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ABSTRACT

Today We have three full series of the annals of Joseon Dynasty. Taebacksan volume which is one of
them shows comparatively good maintenance but Tacbaeksan volume also decomposed in patches.

The size of cover and inner paper were increased in late Joseon Dynasty, but the weight, thickness and
basis weight bears no relation to each other. The oxidation index of paper in annals of pre-periods of King
Sunjo shows very high value. After the annals of King Sunjo, the oxidation index of paper is very similar
to today's Hanji. L.a.b values of inner paper in the Taecbaeksan volume are similar generally. The average
length of fiber using image analysis soft ware is 8.08~9.92 mm, that like immediate value of
measurement. The air fraction of fiber's range is 1.20 ~ 2.12%. It lower than today's Hanji. After consid-
ering the factors of the length of fiber, air fraction and FE-SEM, we reached that no difference between

raw material of inner paper in the Taebaeksan volume.

Keywords : Annals of Joseon Dynasty, Taebaeksan volume, non-constructive analysis, oxidation
index, SEM
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Table 1. The list of the Taebaeksan volume for research.

The production period

No. of annals

Annals (King / Year) (Number of annals / Total annals) A remarks column
King Sejong ) . No.15/67
King Sunjo / 1603-1606 .
Yeonsangun No.13 /17 printing
King Sunjo Gwanghaegun /1609-1616 No.14/116
Gwanghaegun King Iln6jg2/-12§43‘-(12612)}71a(51e§) hase) No.37 / 64 manuscript
King Injo King Hyojong / 1650-1653 No.46 /50
King Hyojong King Hyunjong / 1660-1661 No.12/22
King Hyunjong King Sukjong / 1675-1677 No.11/23
King Sukjong King Kyungjong / 1720-1728 No.55/73
King Kyungjong King Youngjo / 1726-1732 No.7/7 .
King Youngjo King Jungjo / 1778-1781 No.59 /83 printing
King Jungjo King Soonjo / 1800-1805 No.26 /56
King Soonjo King Heonjong / 1835-1838 No.3/36
King Heonjong King Cheoljong/ 1849-1851 No.4/9
King Cheoljong King gojong / 1864-1865 No.4/9
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2. 2. 2 oxidation index

Folo] oz} 4 BHlsly] 9ste] ATR-IR
spectrometer (Alpha-P model. Brucker Co., Germany)
2 A% 54 9 A B571S B4, o] 8 B
=4spsict.

=2 oxidation index&

(d)

Fig. 1. fiber samples of the annals.

(a : Sejong annals-inner paper, b : Yeonsangun annals-cover,

d : Gwanghaegun annals-inner paper,

f : King Heonjong annals-paper attached on cover)
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A8l el B 8 A7 BFE 2 9

slof H|t] @ & 1|4 (SDC-411, Samsung, Korea) & =

93 % image analysis software (SDC-411,
i-solution, Korea)S o|-&3}o] AASith
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2. 2. 5 FE-SEM

S5 4% Mg L URD BLS 5 FE-
SEM(Field Emission Scanning Electron Microscope,
S-4300, Hitachi, Japan) ©. 2 &3} %t}

3. Zn Y n

3.1 Mgt 54
4% EA9h A9 27], A, T, BFE Table
2-30] Helahelrt.

A} YA B 24572 24E o) 27]7} 7

¢ : Yeonsangun annals-inner paper,

e : King Injo annals-inner paper,



Table 2. Weight, thickness and basis weight of the covers on the Taebaeksan volume

A P A vmaE B4 AT

Basis weight

Annals Size(mm, widthxheight) Weight(g) Thickness(mm) (@ /mz)
King Sejong 310 x 430 40 0.93 300
Yeonsangun 310 x 430 20 0.81 149
King Sunjo 315 x 430 30 1.05 221

Gwang Hae-gun 267 x 349 30 0.80 321
King Injo 338 x 551 90 0.81 483
King Hyojong 320 x 513 110 1.03 667
King Hyunjong 320 x 513 110 0.99 670
King Sukjong 304 x 490 30 0.76 201
King Kyungjong 293 x 490 40 0.74 278
King Youngjo 307 x 495 40 0.80 261
King Jungjo 322 x 513 55 0.95 332
King Soonjo 319 x 511 40 0.89 186
King Heonjong 318 x 507 65 1.36 404
King Cheoljong 318 x 508 30 0.83 186

Table 3. Size, thickness, weight and basis weight of inner paper in the Taebaeksan volume

