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Abstract

Kenaf has been cultivated in Jeju Island. After being harvested at 105 DAP(day after planting) and

separated from kenaf stalks, decorticated kenaf basts were treated with different concentration/temperature/
time combinations in order to do chemical retting. The following fiber properties were compared; retting
effects, colors, crystallinity, molecular structures, dyeabilities, and non-cellulose contents such as pectins,
lignins, & hemicellulose.
The best results of chemical retting were obtained from the specimens treated with low concentration/ low
temperature/short time. Their colors were bright yellow. The lumens of specimens diminished with the
affect of NaOH. The structures of chemically retted kenaf fibers were cellulose 1. The degree of
crystallinity of chemically retted kenaf fibers were very high. Non-cellulose content, especially
hemicellulose, was low in the specimens treated with the high NaOH concentration. Dyeabilities of kenaf
fibers were higher among the specimens without the non-cellulose content than those with the non-
cellulose content.
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Table 1. Retting effects and handle of kenaf retted
100°C, reaction times; 60min)

d 3] ABE 5% (owh) HO; , 14%(owf) NaSiOs,
1%(owf) Triton X-100 -&H A 85°C 1A17F 3
t} o] wo] AH|E 150wV SFETH HAER
25 AASA G ANEGHAEZ2AE AAT A
EZ Z}7} C. I Reactive Red 120 Y& 3% FE(owl),
HH] 1: 7022 Sl FLFR 80°ColA 3087 HAY
stgion GAE g g g A Al
tisle] L*, a*, bk} AE, K/Sgho g H71sl ).

II. &2 3 D&
1. g€l Z 22} Handle

Az AUZE FAMES +899 Fx9 £
=, N7 83AA 35 g2 3 AFAE Table
1ol Vet Ay g5 dukdos ¥9st &
AAHLDE Agole 50%4 F&2 vrebgr}. a8t
UEF £899 557} oFF ¥ 0.25%9 A=
B9 AA7L A3 A grol AHEHIT 39.5%
2 BeEY AA A=t Az FASEEF £
Ho] Twyl HolAFE YYUFTHE HE FolA F
ABEF T 15%9] A= 56.6%5 UYEFNS
t} 255 FARIEFAA YT 4$ svAE
292 59 E¢ER AAEHCunningham et al,
1986) £ Be} vl w3l & o grjdEzes 5
o HAgR QX Fio| Bo| AAHE gEoE A7}
)=

FASPIEF F49 Fro WE A3 FAL 5
GAZ Z74E 3 FohE AAg 23 0.25% 7
-9k 6%, 8%, 15%2] 734+ 25FE JE o

with various NaOH concenturations(reaction temperature;

NaOH Conc. (%) | Retting effect (%) Grades L a b AE H \' C
0.25 395 2 55.09 1.46 18.19 46.97 5.09Y 5.35 291
0.5 53.2 3 63.65 2.34 25.29 43.09 4.20Y 6.20 3.97
1 54.1 4 68.40 1.93 23.96 38.50 4.53Y 6.67 3.76
2 49.5 4 64.96 1.58 19.13 38.58 4.86Y 6.33 3.06
4 536 2 59.04 143 21.41 43.83 4.95Y 5.74 3.36
6 50.7 2 61.96 2.24 23.11 43.24 4.27Y 6.03 3.65
8 55.7 2 71.06 1.52 15.27 31.36 5.28Y 6.95 2.52
15 56.6 2 56.96 1.06 15.52 44.22 5.71Y 5.53 2.53

*retting effect: 5] AAE A=
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B 6029 & 45302 Hr1EY o o) 308 o] Ae W FHH HrE 55F, 35FS U &
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ol3ke] A= ﬁﬂ #" g 3= Ho) FAs FAFIEF TEE 2%2 33 29 A 2

Table 2. Retting effects and handle of kenaf retted with various reaction temperature and times (concentrations of
NaOH solution : 1%)

