volume

Fig. 3 Micro-pore characteristic of AC
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(d) TIAC15 (e) TIAC20

Fig. 4 Section image of foam composites with TP 1%

(d) T2AC20

(c) T2ACI15

Fig. 5 Section image of foam composites with TP 2%
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Fig. 6 Pore contents of foam composite specimens

Z CIsAle v EHA
Fig. 72 gaigteel e & H3kA| o] A4 325
UFERATE TUPACS] Titof whet A giA| o] A4 3
2113 Al ol s gghth(Lee et al., 2015). o] 213 FEf 2]
S AR TS 7 v A Al F= vE
U, Atell M W= o] Uehd= 2l B 5 3k 7]
A S FEAS —f;iibl &3 UeRiH, Fig. 7014 &

T o] FEIA T ATt ol 0.10]5k2] Bl A
ol A= Ae QC’J & AT At E 0] 0.2~0.891

oo A Fxtako] 2717} Al ¢l HYe e x0] ek
U= 302 Kol £ B B v F=o] S5 02 3
ST (Nan et al., 2015; Diez et al., 2015).

B AT F A Q] nIxH A S 4Hg 5] 93] Fig.
79 A4 F2 ARAAZRE v 4 (2)¢] BET 22 4
(Brunauer et al., 1938)2 o] 83l FHEAS P31tk
BET 222 Langmuir ©] &5 & 3 2 F2ollA =5 &



40

-e- Plain
&= T1AC5
--T1AC10
-+ T1AC15
- T1AC20

w
o

-
o
L

Quantity adsorbed [cm?3/g]
N
o

0 0.2 0.4 0.6 0.8 1
Relative pressure [P/P]

(a) Specimens with TP 1%

40

-~ Plain
= T2AC5
- T2AC10
30 1 . T2aCt5
< T2AC20

20 A

Quantity adsorbed [cm3/g]

0 ' 0.'2 ' 0j4 l 0j6 I 078 I 1
Relative pressure [P/Pg]
(b) Specimens with TP 2%

Fig. 7 Nitrogen adsorption isotherm curves of foam composites
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Fig. 8 Specific surface area and average pore size of foam composites
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Fig. 9 Specific surface area and average pore size of foam composites
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