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Abstract

Kenaf has a rigid and rough touch that inhibits the use of it as a textile material; therefore, this study
developed a novel textile material using kenaf. Kenaf and cotton were blended in the ratio of 3:7 and
manufactured as 20' spun yarn that was compared to 20's spun yarn made of 100% cotton. Both kenaf/
cotton-blended and 100% cotton spun yarn were constructed as plain woven and knitted fabrics. Four
kinds of fabrics were prepared as follows. Plain kenaf/cotton-woven fabrics, plain cotton-woven fabrics,
kenaf/cotton jersey, and cotton jersey. A cellulase washing process was carried out to reduce the
character of kenaf/cotton-blended fabrics, rigid, and rough touch. All fabrics were pretreated with
NaOH. NaOH at the concentrations of 0, 0.25, 1.25, and 2.25moVL, and cellulase at concentrations of
0, 1, 3 and 5g/L were used since the pretreatment of NaOH has a higher efficiency of weight loss than
Na,COs, K2COs and Triton X-100. The ratio of weight loss, tensile strength, stiffness, drape property,
and surface appearance were measured in order to evaluate the efficiency of the washing treatment on
fabrics. Kenaf/cotton-blended fabrics exhibited more rigid and rough features than cotton fabrics. A
cotton jersey showed significant differences in the degree of stiffness and drape propertics. When all
fabrics were treated with 1.25mol/L of NaOH and 3g/L of cellulase, kenaf/cotton-blended fabrics
showed a higher retention ratio of tensile strength than cotton fabrics after washing despite the
increased weight loss of kenaf-blended fabrics compared to cotton fabrics. The ratio of weight loss for
all fabrics was well correlated with flexibility. The washing treatment process made woven fabrics more
flexible than knitted fabrics, because the stiffness of woven fabrics made the rubbing actions stronger.
Kenaf/cotton-blended fabrics showed a significantly higher ratio of weight loss and more reduction in
stiffness than cotton fabrics after the washing treatment. This might be due to the lack of cohesiveness
and easy elimination from fabrics. The drape property of kenaf-blended fabrics was superior to cotton
fabrics.
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Table 1. Characteristics of kenaf/cotton blended yarn and 100% cotton yarn

Yarn Size (Nec) 20.1 20.6
Tenacity gf/Nec (CV%) 505 (12.84) 524 (6.75)

Elongation (%) 4,88 491

TPI 17.9 18.4
Nep 6840 21

U (%) 21.16 9.13
. Thick 3645 23
Thin 755 0

Hairiness 6.38 6.97

YER I gl g Zol 1km W9 FoiAAY 7=
A= AHE ZHToEN 4, £ 59 ZHFE
e = IPIImperfection Index)2] 73-$% KCERFA}
= #2& XA AFT 3,600970 U o] A A
S YL AvhEAS, 1995). 1 9 dde] 2
o] & Ut 3t E9-(Hairiness)E= Y53t}

Aol EAo gt 255 FH3to B
ol A A &g KCEFAE 100% AR
2 A sty ot WAk HE)] =t A%y
3, Ae] ¥ Bgdsi= o) Fal
H 3t A= KCHE3 KCAA ¢ B4
Ak

2. 50 KXo §Y

KCELAe BALZ A2, AA % AJ51] KCA =,
KCAIA, 100% B8 &, 182 BAX| o] 77-& <Table
259 JeElATH 593 A AR AF = #H
AP o} Avzrt e o= | 100% of ¥l
3 HEL 63%, AAE 7.0% H FAHRLH, FFS
2 8o) 7.7% A A7} 8.6% =7}t

<Table 3>2 KCAE, KCAA, 100% WA &, 18
3 HAA G 4F NEEY IRIE, FAE, 2ol
A 5 234 54 vekd ol

H 100% A9 AUzt 248 KCAEEY] %

Table 2. Characteristics of the woven & knitted fabrics made from cotton and kenaf fibers

' Fabrics Construction Plain wea\}e ) f’lain wea\;e Jersey Jersey
Fabric Count (inchz) T1x68 72x69 30x42 32x41
Thickness (mm} 048 0.45 0.71 0.66

Weight (g/m”) 157.14 145.02 209.33 185.55

Table 3. Physical properties of woven & knitted fabrics made from cotton and kenaf fibers

. Warp Direction 2533 2481 17.82 16.39
Tensile Strength (kgf)
Filling Direction 24.05 24.16 11.48 10.62
. Warp Direction 13.13 14.39 107.69 105.73
Elongation (%)
Filling Direction 19.01 19.41 171.65 172.13
. Warp Direction 7.75 5.50 3.09 2.36
Flex Siffness (cm)
Filling Direction 9.12 8.32 577 438
Drape Coefficient 98.04 92.70 80.04 73.84
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Fig. 1. Weight loss (%) of fabrics according to various kinds of pretreatment agents.
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Weight Loss (%)

~a—KC-woven Fabric
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0 0.5 1 1.5 2 25
Concentration of NaOH (mol/L)

Fig. 2. Effects of concentration of NaOH on weight loss (%} of KC and cotton fabrics after washing treatments
{concentration of cellulase: 3g/L).
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Fig. 3. Effects of concentration of cellulase on weight loss (%)of KC and cotton fabrics (concentration of NaOH for
pretreatment: 1.25mol/L).
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—o— Cotton-woven Fabric
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0.5 1
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Concentration oh NaOH (mol/L)

Fig. 4. Effects of concentration of NaOH on retention ratio (%) of tensile strength of KC and cotton fabrics

(concentration of cellulase: 3g/L).
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Fig. 5. Effects of concentration of cellulase on retention ratio (%) of tensile strength of KC and cotton fabrics
{concentration of NaOH for pretreatment: 1.25mol/L).

785% FA&E RYS, AAEL 7FEe] 728%
o] 1T} 24 81kefoll A 15.11kefZ 60.9%2
FAEE EQTh &, AvZ ELAES A HAE
B} ghEgel o feds B8l QAR §4
&of o A Yl

KCARA = Z#FE0] 579%°] 2 Q33 EE 17.82%kef
oA 11.14kgf=2 62.5%2] A& etz HAA

16.39kgfol A1

B g 5.14%% 9hE AR E
o= AEY A

9.85kgf= 60.1%2] FA&& e

$-9 wlgt7bA 2 KCAA 9] 7ol AAR T} &
= B3k ABAE A& O FA Ve
o]& 3 At AVEA S AATET) 90% ©)Fe
2 WAdsRT E7] qiolelalAt 9, 2004a) 21737
=] Azt AE Aoz AdHT)

4) YA XMejof e Zoizet 2ol =Y Het
<Fig. 6> 44 Aol g AFEst A A+
94 Fo) N g9 FARE vFste] Yehd 2¥o]

10 12
9.12 .
Before Washing
8.32 == After Washing 10
8 —— Weight Loss (%)
i 18 _
§ 6 S
@ 8
9] 6 A
» 4 b
5 14 B
B .
2.02
2 e
- = |2
‘ . )
O 7 ‘o“i‘//é A “M 0
KC Cotton KC Cotton
Plain Weave Jersey

Fig. 6. Flex stiffness and weight loss of KC and cotton fabrics before & after washing.
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Fig. 7. Drape coefficients of KC and cotton fabrics before & after washing.
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Fig. 8. Stereoscopic micrographs (x15) of kenaf and cotton blended fabrics before & after washing treatments.
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