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Abstract

This research was aimed to investigate the effect of KoCOs instead of NaOH on retting of the kenaf bast.
We examined the relationship between separation of fiber bundle and tensile strength besides observing the
color, handle and cross sectional view for the kenaf fiber retted with various concentration(100, 150, 200, 250,
500, 1000mmol) of K»CO;3 and double retted with 0.5% pectinase after K,COs retting. The one retted on low
K>COs concentration, 150~200mmol, showed the best result on color, handle and luster. The separation of
fiber bundle started even at the low K»;COs concentration, 100mmol, and as the KoCO; concentration was
higher, the size of the fiber bundle was smaller. In the case of 1000mmol, the fiber bundle became irregular,
but they were breaking up into certain way. Regardless of K2COs concentration, the thinner the diameters of
the kenaf fiber bundle, the stronger tensile strength have appeared. This result corresponds with the result of
cross sectional view. Retting on 150~200mmol K>CO; concentration was most effective on fiber bundle’s
separation and tensile strength. The one with double retted with 0.5% pectinase after K»COs retting showed
very small size of fiber bundle and low tensile strength compare to the one just retied on K>COs. This decrease
of tensile strength seem to be related to damage of the fiber resulted by excessive fibrillation.
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Table 1. The value of color and handle of retted kenaf fibers with various K.CO; concentrations

4 8275 0.36 7.72 1.15Y 8.14 1.08
5 82.49 1.48 8.04 9.04 YR 8.12 1.25
5 80.84 1.12 7.30 9.39 YR 795 1.12
4 78.62 0.69 6.46 038Y 172 0.94
1 80.92 -0.22 7.75 247Y 7.96 1.03
1000 2 79.20 0.10 8.55 189Y 7.78 1.17

Table 2. The value of color and handle of double retted kenaf fibers with 0.5% pectinase after treatment in various
KzCO;3 concentrations

100 5 80.45 -0.04 6.98 211Y 791 0.94
150 3 78.25 1.70 7.28 8.61 YR 7.68 1.18
200 4 80.08 1.04 8.26 001Y 7.87 123
250 3 78.93 1.13 8.88 005Y 7.75 1.32
500 1 8234 0.02 9.64 193Y 8.101 1.31
1000 1 75.86 1.34 8.05 9.66 YLL 7.44 1.23

- 1567 -



82 ot=20|Fslof k|

Vol. 31 No. 11, 2007

o] gl g H 7t £A Yehdth £3) K,COs 100
mmol?} $& L2 Y & F4 gEHd 49 55
F9 % H7HE W olE KCOe 2 #lg
g AVE e HeEY o Be FrEA o=
K:COs9t 7 E4E HisHens Az He
o s el ffﬂEd | " -olAlof o3 B} a4
OS2 AAHLE Q3 45FNA sTFeE £ H
HItE 42 o2 Belth ayy A Hog Byt
< o KyCOUe 2 #Ed Aol 438 8 HrE
W Ao " e ol oF dygA] EaA e
o3 Hxg Hro] o]FoA], MAF L Afol &4

A7l oz AAEET WM ol gEe
o

= KCO 549 FEE ul$ WA 3l

Zi

a3},
AR} SFo] £58 100mmold) AL 2.11Y
%k% E"iL 2 ABE 9A] 42 A7 & ds)

= gle Ao= Bl

N‘ N\L

2. YR of#t ALtz MRl HEWEH SY HE}

1) K2COs0H| 2|8t 2|E

<Fig. 1> 9" A AUZ A& St 5=
K:CO:E o]&sl dedt 3o Az dfo dd
4 AH#E JeEPNATE K.COsE # ¥ 3 A7} NaOH
e wie} o] Ao 9% WaB o] et A
W AR FEe] BEAEA o B HEdA

2

Fig. 1. Cross sectional views of unretted(x500) and retted kenaf fibers with K-CO3(x300)(a~f): (a) 100mmol (b)
150mmol (c) 200mmol (d) 250mmol (e) 500mmol (f) 1000mmol.
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Fig. 2. Cross sectional views of double retted kenaf fibers with 0.5% pectinase after treatment with various K.CO3
concentrations(x300): (a) 100mmol (b) 150mmol (¢) 200mmol (d) 250mmol (e) 500mmol (f) 1000mmol.
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Fig. 3. The effect of fiber bundle diameters on the tensile strengths of retted kenaf fibers with (a) K.CO3; 150mmol,
(b) K2CO3200mmol.
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Fig. 4. The effect of fiber bundle diameters on the tensile strengths of double retted kenaf fibers with pectinase
after treatment with (a) K.CO; 150mmol, (b) K2C0O3;200mmol.
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Fig. 5. Stress-strain curves of (a) unretted kenaf fiber, (b) K2.CO; retted kenaf fiber at 100mmol concentration.
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ig. 6. The effect of K.CO;retting on the tensile strenth of kenaf fiber bundies.
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Fig. 7. The effect of double retted with 0.5% pectinase after treatment with various K.CO; concentrations on the

tensile strenth of kenaf fiber bundles.

