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Manufacture of Hanji Using Tencel Fiber
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ABSTRACT

A newly developed functional fiber for textile, Tencel, which is known to have some advantages over
wood fiber such as fibrillation, absorbency and so on, was examined to see the possibility of a raw
material for hanji.

Hanji was manufactured by the conventional handmade method using Tencel of three different
fiber lengths with three different levels of mixing ratio of Tencel and paper mullberry fiber, and their
physical and calligraphic properties were evaluated and compared with one another.

It was needed to develop more efficient beating methods than conventional one such as valley
beating for Tencel to be used effectively as a raw material for hanji. It was found out by image
analysis that the calligraphic properties of hanji could be improved by mixing of 10 to 20% of Tencel
of relatively short-length fiber with paper mulberry.
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Fig. 1. Concept of circular ratio (CR) and circu-
lar filling (Cfill).

o|#&(Circular Filllinq Cfil}) :uf',—xﬂ ST

W oEAe]l WA 1 B4 oY WHOR Uk gt
(Fig. 1)
2.3.2 HE &4

AR Sesns utshy] Y AFEL 15
mm X 200 mm& AEZ o2 Ackslo] Ack-a 71

SHaL AlHEe] 28 ‘1%011 5 mm P& T, 108 %

o mEe] &4 Felot ol & wlisteint
a1 —
3. 2ut & nF
3.1 BIMO| D3 W EX| 54
HAS A SR FUS 270 2 wHR
Relg AAEkIAL oLt 46 Aol gl fol vl

47] wfZof el Apot viE oA A ez} 2
= Z] okgteh o] BAE A s fv]l/ﬂﬂ
Valley HIE| & ARg3le], 18] w5 0.9% A w714

wio] 2okt AAlalalon], 440l 1o1E £47)
A ot W oA AT SR S

A asrlkg skl w3t |l HaE
AA e)E 2L BHog AM(po v

2 7)s)

B 4 0 Moeug 93
=] All 0] & 13

=]
At

acryamide)¥t PEO(polyethylene oxide)$
of wush asts pAshct
A3 &= 17 Ao Folst Ax 118 A| 7o) oF 8X.

s AR dia] el 43| xstEe oF &

Eincy

g ahele] Az 317

50

EN
(=)

(]
[=]

N
(=]

Freeness’(SR)

—
o

69

60 65
Beating time (min)

Fig. 2. Beating property of the Tencel fibers with
different fiber length.
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Tencel Paper mulberry

Fig. 3. SEM photograph of hanji made from
paper mulberry and Tencel.

Fig. 5. Absorption rate of Chinese ink.
® 1:T5-10%, 2 : T5-20%, 3 : T5-30%, 4 : T12-10%,
5:T12-20%, 6 : T12-30%, 7 : T30-20%, 8 : T30-
30%, 9 : Modified hanji, 10 : Traditional haniji,
1:T30-10%
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Fig. 4. The cross sectional images of paper mulber-
ry fiber (left) and Tencel (right) by CLSM.
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Fig. 6. Circular ratio of Chinese ink blots.
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Fig. 8. Effects of fiber length and mixing ratio of
Tencel on the shapes of Chinese ink blots
on hanji.

£ 019} 2 olmeia g 5o

i
>
op
>
rir
4
M

A7 ﬂd Z o] M Hge Bo) Mg &eto
akslod ‘13/}0}3 H”ﬂol TR *}%Qfﬂo‘% 7
£ AH&3t
A ‘54 —ﬂxc] A7 4’\ i i=s 5]‘3H Hh=)
1gulg U oldE %"O‘ HAske] Bt AH8e)il
aatAQl el ols) HHYYE Frretglen, 1
7%‘4“‘;1 Table 29} Figs, 6, 7, 8ol YeR it
g2 wu 3o oA & Ehfi e AleR
Hol o] Yol of il EpUF & LEfLtA Bl=1,
ojuf | 2| EE A WAFOR ko] & 0 o]
We WY nigoltn RECH dgor wuFo] o
ofdt o YEuj&2 1.00] HI EFUFY mi= 108
ok A7) Hoh, o] FEL /M ¢lo EHfZ HY A g
et g o g Wa o] ot & & HEo] o
upLh A FHAE A E=XE Uepdct, gl 1.09f ;SJ
St o] FA HAE o 4= 9tk T5-10%2) 7
718 hA|of i3] UYPn| &I oY HE BFE tha 94
shA| veh, Adfdol 2t HlAd HA-8 423 10% U
o)) ehdfet B RS X 9) NEEAFE FHAA)



40

2
jeh

o& .

AEd - 728 Hz.

Fo]714r 33(4) 2001

Table 1. Effects of fiber length and mixing ratio of Tencel on physical properties of hanji

Grammage  Density Breaking length  Tearindex  Burst index Folding Formation
(g/m?) (glem?) (km) (mN - m¥g) (kgflem® - m°/g) endurance (time)  index
T5-10% 36 0.210 6.38 6.52 7.75 38 127
T5-20% 31 0.170 7.85 6.65 8.47 25 128
T5-30% 34 0.210 6.60 5.23 7.55 197 128
T12-10% 32 0.180 6.40 6.65 8.95 76 128
T12-20% 34 0.180 5.70 6.65 8.10 59 127
T12-30% 37 0.165 5.75 5.61 7.90 19 129
T30-10% 25 0210 11.30 9.08 11.50 145 128
T30-20% 33 0.200 7.55 5.70 7.99 50 129
T30-30% 34 0.162 7.75 4.62 7.57 29 127
Modified hanji 32 0.230 10.30 9.20 8.45 119 129
Traditional hanji 28 0(.240 10.30 7.79 9.83 223 128
U459 Ao B BG AR A MG ol59 MABAS RA AR 2 FEL o)
o) B9gol Z/HUSE Yy SHL s A% g
& VrEbch L RS $Hxel aaaor 2g517] ffeiss A
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Table 2. Effects of fiber length and mixing ratio of Tencel on calligraphic properties of hanji

Ink absorption Diameter Min. radius Max. radius Circular ratioc  Circular tilling
area(mm?) (mm) (mm) {(mm)
T5-10% 73.4 9.7 43 5 1.19 0.85
T5-20% 70.4 9.5 4.1 5 1.29 0.80
T5-30% 92.0 10.8 4.6 6 1.34 0.76
T12-10% 66.1 9.2 38 6 1.47 0.69
T12-20% 54.6 8.3 35 5 1.43 0.72
T12-30% 56.7 8.5 37 5 1.34 0.75
T30-10% 723 9.6 4.0 6 1.39 0.74
T30-20% 74.2 9.7 42 5 1.29 0.81
T30-30% 61.1 8.8 3.9 5 1.25 0.83
Modified hanji 75.0 9.8 43 5 1.27 0.81
Traditional hanji 78.2 4.2 6 1.41 0.72
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