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Abstract

Leaf fibers have many good properties; they are strong, long, cheap, abundant and bio-degradable. Since
they, however, contain a great quantity of non-cellulose components, they have been used for the materials
of mats, ropes, bags and nets rather than those of clothing. In this study, we investigated the characteristics
of leaf fibers in order to promote the use of leaf fibers for the materials of clothing as well as develop the
high value-added textile fibers. Leaf fiber plants including New Zealand Flax, Henequen and Banana
plant, which have various nature and shape, were used. New Zealand Flax and Henequen leaves were cut
from lower part of plants. Banana leaves and pseudo-stems were peeled and cut from the stem of Banana
plants. First, the thin outer skins like film of leaves, veins and stems were removed before retting. The
chemical retting had been processed for 1hour, at 100 in 0.4% H,SO4 aqueous solution(liquid ratio 50:1).
Then, the retted leaf fibers had been soaked for lhour, at room temperature in 0.5% NaClO solution(v/v)
to remove the miscellaneous materials. We investigated the physical characteristics of three leaf fibers
including the transversal and longitudinal morphology, the contents(%) of pectin, lignin and hemi-
cellulose, the length and diameter of fibers, the tensile strength of the fiber bundies, and the fiber
crystallinity and the moisture regain(%). The lengths of fiber from three leaf fibers were similar to their
leaf lengths. The fiber bundles were composed of the cellulose paralleled to the fiber axis and the non-
cellulose intersecting at right angle with the fiber axis. The diameters of New Zealand Flax, Henequen and
Banana fibers were 25.13um, 18.16um and 14.01pm, respectively and their tensile strengths were 19.40
Mpa, 32.16 Mpa and 8.45 Mpa, respective. The non-cellulose contents of three leaf fibers were relatively
as high as 40%. If the non-cellulose contents of leaf fibers might be controlled, leaf fibers could be used
for the materials of textile fiber, non-wovens and Korean traditional paper, Hanjee.
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Fig. 2. The cut Henequen leaf and section.
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Fig. 3. The cut Banana leaf and section.
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Table 1. Retting effects(%) of New Zealand Flax, Hen-
equen, and Banana leaf plants chemical
retted with H.S0, solution(concentrations;

0.4%)
Specimen Yield(%)
New Zealand Flax 18.68
Henequen 1.39
Banana fibers 271

-715-

2, shid e dols A3
+& <Fig, 5>} <Table 2> el
A REnte) szl A9 9o
A A7 B2 wAATR
Al AR 62.5cmell 7HF
Hio] 62.60cmE VHE

=i

-

New Zeuland Flax

0 5 10 15 20 25 30 35 4045 G0 65 70 75 80 85 90 95 le)

0 3
Length

20

E5Z

[P

Henequen

Frequency

0 510 1520

25 30 3540 45 30 55 60 65 70
Length

80 85 90 95 100

Frequency

Bunana Fiber

25 30 3540 45 30 55 60 65 70 75 80 85 9095 100
Length

05 101520

Fig. 5. The length distribution of New Zealand Hemp,
Henequen, Banana Fiber bundies.



38

Vol. 33 No. 5, 2009

Table 2. The length of leaf fiber bundles(*Standard

Deviation)
Specimen Average(cm) SD*(cm)”
New Zealand Flax 62.60 9.56
Henequen 6191 17.18
Banana fibers 4121 7.56
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Fig. 6. Transversal(left: x300) and longitudinal(right:
x200) Scanning Electron Micrographies of
New Zealand Flax(A), Henequen(B), Banana
Fiber(C) leaf fiber bundles.
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B2 A0 R vestov 53 Aujae] Sol
B2 2ol & BYS doh(Franck, 2005). 2733}
FAA=w7} 82.35%, Sulalo] 88.18%, wlrt
80.59%% JEMST ARl s g
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Table 3. The tensile strength and elongation of leaf fiber bundles

Tensile strength(Mpa) 19.40(x6.11)

