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Abstract

Kenaf has been estimated as an economic and environmentally compatible crop. This study purposed to

enlarge the use of kenaf as textile materials and to develope high value-added textile fibers. Kenaf has
been cultivated successfully and grown fast in Jeju. The height of kenaf stalks was about 220cm at 105
DAP and 400cm at 150 DAP. After harvesting at 105 DAP and seperating the basts from harvested kenaf
stalks, decorticated kenaf basts were retted in water at 15~25°C for biological retting and were treated with
1%, 4% and 7% NaOH at 90°C for chemical retting. The properties of extracted fibers were compared:
such as fiber diameter. Transversal and longitudinal views, colors, crystallinities , strengths and elongations
etc. The diameter of kenaf bast fibers was 15~25 um. Biologically retted kenaf bast fibers had well
developed lumens which were diminished after chemical retting. The degree of crystallinities of
biologically retted kenaf bast fiber was about 92~96% showed higher than those of chemically retting. The
biologically retted fibers were bright and had creamy color. Yelloweness increased at chemically retted
fibers. Fiber bundle strengths were from maximum 98076.9 (gf/g) to minimum 63749.5 (gf/g). Fiber
bundle strengths of biologically retted kenaf fibers appeared greater than those of chemically retted fibers.
Alkali treatments of chemical retting could make strength lower and elongation higher. Retting method
might be one of the most importance factors affecting to final fiber properties.

Key words: kenaf cultivation, kenaf bast fiber, biological and chemical retting, environmentally
compatibility, fiber and fiber bundle properties; A VFZAull, AVFZ A 3] F, A E/318H4
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L3t F3E 2 A5 E 7] 948k 3o = Table 1. Retting Conditions of Specimens
sl 9l S4& duRsit Specimens Retting method Retting medium
NR unretted -
2. 3= e 22 CRI1 chemical 19 NaOH
) CR4 chemical 4% NaOH
] ek £712] /SR (ark)Sh 47 (core)E el CR7 chemical 7% NaOH
jz :;ﬂo?;(;eﬁr;c;tgg;]l;z ?iéi E?EE} BR5 biological(for 5days) water
;‘g mﬁig}u} wole By +xo2 og;_a ;LZ] BR5/CR7 biological/ chemical water/7% NaOH
:; ;01 ] 7Vz —‘;r]_g_ 7.]501] 9= 82 oo];q—uht: BR5/CR7/S biological/chemical/ water/7% NaOH
—_ = - scouring
AE ZeAT. Y TAAE M 22 103 BRI10 biological(for 10days)  water
Adlste] 248ty Hagts 7ok BRIO/CRI  biological/chemical water/ 1%NaOH
BRI10/CR4 biological/chemical water/ 4%NaOH
348 BRIO/CR7  biological/chemical  water/ 7%NaOH
BRIO/CRy/s  Dlologicalichemical/ 20 NaOH
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Aok e ARNR)S AL AP ANS
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glol| A 217A18 7] (Instron 4302 CRE type, USA)E L 2o ¥ p&
o]-4-5td Load cell: 10 Newton, Speed: 20mm/min,
Gauge Length: 100mme} ZZ 4 KS K 0409 Test 1 ALtz Mol ¥ =&
Methodell wa} Z3A1%=(Fiber Bundle Strength and
Elongation)& 243} t}. AvkZE= oF 2409 el kst EHZL(Francois,

2 Ao Fx FHo] AHEH ZF AlEE 15em Donovan, Mass, 1990)°] 72E A}, FFe] HF &+
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)2 <Table 2>} 7t}

Table. 2 Average weights and breaking loads of the
tested kenaf fiber bundies (*SD: standard

deviation)
Breaking load (gf) Weights(g)
Specimen

Mean SD* Mean SDh*
CR1 1649.5 539.3 0.01835  0.00398
CR4 1713.5 538.7 0.02024  0.00449
CR7 1485.5 351.6  0.02331  0.00664
BR5 1683.4 3743 0.01716  0.00295
BR10 1191.8 4149  0.01322 0.00276
BRI0O/CRI 9225 323.8 0.01276  0.00153
BR10/CR4 1018.6 402.3 0.01517  0.00478
BRI0/CR7 1077.3 5894 0.01802  0.00417

105 DAP
Fig. 1. Growing of Kenaf

55 DAP
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Fig. 3. Feature of the cutting stems: (a) bast (b) core
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Fig. 6. Kenaf leaves and flowers
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Fig. 8. 105 DAP Kenaf bast fiber bundles after bio-
logical retting for 10 days
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Fig. 9. 105 DAP Kenaf bast fiber bundles after che-
mical retting with 7% NaOH
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4. Characteristics of Kenaf fiber
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Fig. 10. Transversal and Longitudinal scanning elec-
tron micrographies (x500) of unretted kenaf
basts
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ol FoA U= 2+ HRFE F2 e middle lame- T IR @Y sE 1, 4, 7% BTN FF
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Fig. 12. Transversal scanning electron micrographies(x250~500) of chemically and biologically retted kenaf bast
fiber-bundies: (a} BR10/CR1 (b)BR10/CR4 (c)BR10/CR7 (d)BR10/CR7/S
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Table 3. L,a,b values of 105 DAP kenaf fiber after retting

Specimens L* a* b*
CR 65 2 20
BRS 77 1 13
BR5/CR7 75 0 22
BRS5/CR7/S 78 0 25
BR10 76 2 14
BR10/CR7 73 2 23
BR10/CR7/S 73 2 24

Table 4. Crystallinities of 105 DAP kenaf after retting

Specimens Crystallinity (%)

CR4 90.25

CR7 85.41

BR5 95.46

BRS5/CR7 88.30

BR5/CR7/S 85.05

BR10 91.99

BRI10/CR7 88.33

BR10/CR7/S 90.76

BR10/S 89.57
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Table 5. Fiber bundle strengths and elongations of

105 DAP kenaf fiber after retting

Specimens  Fiber bundle strength (gf/g) Elongation (%)

CR1 89891.0 24

CR4 84659.1 2.5

CR7 63728.0 34

BR5 98100.2 1.8

BRI10 901513 1.9
BR10/CR1 72296.2 2.0
BR10/CR4 67145.7 22
BRI0O/CR7 59783.6 2.6
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