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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
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Table 2. Properties of mineral materials

Distribution of

Materials Particle(mesh) Color Image
A Pine 18~40 Beige
B Juniper 13~40 Brown
Cl Cypress A 13~18 Beige
C2 Cypress B 18~30 Beige
D Green tea 13~40 Green

Materials Color Materials Color
A Jade ‘( : E Zeolite
B Illite 1 F Bentonite .
¢ < _
C Tio, ( \* G Diatomite
\
f 9 Active
D  Cacos )‘i'
1 Carbon
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Table 3. The content ratio of the diatomite

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

e
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B Feo A9 a4 € AE 7] B Fo
S
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& 45S 375kt F2FE7I(EYELA KCL- 2000)
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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)
wq : Mass of moisture desorption(g)
my : Mass of the specimen at the time

of completion of desorption process(g)

222 M=o OjM #+= BE

FAFA A& 1] Z(Scanning  Electron Microscope, JEOL,
Type JSM 5800 LV, JAPAN)Z o] &3}l 30004,
5,0008H, 10,00082] wi&z2 F7] EA(HFEE)Y H
Al +25 ¥EskchFigure 1).

SN 71 328151 %] A 274 A 3&

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%

Table 5. Humidity conditions of moisture adsorption
/desorption test(%)

. Moisture Moisture
g adsorption  desorption
Humidity 50 75 50

2,23 HXol E-Ws Y5 549

HA9 g AEHHE ARe nPiRE
KS F 2611-F5=9 of &sto] Hystict =
AL 250mm x 250mme] 7|2 et AFHS i‘ﬂl
sttt 54 948 § ST o2 A0 4
@l w2t AAirs o

" B o4
_Iﬁ

Paa : Moisture absorption amount(g/mz)

Pad : Moisture desorption amount(g/m’)

W, : Mass of moisture absorption(g) <=+ €))
Wwq : 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

M piont)  dsoption®
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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Mo EW AWED FEGS WY AL,
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Table 7. Moisture adsorption and desorption of
mineral materials

Materials Moisture Moisture
adsorption(g)  desorption(g)
A Jade 0.013 0.013
B Illite 0.013 0.014
C 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.
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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 Moisture Moisture
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, x5,000).
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Table 9. Moisture adsorption and desorption of the
wallpaper according to the diatomite content

Moisture Moisture
adsorption(g/mz) desorption(g/mz)
Control 422 3.41
DW-D1 5.54 5.02
DW-D2 6.23 5.39
DW-D3 7 5.8
DW-D4 7.28 5.8
DW-D5 7.52 6.05
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I Moisture Adsorption
[ Moisture Desorption

@
L

~ o
]

Moisture absorption/desorption amount(g/mz)
N

o

Control DW-D1 DW-D2 DW-D3 DW-D4 DW-D5

Figure 7. Moisture adsorption and desorption of the
wallpaper according to the diatomite content.

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

Touch Crack Adhesiveness ‘Whiteness(%o)

Control - - - -

DW-D1 O O O 38.45

DW-D2 O O O 43.12

DW-D3 A A A 50.27

DW-D4 A A A 50.51

DW-D5 X X X 51.12

FREZ 186% A7IS W9 FHee 554gm’,  3.4.2 HIAIM Sk ME S¢ 24

s Sgm’gen, oA 982 WUlstA @ B2l xH EA4E N S5k HP"‘E%PJ
S A FEFL 40, PEFLE 3Agn'R, RS 2T uklE vEo] B Fds A
S5 9F 31%, e F 47% ¢ FAES & ¥ ZAAE Table 117} Figure 89 L]-E]-LH Qom,
= AT EI FREY dFo] WoldeE T Table 120 EEEA ZIE YeEYUch HiQIH 9
F42 FAESS 28y 1y ol Y #H A eyl ZrlekaE vy A7 2 A3y, SdA =
2R, R4 Sol B AStESTh wE FR o ARl Fuad 4% AstEich
£9 Fupo] Zo54E EW A7 L AHA, 49
H B FOHHAR, B G A5 AstEslT ;

Table 11. Moisture adsorption and desorption of the
wallpaper according to the binder content

Moisture Moisture
adsorption(g/mz) desorption(g/mz)
DW-B1 7 6.52
DW-B2 6.52 6.04
DW-B3 5.72 5.08
DW-B4 5.5 4.78

I Moisture Adsorption
[ Moisture Desorption

Moisture absorption/desorption amount(g/m?)

T T T T
DW-B1 DW-B2 DW-B3 DW-B4

Figure 8. Moisture adsorption and desorption of the
wallpaper according to the binder content.
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Table 12. Physical properties of the wallpaper according to the binder content

Touch Crack Adhesiveness Whiteness(%o)
DW-B1 A A A 49.27
DW-B2 O O @) 49.51
DW-B3 @) O O 52.98
DW-B4 O @) O 53.12
ol BRItz FRES ulAZFE wol 4% AR aAeR FEFS 250, YT o 2
WAL ASAZ o wA HAY EW B o FAAYS & 5 AUtk B ) YL ¥
Hol FEHUA TS Aol MY 94 24 P BYYOR Y WAL 4D AYE BAA
© DWB2 92 & 4 Uitk 2 Aol s EEFS BE o 2%, PEFE B
T 31% © FAEAT
3.4.3 Egtelio] FE! Layerd]| 2 EM EM 13 ZEst Ao Wxo Y AP 9 ooy =
E3Ho] FE FAE aElste] ¥z AEE A o uj-¢ FX| Asko IF¥ STt FUIEFE TF

Zsto] Blwslgeh E-uks Ald A2 Table 133}
Figure 9o UehHglom, Table 140] Ba]E4 A3t
2 YJehjiQct ol A E A &L gxo T4
2 WS ERe 201gm’ ojglen, 9x Yo A &
Aut BA)7] MR o] F&HFE 5.00gm’, WETFE
3.87g/m’ o]tk

Table 13. Moisture adsorption and desorption of the
wallpaper on the layer change

Moisture Moisture

adsorption desorption
(g/m’) (g/m’)
W-N Paper 2.01 2.01
W-NL Paper/Natural 5.00 387

Substance

DW-L1 1 layer 6.10 5.00
DW-L2 2 layer 6.40 5.20
DW-L3 3 layer 6.60 5.10
DW-L4 4 layer 6.40 5.10

Aol molx) gkgiet.

2 AT 2& ARE AGHoIAL R
4719 £7] TR SHE BY F ol Hgol A%
B o9 B4 BAsa tey $180Y 7
&9 AgL WAY FHEF F7k) ARH A

®

I Moisture Adsorption
[ Moisture Desorption

o
L

Moisture absorption/desorption amount(g/m?)
~ IS

|

T T T
W-N W-NL DW-L1 DW-L2 DW-L3 DW-L4

o

Figure 9. Moisture adsorption and desorption of the
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 (@) (@) 50.55
DW-L4 O O O 50.85

DY FE ) A 27 A 35
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