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Properties of the Handsheet Paper made from
Silk Fibers and Paper Mulberry
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College of Agriculture and Life Science, Seoul Natfional University
*Institute of Traditional Paper, Hanji

ABSTRACT

The silk/paper mulberry paper was prepared by recycling of the hard twisted silk waste and its
mechanical properties was investigated. The silk waste was pretreated with sodium hydroxide (0.5%)
and sodium carbonate (4%) to make it easy for beating and fibrillation. The silk/paper mulberry
hand sheet paper has better mechanical properties of tearing strength and air permeability compared
with the traditional and modified traditional paper. Treating with alkaline solution, the hard twisted
silk waste could be used for an novel composite material.
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Table 1. The reacting condifions of the hard twisted silk
by each reagents

Reagent Concentratio  Temperatur ~ Time liquor
€ (%) “C) (min) ratio
NaOH 2.0,4.0,6.0,8.0 30,45,60 90 1:50
Na,CO; 4.0,6.0,8.0 90 30,60,90 1:50
NaOH +
Na.CO, 0.5+4.0 90 30 1:50
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Table 2. Fibrillation of the hard twisted silk by sodium
carbonate at 90°C

~-.._Treated time(min)

Concentration(%) 7 30 60 %0
4 X A A
6 A A ©
8 O ) ©

X : not fibrillaed, 2 : not fibrillated O : only untwisted,
© fibrillated

Fig. 1. Fibrillation of hard twisted silk by sodium car-
bonate (8%, 90°C, 90 min).
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Table 3. Fibrillation of the hard wisted silk by sodium
hydroxide for 90 min

Temperature("C) 30

Concentratlon( %) - 45 60 Remark
2.0 X X X partial swollen
4.0 x x O
6.0 O O © hand sheet possible
8.0 O © © yield decreased

x : not fibrillated, O : only untwisted, © : fibrillated
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Fig. 2. F/bri/lafbn of the hard twisted sitkk by sodium
hydroxide (2.0%, 60°C, 90 min).

Table 4. Optimum fibillation conditions of the hard
twisted silk®

Concentration Temperature Time

Chemicals %) ¢C) (min) Remark
NaOH 6 60 60 .
Na,CO, 6 90 90 ng:“m .
NaOH + conditing o
NaCO, 02+ 9 fibrillation

a: liquor ratio 1:50
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Fig 3. Silkjoaper mulberry paper (weakly fibrilloted
fibers).

Table 5. The mechanical properties of silkipaper mul-
berry paper

Properties Sill/paper Traditional Mo.dfﬁEd
mulberry traditional

Items paper

paper paper

Weight (g/m2) 34.2 (49) 30.8(45)  69.9 (100)
Thickness (um)  120.5(107)  98.1(87) 112.6 (100)
Air Pii’::;‘b‘l“y 0.62(7.8)  2.18(27.6) 7.88 (100)
Tearing 32.6/39.7° 27.5/353 11.8/23.8

Strength(g/sheet) (276) / (167) (233) /(148) (100) / (100)
Breaking 265/1.80 1.75/1.30 5.80/23.8

Strength (g/sheet) (46)/(163) (30)/(118) (100)/(100)

a : index are calculated from modified traditional paper as

100

b : machine direction / cross direction
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Fig 4. I\/I/crosébpic feature bf silk/paper mulberry pa-
per (fully fibrillated fibers).
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