Journal of the Korean Ceramic Society
Vol. 45, No. 12, pp. 832~838, 2008.

Hygroscopic Characteristic of Hydrothermal Reacted Panels Using Porous Materials

Yong Sik Chu’, Choon Woo Kwon, Hoon Song, and Jong Kyu Lee

Ceramic & Building Materials Division, Korea Institute of Ceramic Engineering & Technology, Seoul 153-801, Korea
(Received October 6, 2008; Revised November 19, 2008; Accepted November 20, 2008)

CHEY UBE AISSH S8 mjdo| &5 84
F2A'- Az -5 £ 0|57
&?i(xﬂa‘rt—'l)ﬂ%% At - AR L

(2008 108 64 A< ; 2008 1€ 19¢ F4 ; 2008 1149 208 +)
ABSTRACT

Diatomite, bentonite and zeolite were used as porous materials for fabricating hygroscopic panels. Moisture adsorption and
desorption of porous materials were investigated and hydrothermal method was applied to fabricate panels. Cheolwon diatomite and
Pohang zeolite showed excellent characteristics of moisture adsorption and desorption. These characteristics were caused by higher
surface area and pore volume of porous materials. Correlation coefficient between surface area and moisture adsorption content of
porous materials was 0.93. Moisture adsorption contents were influenced by surface area and pore volume of panels, and surface area
more effected on moisture adsorption. Correlation coefficient between surface area and moisture adsorption content of panels was 0.86.
Moisture adsorption content of panel with 10% Pohang zeolite was 180 g/m and that of 10% Cheolwon diatomite was 170 g/m2
Moisture desorption content of panel with 10% Pohang zeolite was 105 g/m2 Moisture adsorption contents of panel with porous
materials were higher than that of panel without porous materials.
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(a) Crystal Structure (b) Diagrammatic representation
Fig. 1. Crystal structure and diagrammatic representation of tobermorite” .
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Table 1. Chemical Composition of Starting Materials (unit : wt%)
Materials SiO, AL O, Fe,O4 CaO K,O Na,O LOI
Quartz 93.80 3.08 1.33 0.06 0.76 0.08 -
Slaked lime 2.12 0.77 0.34 69.50 0.11 0.21 26.90
White cement 22.80 6.16 0.26 68.42 0.21 - 0.10
Table 2. Chemical Composition of Porous Materials (unit : wt%)
Materials Si0, ALO; Fe,O4 CaO K,O Na,O LOI
CW-G 66.60 15.40 3.64 0.36 2.15 0.78 9.53
) ) CwW-p 86.70 6.11 2.07 0.09 1.12 0.17 3.17
Diatomite
CH-W 88.01 420 1.37 0.23 1.85 1.25 0.22
CH-P 91.15 2.96 1.48 0.25 0.70 0.40 0.24
) Hwasoon 75.00 14.80 1.51 0.03 4.94 0.23 3.14
Bentonite
Pohang 60.60 16.30 5.24 2.62 1.99 1.71 8.00
) Kyungjoo 70.30 13.60 1.29 2.51 3.17 1.93 5.76
Zeolite
Pohang 63.20 15.70 372 2.54 2.15 2.18 7.64

-CW-G:Cheolwon Gray, CW-P:Cheolwon Pink, CH-W:China White, CH-P:China Pink
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Fig. 2. SEM micrographs of porous materials.

(D-CW : Diatomite-Cheolwon (G : Gray, P: Pink), D-CH : Diatomite-China (P : Pink, W : White), B-P : Bentonite-Pohang, B-
H : Bentonite-Hwasoon, Z-P : Zeolite-Pohang, Z-K : Zeolite-Kyungjoo)
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Table 3. Specific Surface Area and Pore Vol. of Porous Materials
e Diatomite Bentonite Zeolite
Classification

CW-G CW-p CH-w CH-P H P P K

Specific surface area (m’/g) 59 68 6 6 6 55 57 50

Pore Vol. (cm3/g) 0.21 0.22 0.02 0.03 0.01 0.12 0.11 0.08
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Fig. 3. XRD patterns of panels.
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Table 4. Moisture Adsorption and Desorption of Porous materials

Materials Moisture Moisture
4 Adsorption (%)  Desorption (%)
CW-p 244 15.8
) ) CW-G 28.2 25.0
Diatomite
CH-W 10.1 : 7.9
CH-P 9.5 73
. Pohang 26.8 26.4
Bentonite
Wasoon 3.6 3.1
. Pohang 33.7 32.6
Zeolite -
Kyungjoo 26.2 26.0
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Fig. 4. Moisture adsorption and desorption of panels with porous materials.
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Table 5. Specific Surface Area and Pore Characteristics of Panels
Classificati C/S=0.7 Diatomite-CW (P) Bentonite-Pohang Zeolite-Pohang
assification =0.
10% 20% 30% 10% 20% 30% 10% 20% 30%
Specific surface area (mz/g) 8 29 29 17 28 28 26 30 24 24
Pore Vol. (cm’/g) 0.06 0.11 0.12 0.06 0.13 0.12 0.1 0.14 0.10 0.09
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Fig. 5. Correlation between moisture adsorption/desorption and pore vol./surface area.
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