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Effect of Acrylic Binder Content on the Physical Properties of
Coconut-Based Activated Carbon Monoliths

Min Seong Han*, Byong Choi Bai**

ABSTRACT: In this study, coconut shell-based activated carbon was employed to fabricate monoliths for gas storage,
designed as a key material for adsorbed natural gas (ANG) systems to replace conventional liquefied natural gas
(LNG) technology. The monoliths were prepared by mixing granular activated carbon with an acrylic binder,
carboxymethyl cellulose (CMC), and distilled water, followed by pressing the mixture in a 2.5 cm diameter mold at
10 MPa for 2 min. The molded bodies were dried at room temperature for 24 h and subsequently in an oven at 80°C.
The surface morphology, internal structure, and elemental composition of the monoliths were characterized using
scanning electron microscopy (SEM) and energy-dispersive X-ray spectroscopy (EDS). The specific surface area, pore
structure, and pore size distribution were analyzed by Brunauer-Emmett-Teller (BET) measurements. The density of
the monoliths was determined using Acrchimedes’ principle, and their mechanical stability was evaluated by
compressive strength testing. These results demonstrate the potential of coconut shell-based activated carbon
monoliths as efficient storage media for ANG systems.
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Fig. 1. SEM image of activated carbon at different magnifica-
tions: (a) low magnification and (b) high magnification
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Table 1. Conditions for the manufacture of activated carbon

monolith
Distilled water : SBA : CMC
Rate
1:0.33:0.031:0.20:0.02 | 1:0.14:0.01
Distilled water (g) 21.64 24.24 25.56
SBA (g) 7.21 4.85 3.65
CMC (g) 0.72 0.49 0.37
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Fig. 2. Activated carbon monolith section

Fig. 3. SEM scanning images of the upper (a, d, g), center (b, e,
h), and side (c, f, i) regions of ACHM, ACMM, and ACLM
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Table 2. Conditions for the manufacture of activated carbon

monolith
C atom Oatom | Naatom | Katom
(%) (%) (%) (%)
AC 100 0 0 0
Upper 88.18 9.56 1.17 1.09
ACHM | Center | 93.98 4.99 0.34 0.69
Side 91.64 6.74 0.83 0.79
Upper 95.09 3.97 0.28 0.66
ACMM | Center | 93.37 5.79 0.24 0.60
Side 91.92 6.66 0.53 0.89
Upper 92.56 6.37 0.34 0.73
ACLM | Center | 94.77 3.95 0.30 0.98
Side 89.78 8.77 0.61 0.85
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Fig. 5. Pore size distribution of activated carbon monolith
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