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New Korean Traditional Papermaking from Morus spp.(I)

- Anatomical and Chemical Properties and Pulping Characteristics -

Tae-Ho Choi

ABSTRACT

Anatomical and chemical properties of three mulberry species(Morus spp.) were analyzed as
an alternative row material for the paper mulberry(Broussonetia kazinoki). The pulping and
papermaking characteristics of bast fiber and whole stalks by three different pulping process-
es, conventional alkali, alkali-hydrogen peroxide, and sulfomethylated, for the Hanji were
investigated.

The fiber dimension of M. bombycis was the biggest of the species. The fiber length of upper
part and the fiber width and cell wall thickness of lower part were bigger than the others. The
extractives and ash contents of bast fiber were higher than those of whole stalk, and holocellu-
lose and lignin contents of whole stalk were higher than those of bast fiber. The pulp yields of
M. alba bast fiber, M. bombycis whole stalk, and sulfomethylated pulping were higher than the
others.
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Fig. 1. Variation of the bast fiber length at
three parts.
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Fig. 2. Variation of the bast fiber width at
three parts.
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Table 1. Anatomical properties of the bast fiber of Morus spp

Species M. alba M. bombycis M. lhou
. Range  2.62 - 26.45 2.68 - 29.48 2.84 - 30.78
Fiber length(mm) Average 8.79 12.17 10.31
o Range 10.5-51.0 12.5 - 59.0 13.0 - 61.0
Fiber width (sm) Average 95.61 30.15 26.86
. Range 3.5-32.0 45 48.0 5.0 - 51.0
Lumen width (#m) Average 11.95 14.69 12.66
Runkel ratio* 1.14 1.05 1.12
Flexibility coefficient™ 0.47 0.49 0.47
Fiber length/Fiber width 343 404 384

* (fiber width-lumen width)/lumen width
** lumen width/fiber width
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Fig. 3. Variation of the bast fiber cell wall
thickness at three parts.
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Table 2. Chemical properties of the Morus spp
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Species M. alba M. bombycis M. lhou
Bast fiber Whole stalk Bast fiber Whole stalk Bast fiber Whole stalk
Extractives(%)
Cold water 20.6 6.4 18.2 6.4 22.2 5.8
Hot water 21.1 9.4 19.5 7.5 23.2 6.9
1% NaOH 56.0 30.3 55.2 28.2 56.4 27.7
EtOH+CsHs 12.8 7.7 16.8 6.7 13.6 5.7
Lignin{(%) 10.2 22.4 12.8 21.7 10.4 22.2
Holocellulose(%) 56.6 73.1 57.6 74.1 55.3 72.0
Ash(%) 6.91 2.12 7.28 2.86 7.29 1.90
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Table 3. Pulping characteristics of bast fiber
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Pulping method Species

Temp.(C) Time(min) Yield(%) Kappa No. Delignification(%)

M. alba 39.6 9.7 94.4
Alkali M. bombycis 150 60 37.2 9.6 37.2
M. lhou 31.3 9.2 95.8
M. alba 36.1 9.3 95.0
Alkali-H,0, M. bombycis 150 60 217.8 8.9 97.1
M. lhou 36.1 9.4 95.1
M. alba 41.6 11.9 92.7
Sulfomethyl M. bombycis 170 60 33.6 9.9 96.1
M. lhou 36.3 10.6 94.5

Table 4. Pulping characteristics of whole stalk

Pulping method Species

Temp.(C) Time(min) Yield(%) Kappa No. Delignification(%)

M. alba 46.4 15.8 95.1
Alkali M. bombycis 170 60 46.8 15.9 94.8

M. lhou 44.6 15.4 95.4

M. alba 47.0 15.3 95.2
Alkali-H20, M. bombycis 170 60 47.9 8.9 97.1

M. lhou 46.0 15.2 95.3

M. alba 42.1 14.4 95.9
Sulfomethyl M. bombycis 180 240 44.0 14.5 95.6

M. lhou 43.4 14.5 95.7
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