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ABSTRACT

Many efforts to understand the deterioration processes of the beeswax-treated volume of ' The Annals
of Joseon Dynasty ; have been made. However, most previous studies have focused on individual sam-
ple sheet of the beeswax-treated paper but not book volume format. In this study, humid cycling accel-
erated aging for duplicated beeswax-treated book volume and Hanji book volume were carried out to ex-
amine differences in the deterioration of different parts of each volume as well as between the two book
volumes during the aging. As results, it is found that the deterioration rate for the beeswax-treated volume
is higher than that for the Hanji book volume. Different parts in each volume show different magnitude
of deterioration. In particular, outer sides in both beeswax-treated and Hanji book volumes, which are
directly exposed to the air, are deteriorated more seriously than inner sides. It is also observed that inner
sides are considerably deteriorated during the aging, implying that inner deterioration may have different
mechanisms from outer deterioration.

keywords : Beeswax-treated volume, Hanji volume, Humid cycling accelerated aging
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Figure 1. The aging condition of paper and book
volume samples.
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Figure 3. The ratio of MIT folding endurance(left) and tensile index(right) of beeswax-treated volume
to initial value (100%) after humid cycling accelerated aging.

Top parts(2, 3, 4 pages), Middle parts(14, 15, 16 pages), Bottom parts(27, 28, 29 pages), Edge: A,

B, Center: C, D (shown as Figure 2)
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Figure 4. The ratio of MIT folding endurance(left) and tensile index(right) of Hanji volume to initial
value (100%) after humid cycling accelerated aging.

Top parts(2, 3, 4 pages), Middle parts(14, 15, 16 pages), Bottom parts(27, 28, 29 pages), Edge: A, B,

Center: C, D (shown as Figure 2)
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Figure 5. The ratio of L* of beeswax-treated volume(left) and Hanji volume(right) to initial value
(100%) after humid cycling accelerated aging.
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Center: C, D (shown as Figure 2)
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Figure 6. The change of a* of beeswax-treated volume(left) and Hanji volume(right) after humid

cycling accelerated aging.
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Figure 7. The change of b* of beeswax-treated volume(left) and Hanji volume(right) after humid

cycling accelerated aging.
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B, Center: C, D (shown as Figure 2)
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Figure 8. The ratio of ISO brightness of beeswax-treated volume(left) and Hanji volume(right) to initial
value (100%) after humid cycling accelerated aging.

Top parts(2, 3, 4 pages), Middle parts(14, 15, 16 pages), Bottom parts(27, 28, 29 pages), Edge: A, B,

Center: C, D (shown as Figure 2)
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Figure 9. The SEM images of beeswax-treated volume after humld cycling accelerated aging (surface).
Top parts(2, 3, 4 pages), Middle parts(14, 15, 16 pages), Bottom parts(27, 28, 29 pages), Edge: A,
B, Center: C, D (shown as Figure 2)
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Figure 10. The SEM images of Hanji volume after humid cycling accelerated aging (surface).
Top parts(2, 3, 4 pages), Middle parts(14, 15, 16 pages), Bottom parts(27, 28, 29 pages), Edge: A,
B, Center: C, D (shown as Figure 2)
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Figure 11. The SEM images of beeswax-treated volume after humid cycling accelerated aging (cross
section).
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B, Center: C, D (shown as Figure 2)
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Figure 12. The SEM images of Hanji volume after humid cycling accelerated aging (cross section).
Top parts(2, 3, 4 pages), Middle parts(14, 15, 16 pages), Bottom parts(27, 28, 29 pages), Edge: A,
B, Center: C, D (shown as Figure 2)
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