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Abstract — Surface morphology and adsorption characteristics of charcoals prepared from Korean traditional kiln were
analyzed, and their moisture adsorption capacities were examined with respect to humidity and temperature change.
Moisture adsorption capacities of red-clay powder, activated carbon fiber fabric (ACF fabric) and activated carbon fiber
paper(ACF paper) were also examined to compare with those of charcoals. Moisture adsorption capacity of charcoal was
low less than 45% humidity due to its hydrophobic property, but it slowly and linearly increased as increasing the
humidity. Moisture adsorption capacity of red-clay powder was similar to charcoal at low level humidity, it increased
exponentially as increasing the humidity showing Type V adsorption isotherm. Therefore, the weather forecast annal
prepared by employee of weather centre in Joseon Dynasty is experimentally approved. ACF fabric and ACF paper
show excellent moisture adsorption capacities, which can be used to humidity measuring sensor. Adsorption isotherm of
charcoal slice was peculear showing the mixed Type I and Type IV due to low-pressure hysteresis that was occurred
from embedment of nitrogen in crevice of charcoal. The specific surface area of charcoal increased by grinding charcoal
slice to powder, resulted in increasing the desorption amount of adsorbent at low relative pressure.
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Fig. 1. Charcoals (a: Jincheon, b: Sangrok, c: Anseong, d: Damyang bamboo), (¢) ACF fabric, (f) ACF paper(Jiri-san Co.), (g) N-ACF paper,

(h) red-clay powder and (i) red-clay cake (Boryeong).
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Fig. 2. Photos of experimental apparatus, (A) Thermo-hygrostat
and (B) Electronic balance.
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Fig. 3. TGA of charcoals, ACFs, and red-clay in N,.
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Table 2. Characteristics of charcoals, ACF papers, and red clay powder
Adsorbent BET surgace Micropgre External sgrface Total pore Micropore Avejrage pore
area (m~/g) area (m~/g) area (m~/g) volume (cc/g) volume (cc/g) dia. (nm)
White charcoal Jincheon 160.9 141.2 19.76 0.069 0.055 1.70
Black charchoal Sangrok 175.5 141.0 3448 0.091 0.055 2.06
White charcoal Anseong 874 - - 0.043 0.042 0.64
White charcoal Damyang bamboo 272.1 - - 0.112 0.108 0.69
ACF fabric 1236.0 - (0.043) 0.544 0.501 1.76
ACF paper 748.5 - (0.061) 0.382 0.320 2.04
N-ACF paper 665.6 - (0.083) 0.393 0.317 12.36
Red-clay powder 27.2 - - 0.071 - 104
V.- measured by #-plot[11], d,,,: Horbath-Kawazoe method[12]
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