Journal of the Korean Society
of Clothing and Textiles
Vol. 29, No. 11 (2005) p.1454~1464

™
i

FILEZ MK0| Humg [H5t 172 (2K
O

-LEQ AIEO| HIGIE BAOE-

*

.

Ol8|IXt - alIXt*" - Bhed="

HFLAY ST TP LS, + QOIS o) FH B, A4 LT T

The Study on Bleaching of Kenaf Fibers (Part II)
-Effect of Strength and Elongation-

Hyeja Lee - Hyeja Yoo*' - Youngsook Han**

Dept. of Home Economics Edu., Korea National University of Education
*Dept. of Clothing & Textiles, Seowon University
**Shinsung Girls High School, Cheju
(2005. 3. 11. %)

Abstract

The study was based on a three-stage, non-repetitive factorial experiment in which chemical-retted kenaf
fibers were treated separately with hydrogen peroxide concentrations of 0.5%, 1% and 2%, with pH
solutions of 7, 9 and 11, and treatment times of 30, 60 and 90 minutes. Under optimal conditions, the
study was conducted to determine the strength and elongation of kenaf fibers by the addition of chelators,
penetrants and surfactants. The hydrogen peroxide concentration, solution pH and treatment time directly
affected the strength of kenaf fibers. The hydrogen peroxide concentration, solution pH affected the
elongation of kenaf fibers. It was found, however, that the interaction between pH and treatment time,
concentration and treatment time, concentration and treatment time and pH affected the strength of kenaf
fibers. Also, It was found that the interaction between pH and concentration, concentration and treatment
time, concentration and treatment time and pH affected the elongation of kenaf fibers. Under the hydrogen
peroxide conditions of 2% concentration, pH 11 and a treatment time of 60 minutes, there were no effects
on the strength and elongation of kenaf fibers with the addition of chelator SP, CA.
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Table 1. The fiber strengths of H.02 bleached kenaf fibers according to various H.0: concentrations, pH and
(gh)

times

30 905.5(355.8) 754.5(289.8) 1171.7(387.5)
1.25 60 316.1(127.7) 633.9(103.5) 869.2(224.3)

90 269.0(130.5) 666.5(300.2) 1157.7(112.7)

30 566.7(177.5) 917.3( 98.7) 1031.6(397.4)
2.5 60 503.9( 48.5) 597.4(155.9) 1505.5(410.6)

90 618.7( 91.8) 1027.0(100.2) 898.4(156.8)

30 455.9( 73.9) 661.5(175.5) 1218.9(228.4)
5 60 783.3(231.8) 275.6( 81.3) 1055.1(371.8)

90 360.0(129.6) 652.9(140.1) 1025.9(219.3)

untreated 1112.7 (394.8)

Table 2. Analysis of variance of strengths on kenaf fibers

7 ¥ 28386919.287 27 1051367.381 22911 0.000
= 447802.667 2 223901.333 4.879 0.009
pH 7754518.771 2 3877259.385 84.492 0.000
A 7H 401926.692 2 200963.346 4379 0.015
5% * pH 390570.941 4 97642.735 2.128 0.082
E% * A7H 577246.608 4 144311.652 3.145 0.017
pH * A7} 872758.492 4 218189.623 4,755 0.001
BT+ pl * A7t 2328287.740 8 291035.968 6.342 0.000

2 = 4956047.494 108 45889.329

3 A 33342966.781 135

*R? = 851 (R% = .814)
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Fig. 1. Main effects plot of concentrations, pH and time on kenaf fibers strength at H.O: bleaching
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Fig. 2. Strength interaction effects of concentrations, pH and time(min.) on kenaf fibers at H.0» bleaching
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Table 3. The result of LSD test on the concentration
of hydrogen peroxide

1.00 -102.481

45.161 0.025

0.50
2.00 32.724 45.161 0.470
L0 0.50 102.481* 45.161 0.025
’ 2.00 135.205%* | 45.161 0.003
200 0.50 -32.724 45.161 0.470
' 1.00 -135.205%* | 45.161 0.003

*p<.05, **p<01
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Fig. 3. The interval plot which shows the degree of
strength by the concentration

Table 4. The Result of LSD test on the pH of solution

9 -156.295** 45.161 0.001
7 11 -568.212%* 45.161 0.000
7 156.295%* 45.161 0.001
? 11 -411.917** 45.161 0.000
1" 7 568.212%* 45.161 0.000
9 411.917** 45.161 0.000
**p<.01

pH 9oiA €] =7} pH 7oA 9] ARt & A& ¢
& ATk 3 pH 734 pH 11614 9] Zme] xpe] oA]
p<O10|BE 5 1%AA f9sitt. wahA pH
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2 1%)4 {22 pH 11948 Z=rt 2 28
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A7 308 Frr AEE & 5 Ao B3
HZAIZF 3083 XA 7E 90l = Aol o
Al p<052.2 F-25F 5%00A o siet, whaba H
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Table 5. The Result of LSD test on the time of
treatment

