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Table 1. Properties of hanji samples.
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*Natural ash used.

Table 2. The physical properties of fabric samples.

Weft

100.4

1161

Fabric count (Thread/ 5cm)

Warp

103.3
109.3

Thickness (m)

0.533

0.316

Fabric

Cotton

Ramie
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Table 3. Viscosity—cellulose concentration relationship.

Viscosity Cellulose Moisture—free ey

mPa - s concentration, % sample, g 0.167M 1.0M
mL mlL

1810 25 2.50 0.6250 15 10
25 to 45 2.00 0.5000 15 10
4510 90 1.50 0.3750 15 10
70 to 150 1.25 0.3125 15 10
120 to 400 1.00 0.2500 15 10
350 to 1600 0.75 0.1875 15 10
1000 or more 0.60 0.1500 15 10
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logV = logk" + logr +(7" - 25C)(0.01866)
I/ = viscosity of CED cellulose solution
at 25C, mPa - s

¢ = time of fall, s

7 = temperature, C

K’ = tube constant
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logVi =
s P

/7 = the theoretical viscosity at 1%
concentration at 25C, mPa - s

P = percent concentration used

/v = measured viscosity at concentration
Pand 25+0.1C

K = a constant which is 0.73 for bleached
pulps and 0.63 for unbleached pulps
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Table 4. Viscosity values of hanji after artificial and biological aging.

A B ©
Base haniji 57630.66 14257 .98 25255 .11
28T 30 days 41933 .41 17929 .12 20780.49
120C 7 days 438.69 188.86 256.47
After sterilization 10812.22 7195.02 19273.64
Trametes versicolor 24 17 45 .60 395.183
Tyromyces palustris 1.20 0.49 118.64
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Fig. 1. The decreasing ratio of viscosity for
hanjis after artificial aging.

b ZFastolet. Lejuh 12009 8ol A
AP A9 wE o] BHolA 2 =
o st AstE|det, 7he st W
Ads} A Fol7} 744 4 Qe

[e]
.
& W} ans yhen Sl

;O
=
o .
i
i)
i)
ﬂl
;&
N
o
14
'r‘

g o] 24 i%ﬁi}ﬁ"iﬁ%

7} AR A3 Lehie), )
A e A Heet

4
a8 23S Fig. 200 Urekiich
&liHo]| AHE S g3} 70 E

Fig. 2. The decreasing ratio of viscosity for
hanjis after biological aging.
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Table 5. Viscosity values of fabric after artificial and biological aging.
Cotton Ramie
Control 2610.72 9583.60
28T 30 days 1970.50 880.55
120C 7 days 400.26 261.26
Alfter sterilization 2339.49
Trametes versicolor 43.22 none
Tyromyces palustris 8.15
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Improvement method for viscosity measurement of
high viscosity paper and fabric cultural heritages

e

Abstract

Paper, textile and wood materials are mainly consisted of cellulose. Cellulose is high
molecule and make up the strong crystalline structure by hydrogen bonds. In particular,
the polymerization degree of cellulose are closely related to the strength of fiber, and the
permanence. the useful life of fiber, also depends on the degradation of this substance.
The viscosity of cellulose is considered to be an important indicator of fiber damage in high
molecule polymers. The viscosity measurements with CED solution is used to measure the
molecular weight and the degree of polymerization of cellulose. Cellulose viscosity of wood
fibers is measured with TAPPI standard method T230. However, TAPPI standard method T230
is difficult to completely dissolving the cellulose of high molecular weight and large degree of
polymerization, such as Korea traditional papers and fabrics made with mulberry, ramie, cotton
fibers. In this study, The high viscosity of hanji and fabric was measured with TAPPI standard
method T254. T254 method is that the cellulose specimen with the proper amount of weaker
(0.167M CED) solution, and completely dissolved with the stronger (1.0M CED) solution. It was
found that cellulose with high degree of polymerization was dissolved more easily in general
CED method.

Keyword; Viscosity, Cellulose, Traditional paper, fabric
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