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ABSTRACT

To build up the conservativeness of aged paper heritages, the strength reinforcement treatment using var-
ious cellulose derivative solutions was considered. Hand-made Hanji prepared by traditional paper-
making technique was firstly simulated in order to modify the overall of paper properties like aged paper
heritages by accelerated ageing treatment at 150 C for 24 hours, and then the ageing stability of Hanji
was verified through the secondary accelerated ageing at 150 C for 12 hours. The physical properties of
aged Hanji were improved by applying with cellulose derivative solutions. The ageing stability for phys-
ical, optical (L, brightness, opacity, yellowness) and chemical (oxidation index, degree of polymer-
ization) properties of aged Hanji treated with all kinds of cellulose derivative solutions was also good
compared to those of untreated samples, especially using MC solution. Therefore, it was that a kind of
MC solution would be well-suited for the strength reinforcement treatment of aged paper heritages.

keywords: strength reinforcement, cellulose derivatives, conservation, paper heritage, ageing
stability
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Cathleen Baker’= 21%o] methylcellulose (MC)}
sodium carboxymethylcellulose (CMC)E =80 AFel| 2
Folol] Hejsto] Fo| BEAYRRAL K5 A S B4
51913, Seki?5-2-MC, CMC 4 hydroxypropylcellulose
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(EC)2 AL&3H9.0m, 71259l Ak 542 Table 3
I At} E5] AP E MEZ A FEAE AE-5)
S ) o) A% 2 AL FolahA & 2 glom

MC, HPC 59| 0}t A 22 0 A F =R & HA43519)
on 71 A7 84S BAs% )Y E3t Franciska®
52 MC&} calcium hydroxide -8-94-2 & 2]l F0]| 9
A3t EA4S BAste] 1 ¢S dSeta otk 1

Table 1. Sheet making factors of Hanji

Fibrous materials Paper Mulberry(Broussonetia spp.) 100%

Cooking condition Sodium carbonate, Na,CO3

Bleaching method Sun bleach

Formation mucilage Dakpul, Natural formation aid from Hibiscus manohot.
Papermaking method Heullimtteugi

Drying method Wood board

Converting method Dochim, manual calendering

Table 2. Basic information of Hanji

Basis weight, Thickness, pH Ash content,
2 . .
g/m mm Cold water extraction Hot water extraction %

52.63 0.14 9.71 9.45 237
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Table 3. Properties and structures of different cellulose derivatives
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Table 4. Conditions of different reinforcement solutions

Sample name

Cellulose derivatives and additives

Mixing ratio of cellulose
derivatives and additives

C CMC (5%)

Ml MC 1 (5%) /
M2 MC 2 (5%)

E EC (5%)

CS CMC (5%) + Cationic starch (5%) 100:5
CC CMC (5%) + Cationic chitosan (0.3%) 100: 0.5
MI1S MC 1 (5%) + Cationic starch (5%) 100:1
Mi1C MC 1 (5%) + Cationic chitosan (0.3%) 100:0.1
M2S MC 2 (5%) + Cationic starch (5%) 100:2
M2C MC 2 (5%) + Cationic chitosan (0.3%) 100:0.2

C-starch or chitosan

.| Auto bar coater

Cellulose derivative solutions

Accelerated ageing

at 150 C for 24 hr Rod No. 55
Accelerated ageing Analysis of physical,

at 150 C for 12 hr optical, chemical properties

Fig. 1. Schematic diagram about treatment methods
of cellulose derivative solutions for strength
reinforcement of aged Hanji.
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Fig. 2. Change ratio of folding endurance of aged Hanji treated with cellulose derivative solutions(A),
and strength reinforced ageing Hanji after the accelerated ageing at 150°C for 12 hours(B).
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Fig. 3. Change ratio of tensile strength of aged Hanji treated with cellulose derivative solutions(A), and
strength reinforced ageing Hanji after the accelerated ageing at 150°C for 12 hours(B).
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Fig. 5. Change ratio of optical properties of aged Hanji treated with cellulose derivative solutions
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