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Abstract

Kenaf basts were double retted by using water and enzyme. The best conditions were enzyme
concentration 0.125% and 1 day treatment at 50°C, 4 days treatment at 20°C. It was showed that the
double retting could be more economical and eco-friendly than just water retting or enzyme retting. Kenaf
fibers havei been cottonized by removing lignin and hemicellulose partially. In order to cottonize kenaf
fiber, lignin of kenaf fibers were removed by sodium chlorite and then hemicellulose of kenaf fibers were

removed by sodium hydroxide. The cottonizing phenomenon of kenaf fibers were was confirmed in

transversal and longitudinal photograph of SEM. The tensile strength and crystallinity of cottonized fiber
were investigated. The tensile strength and crystallinity were lower as the lignin and hemicellulose of

kenaf fibers were less.
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Table 1. 3x3 Latin square design exberiment plan

Al | A2 | A3 Al

A2

: Enzyme 0.063%

: Enzyme 0.125%

A3 : Enzyme 0.25%

B1 : Temperature 50-50°C
B2 : Temperature 50-30°C
B3 : Temperature 50-20°C
Cl1 : Date 1 day

C2 : Date 3 days

C3 : Date 5 days

Bl | CI | C2} C3

B2 | C2 | C3 | Cl

B3 | C3|Cl | C2
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W7ol AEE B F 2447 5 50°CE -AAF)
3, 2 Fel= 7zt 20°C, 30°C, 50°CE 28 243
Aok Bl E dlgo] o]FofAHH & 10
o]} ARAIFAA A& 28-S o] 83l o,
B Age B g9 84 5L wasle dAshe
RAolng 45 F/RMEAM AR @xe= 19,34, 5
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- Table 2. Experiment plan of water retting & Enzyme retting

AlBICl A1B2C2 A1B3C3
A2B1C2 A2B2C3 A2B3Cl
A3B1C3 A3B2C1 A3B3C2

@D AIBICI : E 0.063% T 50-50°C D |
@ AIB2C2 : E 0.063% T 50-30C D 3
® AIB3C3 : E 0.063% T 50-20C D 5
@ A2B1C2 : E 0.125% T 50-50C D 3
® A2B2C3 : E 0.125% T 50-30C D 5
® A2B3C1 : E 0.125% T 50-20C D 1
@ A3BIC3 : E 0.25% T 50-50C D 5
A3B2C1 : E 0.25% T 50-30C D 1
@ A3B3C2: E 0.25% T 50-20C D 3
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3714 A : weight of kenaf before NaClO; treatment
B : weight of kenaf after NaClO, treatment
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Table 3. The conditions of NaOH concentrations and
soaking times fpr removing hemicellulose.

Soaking Time(min.) NaOH Concenration(%)
5
10
15
20
5
10
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Table 4. Retting effects of the kenaf fiber according to
various enzyme concentrations (%), soaking
temperatures (°C), and soaking times (days)

<enzyme concentration>
F& T softness

o] Zhgo] FAEHHAM FAld AdHez B Y
o] ojFold & Y F dk= 20K F F Ut
ool 7to] & ¥} a4 HHS tﬂﬁgo}.o:] A A5}
AL o 7H FEAHE Vel AL T4 BT 0.125
AA 2% 50-20°C, FA) 2R 5?—._](A2B3C3) ole o
Ark. o] FAL AL Fo) FAE BAI EL L&
cal AAH oA 1873
AL 9ujske Zolth. G G4E A
Fell chg AAH Fke
735 10 ol A stk 3t
Zuloh WA, FE g B4y
BEE G4 97 B gHY
Eaaii=]

2 BN

g

o3

1

L3
FsRE Y T I

Aol 2 25 W9l

2. MRS

AUZe gadst uidgzeart 74z o 13
%%t 24% 8 = FrEol o] vl WA, A3}
Fe o BHo] tha AAN, FU3A BoH, nep
(F)H loss(EH )T Bol 2T Ao 2 Yol
g2 9, 2004) WH A oFHEol S & F AUt
AUZE o] &g IRIPIA AFS WE] s
Me o 28T FAHAF stz & drdMe
Ao A Ax, Ae3, SEM 3 Afe AA
3= A 5¢ B8 gadd dudER s AlA
AE7F AV AR ARl rAlE 9FE 4
HEgtot.

