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ABSTRACT

To investigate fiber orientation of Korean traditional paper, Hanji, the fiber arrangements
on the surface and cross section of Hanji were observed by scanning electron microscope
(SEM). The surface observation showed that the fibers of traditional paper were arranged
in vertical and horizontal directions, and those of ssangbal sheet forming were arranged
more in vertical direction, The fibers of machine made Hanji and copying paper were usu—
ally arranged in vertical direction, As for the observation of cross section of traditional
paper, fibers arranged in horizontal direction tended to be increased with the increase
of thicknesses, The thick traditional paper have cracks in the middle part of structural
section of paper. They were larger in cross section in horizontal direction than in vertical
direction. The horizontal arrangement of traditional paper seemed to be about 8% to 14%
higher to the vertical arrangement, which is very lower to other papers.
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Table 1, Basic weights of papers

Bz}51c Thickness
Paper weight

gme)
Korean traditional 26.8 0.08
paper—Hanji 37.2 0.11
(Owangbal sheet forming) 59.5 0.18
Hand made Hanji
(Ssangbal sheet forming) 41.1 0.10
Machine made Hanji 39.7 0.09
Copying paper 75.0 0.10
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Fig. 2. Scanning electron micrography (x100) of paper surface,
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B: Ssangbal sheet forming Hanji,
D: Copying paper

Fig. 3. Scanning electron micrography (x500) of paper surface,
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GNTECH SEI 10.0kV 0 WD 6.3mm 1010: GNTECH SEI 10.0kV X400 Wi .Amm 1[\11:
Vertical direction Horizontal direction
Fig. 4. Scanning electron micrography of Owangbal sheet forming Hanji (26.8 g/m? section,

Vertical direction Horizontal direction
Fig. 5. Scanning electron micrography of Owangbal sheet forming Hanji (37.2 g/m?) section.

GNTECH S| N SEl 100KV X30 m_ 10um

Vertical direction Horizontal direction
Fig. 6. Scanning electron micrography of Owangbal sheet forming Hanji (59.5 g/m?) section,

GNTECH S 100KV X400 WD84mm  10zm | GNTECH SEl 10.0kV. WD 69mm _ 10um

Vertical direction Horizontal direction

Fig. 7. Scanning electron micrography of Ssangbal sheet forming Hanji section,
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Fig. 8. Scanning electron micrography of machine made Hanji section,
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Machine direction Cross direction
Fig. 9. Scanning electron micrography of copying paper section,
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Fig. 10. Structure of Owangbal sheet forming Hanji (59.5 g/m?) section.
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Table 2, Fiber array ratio of papers

Papers VD:HD MD:CD
P ) %)
26.8 g/m? 46:54
Owangbal sheet ) .
forming Hanji 37.2 g/m 48:52
59.5 g/m? 43:57
Ssangbal sheet forming Hanji 62:38
Machine made Hanji 73:27
Copying paper 79:21

VD: vertical direction, HD: horizontal direction,
MD: machine direction, CD: Cross direction,

o= A ATH: ket Lo

L AESA) BHL a7t %, W gros wesl
oL, Y] £SR3 YR Yo R
87k dhaslo] gleh. AR BAE A T
£ 402 7} MLl sl

2. ol Tl BN AFWAL FAS FAYAS
= 9 wos WA 457 s

3. % P X5e] F7HE 9%

6‘
| EAE, F U oA EY §

=

4, ASTAY F, 3 HFE A LY vE2 T H
Hjdo] oF 8—14% A& =1 AHhE
7] $EIA = T U widE ARt 62%o]u}
71 ATA ] A8 d-2 73%7F MDE s Eo] 9l
AR = 79%7F MDE s g & o] 9ot % %z‘s_}xu
A v g2 B Folofl vlsl ufg- 22 Holr},

Ab AL

‘o] 122 2015A% Fdel|sehet akelA 4
] A del] ofste] AT AL

Literature Cited

1. Yoon, S. L. and Ra, J. B., Orientation prop—
erties of Korean traditional paper—Hanji,
Journal of Korea TAPPI 45(3):52—58 (2013).

2. Yoon, S, L., Microscopic observation of kenaf
by optical and scanning electron microscope,
Journal of Korea TAPPI 41(2):47—54 (2009).

3. Chio, K, H,, Kim, A, R., Seo, J. H., and Cho,
B.—U., Analysis on morphological character—
istic of the alkali—swollen fiber using SEM,
Proceeding of Fall Conference of the Korea
TAPPI, p. 82 (2015),

4. Kojima, Y., Yoon, S, L., Kayama, T., Horino,
M., and Takata, M., A study of production of
CTMP from hardwood, Part 2, Morphological
change of bisulfite—pretreated CTMP during

J. of Korea TAPPI Vol.47 No.6 Dec. 2015 55



refining stages, Japan TAPPI 42(4):52—66
(1988).

Kojima, Y., Yoon, S. L., and Kayama, T., De—
lignification from the cell wall of wood fibers
with ozone, Mokuzai Gakkaishi 43(8):697—701
(1988).

Kim, C. H., Youn, H. J., and Lee, H. L.,
Preparation of cross—sectional specimen
for high resolution observation of coating
structure and visualization of styrene/buta—
diene latex binder, Journal of Korea TAPPI

56 EZ - Z0|7|& 47(6) 2015

44(4):16—24 (2012),

Sin, H. S. and Yoon, S, L., Properties of terra
alba wallpaper, Proceeding of Fall Conference
of the Korea TAPPI, p. 87 (2015).

Jeon, C., Understanding, A Publishing Han—
geul, pp. 273—288 (2012).

Han, Y. H., Enomae, T., and Isogai, A., The
study of Hanji and Washi fiber orientation
using image analysis, Proceeding of Fall Con—
ference of the Korea TAPPI, pp. 89—96 (2006).





