Journal of Korea TAPPI http://dx.doi.org/10.7584/ktappi.2012.44.6.070
Vol. 44. No. 6, 2012, 70-78p

ISSN(Print) : 0253-3200

Printed in Korea

Studies on Conservation of the Beeswax-treated Annals of
Joseon Dynasty

Hye Young Jeong, Kyoung Hwa Choi, Kye Shik Lee and Byoung-Muk Ji o'
Received November 12, 2012; Received in revised form December 13, 2012; Accepted December 15, 2012

ABSTRACT

The Annals of Joseon Dynasty, which recorded governmental affairs for 472 years (AD 1392-1863) dur-
ing the Joseon dynasty is an representative paper cultural heritage in Korea. Being recognised their au-
thenticity and values they were designated as the No 151 national treasure of Korea in 1973 and registered
as '"The Memories of the World' by UNESCO in 1997.

Unusually, some volumes of the Annals were treated by beeswax for the permanent preservation.
However, the examinations on the deterioration of the beeswax-treated volumes had been exposed the
serious damage than the untreated volumes. In particular, the larger amount of beeswax were worst in
deterioration condition.

In order to solve these problems, NRICH(National Research Institute of Cultural Heritage) of Korea
launched the investigation study for the conservation of beeswax-treated volumes of the Annals. Now
then, the five study areas have been set up; 1) to understand the damaged condition of the Annals; 2) to
analyse the raw materials and production techniques; 3) to test the degradation degree using the duplica-
tion samples for understanding the aging factors and mechanism; 4) to develop the conservation techni-
ques through dewaxing and thereafter strengthening the base paper of Hanji; 5) to develop the long-term
storage technique using inert gases. On the basis of outcomes from this study, NRICH will plan to estab-
lish the systematic conservation and management plan for the beeswax-treated volumes of the Annals
in future.

Keywords : The Annals of Joseon Dynasty, beeswax-treated volume, damage condition, aging factor,

aging mechanism, conservation techniques, long-term custody
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Fig. 1. Research scheme on conservation of the beeswax-treated Annals.
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Fig. 2. Various preservation conditions of the Annals of Joseon Dynasty.
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Table 2. Generals of various dewaxing technologies

Dewaxing methods Treatment method characteristics

- Slow dewaxing rate

Impregnation Impregnation of beeswax-treated paper in organic solvent ..
pregnatt preg wax pap & v - Low stability

- High efficiency
- Fast dewaxing rate
- Low stability

Ultrasonic ~ Ultrasonic extraction after impregnating beeswax- treated
treatment paper in organic solvent

Solvent
extraction . Shaking extraction after impregnating beeswax-treated High efﬁme.ncy
Succussion aper in oreanic solvent - Fast dewaxing rate
pap & - Low stability
Soxhlet . . . -High efﬁme.ncy
. Soxhlet extraction with organic solvent - Fast dewaxing rate
extraction . o
- High stability
Heating & pressing . . . - Low efficiency
method Dewaxing by pressing with a heat plate Low stability

Heating & decompressing Dewaxing under decompression by using a press equipped

method with a heat plate - Very low efficiency
. . Dewaxing by using supercritical fluid extractor - High efficiency
Supercritical fluid - Supercritical fluid: CO, - Slow dewaxing rate

extraction - Co-solvent: Dichloromethane - High stability
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Table 3. Basic information of reinforcement materials

Division Agents
Natural polymer . .
Water (WNP) Chitosan, cationic starch, glue
soluble Svnthetic polvmer Carboxymethyl cellulose (CMC), ethyl cellulose (EC), methyl cellulose
polymer M Poly (MC), polyethylene glycol (PEG) 1500, polyvinyl alcohol (PVA) 1500,
(WSP) 2000
Water Solvent soluble Poly lactic acid (PLA) soluble in methylene chloride, polystyrene (PS)
insoluble synthetic polymer soluble in methylene chloride, cellulose acetate (CA) soluble in acetone,
polymer (SSP) nitro cellulose (NC) soluble in toluene
Grafted Acrylic monomer Ethyl acrylate (EA), methyl acrylate (MA), methyl methacrylate (MMA)
grafted polymer R .
polymer (AGP) in nitric acid solution (pH 2)

(MC), Polystyrene(PS), methyl methacrylate(MMA)
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Table 4. Fungi isolated from the Annals of the Joseon Dynasty
White rot fungi Mold fungi
Scientific name Biscogniauxia Ceriporia Aspergillus Penicillium
Irpex lacteus . .
atropunctata lacerata versicolor polonicum

Image

Table 5. Artificial aging conditions of beeswax-treated paper according to air quality

Gas Temperature

Humidity Period

Conditions

No/Ar/Air 20C

0, 100 %RH 90 days
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Fig. 5. The images of beeswax-treated paper
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samples aged biologically by S5 species fungi according
images of digital camera, right:

images of video microscope
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Fig. 6. Folding endurance (left) and viscosity (right) according to air quality and humidity during

aging at 20°C for 90 days.