32.26(x11.86) 8.45(x2.16)

Elongation(%) 2.48(+0.87)

3.70(=0.82) 3.76(+0.68)

Diameter(ium) 25.13(x5.08)

18.16(+4.24) 14.01(x5.08)
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Table 4. The characteristics of leaf fiber bundles
Specimen
Characteristics -
New Zealand Flax Henequen Banana fiber
Pectin 124 214 1.87
_ Lignin 11.24 11.37 18.71
Fiber composition(%)
Hemi-cellulose 24.55 23.32 2231
cellulose 59.45 63.17 57.11
Crystallinity 82.35 88.18 80.59
Moisture regin(%) 10.97 9.82 8.81
*wax, oil & ash were disregarded in this data
WA -/7F 32.26Mpa, 7 B F71 19.40Mpa, 2L g8 dAth dfe] 82 wEA=A}
v 71 8.45Mpa & vFeRA ) 7o) A 3 19%W0 9], Sl vpuid i 2% W2 G e
T2 A, wEAsA, shud - A8 veR) FEAT wel ggtor #HEs AfHEe] Aol
Atk £ FAd=ne} guzlo] 60cm WS ZA AR
F58L 8.81~1097%S YR vidfe) gukd o} A S ol dlen vl 7t 40cm
¢l FFA4 Y Wl AckEAEE 9, 2005). 39 1= YERLT
ol FBE Frle] &7t MR Hls) A s 2. S fo #7]e wEASe FdA, vhy
7t #OHNE S50 =2 olf T shvE I NG o= 2513, 18.16, 14.01lumE eR] 9o
¥ th(Franck, 2005). AZAAEE WA, FRA=A], shopd 2 27
oje} 7ol wAME ), FWAl, vhhld s 25 32.16, 19.40, 8.45 Mpas el o w277+ 7t
A8k dfoldA BAER AT Bo} HAEFH & A 74 Adegen oy 2714/ Az Adfut
el BAA RS o] Aa gl 4= Age] Ba FEdfRTg o &2 3oz wig Zhek A frolth
slom FRHO R AFE UHE ASE MY 45 3. Ui S AR g o 40%E L
2 208 AME 4 Qi ojF BAEY AL Holglow B Ao viAgR e T B
HAZ2 AT sty AX 4 9Joma HHAEZA 71993 Aoz o 9 ash 5] 0.5% A= Y
E A5 A FEHE AR5 AT 2ot gl FA Fer #gEoe] AH A FUTH
om 7o mpef SAANEE BlEStY B2, Yoot AR = GEdR7F Mwsia Fetang B3
ARANER ML SEsv & 4 Utk 22 FZ olgyojgitt Tz WHALE AT A
$ ARTE BAHE FHdo] He vAER 2
Iv. &4 E ARE xFgo A X, RAX A R R
of-&7MeA & st
FHRARo o FaAze] SErbeAdel tist 712
AT2A FER=A) S, v B2 RE 7 ZDNE6
7+ dg AFHS L d"Ee daee &, olg dH
o] Felot 24, a8 B8 EAS Ay egth WA, o3zl 3l AL, T4, (2008). AEHF2) 540
L geadfe do 453 B At gai B AT FFYF T, 324), 598-607.
707} o] =79} SAlEA AHHY o v +729, %31, 0131]_2}, 7&@%, "%—i&-"f, g, olH=.
e e dolutt ol AR A QO0S). TS T AR o
Sl A, B S MBS HE 3 ke o SEEDE B L e
V%7, 258, 9 E, S (2004). HAMHE o] &3
2 M dgst AE2 47 72 v ABAA BIAE. ¢57]2 9 84), 378-397.
Agzr2 Ag=e] vt 469 v a9 5 ol&| A}, SR, L. (2006). YA S 2 & Frako] whE A
o= FAYPH E A EFRY ATHo] = Uiz Ao BA Wl 97884 30(11), 1681-
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