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The annals of Joseon Dynasty is the most valuable resource containing the record of Korean history and has been known
as one of the UNESCO’s Memory of the World Register. There was a period that the annals of Joseon Dynasty was used
with beeswax to control pests. It is considered as the prior reason of damage on the annals of Joseon Dynasty. Therefore,
in this study we analysed the spectrum of traditional paper inside and outside of Korea, beeswax and accelerated artificial
aging paper to restore the waxed volume in the annals of Joseon Dynasty by using FT-IR. As a result of FT-IR analysis,
spectrum did not showed its big difference in all paper used in this study. However, there was a different spectrum in paper
which was made with not Broussonetia kazinoki, but Echinochloa crus-galli var. frumentacea and Dioscorea batatas. Among
traditional papers in various countries, spectrum of Korean paper showed the most similarity from the annals of Joseon
Dynasty. In comparison between accelerated artificial aging paper and waxed volume, we could identify the change of spec-
trum affected by the damage.
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Table 1. List of Paper Using FT-IR Analysis

No. Sample name Location and Description Sampling site
1 RED WAX Waxed red paper (Top) Center
2 RED WAX-2 Waxed red paper (Back) Center
3 WHITE WAX-1 Waxed white paper (Top) Center
4 WHITE WAX-2 Waxed white paper (Back) Center
5 BLUE WAX-1 Waxed blue paper (Top) Center
6 BLUE WAX-2 Waxed blue paper (Back) Center
7 JUKJI Bamboo paper Center
8 MAIJI Dioscorea batatas paper Center
9 COREA Corea paper Center
10 COREA-2 China Corea paper 2 Center
11 ONJUPLIT Echinochloa crus-galli var. frumentacea paper Center
12 MUNRUN Munrun paper Center
13 MUNRYOJUNG Munryojung Dansun paper Center
14 CHINA-A Jungpi Dansun paper Center
15 CHINA-B Munryo Dansun paper Center
16 CHINA-C Tkjungpi Dansun paper (Hongsung) Center
17 CHINA-D Hyupsun paper Center
18 CHINA-E Suman paper Center
19 CHINA-F Tkjungpi Sachuk Dansun paper (Youngboje) Center
20 CHINA-G Chalhwa Center
21 JAPAN-A Kurodani k010 Center
22 JAPAN-B shibukami Center
23 JAPAN-C Gampi paper Center
24 JAPAN-D Gampi paper (handmade) Center
25 JAPAN-E Uda paper Center
26 JAPAN-F Japan Tengujo (handmade) Center
27 JAPAN-G Korea mulberry (use sodium hydroxide) Center
28 JAPAN-H FEEAK (Hasegawa) Center
29 JAPAN-I FEHGHE (Hasegawa) Center
30 JAPAN-J Tengujo Center
31 BUKHAN North Korea North Korea paper Center
32 K-1-A Jungji Center
33 K-1-B Andong (South Korea) Sunji Center
34 K-1-C Chakjir Center
35 K-2-A Okchunji Center
36 K-2-B Portrait paper Center
37 K-2-C Kyoji Center
38 K-2-D Ryu Hang-Young artisan of paper ~ Window paper Center
39 K-2-E (South Korea) Center
40 K-2-F Traditional paper (Hanji) applying machine(beater, Center
41 K-2-G dryer) and chemical additives (NaOH, PAM etc.) Center
42 K-2-H Center
43 OKDANGII Machin made Korean paper Center
44 SILLOK-A Volume 48 Silk cover
45 SILLOK-B Volume 68 Book title
The Annals of the Sejong
46 SILLOK-C-1 Brown colored part
Volume 71 p.13, paper
47 SILLOK-C-2 White part
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No. Sample name Location and Description Sampling site
48 SILLOK-D Volume 114 p.2 thread
49 SILLOK-E-1 Volume 124 p.9, printed part
50 SILLOK-E-2 waxed paper Non-printed part
51 SILLOK-F The Annals of the Sejong Volume 132 p.23 purple colored part
52 SILLOK-G-1 White part
Volume 146 (fiber)
53 SILLOK-G-2 Dark part
54 SILLOK-H Volume 163 cover
55 SILLOK-I Volume 100~ 107, paper side part
The Annals of the Sungjong
56 SILLOK-J Volume 102 p.8, paper
57 SILLOK-K . Volume 4~7 p.53, paper
The Annals of the Sunjo
58 SILLOK-L Volume 6 Book title (Back)
59 SILLOK-M ) Volume 61~70, paper
The Annals of the Jungjong
60 SILLOK-N Volume 81 p.63~64, paper
61 YELLOW WAX Yellow wax (Hwang nab) Center
62 WHITE WAX White wax (Chun nab) Center
63 TEMP-1 ) ) . ) printed part
Artificial aging paper (60 C) using Korean paper made by machine (OKDANGIJI) .
64 TEMP-2 Non-printed part
65 UV-1 o printed part
66 S, Artificial aging paper (UV aging) Whitening part Non-printed part
using Korean paper made by machine ed
67 UV-3 printed part
(OKDANGJI) waxed part, exclusive of whitening part .
68 Uv-4 Non-printed part
69 SO»-1 o . . . printed part
Artificial aging paper (SO, gas) using Korean paper made by machine (OKDANGII) .
70 SO,-2 Non-printed part
71 1535 ) Volume 122 Center
The Annals of the Sejong
72 1536 Volume 97, 9 Center
73 1537 The Annals of the Sungjong Volume 32 Center
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Figure 1. FT-IR spectra of Chinese paper.
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Figure 2. FT-IR spectra of Japanese paper.
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Figure 3. FT-IR spectra of Korean paper.
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Figure 4. Comparative analysis of paper (paper of China, Japan,
North Korea, South Korea and fiber of Chosun Dynasty) using
FT-IR (spectroscopy).
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scopy).
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Figure 8. Comparative analysis of wax treated paper of china with
two kind of wax that are made in Korea using FT-IR (spectro-

scopy).
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Figure 9. Comparative analysis of wax treated paper of Chosun
Dynasty, Korean paper, two kind of wax that are made in Korea
using FT-IR (spectroscopy).
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