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Optical & Mechanical Characteristics of Lining Papers
by the Artificial Heat Ageing Treatment

M- F[FSHEE - XS FE - QHMFE . RASHE
Seon-Hwa Jeong*' - Kyoung—Hwa Choi** - Ji-Hee Park ** - Young—Seok Kang**
Kyoung—Dong Yoon **

This study was carried out to investigate the effect of artificial accelerated ageing
treatment on the permanence of lining papers produced from Korea and Japan. As
time gone by, organic cultural properties are affected by chemical and physical
deterioration because of various factors including the conditions of preservation
environment and their material properties. In the public historical storage or
owned as private collections, are vulnerable to sever amages caused by poor
preservation environment as well as by other natural factors. In this study, the
deterioration behaviors of lining paper in optical & mechanical properties were
discussed. Overall, lining papers produced from Korea showed lower reduction in
mechanical strength properties compared to the lining papers produced from
Japan.

Keywords : Artificial accelerated ageing treatment, Lining paper, Deterioration, Optical
& Mechanical property, Permanence
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Table 1. Lining paper samples produced from Korea.
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Lining Pulping Papermaking Lining Pulping Papermaking
Paper Chemical Direction Paper Chemical Direction
A1 Natural ash MD C-1 Natural ash MD
A—2 | (Hot pepper stem) cD c-2 (Cotton stem) cD
A
A3 Sodium MD Cc-3 Sodium MD
A—4 Carbonate CD C—4 Carbonate CcD
B-1 Natural ash MD D-1 Natural ash MD
B-2 | (Hot pepper stem) CcD D—2 |(Buck wheat stem) CcD
B
B-3 Sodium MD D-3 Sodium MD
B-4 Carbonate CD D-4 Carbonate CcD

% MD : Machine Direction, CD : Cross Direction
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Table 2. Lining paper samples produced from Japan.

Lining Pulping Papermaking Lining Pulping Papermaking
Paper Chemical Direction Paper Chemical Direction
E-1 Natural ash MD F-1 Sodium MD
E-2 (CaCOs, F) cD F-o Carbonate cD

E
E-3 Natural ash MD G-1 Sodium MD
E—4 (CaCO0s, th) o) G-2 Carbonate cD

% MD : Machine Direction, CD : Cross Direction
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Table 3. Physical & mechanical properties of lining papers produced from Korea and Japan.

Lining ! Basis IThickness,I Apparent ! Brightness, ! Opacity, ! Folding ! Tensile
papers weight, g/m’ mm density, g/cm® % % endurance, times index, Nm/g
A-1 686 76.92
—_— 29.0 0.09 0.32 50.82 61.61
A-2 740 93.03
A-3 639 75.99
—_— 29.9 0.09 0.33 53.58 66.84
A-4 765 121.16
B-1 449 51.94
R —— 33.1 0.12 0.28 47.75 79.12
B-2 326 39.81
B-3 787 7754
— 32.0 0.1 0.29 47.24 77.80
B-4 218 59.30
C-1 83 89.27
—_— 31.5 0.1 0.29 4497 80.29
Cc-2 496 84.26
C-3 494 98.06
— 28.4 0.09 0.32 40.48 71.89
C-4 389 67.72
D-1 485 97.78
— 38.0 0.12 0.32 44,54 78.85
D-2 585 100.76
D-3 296 100.53
— 337 0.1 0.31 4472 80.61
D-4 466 130.95
E-1 594 63.67
— 425 0.12 0.35 64.91 81.98
E-2 32 28.49
E-3 583 75.25
— 31.5 0.10 0.32 62.92 62.18
E-4 15 28.19
F—1 334 71.96
— 235 0.08 0.29 5492 62.36
F-2 468 97.19
G-1 414 140.85
— 23.4 0.08 0.29 60.00 62.36
G-2 584 95.34
2. AZHz2ol of3t HalEH D W

90 ¢k ALA el 23f 5Lkt vl

Table 4= 90Y 59| ALGA o wp= & A9 zFH WAE o] M-S Figure 19 Y
AE A Fold =93 E4& verd 2 Efyict, SME= d ZFo] A4 d3HATEe
vpo|rt, 78 o] whe} A| st AT,

Z7] WA of Tk HIlEo] Slo] 90Y 7

(1) BiIEXI] HEX2|7t &std dZ=ofl o] I 5 7Ry w2 WAEE fAskE A=

A= g A B-10]glen A-1, A-3, B-3%& 27|
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Table 4. Physical & mechanical properties of lining papers by dry-heat aging(105 C) treatment for 90days.

Lining Brightness, R.R. of 'Opacity, R.R. of  Folding R R of Folding Tensile ' R.R. of

papers % Brightness % Opacity endurance, times endurance index, Nm/g Tensile index

A-1 40 9417 80.70 -4.92
——  46.85 7.81 64.59 -4.04

A-2 96 87.03 59.65 35.88

A-3 282 55.86 59.35 21.91
—  48.07 10.28 69.44 | -3.89

A-4 321 58.06 73.19 39.59

B—1 218 51.44 40.21 22.58
—— 5445 -14.03 74.16 6.27

B-2 342 4.9 40.21 -1.01

B-3 44 94.41 37.56 51.56
—— 4382 7.24 78.06 -0.33

B—4 8 96.33 58.69 1.03

C—1 37 55.29 52.37 41.34
——  39.65 11.83 77.88 3.00

Cc-2 15 96.97 72.51 13.95

C-3 14 97.17 58.33 40.51
—FF 37.07 8.42 71.09 1.1

C-4 86 77.87 5417 20.01

D-1 159 67.20 44.44 54.55
—F 38.87 12.73 80.53 -2.13

D-2 293 49.91 63.49 36.99

D-3 101 65.87 96.24 4.26
— 4077 8.83 76.86 4.65

D-4 276 40.77 119.72 8.58

E-1 51 91.41 59.61 6.38
—— 50.36 22.42 80.50 1.81

E-2 3 90.48 21.96 22.93

E-3 186 68.11 59.26 20.19
———— 48.96 2219 69.43 | -11.66

E-4 5 65.82 23.28 17.42

F—1 70 79.04 62.41 13.27
——— 46.51 15.31 61.51 1.36

F-2 25 94.65 56.74 41,62

G-1 11 73.16 11111 2112
— 1 4595 23.42 64.71 -3.77

G-2 64 89.03 74.07 22.31

% R. R. : Reduction Rate
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Figure 1. Effect of dry-heat aging treatment(105°C, 90days) of lining papers on brightness.
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Figure 2. Effect of dry-heat aging treatment(105°C, 90days) of lining papers on opacity.
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Figure 3. Effect of dry-heat aging(105°C, 90days) on folding endurance.
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Figure 4. Effect of dry-heat aging(105°C, 90days) on tensile index.
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