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ABSTRACT

The annals of Joseon Dynasty is the most valuable resource containing the record of Korean history and
has been known as one of the UNESCQO's Memory of the World Register. In some period, wax-treated
paper was used in the annals of Joseon Dynasty to prevent the damage from pests. But, wax-treated vol-
umes were discolored to brown, white or black, and partially cracked by the stiffened wax. It means that
wax-treated volumes were damaged by the hardening and oxidizing of wax. The wax is considered as
the first reason in damages on the wax-treated volume. Therefore, in this study we analysed the oxidation
index of Korea traditional paper(Hanji) which is used as the restoration paper of the waxed volume in
the annals of Joseon Dynasty by using FT-IR.

As the analysis of FT-IR, the traditional two-layed stamping paper (Hanji sample F), which was treated
by starch in its surface, was shown the most stable state after the accelerated ageing test.

Keywords : The annals of Joseon Dynasty, beeswax, accelerated artificial ageing treatment, FT-IR,

oxidation index, Korea traditional paper(Hanji)
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Table 1. Basic properties of papers using as samples of the artificial accelerated ageing treatment
Sample name
A B C D E F G H I J
Item
Hanji producing Gyeong- Gyeong- Gyeong Gyeong- Gyeong- Gyeong- Chung- Gang- Gyeong-

Jeollado

district sangdo sangdo -gido gido sangdo sangdo cheongdo wondo gido
Paper mulberry Uiseong, Gyeong . Ga Jeonju, .
growing district Yecheon ju Sangju pyeong Ye cheon Itself Itself Thailand Wonju Ye cheon
Pap;;:ﬁgl((img Ssangbal Owebal Owebal Owebal Ssangbal Owebal Owebal Owebal Owebal Owebal
Buckwheat NaOH, NIZ}I(())}[_L Buck-
Lye NaOH Buckwheat stem ash Soybean NaOH wheat
ash papper
ash stem ash
ash
Dispersing agent Abelmosk PAM Abelmosk (Hibiscus manihot L.)
Dryer type Steam-heat
Dochim x x x O @) O O x X O
Starch treatment x x x O O O @) x x x
layer one two one two two two two two two two




Table 2. List of paper using FT-IR analysis

s U SUEARA 2549 oxidation index &4 57

No. Sample name Treatment Days

Description

1

2 i -30
Hanji -dry

3 sample -60

4 name -30

5 -Uv

Non-ageing Treated

Dry-heat ageing treated for 30days

Dry-heat ageing treated for 60days

UV-irradiation treated at 340 nm, 80°C -65% relative humidity for 30days
-60  UV-irradiation treated at 340 nm, 80 -65% relative humidity for 60days

A A Gt A 2k 259 of 4351, Nakano 2] 1=
2|51 80°C, 80%0) A4 2] 221 7+2- 15, 21 A7HE 160
Aol sjrich.” E3h 249] A 340 nm= 2} 9] A1 A}
;320 nm ~ 400 nm (UVA)o]| 3|25 = Aubato 2 A
gape Aot 2 =ol A AuE AREE-A] 7} obd g4
S AMESE 7] Wl AR-8-2] 9] 7] =Rt T 2.3 7]
He AAsheich

(7h) Aol 2AA Elof T QlFE I E3HAE

2] A A= AtlasAke] UV 20002 0]2-510 340
nm| TS ZASY o0, ZAFEF0.77 g/m’, &% 8
0C, A= 65%2] 27 A AAIeFATE A=) A
71 UV 2000 G337 A 8 7| U of] 5215 panel size
of gHA A|2E 21 x 8 cmZ 4|3}k

