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Abstract

Bast fibers were applied for various usages from fabrics to household care products long time ago. In
this study, we investigated the physical characteristrus of water retted & chemically retted fibers of Yucca,
New Zealand hemp, Corn, Kuzu vine, Indian mallow, and Mulberry paper that have been harvested by
domestic cultivation. Water retting is more effective than chemical retting for six kinds of plant fibers.
When all fibers were retted chemically with 1% sodium hydroxide, only Kuzu vine and Indian mallow
were retted. Indian mallow, Yucca, New Zealand hemp, and Comn fibers have higher tensile strength than
any other fibers. The crystallinity of Kuzu vine, Indian mallow, Yucca, New Zealand hemp, and Corn was
as low as 60% but Yucca, New Zealand hemp were flexible. Yucca had fewer lumina whereas New
Zealand hemp more lumina in cross sectional shape. Especially corn fibers have a structure like sponge,
and Indian mallow had a net shape. The longitudinal section of New Zealand hemp showed smooth and
long shape. Mulberry paper was proved to be short and thin, which is quite appropriate for making paper.
In this study, we found that plant fibers for living material could be used for cloth materials.
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Table 1. Water retting effect rate on six specimens

according to retting days

Water retting(days)

Fiber types
10 20 30
Kuzu vines A A A
Indian mellow A A A
Mulberry paper C C A
Yucca E C A
New Zealand flax E C A
Corn husk E C A
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Fig. 1. Six kinds of fiber bundles after water retting: (a) Indian mellow (b) Kuzu vines (c) Mulberry paper (d)Yucca
(e) New Zealand flax (f) Corn husk.
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Table 2. Chemical retting effect rate on six specimens
according to various NaOH concentrations

Fiber types Concentration of NaOH(%)

1 2 4 6

Kuzu vines A B D D
Indian mellow A A A A
Mulberry paper C C D D
Yucca E E D D

New Zealand flax E E E E
Corn husk D D B C

*QGrade A: more than fiber length 150mm,

Grade B: 50mm <= fiber length<150mm,

Grade C: 10mm < fiber length<50mm,
Grade D: fiber length<10mm,

Grade E: unseparatable fiber from shell

Atol2 97 2o} AR oz Bela}7)7t ol A

48 ol BAYEG B AT Yol 4RE
£ ey g 2od T ARsEoy & 4
F7h, AN, S35 AR E 238 E7to] W
WA 3 Gl T Folth oA} 22 A
9% o, ARt AR}, 355 Ao JFE
Aeg A7) AF PEOR FUBUEFS ol8d
3134 dlg e a9 AAskA) e Ao wAt I
AHE SASIES FES 5Y A A4 dol7}
Fobx) 2 W wah A o

e 67 Ak B9 H5H4 UNEHE 5
oz TR Fol Uepd Holok

2. w2 EY

) 2 A2 d7e &4

AHe B 30Y 3¢ EHE S AEE & d2
ANEE THOE AHENT.

(1) 7=

Z} el A= <Fig. 2>00 Yebd uiel 7ol Al
gl /7t 162.0kgl/g2 7HE 73S 2 2o =
S HZ, oA, 24747 eeler Fe Axrt
7P w2 3HE eIl HETT == 91.6-99.0kgf/g
2 e AVZ A5 v a g W@Eg s 9, 2003)
R s =2 3ol SEfE HE SH
3% 140mme] A HES A& F gl& O Fol
A S L SHA] FstT.

gutEo g & T g Q73 o2 Bol A}
SHR%d & AR AErE 7PE 2A vEd A2
ojejo] Aot} ol F9 AHAS HI|A 2
o= TEJAY AdA S 753 & & QU
EH sl 48 F Hfie o5 oF g3 # ¥

BE__] Fiber strengths

—&— Fiber elongations

o 200¢ 024 1230 <
© 162.0 x
2 150 F 1200 @
@ 4 121.0 ks
< 4150
o i _ - o}
g 1% 11.00 §
[7,) Q@
E 50 - 4 0.50 g

LL
“ o ' 0.00

Indian mellow Kuzu vines

Newzealand flax Corn husk

Fiber types

Fig. 2. The bundle strengths and elongations of various bast fibers after water retting.
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Table 3. The crystallinity of water retted bast fibers

Specimens Indian mellow Kuzu vines

Mulberry paper

Yucca Newzealand flax Corn husk

Crystallinity(%) 58.89 66.60

61.50

53.30 57.08 53.97

Fig. 3. Longitudinal and cross-sectional shape of 6 plant fibers after water retting.

(a) - (b) Indian mallow,
(9) - (h) Yucca,

(c) - (d) Kuzu vines,
(i) - (j) New Zealand flax, (k) - (i) Corn husk
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(e) - (f) Mulberry paper
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Table 4. The color values of 6 bast fibers after water retting
Specimens Color values ~
L* a* b* H v C
Indian mallow 79.97 1.20 16.32 553Y 7.86 2.65
Kuzu vines 76.01 2.40 15.97 4.29Y 7.45 2.67
Mulberry paper 80.44 0.53 15.68 6.66 Y 7.91 2.54
Yucca 85.27 -0.22 12.80 890Y 8.40 2.07
New Zealand flax 81.25 -0.57 17.10 794Y 7.99 2.71
Cormn 71.72 0.62 14.51 6.70Y 7.01 2.41
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Table 5. The tensile strength, elongation, & crystallinity of Indian mallow and Kusu vines after chemical retting

Tensile strength elongation(%) Crystallinity(%)

Specimens +rate trate +rate
chemical retting 103.8 1.02 61.6

Indian mallow -6.7 +27.5 +4.6
water retting 109.6 0.8 58.9

. chemical retting 100.4 3.42 66.1 -

Kuzu vines +72.8 +275 +7.5

water retting 58.1 0.4 61.5

% + rate = (after chemical retting value /after water retting value x 100) — 100

Table 6. The color values of Indian mallow and Kusu vines fibers after chemical retting

Color values
Specimens
L* a* b* H Vv C
68.00 2.24 14.65 448 Y 6.63 2.46
Indian mallow
' (79.97) (1.20) (16.32) 5.53Y) (7.86) (2.65)
68.73 3.27 14.89 347Y 6.71 2.55
Kuzu vines :
(76.01) (2.40) (15.97) (4.29Y) (7.45) (2.67)

( ) = after water retting
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