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ABSTRACT

This study was carried out to analyze deterioration characteristics of color-pigments painted Hanji to pre-
serve and restore the cultural properties. On the traditional painting technique, glue was used with pig-
ments in various ways for painting, but it eventually caused the deterioration of paintings. Thus, five col-
ors were selected and analyzed for this study for investigating their characteristics of deteriration. Three
kinds of glues (Wugyo, Nokgyo, and Togyo) and two kinds of pigments (Chinese and Gilsang) were
painted on the Hanji for the accelerated aging test. And then color fastness of pigments and tensile
strength of painted Hanji were measured for the estimation of deterioration degree. The results of
SEM-EDS showed that Chinese pigments including blue, yellow, green, and red were composed of in-
organic substances but the brown was organic substance. Gilsang pigments were composed mainly of
Siand Ti ions. Color fastness of the Gilsang pigment blue, yellow, green, and brown were better than
those of Chinese. Chinese pigment brown with organic substance showed the worst color fastness.
Generally, Chinese pigments painted Hanji showed higher tensile strength than Gilsang in the accel-
erated aging test. Hanji treated with Chinese pigment and Nokgyo (antler glue) blends and Gilsang pig-
ment and Togyo (rabbit pelt glue) blends showed higher tensile strength than the others. And Andong
Hanji showed the highest tensile strength.
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Table 1. Characteristics of sample Hanji
Samples Andong Hanji SP Hwaseonji Sunji
Fiber Paper mulberry* SP(25%)+Hw-BKP(60%)+Mitsumata(15%) Paper mulberry
Cooking liquor Plant lye NaOH NaOH
Dispersant Plant mucilage™™ PAM™ PAM
Bleaching Unbleaching Bleaching NaClO
Forming method Oebal-choji Ssangbal-choji Ssangbal-choji
Sheet layer Single Single Single
Basis weight (9/m’) 38.0 26.5 27.0
Apparent density (g/ci) 0.32 0.24 0.36
pH 6.7 6.8 6.7

Paper mulberry : Broussonetia kazinoki bark fiber
"~ PAM : Polyacrylamide

Eres

Plant mucilage: Hibiscus manihot root
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Table 2. Raw materials of animal glue

Animal glue Raw materials
Wugyo Cattle hide and bone
Togyo Rabbit pelt
Nokgyo Antler
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Table 3. Color pigments coated Hanji samples
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Pigment Animal glue Hanji Abbreviation
Wugyo Andong Hanji CWAD
Wugyo SP Hwaseonji CWSP
Wugyo Sunji CWSJ
Togyo Andong Hanji CTAD

Chinese Togyo SP Hwaseonji CTSP
Togyo Sunji CTSJ
Nokgyo Andong Hanyji CNAD
Nokgyo SP Hwaseonji CNSP
Nokgyo Sunji CNSJ
Wugyo Andong Hanji GWAD
Wugyo SP Hwaseonji GWSP
Wugyo Sunji GWSJ
Togyo Andong Hanji GTAD

Gilsang Togyo SP Hwaseonji GTSP
Togyo Sunji GTSJ)
Nokgyo Andong Hanji GNAD
Nokgyo SP Hwaseonji GNSP
Nokgyo Sunji GNSJ
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Table 4. Accelerated aging characteristics of base Hanji and animal glue coated Hanji

*

*

*

Hanji Aging time(h) L a b Munsell HV/C AE  Breaking length(km)
0 78.83  -0.52 2.43 9.1Y 7.7/0.3 - -
BADY 24 64.13  -0.45 1.06 3.5GY 6.2/0.1 14.76 7.47
48 7765  -041 0.71 6.1GY 7.6/0.1 2.09 7.25
72 74.08  -0.43 0.75 6.0GY 7.3/0.1 5.04 7.04
0 7498  -0.44 1.88 9.6Y 7.4/0.2 - -
BSP 24 62.63  -0.43 4.30 6.9Y 6.1/0.6 12.58 3.61
48 7164  -0.33 5.59 5.8Y 7.0/0.7 5.00 3.57
72 69.85 -0.3 6.32 5.6Y 6.8/0.8 6.79 311
0 76.47  -0.25 -0.32 1.1Y 7.5/0.1 - -
BSJ 24 69.68  -0.58 3.05 8.9Y 6.8/0.4 7.59 2.49
48 63.89  -0.59 3.85 8.2Y 6.2/0.5 13.26 3.47
72 65.04  -0.59 2.51 10.0Y 6.3/0.3 11.78 3.01
0 7591  -0.48 2.29 8.9Y 7.4/0.3 - -
CAD? 24 7188  -0.51 1.50 2.1GY 7.0/0.2 411 6.46
48 66.49  -0.54 1.61 1.9GY 6.5/0.2 9.44 6.04
72 66.69  -0.58 1.28 4.3GY 6.5/0.2 9.28 5.08
0 66.23  -0.67 2.94 9.5Y 6.5/0.4 - -
CSP 24 63.07  -0.56 5.87 6.8Y 6.2/0.8 431 6.66
48 59.51  -0.45 6.33 6.5Y 5.8/0.8 7.53 6.21
72 55.88  -0.42 6.39 6.5Y 5.4/0.9 10.91 5.62
0 69.44  -0.29 0.15 7.5G 6.8/0.0 - -
csJ 24 57.62 -0.57 3.10 9.0Y 5.6/0.4 12.19 11.68
48 67.63 -0.54 2.65 9.3Y 6.6/0.3 3.10 12.48
72 63.66  -0.65 4.18 8.2Y 6.2/0.5 7.06 12.66

U Base Hanji, ? Animal glue coated Hanji,
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Fig. 2. Color fastness of yellow color pigments by accelerated aging.
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Fig. 10. Breaking length variations of the red color pigments coated Hanji by accelerated aging.
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