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ABSTRACT

This study aims to carry out the final evaluation on the deterioration stability of dewaxing and strengthen-
ing treatments devised to conserve and restore the beeswax-treated volumes of the Annals of the Joseon
Dynasty. Thus, this study artificially deteriorated dewaxed Hanji, strengthened Hanji and bees-
wax-treated Hanji with optimized processing conditions applied, and comparatively analyzed the deteri-
oration characteristics of each kind of Hanji.

As a result of this study, it turned out that there was the loss of physical strength and the value of L"
was increased and the values of a“ and b” were decreased from removing beeswax after dewaxing by su-
percritical fluid extraction (SFE). Also deteriorated strength during dewaxing was reinforced by
strengthening treatment with methylcellulose and it showed higher strength than beeswax-treated Hanji.
From the evaluation on deterioration stability after dewaxing and strengthening, it turned out that deterio-
ration stability of strengthened Hanji is the superior. Therefore, it is presumed that conservation of aged
beeswax-treated Hanji can be improved and extended when dewaxing and strengthening are applied un-
der optimum conditions.

Keywords: The Annals of Joseon Dynasty, beeswax-treated volume, dewaxing technique, strengthening
technique, deterioration stability
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Table 1. Information of tested Hanji

Fiber source Forming method Pulping chemical  Drying method C?::tfg'dng Others

Domestic paper i Ash from . . i

mulberry Oe-bal buckwheat Heating plate Dochim 2-ply
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Table 2. Characteristics of beeswax-treated sheets in the Annal of King Sejong and duplicates

Classification Grammﬂage Density Thickness Weight of Coating method
(9/m?) (g/m’) beeswax(g/m’)
King Sejong 114.70 0.77 > 53.38 Coated on both side
Duplicates 115.61 0.77 54.14 Coated on both side
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Table 3. Conditions of the dewaxing by supercritical fluid extraction

Sample Temperature  Pressure Co-solvent Fluid Time Capacity
Aged beﬁ;’:’]‘;‘i’"”eated 70T 400bar  20% Dichloromethane  CO,  2hr  10L
Table 4. Conditions of the strengthening by methyl cellulose
Sample Strengthening agents Viscosity Concentration Method
Dewaxed Hanji methylcellulose 1500 cP 1.5% Dipping
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Fig. 1. MIT folding endurance of each Hanji sample
after dewaxing and strengthening treatment.
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Fig. 2. Tensile strength of each Hanji sample after
dewaxing and strengthening treatment.
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Fig. 3. L’ value of each Hanji sample after dewaxing
and strengthening treatment.
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Fig. 4. a value of each Hanji sample after dewaxing
and strengthening treatment.
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b value of each Hanji sample after dewaxing
and strengthening treatment.
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Fig. 6. Brightness of each Hanji sample after
dewaxing and strengthening treatment.
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Fig. 7. MIT folding endurances of each Hanji sample
after humid heating aging.
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Fig. 8. Decreasing rate of MIT folding endurances
of each Hanji sample after humid heating

aging.
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