= Bt EEA el d=
Al 3.110 607 ) B2d AA e AF A=
A2 3.427 607 OfHAAIEFE AL A ATl mE FA
A3 2.870 607 A8LS <Table 5914 HE uleh 7o) 60% ]
. <soaking temperature> 7.6%[2 ) 1208 AP 13.0%2 F58ky A
FHE T softness _ a7t A Wl olReWe FAY + Aek. ol
= B EELH Avkzel a9 FHES A9 B HYAT()
Bl 2.927 607
B2 3.203 607 Table 5. The weight loss and kenaf
B3 3.277 607
e — T e Fie b
£-4- 1% rsofiness treatment time(min.)
A1k Hd EFEoxt Untreated - 1177.3
Cl 2.740 607 60 7.6 1049.9
C2 3.020 .607 90 9.8 1006.5
C3 3.647 607 120 13.0 939.0
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= SHF7E obd IS el o] FoAHA W A2
817] o] YAk 1177.3gf €1 Aol Hl3) 605 2]
3 Zo] 1049.9gf, 1205 X1El& Z1o] 939.0gf= AJ7H

9] Wslol foJ3k 2ol (p<.05)7t A2 & 9l

FASIIEFEA] T5 15%E U-S Z71A)7]H
%IXI?‘& Al 483.3gf, 10 AT Al 240.5¢f, 15
AR A8 197.7¢f, 208 AAZ A2 181.1gfR
2 Az whet & Z2o3 FolEHA QA 7o)
stol| wf-¢- frol g 2ho](p<.001)7F 2-& & 5 Ut}
3 FASIMEF -GN FE 10%904] 1082 A5

HE}.{,';—YLf

(

]

o rE d

ol AFE A% Awrt vt A AUE Afe] A7) A5} FASUEFEY 15%0014] 5% AA)8 x| 5.9
717F el efaE NS S & 4 i W A= AL FABEL, 10%04 208 JAEE A]

Q) AVAEE QA AAN WE AF JE E9} 15%04 108 FARg A8 94 Zx A3}

ofFgAEFEACR gade YR A A FAFIATE ole BEet A A7He IS
o] ARE A IS EFEACZ i A Al D&& vElE o2 Fret HA) A7k
Y A A Abele] FudER 0 7t A AP HAg wighe Bof o8 A AvE BdeE =4
FASPUEFEAolA FuAEZQAE A3 A = 2 7 UEe BoFe 2% € ok
7shd st Ho] £y FAAAY HRe] A AFAHRE AT o WdF 7F=02 FAdsle
WA gobA WA 5] ol g A Frkelsl A} 2, 2004). g o] RS (Epps et al., 2001; Nebel, 1995) =
mEbA el Bxslvt R g AU E s 98 WollMe e spdf Azt £3goz o)
Me AUZ dfe A=g AT FEFT & AL YA 2 Yol Gl RE FU LT glo] upy
Dot T = de TS Folof 3 & WA e 71719 vz} un) gk Aejol).

A EF Gl 9 A2) Al7ke] 120821 9 e AFH R AUZE WA A7)7] 98] HA
AFE FASFIEFEA ) T} AR A|7HS g Fot fAket e R wE 8 B3 5 9le 27
st} UIAERQAE FRACR AAst Fx % = 3 AL U AN Avze B shse B
543 AAE <Table 69 Yeploh, AU EF Y AE ¥ ohE giRE Yl Rk vl
B X7 5%E A FEQ wol= 57 ART AIE & B F de MEL A 24 889 7%
o] 1 7} 754 3gf, 208 HA) T A £7} 763.0gfF E T 9v] e ¥l € Aojr}.

AA) N7rel Aololl Amglo] A7 FwolA folg

Aol BolA 947 k. T} $AShEFEoY 2) MeE
TEE 10%E £9S W 5% s vlwshd Auky AvkL/do) el ELHE AR AFEEA 9,
L2 A Ao} ov] weol ofste gejEA 5% 3 2004)91 M= AVZE B8] Sigte) BAfe A
g A 27t 502.5gf0) 2L 208 AR S A&7} 281.0gf FRAQ~3em) FABIER FAYo g Fo| A4}
2 gYgor Az &3} 2A et Qg J StAo 2w FHAA Be 43} nepol wAE
Al A7he] 584 dolASE Axt= osiAEA A% AL FYeHA] & Aoz WA} oo B A
Table. 6 Fiber bundle tenacity after NaOH treatment for removing hemicellulose [gf : mean(SD)]
" Soaking time (min.)
S 10 15 20 F value
NaOH concentration(%)
5 754.3 810.5 760.3 763.0 0.1
(192.8) (190.4) (184.4) (136.1) ‘
: 502.5 441.7 293.0 281.0
10 S5.7%*
( 76.9) ( 66.2) (109.0) (141.8)
483.3 240.5 197.7 181.1
15 12,1 %%*
(104.6) (106.2) ( 59.9) ( 83.7)

**p<0S, *¥**p<.001
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Fig. 1. The fiber length of kenaf staple fibers after
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Fig. 2. The numbers of kenaf staple fibers after
NaOH treatment
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Table 7. Crystallinity of kenaf fiber after NaOH treatment

NaOH Con.(%) Soaking Time (min.) Cry S(‘;',‘)i“ity Ifgh;fessi;‘:g('iznfi‘ggf Length °(fc fr")‘)’g‘e fiber
Untreated 95.01 - -
5 10 95.17 43(39) 535
10 10 89.21 72(37) 336
5 77.02 58(42) 372
s 10 7837 74(37) 3.26
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