‘C min, Retting effects (%) Grades L a b AE H \% C
100 10 471 5 64.10 -1.54 22.38 41.01 7.81Y 6.24 345
20 48.7 5 69.14 -0.84 21.48 36.36 7.24Y 6.75 3.33
30 54.7 5 70.71 -1.35 21.88 3537 7.74Y 6.91 3.39
40 50.4 4 67.65 0.15 23.02 3847 6.00Y 6.60 3.57
7 60 54.1 4 68.40 1.93 23.96 38.50 4.53Y 6.67 3.76
90 60 51.7 5 75.21 1.57 18.76 29.94 4.85Y 7.37 3.02
80 60 49.8 5 68.83 -0.48 24.30 38.34 6.49Y 6.72 3.73
70 60 46.9 1 59.64 0.35 23.36 45.28 '5.85Y 5.79 3.61
Table 3. Retting effects and handle of kenaf retted with concentration of, NaOH solution 0.5% and reaction times
60min
°c Retting effects (%) | Grades L 2 b AE H v C
100 532 3 63.65 2.34 25.29 43.09 4.20Y 6.20 3.97
90 51.0 5 69.45 -0.54 2261 36.80 6.76Y 6.78 3.50
80 442 1 62.17 -1.14 21.60 4221 7.51Y 6.05 3.34
70 40.6 1 51.29 -1.79 19.02 50.80 8.61Y 4.97 3.00
Table 4. Retting effects and handle of kenaf retted with concentration of NaOH solution 2%
°C min. Retting effects (%) | Grades L a b AE H \Y% C
100 10 50.8 3 69.35 2.31 19.46 35.08 4.29Y 6.77 3.15
20 533 3 67.89 235 23.07 38.38 4.21Y 6.62 3.66
30 51.1 3 66.67 141 22.59 39.03 4.85Y 6.50 3.54
40 495 3 57.40 2.83 20.99 46.15 3.93Y 5.57 3.37
60 49.5 4 64.96 1.58 19.13 38.58 4.86Y 6.33 3.06
90 60 51.5 5 69.20 —0.16 21.66 36.41 6.48Y 6.76 337
80 60 48.9 5 62.60 —0.34 21.51 42.32 6.57Y 6.09 348
70 60 479 4 69.63 -0.17 20.31 35.26 6.67Y 6.80 3.19
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st H 3 A9-olE Table 4914 B ul9} 7ho)
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Qo] A= F33ted & ) AGRE Qs 3}gt
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27} AVEE AH9 o 74, BEd) 9% F24
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=Y A9E 80°Ce Zo] e 2EoA A7 A
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1) HRH0EE S8 By

Water rettingol X A fohdk Afolol F3-& A&
T ARG A 2(FE5 9, 2002) 353 Y HL
3 AHE ARG AR A ARE 025% F
APGEFOZ A3 AlE 9o BE YA F
Fol WEhtA] otth 0.25%H A ETko] F | o]
HBA o] FoJRA] ke WE FFo) HolUR
o} 288 E 383 ggolMe AR Bad 93
T30l MEHIL IFEAAY HEe HAsE o
oA} Af-SHe B2 E o] dojyrt

2) 284

FABEE A7 FEEE Y3 A8 X-ray
38 432 Jebd Fig. 1& 29 384 gge st
NBE FAEF 5o ARl AP AE
E Q2 I (Aravindanath, 1984., Akira Isogai & Makoto
Usuda, 1989)¢] +&& VeI givt. &, 8l5ty 4|
Al A ER Txd mE dE2 i TR
H3ls §le-8 & ¢ o 9 SAashERS A
=7t 2oldSE AR AsEled o A
3535 9, 1976)5°| B2 E duld {7t A E
£ AHE5Zrt oW Aol At 3 2
e} A=Azt HE W G0 AP 13% o] A
oA @RI AEZ 2 PN = W3E I 20%

Table 5. Retting effects and handle of kenaf retted with concentration of, NaOH solution 4%

°C min. | Retting effects (%) | Grades | L | a b AE H v C
10 53.5 4 7101 | -205 | 2539 | 3749 | 788Y | 694 | 3386
20 515 4 6762 | —0.69 | 2280 | 3835 | 689Y | 660 | 352
100 30 53.9 4 6238 | 073 | 2487 | 4382 | 535Y | 607 | 383
40 49.9 3 7200 | -017 | 1750 | 3163 | 7.18Y | 705 | 2380
60 53.6 2 5004 | 143 | 2141 | 4383 | 495Y | 574 | 336
90 60 55.0 4 81.31 136 | 1920 | 2522 | 49y | 810 | 307
80 60 55.0 5 7000 | -034 | 2458 | 3764 | 633Y | 684 | 377
70 60 51.8 3 69.09 0.34 2291 37.27 5.82Y 6.74 3.56

i L ;o & 7
Fig. 1. Transversal sacanning electron microgra-

phies(x500)of biological retted kenaf fibers
and external apperance.