(W AL Aol w2 QlgE7dsH

A A g]=KS MISO 5630-1 772 o]) 4k] JSRA}LS]
JSIO-XXXT 7]7]1& AF&-5te] 105°C o) A D3k 25}
Atk A2 15%15 cmo] 37| 2 221|514t

o
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Fig. 1of] Yepbd A2 ¥2] 1052 FT-IR spectrum-=
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Fig. 1. FT-IR spectra of Hanjis.
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Fig. 2. Carboxyl group analysis of Hanjis.
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Fig. 3. Oxidation index of Hanjis.
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Fig. 4. Comparison of FT-IR
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Fig. 5. Comparison of oxidation index with dry-
heat ageing treatment duration.
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Fig. 6. Comparison of FT-IR spectrum with UV-
imadiation ageing treatment duration.
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Fig. 7. Comparison of oxidation index with UV-
irmadiation ageing treatment duration.
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Fig. 8. Comparison of FT-IR spectrum with ageing
treatment condition.
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Fig. 9. Comparison of oxidation index with
ageing treatment condition.
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Table 3. Carboxyl group absorbance units as the condition of accelerated ageing treatment

No. Sample name Absorbance units (1730cm’™)
1 1-UV-60 0.092120
2 H-UV-60 0.036494
3 B-UV-60 0.035044
4 D-UV-60 0.021196
5 G-UV-60 0.019835
6 E-UV-60 0.018016
7 F-UV-60 0.013336
8 A-DRY-60 0.003967
9 D-DRY-60 0.001611
10 E-DRY-60 0.001450
11 J-DRY-60 0.001391
12 G-DRY-60 0.001374
13 B-DRY-60 0.001037
14 C-DRY-60 0.000707
15 I-DRY-60 -0.000260
16 H-DRY-60 -0.000430
17 F-DRY-60 -0.002060
% 949 oxidation index= F7} 71 37 Lbehh ot ofop @ L0 = WETEILE G A4 A0 R Baept 4
AA Gk of Wl o] ATk ABA ] Al ko] AA A B oxidation index o] A TFA] 14, 2 4]
oxidation index 9] F7}5 gHele 4= QI AHJ 2 H O AFTA o thgt A7} F71H o2 K g)E ofof
*P A2 Al sample 5 A7) A= 40l E7H53 Ao gobdnh
o1 71 £]9] sample 08510 4311w 2l
Ul- oxidation index @] Z7}= o184 9l 9Tt Q12 = o|l2m35
Aget 2742 1 QYL S vl LYol HE 2 ik
2l 2AF A7 2 ASEE fHieshe AR YERL 1. So-Young Jeong, Hye-Yun Lee, Yong-Jac Chung,
o, Blof &Jgt A3}7} Folof m A= FFFol & A= Jung-Ki Hong, Doo-Sung Eom, Investigation of con-
hRIsGIT. ofof] whel Hof| o5t 43k} Gof o3t A servation state on the waxed volumes of annals of the
stET 2 AR HlElE AS FolE 4= 9o, Joseon Dynasty, conservation studies, 25, 119
7t sample7+e] Foli= LFERLIA] 9¥oteh. 1 sample (2004)
% sample F7} 714 oxidation index @] 717} 212 A 2 i<, 2 s A A EH AL (2(_)02)'
. i i 3. Aﬂﬂm%ﬂ, ZAFEAR HES 9T 24}
o= Fels|glon AFo|PAREA S| W 4k - e
S 271S Motk B ASAZA NaOHS AFBRE e, A WS,
o= - N U 429 5 2GRS U] BEAE 24
sample B, H, 3= 3> AHoh8-5 HGIaL A, Cop 2 wzastel ARsy, FAsATL, o
2} 0 2 o] 2|7 sampled] A 7H =2 ALSRE 2717 (2004).
ehgtet. 5. 2N 9], 2G2S AR B97)% AT,
AA o2 A&A), TAA T Sof glo] AEZH s A4 AEAA7 & BEskd T 22 e
HFE] O 212 3] 52| 7} AFSR 0] e EA S e O RHaA, SHEZ3 A4, B (2007).
W, BEGA A% A ABRA 2A ol 4 gy O 0TI WLAGYAR AR, o
3, A& (2006).
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