Annals Size(mm, widthxheight) Weight(g)  thickness(mm, two fold) Basis weight(g/mz)
King Sejong 308 x 427 1800 0.15 55
Yeonsangun 308 x 428 950 0.11 56
King Sunjo 313 x 428 1330 0.25 82
Gwanghaegun 263 x 345 1030 0.24 49
King Injo 335 x 550 1860 0.28 82
King Hyojong 318 x 510 1600 0.34 113
King Hyunjong 318 x 510 1660 0.33 103
King Sukjong 302 x 488 1300 0.36 102
King Kyungjong 290 x 488 1840 0.29 93
King Youngjo 305 x 492 1650 0.34 125
King Jungjo 320 x 510 2240 0.47 147
King Soonjo 315 x 510 1980 0.26 67
King Heonjong 313 x 505 2120 0.77 300
King Cheoljong 315 x 505 1590 0.35 127
A= dwel e, A, 7, BEE BHAE 7 3, 2 Oxidation index
%f;} - %q"f ?_%?Z:tg‘i-t}% 7’4\]9‘%5;}}%1% fl A2 9] oxidation index & ¢Fo}lH 7] 9)8)], Az}o] 2]
A A R 2|27 A3t o] QA= e & A== carbonyl group(l723cm’1) intensity 2}
ook A ) B A WL AR
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of wheh 5H4F 47 LekLEA) = gbofeh

ol frEe 1R I HekTh(Fig. 2~3). B FAY
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Fig. 2. Oxidation index of the covers on the
Taebaeksan volume.
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Carbonyl group(1 731cm)
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Fig. 3. Oxidation index of the inner paper in the
Taebaeksan volume.
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Table 4. L.a.b. value, brightness of the covers on the Taebaeksan volume
Annals Color L value aaavalue b value i Brightness
King Sejong 5.45 1.95 -16.65 3.88
Yeonsangun navy 13.85 0.33 -16.11 12.32
King Sunjo 0.74 12.93 -25.88 -3.58
Gwanghaegun colorless 66.43 2.16 22.10 59.73
King Injo 56.12 7.89 44.53 36.97
King Hyojong 61.69 5.54 37.87 45.42
King Hyunjong 57.11 7.80 53.13 31.17
King Sukjong 59.53 6.83 61.03 26.40
King Kyungjong 64.09 6.30 56.75 32.54
King Youngjo yellow 55.61 6.59 56.35 27.92
King Jungjo 60.00 9.31 70.74 18.18
King Soonjo 62.75 6.28 75.86 15.09
King Heonjong 59.58 6.96 66.13 22.12
King Cheoljong 66.59 6.90 69.31 22.71
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Table 5. L.a.b. value and brightness of the inner papers on the Taebaeksan volume

Annals L value a value b value Brightness

King Sejong 85.56 0.35 18.16 76.74

Yeonsangun 86.47 0.68 20.05 75.63

King Sunjo 84.78 1.17 19.84 74.96

Gwanghaegun 83.41 1.49 18.18 75.24

King Injo 84.81 1.68 18.14 76.29

King Hyojong 78.17 1.78 20.74 69.56

King Hyunjong 84.17 1.19 17.64 76.28

King Sukjong 92.74 -4.48 15.51 80.79

King Kyungjong 83.89 0.85 19.79 74.42

King Youngjo 84.96 0.26 17.54 76.44

King Jungjo 86.63 0.43 16.08 79.05

King Soonjo 85.23 -0.18 16.86 76.88

King Heonjong 84.76 0.52 15.64 77.95

King Cheoljong 94.43 -5.92 14.73 83.16
FUALL FAL YT R US| vyt /% 517, 9 GRAo] BY|w g HA o M o

kAL, ARAEN 250 O AR o FHt g BkA| gt

FHA = GAE 5] o] 22 A= E ARgstu et S, WA= AR o & uSsh ghe Uebdith, &
£ A2 AL gt o] ok Aol U, FART AFASo| ThE Ao v]she] mute w
FA oo EHol e FEoI B2 A AFat ojn, AFAEL thE A vg| o] = ol W
of wet dlojuf &5k 52 o Fegof whet Aoj vl A= FARFE 1A o KIS W] uZof Fat
A7) = 5k, 2l AlZbeet Bakshe oM e A[oA] Blojue W o A5 A2 Fol o Aotz 9l

Table 6. The length and air fraction of fiber in inner paper of the Taebaeksan volume

Average fiber length Average fiber length . .
o . Average air fraction of
Annals -indirect measurement- -direct measurement- fiber (%)
(mm) (mm)

King Sejong 9.51 10.40 1.95
Yeonsangun 9.88 8.51 2.12
King Sunjo 9.22 - 1.47
Gwanghaegun 8.50 9.49 1.45
King Injo 8.52 8.60 1.99
King Hyojong 8.89 - 1.81
King Hyunjong 9.02 - 1.76
King Sukjong 9.80 - 1.20
King Kyungjong 8.08 - 1.72
King Youngjo 9.92 - 1.70
King Jungjo 9.11 - 1.38
King Soonjo 8.84 - 1.52
King Heonjong 9.11 - 1.27

King Cheoljong 8.09 - 1.64
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Fig. 4. Morphological image of collected fibers.

(A : Sejong annalsinner paper, B : Yeonsangun annals-cover,
King Injo annals-inner paper, F :

Gwanghaegun annals-inner paper, E :
attached on cover)
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Fig. 5. FE-SEM image of collected fibers,

(A
annals-covers, C : fibers in the annals Yeonsang
Injo annals-inner fibers)
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