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ABSTRACT

In general, the entire of paper mulberry bark, which is not cut into pieces with an appropriate length,
have been used in the pulping. This kind of pulping method couldn't accomplish the improvement of beat-
ing and sheet forming efficiency. For this reason, we investigated the effects of the cutting length of paper
mulberry bast fiber on pulping and Hanji (Korean traditional paper) properties, in order to develop high
quality Hanji manufacturing process.

The cutting length variation of paper mulberry white bast did not great effects on pulp yields. The pulp
yields based on pulping methods were sulfomethylated pulping av. 57.4%, alkali-hydrogen peroxide
pulping av. 55.4%, and alkaline pulping av. 53.5% respectively. The optical properties such as bright-
ness, opacity, scattering coefficient, and absorption coefficient were slightly improved by the increase
of paper mulberry white bast cutting length. The increase of paper mulberry white bast cutting length re-
sulted in poor sheet formation. Physical properties such as breaking length, TEA, tear index, burst index,
and folding endurance were slightly improved by the increase of cutting length. The modified pulping
processes, which used sulfomethylated method and alkali-hydrogen peroxide method, showed better
pulp and sheet properties than conventional alkaline pulping.
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Table 1. Pulp yields depend on pulping methods
) Cutting length(cm) Mean
Pul thod
HPng METo 1 2 3 4 5 10 (%)
Alkali 55.1 47.4 55.1 53.5 55.2 54.7 535
Sulfometylated 57.9 57.7 58.2 59.5 54.8 56.6 57.4
Alkali-H>0O» 56.6 534 524 553 59.5 56.4 55.6
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Table 2. Physical and optical properties of Hanji made of alkaline pulp

Cutting length(cm)

Properties | 3 3 4 5 10 Mean
Grammage(g/m’) 30.9 28.9 27.2 30.5 33.2 32.7 30.6
Apparent density(g/cmz) 0.31 0.31 0.31 0.30 0.30 0.28 0.30
Brightness(ISO,%) 394 34.7 33.7 35.6 35.8 343 35.6
Opacity(%) 70.8 74.1 72.7 72.6 73.0 77.1 73.4
Scattering coefficient(%) 29.4 27.2 25.8 249 27.6 29.0 27.3
Absorption coefficient(%) 39 5.8 5.7 59 5.2 6.8 5.6
Formation(L.T. value) 15427 162.33  173.13  181.79 20535  210.89 181.29
Breaking length(km) 1.05 1.09 1.33 0.95 1.00 1.26 1.11
TEA(J/m®) 3.14 3.21 3.61 2.44 2.61 3.32 3.06
Tear index(mN-m’/g) 44.37 60.95 83.24 72.51 58.58 62.59 63.73
Burst index(kPa'm’/g) 2.09 2.38 2.61 2.36 2.06 2.19 2.28
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Table 3. Physical and optical properties of Hanji made of sulfomethylated pulp
. Cutting length(cm)

Properties ] 2 3 4 5 10 Mean
Grammage(g/m’) 30.3 324 31.9 32.6 323 353 324
Apparent density(g/cmz) 0.31 0.31 0.31 0.30 0.31 0.33 0.31
Brightness(ISO,%) 39.7 39.9 343 31.2 35.6 35.6 36.1
Opacity(%) 67.2 71.6 78.5 80.2 775 76.0 75.2
Scattering coefficient(%) 27.6 30.6 30.1 28.1 30.92 293 29.4
Absorption coefficient(%) 32 3.9 7.1 8.8 6.3 6.1 5.9
Formation(L.T. value) 15390 17793  180.15 17090  186.10  165.55 172.42
Breaking length(km) 1.21 1.36 1.31 1.27 1.37 1.49 1.34
TEA(J/m’) 3.26 423 3.85 3.61 4.11 432 3.90
Tear index(mNmz/g) 48.88 70.42 77.55 78.52 61.9 57.3 65.77
Burst index(kPa-m”/g) 2.60 2.67 3.84 3.27 3.17 2.90 3.08

1.21 1.71 1.62 2.03 1.95 1.62 1.69

M.LT. folding endurance(logio times) 16.3 514 419 107.8 283 416 579
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Table 4. Physical and optical properties of Hanji made of alkali-H,O, pulp

Cutting length(cm)

Properties | 3 3 4 5 10 Mean
Grammage(g/m’) 30.1 31.9 30.1 30.0 32.6 313 31.0
Apparent density(g/cmz) 0.30 0.31 0.33 0.30 0.30 0.30 0.30
Brightness(ISO,%) 453 473 46.1 423 47.0 41.7 45.0
Opacity(%) 60.0 62.2 58.6 60.7 63.7 61.8 61.2
Scattering coefficient(%) 29.0 31.8 28.9 26.6 32.0 26.3 29.1
Absorption coefficient(%) 1.2 1.2 1.0 1.7 1.4 2.0 1.4
Formation(L.T. value) 14199  173.53 201.67 135.18 188.36 159.61 166.72
Breaking length(km) 1.26 1.18 1.07 1.44 1.35 1.17 1.25
TEA(J/m?) 4.49 3.77 3.14 3.98 4.05 2.85 3.71
Tear index(mN-m®/g) 71.15 60.77 66.88 64.44 79.59 80.32 70.36
Burst index(kPa'm’/g) 2.68 3.06 2.29 2.73 2.19 2.16 2.52

. . 1.22 1.59 1.30 1.39 1.37 1.05 1.32
M.LT. folding endurance(logio times) 16.6 18.9 0.1 246 233 1.1 4
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Fig. 2. Relationship between sheet formation and
cutting length.

Fig. 3. Relationship between breaking length and
cutting length.



Fig. 6. Relationship between burst index and
cutting length.
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