- 1572~



KCOs00l Ofst AL &

a70 A8 el ‘ 87

& 4 gch 9EAE A3 100mmole] ¥
o JEIME AR HES EE7t dojten 714
H7P7F 448 150~200mmol®] 734 A-f WS
717v AaL YA 218 Egol #EEn)

2. KoCOs Hl® F &4 A3l o5 gL Y3t
A3}, 100mmole] A2 ALl AAF oz ol
3 A Hrirr Yol v dE A3t K,Co;
o 2 Hzjgk Ao vl dF mEY vl A F
koLt Blof] tigk 24 A B Yokl A2 K,COs
A9 = A&E HelokA| Ao s Av= 4 W
9 F7t AYHH T H=F oz Hf
&gl oS & 5 Utk

3. KCO; A" AVZ A/ Aees 22 552
NaOHZ & &3k Zof 18] =71 A2 100~250mmol
o] ¥ FxoA #'ak o] 500mmol |42 L%
52 f93 ART et et o)l gaad
9] AT ALY 9o K,CO; 100~250mmol
FxoM HEste Zo] A5 Aldste} Q3=
7P EHAAE ¢ = AU

4. 1% HE T AUZ dFY A KCOToR
gl "3 e v A=) =277 ER AA vk
sttt ol ARl ARsrt #xskA AEw
A AR ARl &3] Aoy A=st =4 A Ee
LR HRAT K,CO 93] dF AAHZL &
Helsd Fe AEZ QA7) o) os) ohE WAt
7HAA AFe BRIt F43) ol Zoz Holm
2 ojF dHE T A KCO:Y v54 549 5
EE ¢ ¥Ee o] dasiva A,

2

I
rot

Sl

499, A=, (1999). 2ol &40l AL IRAZA2
By il o} KyCO; $A 54~ F#5FZ - Fof
81814, 31(3), 83-89.

fraA}, olElat, AA 3, tEe, £738,
Al &gk AT dfo) B2 B4
F318]2], 30(7), 1025-1033.

o], EA™. (1999). AH9 &40) HL IRA XA
B)YK,COs T3 Axe X9 9 9854 o+
HE - F0]F383]%] 31(3), 90-95.

olu7, oJ&|&}, FF%, FHAL (2005). Ak=e) B3 A4S

o] &g olF U=} AEFsl B3 AF. FFYFF

<2, (2006). 313}
Je] W3} gtsre/

B4], 29(7), 938-947.

01&111P &%, KA, AR, 57 F<5. (2003). ALk
= 44 Balel v et BﬂE‘ m #17e) 7813)7),
21(9/10), 1144-1152.

°lﬁlx} tEw, AR E, 84, dE%, $74E. (2004a). &

& Aol o AV 4o Fo-BeolHe FT-.
5797 815].%] 28(7), 873-881.

oz}, <&, AA S, F3A 6“5%, %739, (2004b). 7l
EZ/gel BN &Y B0 A A, YT
/=], 28(9/10), 1282~1291.

#gs, FEA, oA, olds, AR, $4Y, ¢
(2003). = Au) A= E 01%61 oFaA A
gl 7 }8].%], 27(7), 862-871.

Kuroda, K., Izumi, A., Mazumder, B. B., Ohtani, Y., &
Sameshima, K. (2002). Characterization of kenaf lignin

e A

P

by pyrolysis-gas chromatography-mass spectrometry in
the presence of tetramethylammonium hydroxy hydrox-
ide. J. Analytical Applied Pyrolysis, 64(2), 453—463.

Morrison, W. H., Akin, D. E., Ramaswamy, G., & Baldwin,
B. (1996). Evaluating chemically retted Kenaf using chem-
ical, histochemical, and microspectrophotometric analy-
ses. Textile Research Journal, 66(10), 651-656.

Morrison III, W. H., Akin, D. E. Archibald, D. D., Dodd, R.
B., & Payner P. L. (1999). Chemical and instrumental
characterization of maturing kenaf core and bast. Indus-
trial Crops and Products, 10, 21-34.

Parikh, D. V., Calamari, T. A, Sawhney, A. P. S, Blanchard,
E. J., Screen, F. J., Warnock, M., Muller, D. H,, &
Stryjewski, D. D. (2002). Improved chemical retting of
kenaf fibers. Textile Research Journal, 72(7), 618—624.

Ramaswamy, G. N. & Easter, E. P. (1997). Durability and
aesthetic properties of kenaf/cotton blend fabrics. Textile
Res. J., 67(11), 803-808.

Sharma, H. S. S., Faughey, G., & Lyons, G. (1999). Compari-
son of physical, chemical and thermal characteristics of
water-, dew-, and enzyme-retted flax fibers. J. of Applied
Polymer Science, 74(1), 139-143.

Tao, W., Moreau, I. P, & Calamari, T. A. (1995). Physical
and chemical properties of nonwoven mats from kenaf
fibers. Tappi, 78(8), 165-169.

Waikambo, L. Y. & Ansell, M. P. (2003). Hemp fiber rein-
forced cashew nut shell liquid compositis. Composites
Science and Technology, 63, 1297-1305.

Wang, J. & Ramaswamy, G. N. (2006). Physical and chemi-
cal properties of wet processed hemp and Kenaf. AATCC
Review, June, 22-26.

- 1573 -



