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Hygroscopic Characteristic of Hydrothermal reacted Panels using

Porous Materials
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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. Moisture adsorption contents were influenced
by surface area and pore volume of panels, and surface area more effected on moisture adsorption.
Moisture adsorption content of panel with 10% Pohang zeolite was 180g/m2 and that of 10%
Cheolwon diatomite was 170g/m®. Moisture desorption content of panel with 10% Pohang zeolite
was 105g/m2. Moisture adsorption contents of panel with porous materials were higher than that
of panel without porous materials.
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Table 1. Chemical composition of porous materials (unit : wt.%)

Materials SiO2 AlxO3 Fes03 CaO K20 Na20O LOI

CW-G 66.60 15.40 3.64 0.36 2.15 0.78 9.53

. . CW-P 86.70 6.11 2.07 0.09 1.12 0.17 3.17
Diatomite

CH-W 88.01 4.20 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

Zeolit Kyungjoo 70.30 13.60 1.29 2.51 3.17 1.93 5.76

eolite
Pohang 63.20 15.70 3.72 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. 1. SEM micrographs of porous materials
(D-CW : Diatomite-Cheolwon, D-CH : Diatomite-China, B-P : Bentonite-Pohang, B-H : Bentonite-Hwasoon, Z-P : Zeolite-Pohang, Z-K : Zeolite-Kyungjoo)
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Fig. 2. Moisture adsorption and desorption of panels with porous materials
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Table 2. Specific surface area and pore characteristics of panels

Diatomite-CW (P) Bentonite-Pohang Zeolite-Pohang
Classification  |C/S = 0.7
10% | 20% | 30% | 10% | 20% 30% 10% 20% 30%
Specific
surfage 8 29 29 17 28 28 26 30 24 24
area(m®/g)
Pg’crr‘fla}/g‘;l- 006 | 011 | 012 | 006 | 013 | 012 | 011 | 014 | 0.10 0.09
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