Fig. 2. Transversal sacanning electron micrographies
(x500)of chemical retted (NaOH 15%)kenaf
fibers and external apperance.
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Fig. 3. X-ray diffractogram of kenaf fibers retted with
various NaOH concentration.

olite] oM A3 HEZA Y F2E F
T3 B Q) THAravindanath, 1984). 221} ALk
Z Qes FASWIER 15%3 s A E= A
2o 2o F2HEIT VEREA] gttt

AYZ JAARE 38ty guS AAF A 24
o] Table 694 B ubel Zho| oF 85~90%°.2 1}
et water retting $H& AA S AVEE AR 2FA
ot 95%R T WA Uelkith F, 4B E o] 83 &
3y A9 ZAJEE A= Hoeg 13"

AR E RS FEE 2L v UL 72As)
o 15% TEE A AR AHHL 84.87%=2
YeR) B3 FAREA T

ALz HHERRA NE

284 o] AEoE YA de AP 353
YA 15Ty FASIEF A B2 A&
AA L) W] ke 35 YA FUNEF
e RE AL 227-281%901) MIdEErt B
ol 1.21~1.79%% JeERAAT. 0.25% F4bsht
EHAM A" A5 AAgFo] 11.58%= et
B o] ARE #He] AdZE dojuhA] E& mE
o2 Az} Table 70 YeEbd HEe gdrye &
A o1 E gl§HEdl 435 Hrled).

gY21dL FZ syringyl-type monomer unitZ 4]
% o] S1I(Abbott et al, 1987) ArE=el AgoidS
A& e BZEA HEAY TR F83 S
&8 3 Jon AU EF 2 g ¥
2oz AAHE AoZ A A}, glade o3
AFEEUERY o3 L€ FgHFs SN
Fadoe] AA7 B AEE Jert i ¢es &
oL 9, 1997). Bl2d ) e A7}
wh2} 10.4%~21.6%(Lathrop et al., 1954, Shi et al.,
1988, Moren et al., 1995) 522 ¥ H vl lon
£ Aol M= getd H8 A AR EF T2
o z}o] glo] 15~18%F =& vielyit).

HuAEZQAE FTRAHOE Xylose?t 8 T4
2J%-o)% (Cunningham et al., 1986) A3 o) 14~
19%2 et A (Lathrop, 1954, Medwick, 2000)3} &

Table 6. Crystallinites of kanaf fiber retted with various NaOH concentration

. NaOH concentration(%)
Specimens Water retting
0.25 0/5 1 2 4 6 ] 15
Cristallinity(%) 95.46 90.32 88.71 88.44 89.21 89.40 87.33 86.76 84.87
Table 7. The weight percents of the kenaf fibers after various chemical treatments
Before After treating with After treating with After treating
Specimens removing ammonium oxalate NaClO, with 17.5% NaOH*
non—cellulose (pectin) (lignin) (hemicellulose)
0.25 100 88.42(11.58) 73.17(15.25) 56.63(16.44)
0.5 100 97.32( 2.68) 81.71(15.61) 61.87(19.84)
1 100 97.19( 2.81) 80.48(16.71) 63.99(16.49)
Chegl-(—;“ed 2 100 97.48( 2.52) 79.60(17.88) 83.66(15.94)
at
Conc. (%) 4 100 98.09( 1.91) 83.19(14.90) 69.23(13.96)
6 100 98.72( 1.28) 81.95(16.77) 71.04(10.91)
8 100 98.79( 1.21) 80.91(17.88) 72.29( 8.62)
15 100 98.21( 1.79) 80.60(17.61) 73.88( 6.72)

*Specimens of after treating with 17.5% NaOH is specimens of after removing non—cellulose

