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ABSTRACT

Functional hanji was manufactured using the bast fiber of Broussonetia kazinoki and various inorganic
compounds such as kaolin, talc, elvan, and ocher, and the physical and optical properties were
investigated.

The residual percentages of kaolin, talc, elvan and ocher in the functional hanji were above 50%. The
density of the hanji increased with the increase of the content of inorganic compounds. The hanji manu-
factured using ocher showed the highest density. The breaking length and burst factor decreased with the
increase of inorganic materials, indicating that physical properties of hanji were not improved by adding
inorganic materials.

The emission rates of far-infrared radiation increased in the hanji manufactured using inorganic
materials. The higher emission rates were observed in the hanji with elvan or ocher.

Addition of inorganic compounds to hanji showed the flame retardative effect. The colorfastness to light
of the hanji with elvan or ocher was the degree of 4, which explained by the characteristic color of the
inorganics.
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Table 1. Cooking conditions of paper mulberry
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Active alkali (%/Na,O)  Cooking temperature(C)

Cooking time(hr) Liquor to paper mulberry ratio

5 90

3 4:1

Table 2. Bleaching conditions of paper mulberry

NaOCl addition(%) Pulp concentration(%)

Bleaching temperature(C)

Bleaching time(hr)

8 20

Room temperature 7
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Table 3. Ash content and retention rate of inorganic materials
Inorganic materials Addition(%) Ash content(%) filler content(%) Retention of filler(%)
Non-addition - 2.3 -
5 4.5 2.2 44.0
Kaolin 10 8.2 5.9 59.0
20 14.7 12.4 62.0
5 6.2 39 78.0
Talc 10 7.2 49 49.0
20 14.4 9.1 45.5
5 54 3.1 62.0
Elvan 10 7.7 5.4 55.0
20 11.8 9.5 47.5
5 4.9 2.6 52.0
Ocher 10 9.3 7.0 70.0
20 11.8 9.5 47.5
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Table 4. Physical properties of Inorganic materials addition Hanji

Inorganic Addition Density Breaking Burst index Tear index Wet breaking
materials (%) (g/cm) length(km) (kPa'mz/ 2) (mN»rnz/ 2) length(km)

Non- addition - 0.20 7.5 7.65 3.50 0.52
5 0.16 5.5 9.12 5.61 0.11
Kaolin 10 0.18 4.7 7.25 5.92 0.09
20 0.23 5.2 7.85 5.25 0.08
5 0.16 5.7 6.87 2.64 0.17
Talc 10 0.18 5.3 6.44 2.61 0.10
20 0.24 5.1 6.28 2.50 0.19
5 0.13 5.7 7.26 3.12 0.08
Elvan 10 0.16 4.3 6.67 4.45 0.13
20 0.24 3.5 5.00 491 0.12
5 0.18 5.6 7.50 8.24 0.15
Ocher 10 0.19 4.1 7.30 9.22 0.01

20 0.21 44 7.00 9.42 0.16
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Table 5. Optical properties of Inorganic materials addition Hanji

Inorganic Addition Brightness Opacity
materials (%) (%H) (%) Color degree
Non-addition - 717.2 60.8 white color(N9)
5 76.5 62.0 white color(N9)
Kaolin 10 77.0 68.4 white color(N9)
20 75.4 65.4 white color(N9)
5 80.0 57.3 white color(N9)
Talc 10 78.1 61.1 white color(N9)
20 79.2 62.5 white color(N9)
5 62.3 61.2 Gray color(2.5y 8/1)
Elvan 10 61.9 57.3 Gray color(2.5y 8/1)
20 45.1 79.0 Gray color(2.5y 8/2)
5 57.7 75.4 Light purplish pink(7.5R 9/2)
Ocher 10 50.7 68.6 Light red(Syr 9/2)
20 39.5 75.9 Light red(Syr 8/3)
F71E0] 7= A] &2 3R] 9] A == 77.2% = IHE, B4 4713t §HA]+= white color(N9) 2] A4
A AP E O oF 76%} vt ATt Ako|u], WukA S Gray color(2.5y 8/1)0| ¢t} FE=
SHA L 0k 79% 2 A 7| E-S A 7}of o5 WA =} 5% 21719} Light purplish pink(7.5R 9/2), 10% & 7}¢]|
Z71E ek 23y WukA 1) SHE 71 2 71 ghr] o] W Light red(5yr 9/2), 20% % 7}o]l Light red(5yr 8/3) 2] A1
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Table 6. Infrared ray emission rate, flame resistance and sunlight resistance of inorganic materials

addition Hanji
Inorganic Addition Infrared ray Flame starting Combustion Sunlight resistance
materials (%) emission rate(%) time(sec) time(sec) (grade)

Non-addition - 0.88 3 23 2

5 0.89 3 35 2

Kaolin 10 0.89 4 42 2

20 0.89 5 46 3

5 0.89 3 24 2

Talc 10 0.89 3 30 2

20 0.89 3 35 2

5 0.89 3 25 3

Elvan 10 0.90 5 46 4

20 0.90 5 49 4

5 0.90 4 36 3

Ocher 10 0.90 5 46 4

20 0.90 5 47 4
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