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ABSTRACT

In this study, 13 water soluble polymers(6 natural polymer, 7 synthetic polymer) were treated on Hanji.

Mechanical properties, morphology and oxidation index with thermal aging were measured on the aged
Hanji, dewaxed Hanji and polymer treated Hanji. 3 natural polymer(such as CMC, EC, MC) and 3 syn-
thetic polymers(such as PVA 1500, 2000, PEG 1500) treated Hanji had higher strength than other poly-
mer treated Hanji. The oxidation index of 3% methyl cellulose solution treated Hanji did a little increase

with thermal aging. Finally, methyl cellulose was found to be the most efficient method for strengthening

the dewaxed Hanji. The best aging safety and thermal stability were obtained at the methyl cellulose 3%

water solution.

Keywords: Hanji, Strengthening treatment, aging, water soluble polymer, cellulose derivatives,

methyl cellulose
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Fig. 1. Treatment of Hanji samples with water
soluble polymer solution.
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Table 2. The information of water soluble polymer for Hanji strengthening

Polymer Chemical structure Note
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1. Polymer treated Hanji
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Aging progress

H.: Hanji
B.T.H. :beeswax treated Hanji
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2. Polymer treated aged Hanji
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Fig. 2. Aging scheme of water soluble polymer
treated Hanji samples.
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Table 3. Mechanical properties of water soluble polymer treated Hanji

Tensile index Folding endurance Tear index

Polymer Strength St Strength St Strength St
(N'-m/g) Dev." (logioN) Dev. (mN'mz/ 2) Dev.
Hanji 71.30 2.57 3.54 0.04 0.86 0.024
Chitosan 75.46 2.76 3.34 0.07 0.88 0.021
C-starch 77.44 2.50 3.36 0.04 0.90 0.028
Natural Glue 74.91 2.08 3.29 0.02 0.94 0.035
polymer CMC 75.34 2.76 3.45 0.03 1.00 0.014
EC 80.68 2.19 3.47 0.01 1.01 0.056
MC 82.22 2.23 3.51 0.04 1.06 0.042
C-PAM 72.87 1.58 3.27 0.01 0.84 0.021
PVA 500 74.91 2.15 3.37 0.02 0.92 0.021
. PVA 1500 77.28 0.66 3.49 0.01 1.00 0.028
i};?;lgtel: PVA 2000 78.67 0.66 3.54 0.01 1.01 0.028
PEG 400 76.02 1.04 3.34 0.04 0.99 0.021
PEG 1000 78.12 0.85 3.41 0.03 1.07 0.014
PEG 1500 82.84 0.59 3.43 0.03 1.10 0.007

St Dev.: standard deviation
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Fig. 3. Tensile indexes of water soluble polymer treated thermal aged Hanji.
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Fig. 4. Folding endurances of water soluble polymer treated thermal aged Hanji.
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Fig. 5. Tear indexes of water soluble polymer treated thermal aged Hanji.
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E: 0 hr aged Hanji(CMC treatment), F: CMC 48 hr aged Hanji(CMC treatment),
G: 0 hr aged Hanji(MC treatment), H: 48 hr aged Hanji(MC treatment)
Fig. 9. FE-SEM images of CMC and MC treated aged Hanji.
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