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Abstract

As well-being culture has recently spread all around the nation, apparel
industry has tried to keep up with this trend by using environment friendly and
beneficial fiber to human body, which led further interest in developing new
natural fiber material with various functions. However, the fact that the nation
has short source of natural fiber made us to heavily depend on import from
overseas. In addition, due to the traditional production method of hemp fibers in
Korea, natural hemp fibers are very expensive. Yet the good news is that
Phormium tenax fiber of Jeju Island has economic and environmental
advantages when it comes to adaptation to climate and soil as well as easiness
to culture. In this study, the chemical composition of Phormium tenax of Jeju
Island is surveyed and the ultimate chemical scouring condition not to harm the
quality of Phormium tenax fiber is searched by means of varying the scouring
disposal condition to remove non-—cellulose factors. The goal of this study is to
gain high value-added natural fiber accompanied with economic benefit.

The pure celluloses after removing non-cellulose factors such as
water—soluble, sodium hydroxide soluble, pectin, lignin and hemi—cellulose can be
obtained. The analysis of the chemical composition of Phormium tenax when
processed with 1.0% sodium hydroxide was 16.0% of water—soluble, 18.8% of
sodium hydroxide soluble, 0.5% of pectin, 8.9% of lignin, 8.7% of hemi—cellulose
and 47.1% of cellulose.

When getting rid of sodium hydroxide soluble, the effect according to the
processing concentration was direct proportion as the concentration of sodium
hydroxide rose, the effect of its soluble removal increased. The higher and the

longer the processing temperature and time were, the better the effect was. Yet,



the best alkali processing condition occurred when the concentration of sodium
hydroxide was 1.0% and it stayed for 60 minuets at 100C to raise the soluble
of cellulose.

The observation of the cross-sectional and longitudinal view of Phormium
tenax fiber was performed through SEM(scanning electron microscope) to
confirm that there was no remaining of non-cellulose and to find out the
changing patterns of cellulose step by step. The clear results of removing
non-cellulose factors could not be obtained from each step consequently leading
to total pure fiber at the end.

The verification of the pure cellulose factors such as cotton shape can be
found as Phormium tenax fiber without non-cellulose and absorption spectrum
peak appeared in the same place after analyzing through FT-IR(fourier
transform infrared) spectrometry to find out the Phormium tenax fiber without

non-cellulose.
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Fig. 1. A photograph of Phormium tenax.
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Table 1. Contents of water-soluble of Phormium tenax leaf

average

range

16.0

14.8-18.2

Contents of water—soluble (%)
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Table 2. Contents of sodium hydroxide soluble and handle of Phormium tenax
processed with various sodium hydroxide concentrations (reaction

temperature;100C, reaction time;60min)

NaOH Conc. (%) Contents of NaOH soluble (%) Grades
0.5 20.0 4
1.0 224 5
2.0 22.8 4
4.0 274 4
8.0 34.0 4
15.0 39.8 5
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Table 3. Contents of sodium hydroxide soluble and handle of Phormium tenax
processed with various reaction temperature and time (concentrations

of sodium hydroxide solution;1.0%5)

(® min. Contents of NaOH soluble (%) Grades
10 16.6 2
20 19.2 3
100 30 20.4 4
40 22.0 2
60 224 5
30 60 20.4 3
60 60 14.0 2
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Table 4. Contents of sodium hydroxide soluble and handle of Phormium tenax
processed with various reaction temperature and time (concentrations

of sodium hydroxide solution;2.0%)

T min. Contents of NaOH soluble (%) Grades
10 20.6 2
20 20.0 2
100 30 21.2 2
40 22.0 2
60 22.8 4
30 60 23.2 3
60 60 154 2

Table 5. Contents of sodium hydroxide soluble and handle of Phormium tenax
processed with various reaction temperature and time (concentrations

of sodium hydroxide solution;4.0%6)

(® min. Contents of NaOH soluble (%) Grades
10 22.0 2
20 24.0 2
100 30 24.2 4
40 254 3
60 274 4
30 60 21.8 3
60 60 19.2 2
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Fig. 2. Pectin structure.
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Mdde larella (conposed neinly of pectic conpounds)
Primery wall  (composed nainly of hemicellulose(mmixed polymers))
Secondary wall (conposed rreinly of cellulose)

Hasmodesmata (protoplasimic comections through the wells)

| A

Fig. 3. Junctions between plant cells.
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g

(%, 1984). AEA e AEmex~ vBpdy gade] g2 ws ofF1H
g so] e AIXH S Fig. 59l YEFH I tH(Terashima, 1980).

Table 704 HE npe}p o] FASIVESR w7t S7bstel wet glade 3

2dte Ao® Hol FASIUER sR7F gad A
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TH3 HT:O CH,0OH
THZ leH C—0
CH, CH HC—OH
H;CO H;CO HO
OH O—CH; O—CH;

Fig. 4. Some typical monomers of lignin.
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CELLULOSE PROTOFIBRILS
BONDED ON THEIR RADIAL
FACES

LIGNIN-HEMICELLULOSE
MATRIX

HEMICELLLILOSE

~N

Fig. 5. Schematic of the interrupted lamella model for the ultrastructural

arrangement of lignin and carbohydrate in the wood cell wall.
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Table 6. The weight percents(%) of the Phormium tenax fibers various chem-—

ical treatments

Before Pectin Lignin Hemicellulose
) removing (after treating | (after treating | (after treating
Specimens . . . .
non-cellulose |with ammonium| with NaHSOs) with 18.0%
oxalate) NaOH*
05 100 1.2 13.8 15.0
1.0 100 0.8 13.6 134
NaOH | 5 100 20 132 128
Conc.
(%) 4.0 100 1.8 13.6 10.6
8.0 100 1.0 15.6 7.6
15.0 100 2.2 15.2 6.2

*Specimens of after treating with 18.0% NaOH is specimens of after removing

non-cellulose

Table 7. The chemical properties of the Phormium tenax fibers

Contents | Contents | Contents | Contents | Contents | Contents
) of of of of of of
Chemical . . .
water NaOH pectin lignin hemi- cellulose
components
soluble soluble (%) (%) cellulose (%)
(%) (%) (%)
0.5 16.0 16.8 0.8 9.3 10.1 47.0
1.0 16.0 18.8 0.5 89 8.7 471
NaOH | o4 | 160 192 13 86 8.3 466
Conc.
(%) 4.0 16.0 23.0 1.1 8.3 6.5 45.1
8.0 16.0 28.6 0.6 8.6 4.2 42.0
15.0 16.0 334 1.1 77 3.1 38.7
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Fig. 6. Contents of chemical components of the Phormium tenax fibers.
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(a) cross—sectional (x300)

(b) longitudinal (x100)

Fig. 7. Photomicrographs of Phormium tenax leaf.

_23_



(a) cross-sectional (x300)

(b) longitudinal (x100)

Fig. 8. Photomicrographs of removing sodium hydroxide(1.0%) soluble of

Phormium tenax fibers.
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(a) cross—sectional (x1000)

(b) longitudinal (x100)

Fig. 9. Photomicrographs of removing pectin of Phormium tenax fibers.
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(a) cross—sectional (x1000)

(b) longitudinal (x100)

Fig. 10. Photomicrographs of removing lignin of Phormium tenax fibers.
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(a) cross—sectional (x1000)

(b) longitudinal (x100)

Fig. 11. Photomicrographs of removing hemicellulose of Phormium tenax

fibers.
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Fig. 12. FT-IR spectrum of Phormium tenax leaf, Phormium tenax fiber and

cotton.

(Sample A : Phormium tenax leaf, Sample E : Phormium tenax fiber)
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