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Abstract:

In this study, natural substance and mineral materials was used for architectural interior wallpaper. Because

natural substance and minerals are environment-friendly material with moisture adsorption and desorption properties. Natural
substance and mineral materials was evaluated in moisture adsorption and desorption properties. Also, in the diatomite, the
pores were observed on SEM photographs. Thus, it is supposed that moisture adsorption and desorption properties were
influenced by the microstructure of the pore. The wallpaper according to the ratio of the mixture was analyzed for physical
properties and moisture adsorption & desorption properties. As a result, we developed a wallpaper having excellent

hygrothermal performance.
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Table 1. Properties of raw materials (Natural Substance)

Distribution of

Materials Particle(mesh) Color Image
A Pine 18~40 Beige
B Juniper 13~40 Brown
Cl1 Cypress A 13~18 Beige
C2 Cypress B 18~30 Beige
D Green tea 13~40 Green
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Table 2. Properties of mineral materials

Materials Color Materials Color
A Jade | ) E  Zeolite
B Illite ( y 1 F Bentonite .
C Tio, ( | G Diatomite
I o .
I 5 Active
D Cacos ‘
Carbon
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Table 3. The content ratio of the diatomite

Sample No. Additives
Control -
DW-D1 Diatomite 18.6%
DW-D2 Diatomite 21.6%
DW-D3 Diatomite 24.6%
DW-D4 Diatomite 27.6%
DW-D5 Diatomite 30.6%

Table 4. The content ratio of the binder

Sample No. Additives
DW-B1 Binder 13.6%
DW-B2 Binder 16.6%
DW-B3 Binder 19.6%
DW-B4 Binder 21.6%
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Wa:ma_
Wd:ma_

W, : Mass of moisture absorption(g)
m, : Mass of the specimen at the time

of completion of adsorption process(g)
mo : Mass of the specimen after curing(g)
Wy : Mass of moisture desorption(g)
mq : Mass of the specimen at the time

of completion of desorption process(g)

Table 5. Humidity conditions of moisture adsorption/
desorption test (%)
. moisture moisture
Curing . .
adsorption  desorption
Humidity 50 75 50
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Paa = Wa/A ......................................... (3)
Pad = Wd/A ......................................... (4)

Paa : Moisture absorption amount(g/m?)

Pad : Moisture desorption amount(g/m?)

W, : Mass of moisture absorption(g) ==« 1)
Wy : Mass of moisture desorption(g) -+ 2
A : Moisture adsorption/desorption area(m?)

Figure 1. Scanning electron microscope
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Table 6. Moisture adsorption and desorption of raw

materials
Materials Moisture Moisture
adsorption(g) desorption(g)
A Pine 0.195 0.183
B Juniper 0.240 0.179
Cl  Cypress A 0.306 0.222
C2  Cypress B 0.342 0.216
D Green tea 0.225 0.202
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Table 7. Moisture
mineral materials

adsorption and desorption of

Materials Moispre MoisFure
adsorption(g) desorption(g)
A Jade 0.013 0.013
B Illite 0.013 0.014
o Tioz 0.010 0.006
D Cacos 0.012 0.010
E Zeolite 0.060 0.045
F Bentonite 0.338 0.142
G Diatomite 0.147 0.072
H  Active Carbon 0.400 0.099
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Figure 2. Moisture adsorption and desorption of raw
materials (Natural Substance).
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Figure 3. Moisture adsorption and desorption of
mineral materials.
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Table 8. Moisture adsorption and desorption of
porous mineral materials

Materials Mois_ture Mois_ture
adsorption(g) desorption(g)
D-A 0.011 0.006
D-B 0.018 0.017
D-C 0.147 0.072
D-D 0.014 0.010
D-E 0.013 0.011
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Figure 4. Moisture adsorption and desorption of
porous mineral materials.
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Figure 5. SEM photographs of diatomite D-A, D-B, D-C
(x5,000, =x10,000).
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Figure 6. SEM photographs of diatomite
D-D, D-E (x3,000, x 5,000).
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Table 9. Moisture adsorption and desorption of the

wallpaper according to the diatomite content £, B2 Mosre Desorpion
Moisture Moisture 5 ] -
adsorption(g/n’) desorption(g/m’) 2 M M
Control 4.22 341 £
DW-D1 5.54 5.02 £
®
DW-D2 6.23 5.39 E
DW-D3 7 5.8 =,
Control DW-D1 DW-D2 DW-D3 DW-D4 DW-D5
DW-D4 7.28 5.8
Figure 7. Moisture adsorption and desorption of the
DW-D5 7.52 6.05

wallpaper according to the diatomite content.

Table 10. Physical properties of the wallpaper according to the diatomite content

Touch Crack Adhesiveness Whiteness(%6)
Control - - - -
DW-D1 C C O 38.45
DW-D2 (@] (@] O 43.12
DW-D3 A A A 50.27
DW-D4 A A A 50.51
DW-D5 X X X 51.12
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Table 11. Moisture adsorption and desorption of the

®

E I Moisture Adsorption
wallpaper according to the binder content H (=1 Moisture Desorption
£, M _
Moisture Moisture 5 :
adsorption(g/m®) desorption(g/m?) 5
DW-B1 7 6.52 g
DW-B2 6.52 6.04 g,
DW-B3 5.72 5.08 $
° DW-B1 DW-B2 DW-B3 DW-B4
DW-B4 55 4.78

Figure 8. Moisture adsorption and desorption of
the  wallpaper according to the binder content.

Table 12. Physical properties of the wallpaper according to the binder content

Touch Crack Adhesiveness Whiteness(%0)
DW-B1 A A A 49.27
DW-B2 O O O 49.51
DW-B3 O O O 52.98
DW-B4 O O O 53.12

Table 13. Moisture adsorption and desorption of the

©

wallpaper on the layer change Né B3 Vosture Desorpion
Moisture Moisture g 6
Adsorption Desorption 5 _ B _
(gm’) (gm’) i
W-N Paper 2.01 2.01 g
W-NL Paper/Natural 5,00 387 E
Substance S 2
DW-L1 1 layer 6.10 5.00 z IH
=
DW-L2 2 Iayer 6.40 5.20 ’ W W-NL DW-L  Dwiz  DWA3  DW-Ld
DW-L3 3 layer 6.60 5.10
Y Figure 9. Moisture adsorption and desorption of the
DW-L4 4 layer 6.40 5.10 wallpaper on the layer change.

Table 14. Physical properties of the wallpaper according to layer change

Touch Crack Adhesiveness Whiteness(©o)
W-N - - - 79.67
W-NL - - - 31.53
DW-L1 X X X 50.27
DW-L2 A A A 50.70
DW-L3 O O O 50.55
DW-L4 O O O 50.85
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