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Properties of Hanji Wallpaper by Incorporating Ceramics
from Wood and Rice—husk’

Seung-Won Oh™, Hyun-A Lim™ and Jin-Ha Kang™

ABSTRACT

This study was carried out to explore a new application of traditional Hanji and obtain
fundamental properties for producing Hanji wallpaper by incorporating ceramics from wood
and rice-husk as an interior building material. The results of properties determined were
summarized as follows:

The addition of ceramics in Hanji paper reduced its apparent density, but increased bulk
density due to the ceramic particles distributed on the surface and inside the fiber of Hanji
wallpapers. In particular, woodceramic particles were specifically distributed on the fiber
surface, while particles of rice-husk ceramics were permeated into the inside surface of
fibers. The density of rice-husk ceramics were greater than that of woodceramics. The
physical properties of Hanji wallpapers, such as breaking strength, wet breaking strength,
burst strength, tear index and folding endurance were deteriorated with the addition of
ceramics. However, the addition of woodceramics in the Hanji wallpaper resulted in better
strength in most cases than that of rice-husk ceramics, except tear strength. Therefore, an
optimum addition level of woodceramics into the wallpaper was found to be 5% on the basis
“of intensity. The addition of ceramics also prolonged the combustion time because it lowered

air permeability and brightness of the wallpaper.
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<Fig. 1> The photo and SEM photograph of Hanji wallpapers by incorporating

wood and rice-husk. (A) : Base Hanji, (B) : Woodceramics 5%, (C) :
30%. (D) @ Rice-husk ceramics 5%, (E) : Rice~husk ceramics 30%.
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<Fig. 2> Apparent and bulk density of Hanji wallpapers by incorporating ceramics from wood
and rice—husk.
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<Table 1> Physical properties of Hanji wallpapers by incorporating ceramics from wood and rice—husk

Addition amount of Breaking  Wet breaking Burst index  Tear index Folding
ceramics (%) length (km) length (km) (kPa-m%/g) (mN-m%g) end.urance
(times)
None 2.04 0.45 5.36 668.9 113
5 2.02 0.42 5.04 655.3 87
Wood- 10 1.42 0.33 4.76 591.5 38
ceramics 20 1.14 0.23 447 574.0 35
30 1.07 0.18 4.27 495.1 10
5 1.54 0.34 519 655.3 54
Rice-husk 10 143 0.26 4.62 651.2 37
ceramics 20 1.27 0.19 455 624.3 22
30 121 0.18 4.48 578.8 11
31 %9] e Table 20 Yepd whe} 7+ e As 9] ¢la, 9458 g3t
of $EATNE AARAL W wT FAN YYD HEEL WL HA %] wiel wg
Bele dustle W Egw, $EANY W SR @At ade AARA ge gew
ZbEol Frbgtel wel o Folsoy, ¢ ZHshA BrHAEE F, 1998). WA =
Adee 7@l Skl wel Frbale Aeelo] BasdloluA H®e) ol e
Aol A Axste TANA I glof, S=Aety H7rA e A el #Fa
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<Table 2> Ash and retention rate of Hanji wallpapers by incorporating ceramics from wood and
rice-husk

Addition amount of

ceramics (%)

Ash content (%)

Ignition time(sec)  Burning time (min/m?)

None 1.6 3 30
5 1.3 4 32
Wood- 10 12 4 36
ceramics 20 1.2 4 47
30 1.1 5 52
5 2.0 3 45
Rice-husk 10 25 4 46
ceramics 20 3.2 4 47
30 44 4 53
55
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<Fig. 3> Burning time of Haniji wallpapers by incorporating ceramics from wood and rice-husk.
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<Table 3> Optical properties of Hanji wallpapers by incorporating ceramics from wood and rice-husk

Addition amount of Air permeability Color degree
ceramics (%) (sec) Brightness (%) L a b
None 0.4 79 94.1 0.1 41
5 04 70 88.7 -0.3 2.7
Wood- 10 05 60 84.3 -0.3 15
ceramics 20 0.6 54 79.6 -0.4 0.6
30 0.7 48 75.8 -0.3 0.6
5 0.5 69 88.1 -04 15
Rice-husk 10 0.5 60 82.7 -0.4 1.1
ceramics 20 0.6 51 78.1 -0.3 0.4
30 0.8 45 74.5 -0.3 0.3
4. 4 2 Aol Wik mdel REst] Aty A7)
gro] Zhgtel uwhel BE7) LErb wopA|aL
B odgs g@3A ojux2 e YA bulk 7= A¥dolsler, oAty 4
o M2 BE AL sk SeAee g v B RV wa, AR AS
FAADD L MW FAWAS Az, 2wl AT, g A7 2
g BHS 248 AR gen po AL w=7b frAEke kA g w& Aom
At veERgeh g Mgk el Hrbgo]l F7hEel
A e x WA P e] FxA = A wel AFAE, FAZAE, AT E, A
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