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ABSTRACT

This study was conducted to investigate the effects of gas grafting treatment on the
durability of Korean traditional paper i.e., Hanji. Dry heating— and humid heating—accel—
erated aging tests were performed, Further, the properties of each Hanji sample, including
strength, optical property, Cobb size degree, and static contact angle, were analyzed, The
decrease in the strength and optical characteristics of the Hanji hydrophobized via gas
grafting with palmitoyl chloride during artificial aging was found to be more significant
than that of untreated paper. The decrease in durability was speculated to be caused by
the residual free fatty acids in the Hanji. In contrast, no changes in the Cobb size and
static contact angle of the hydrophobic Hanji occurred during accelerated aging. In summary,
the hydrophobicity of Hanji grafted with palmitoyl chloride remained unchanged during
30 days of dry—heating aging and 60 days of humid—heating aging, however, the durability
of paper material, including strength and optical properties, deteriorated, Therefore, the
attenuation and elimination of residual free fatty acids must be investigated to prevent
the decrease of durability.

Keywords: Hydrophobic Hanji, gaseous grafting, Hanji type, palmitoyl chloride concentration,
reaction temperature, grafting efficiency
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Table 1. Manufacturing characteristics of two different Hanji samples

Contents Samples T M1
Fiber sources Broussonetia kazinoki Sieb

Cooking chemicals Lye made from plant stem

Dispersants Dakpul (Hibiscus manihot) A-PAM
Basis weight (g/m”) 46+1.2 47+0.3
Sheet layers 2 ply

Refining method Crushing

Papermaking method Oebal—teugi

Drying method

Dochim (smoothing)

Dry by heating plate
O
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chloride® AH83t.2 palmitoyl chloride®] 314§ 2.2.3 28 24
oFE0 2 Sigma Aldrich A %A petroleum etherE A4 gl 54 JF sl mheE A A me] EHskE
AH8-3H3ATt, wAEE7] Sl d3F e et Ed 7} gk AR 7
A B4, g B4, a44 WskE S5kl WA
2.2 AlsidhH 7y AN RO A BEAL Qs 23.0+1.0°C, 50.0+
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Table 2, Characteristics of non—grafted and grafted Hanji samples

T1 M1

Non—grafting Grafting Non—grafting Grafting
Grafted fatty acids (mg/m”?) - 81.21 - 81.66
Residual free fatty acids (mg/mQ) - 280.06 - 236.11
Surface pH 6.5 5.3 6.6 5.0
Cobb size (g/m”) 70.3 10.8 60.5 10.2
Tensile index (Nm/g) 79.26 54.83 66.56 37.17
Zero—span tensile index (Nm/g) 164,11 128.47 119.72 83.28
MIT folding endurance (Folds) 3,843 144 1,508 31
ISO brightness (%) 54.02 55.62 53.14 54.52
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Fig. 1. Effect of gas grafting treatment on the changes in tensile index of two Hanji samples by humid—
heating (left) and dry—heating (right) aging.
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