AT AT BYH 7R Ao m A A4S
e B2 Aok YA PS Sstglon 0%

O] 744 Fol| A AarkArt o Qbekal aabA Qe &
Q13T (Figs. 52F 6)
3.8 E

Ao offte] Hold E3hARS Hp-5kal Q)
ot 1o gt E+71% 2 Fejaeto] EH|= o
UA| GFoH F3HA 42402 AL A E L AlGo] &
7¥sHA E Aol o] gt J&’éoﬂ A F15et Ealpalk
o 2AGRAZ HES 95t A7k AlbE A2 1l
& LEHQ] dolty, 53], I ATLAE T4
O 8 FXSHL Q= RAYXASE UYE BdU|s
AT ZRAELE SAH RAYXAAF REEY

[
of

I 0 AEE 474 A7atA R 35,
| BEVE}, AXFE, AR5 ol Hopl
o] Zrofsto] WL o] &4} o] thigt o
FANES 2 Y 01 Foled e
2 Ul 2419245 g 411

A% 9 A3k So] o B
e R7AE V)4, A7 RS 93 A AA A E]
g Soll bt EtHP%OI A = AT, ol gt
AT AT Weke] BE- Bt HYS 917 7|2
AR ANE 7‘101‘11 R 11?«1 ?ﬂ?—i ddezA &
£ A A
3 A miﬁiﬂﬂqlﬂﬂﬂ% F%
7HA - A gl distol = A=
9.2 SElofof Ff0f Uik T
nke} G So] X430,

ox Mo
ikl
o

%
2 4

¥ i o o

T



78 G - 278k ol - 2

T 8
D —
JEEE
Lo d s, 2AAE A4, i YAL p. 27 (2002).
2. ZHE A7 S 2GR AR oS o

7159, pp. 3-56 (2011).

3429 9, 2AYRAZ BREAY ZAEIA, FY
3| A4, pp. 1-12 (1999).

4.Jeong, S.Y.,Lee, H. Y., Chung, Y. J., Hong, J. K. and
Eom, D. S., Investigation of conservation state on the
waxed volumes of annals of the Joseon Dynasty,
Conservation Studies 25:119-131 (2004).

5. National Research Institute of Cultural Heritage, The
study of restoration technique of beeswax-treated vol-
ume for the Annals of the Joseon Dynasty, Research
report (2006-2011).

6. Jo, B. M., etc., The study of restoration technique of

10.

11.

12.

13.

W CE

F0o]7]& 44(6) 2012

beeswax-treated volume for the Annals of the Joseon
Dynasty, Research report (2006-2011).

. Song, K. J., Shin, B. J,, Park, C. S. and Lee, I. S.,,

Preliminary Investigations to Preserve the Annals of
the Joseon Dynasty(1), Seoul National University
Press, pp. 195-235 (2005).
25, AP, Y AL, dei ASAE &
HAS AT 712Ab AL, FEEZ-Fol559]
20069 FAStE =TS, EI-Folst
3], pp. 331-336 (2006).

R, AP, A, S A LRo) A
B LA LT EX!
0] 38}3] 20069 A SH &M E=T Y, T
F0]| 5383, pp. 337-342 (2006).
Jo, B. M, etc., The study of restoration technique of

N
ok
il

as

N Az
1%

CREES
O

wax-treated volume for the Annals of the Joseon
Dynasty, Technical research report (2010).

National Research Institute of Cultural Heritage, The
aging factors and mechanism of beeswax-treated vol-
ume for the Annals of the Joseon Dynasty, Technical
research report (2011).

Choi, K. H., Study on damage factors and mechanisms
in the Beeswax-treated Annals of the Joseon Dynasty,
Paper Technology 25:39-47 (2011).

Jo, B. M, etc., Dewaxing and reinforcing techniques
for the restoration of beeswax-treated annals, Technical
research report (2011).



