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Studies on the Manufacturing of Pollution-Free
Korean Traditional Paper without Bleaching ( I )*!

Nam-Seok Cho*?

ABSTRACT

This study was performed to investigate the pollution-free Korean traditional papermaking
characteristics from paper mulberry by sulfomethylation pulping. Bast fibers were pulped by
sulformethylated cooking liquor, and by alkali and alkali-peroxide processes for the comparison.

Sulfomethylated pulping resulted in the superior pulp with high vield and better quality
compared to those of alkali and alkali-peroxide pulps. Since the pulp was so bright, there was
almost no need additional bleaching. Pollutant loads of sulfomethylated pulping effluent were very
low in terms of pH, turbidity and color compared to those of alkali. Pollution-free effluents was
accomplished by simple filtering treatment with pine bark, charred rice hull and sawdust compost.
Pine bark was the most effective in reduction rate of pollutants.

Keywords : Korean traditional paper, paper mulberry, alkali-peroxide, sulfomethylated pulping, ef-
fluent
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Table 1. Anatomical properties of Broussonetia
kazinoki and Edgeworthia papyrifera.

B. kazinoki E. papyrifera

Fiber length ~ Range  3.25—-16.01 1.61—6.10
{mm) Average 8.55 3.96
Fiber width ~ Range  13.1-40.2  87-329
() Average 21.6 19.7
Lumen width  Range 3.0—30.2 1.5—17.6
{pm) Average 11.9 7.0
Runkel ratio 0.78 1.86
Flexibility coefficient 0.55 0.34
Fiber bonding ratio 380 183
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Table 2. Chemical properties of Broussonetia
kazinoki and Edgeworthia papyrifera.

B. kazinoki E. papyrifera

Extractives, %

Cold Water 17.3 21.0

Hot Water 19.9 24.9

1% NaCH 50.0 56.0

Organic Solvent 10.7 11.3
Ash, % 6.65 6.49
Lignin, % 13.1 10.4
Pentosan, % 13.7 26.7
Holocellulose, % 69.1 41.9

Table 3. Pulping properties of bast fiber of
Broussonetia kazinokt.

Cooking method Yield, % Lignin, %
Alkali 38.0 1.56
Alkah - H:O¢ 39.0 2.03
Sulfomethylated 50.0 2.01

Table 4. Pulping properties of bast fiber of
Edgeworthia papyrifera.

(,ookmg method Yield, % Lignin, %
Alka 35.4 217
Alkali -H:0: 37.6 2.50
Sulfomethylated 43.5 2.40
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Tabie 5. Pulping characteristics.

Pulping Temp. Time Yield Kappa Delignification

chemical € min. % No. %

Alkali 156 60  38.0 9.6 95.8
APt 150 60  39.1 13.9 93.7
Sulfo 150 60 50.0 135 92.2
methylated170 60 451 137 92.9

1 AP Alkali-Hz202




Table 6. Physical and mechanical properties.

Cooking : . Sulfomethy-
method Alkali AP lated
Grammage, g /m? 34.5 36.9 35.8
Density, g /cm? 0.21 0.20 0.21
Breaking length, km 1.45 2.16 3.65
Burst index, mN-m? /g 1.81 2.05 2.15
Brightness 28 37 62

Table 9. Reduction rate in turbidity of filtered
pulping effluents,

Reduction rate, %

*' AP : Alkali—H202

Table 7. Characteristics of pulping effluents.

Effluents Alkali Sulfomethylated
pH 13 7.8
Turbidity 492 520
(ntu)
Relative
absorption 216 105
(330nm}

Table 8. Reduction of pH of filtered pulping

effluents,

Pulping  Filtering Pine  Charred Sawdust
method time bark  rice hull  compost

1 7.75 7.98 8.73
Alkali 2 8.31 7.92 8.94

3 8.96 8.58 8.39
. 1 6.32 7.71 7.77
b"ﬂtfg'l wq 2 612 172 7.22
methylated 4 6.71 8.00 8.74
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Table 10. Reduction rate in color of filtered
pulping efﬂuents
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