-1149 -
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Fig. 4. External apperance of the kenaf fibers retted
chemically after removing non-cellulose.

g Assd e} 19%38 20N 6.7%EEE =ZA A
33l Qith 2 o] HEE 2% FABIUES o4 F
T 80°CER 71EE 79 Anj A &2 2 29] 80%°|
ol AABTA B E A% Y $rH(Cunningham et
al, 1986). ¥HA AtiH oz dgs o~ gL 554

B FASUEF FE7 FoldrE 24 9t
Fig. 45 sn|AE2 02714 AAE A g9 AR
S2AM A EEIt AR A FYPUSE AY 1 F

7t 53 &3 25
4. AUz ARy AUZ dE2249 HMY

38hd geEL 3 AVE {2 2449 ot
Hely gad e fFARIRo Y dndegze s
o] e AA 2}o]7} Wk Table 8ol& Hd, 2
d U AERZ 02 & A A 5}7) A (befor removeing
of non—cellulose), H|AEEZ A8 /3 Avt= A
fo] ga45 Jehiglth & dEe AIEE o=
A% Aajolth. Table 900l AW & AN He,
gad, AnAEReA F HHERQAE BT A
A Fo AUZ MEZQ X(after removeing of
non—cellulose)S G413 23745 JeRit

Table 83} Table 9914 318t @& Aol H|
AER AT AAZ] A F9] K/SE 1=

Table 8. Dyeability of the kenaf fibers retted chemically and dyed with C. |. Reactive Dye Red 120 (before removing
non-cellulose)

Specimens L a b AE K/S

0.25 39.60 16.48 470 54.25 5.14

05 37.76 13.79 5.99 55.28 5.62

1 38.06 16.79 3.95 55.81 5.74

Chem.—retted 2 37.20 16.70 3.88 56.61 5.99
NaOH

Conc. (%) 4 36.62 18.09 1.80 57.62 6.17

6 37.46 18.41 245 56.91 6.01

8 37.93 19.81 2.94 56.94 6.07

15 37.24 19.57 0.74 57.58 6.07

Table 9. Dyeability of the kenaf cellulose retted chemically and dyed with C. I. Reactive Dye Red 120 (after removing
non-cellulose)

Specimens L a b AE K/S

0.25 36.72 2134 3.43 58.64 7.00

0.5 36.40 20.78 1.45 38.77 6.52

1 36.78 24.50 431 59.84 738

Chem.—retted 2 37.17 23.67 1.88 59.17 6.62
NaOH

Conc. (%) 4 37.09 24.95 1.92 59.77 641

6 36.85 24.15 3.36 59.62 7.23

8 36.84 2231 245 5891 6.94

15 36.40 22.52 3.05 5938 723

- 1150 -
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Fig. 5. K/S Values of kenaf fibers dyed with C. I
Reactive Dye Red 120.

yel) 29tth Fig 58 2y Aoz d9 g
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22 ARl AARET 880 wra Q43
Ae AFe Autd Zlolt. o714 2 ol{-& A9
A AVE A GolA HIAEZ O AE A7
3 B A& AXUA BApge] Folx . T

@717k Foiwy] WEol ohd7t Azte & 4 sle,
IvZ £

Water retting®] A]7to] ®Bo] AR HT FU3A| &
& Wil 818ty #E-2 A|7do] A FA3t Al
5 9S F Ue FHo] 3tk Ak 318k g
gojA sl E e Frel A7) e e s
st A APk 270 god . 38 FHd
¢ ANEE 47874, X-Ray 32l 2 £A7Z, ¥
g, 2oy, A ER 0 259 g, dAAde
Hel 52 A4WE F45 o-g3 2 282 AT

L AUZ QSRS 1, 2% FAIEF FEolA
100°C, 60F 2= A& A8 F347 F7i7t F%
o FAUEE FE 12914 A2 E A 100°C
BTHE 90°C, 80°CE, 258 100°CE A& A L=
10-~40% ¥ A28 457} o Bk,

TEE 4%E Y H e 80°CE 255 ¢ ¥
2371 ot

2. dlgo] 2343 ZHA o]FF A L =
FAL HJoh. 2t FASMMEFHE FEUt &
EFE, AYRErt EEFE, Ayl ZoAF
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