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ABSTRACT

Currently a variety of efforts to conserve and restore the injured the Annal of the Joseon Dynasty are con-
tinued and many studies about the aging pathway of the beeswax-treated volume have being progressed.
In this study, two chambers were set up to assess the influence of VOCs(Volatile Organic Compounds)
generated in process of beeswax deterioration. One chamber was closed and the other was continuously
ventilated in order to remove the VOCs.

In results, the acid compounds of beeswax-treated Hanjis aged in closed chamber was more than that
aged in ventilated chamber. The folding endurance of beeswax-treated Hanjis aged in closed chamber
was lower than that aged in ventilated chamber. Accumulated acid compounds of beeswax-treated Hanji
in closed chamber may cause accelerated aging and strength decrease.

In conclusion, accumulated acid compounds can accelerate the aging of beeswax-treated Hanji and
cause the severe deterioration of inside of beeswax-treated volume. Therefore, to preserve more safely
beeswax-treated volumes of the Annals of the Joseon Dynasty, it is essential that VOCs emitted from
beeswax-treated volume are ventilated.

Keywords: Beeswax-treated Hanji, closed and ventilated system, artificial aging, folding endurance,

acid compounds, color difference
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T @4 B HEH
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JEIO TECH, KR) U 5-of HE
H+= inlet ¥ outletS 2o} U
st s PxE o] &af YA /(1000 me
/min) 2 F715 F9 L HEAA BHA Y D3} Al
A E = VOCsE A&4or A, 235
719] £E=105CE AAstEl e, w7 o gk
& AHE 33 9tk (Fig. 1),
23, G3tEd 24
2.3.1, VOCs &4

LA A 2H8F VOCs Sampling System (Fig, 2)3 €&
22 2] (TDS, Thermal Desorption System)7} 5-2}%
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AE 3R A BAsH] Qe g3t A% 1
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Temperature & Humidity
chamber (105°C)

— [ [outlet
(A

ventilation

=

(B)
closing

l @ Oilless Pump @ Flowmeter 3 Chamber

Fig. 1. The scheme of ventilation and closing systems.
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Fig. 2. The scheme of VOCs sampling system.

A} 100 m¢/min® 2 50& <t sampling pump(MP— %
100, SIBATA, JP)&} Tenax TA tubes ©]-&3}o] o] %
o] A t}. Tenax TA tubeo] &2H% VOCs= TDS(TDS-2,
GERSTEL, GE)o| A €2td & GC/MS(Agilent
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Table 1. Conditions of sampling and analysis
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Sampling Conditions

Analysis Conditions

Chamber size 20em*35em*22cm
Chamber material Stainless Steel
Ventilation flow 350 m¢/min
Ventilation rate 1.0/hr
Adsorption material Tenax TA
Sampling flow 100 m¢/min

Sampling volume SL

Desorption temp. 200C
Desorption time 5 min
CIS temp. -50C to 200C
Column DB-1
Oven temp.
- 50C 5 min
47C/min 250C 5 min
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Fig. 3. Peak area of acid compounds detected in
beeswax-treated Hanjis aged in closed
chamber.
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Fig. 4. Peak area of acid compounds detected in
beeswax-treated Hanjis aged in ventilated
chamber.
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Fig. 5. Emissions of acid compounds detected in
beeswax-treated papers aged in closed
and ventilated chamber.

D closed -
@t D Ventilated
<
-]
60 |
[}
4
© 40 |-
g
& 20 |
oL 0 1 LI
0 1 3 T 9

Aging time (days)

Fig. 6. Peak area of formic acid detected in
beeswax-treated Hanjis aged in closed
and ventilated chamber.
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Fig. 7. Color differences of beeswax-treated papers
aged in closed and ventilated chamber.
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Fig. 8. The folding endurances of beeswax-treated
papers aged in closed and ventilated chamber.
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