60 122.593*%*% | 45.161 0.008

3 90 107.404% | 45.161 | 0.019
0 30 | -122593%* | 45.161 0.008
90 215190 | 45161 | 0.737
0 30 | -107.403% | 45.161 | 0.019
60 15190 | 45161 | 0.737

*p<.05, **p<.01
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Table 5. The fiber elongations of H,0; bleached kenaf
fibers according to various H:O: concen-
trations, pH and times (%)

renlt o 30 2.35(0.47) | 2.05(0.35) | 2.22(0.27)
L)oo 1.25 60 2.11(0.58) | 3.01(0.74) | 2.31(0.34)

-1000 — 00.700 - 90 1.28(0.45) | 2.63(1.41) | 3.49(1.02)

pH 8 5 p—<so*0 time(min.) 30 | 2.27(0.24) | 2.69(0.32) | 2.57(0.33)

25 60 1.95(0.54) | 2.41(0.76) | 2.69(0.51)

Fig. 8. 3D Wire frame plot pH, time vs strength
90 1.87(0.27) | 3.22(1.21) | 2.22(0.49)

Roz Jejd4E 2T Ashe A9 o AYsH] @ 30 1.82(0.62) | 2.29(0.52) | 1.96(0.11)
AL Q2 9o 5 60 2.05(0.38) | 1.58(0.15) | 1.85(0.41)
Fatakem a0 png A7k We Fwe & A 90 2.71(0.96) | 2.57(0.37) | 2.39(0.19)
$ 759 @ 3D Wireframe PlotS 248 2 3He untreated 2:45(0.35)
<Fig. 8>% 7t} pH7} 112 5ol E 7wyt 2o
Aoz veht 4= Asirh gle whd pHYL 9, 72 FAE AT RigE 0323282 AEE F&,
HolALE 7w As7E 27 Roly ot A7k e pH, A7t %9} pHY| 2324, pHOF Al7He] &
HES ZA 2ot kst g, T2 A w5 AE, FE, pH, A7+ 39
A A3 Ag] 28 323%7F AHET JLe U F
2. Bpobst=a FWO| MR ME Atk
7} 891 F 7= <Table 6>9] FAHEA FoljA]
HA o 2AQ FABFA B 2%, §A49 pH FAARE & Uth BEE p<052 F5FE 5%E,
11, AN 6002 3te] TS & Ak He PHE p<O01Z FIFF 1% Fol5te] Az 98
o BA=E 7zt 549 ANER sHg 2% A= £ AU, HGA7H] B p>05E FAFE 5%
<Table 5>9} 7t} ME FostA gorE AN ke A% FIFS
<Table 5>°] A As}ol} whe} BAHEA & (Analysis AR Bl A& g
of Variance)E Zd 3t Z 3= <Table 6>7 74}, <Fig. 9>9] Ag e} & &3} 4% (Main Effect Plot)

Table 6. Analysis of variance of elongations on kenaf fibers

= 32.888 27 1.218 3.388 0.000
¥ = 2.223 2 1111 3.091 0.049
pH 5.070 2 2.535 7.051 0.001
A 7h 0.840 2 0.420 1.169 0.315
FE * pH 3.893 4 0.973 2.707 0.034
EX * A7 6.290 4 1.573 4.374 0.003
pH * A|7F 1.320 4 0.330 0.918 0.456
% pH * AJ7H 10.821 8 1.353 3.762 0.001

2 38.829 108 0.360

& A 71.716 135

*R* = 459 (R%g = .323)
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Fig. 9. Main effects plot of concentrations(%), pH and time(min.) on kenaf fibers elongation(%) at H.0; bleaching
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Fig. 10. Elongation interaction effects of concentrations, pH and time on kenaf fibers at H,O; bleaching
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FGde 289 FEe pHY = H 29t A
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Zg Foltgix Az fo|7p dAEA) ¥2L &
T Aot 0.5%% 2%2] AN T p<.052 F5E
5%ANME F3IA] Ees & F Utk TE 1% &
FE 2%H e AR Folk p<05oE FIFT
5%04 Folsld FE 1%Y Wt BE 2% wR
o A= AHirt FES ¥ du uE@A B
0.5%, 1%, 2% ZS5oM A As7 vyeus 55
1%419] A= Asto] vlsl] F% 2%cllA o] A5 A
37t A Jepde & 4 sl

N FE 95%00 4 Fxo] o3 Axs xS
el <Fig. 11>9] Hae] #7534 g oM B
HHE $E 2%0A4 A= A7t 24 veldS o
& Slrh.

£ o] pHel| #8 HAFAAZAA(LSD test) 27
£ 29 <Table 89} 7t} <Table 8>9] A WA
oA Be bkl Zo| pH 73 pH 994 9] A=9)
Aol p<O1E FAFE 1% st} watA
pH 9914 8] A L7} pH 794 2] AerT 2 AL &
T Ao} =g pH 73} pH 1104 9] A x9) o] oA

=

Table 7. The Result of LSD test on the concentration
of hydrogen peroxide

0.50 1.00 -0.004 0.126 0.725
' 2.00 0.247 0.126 0.053
100 0.50 0.004 0.126 0.725
’ 2.00 0.292* | 0.126 0.023
0.50 -0.247 0.126 0.053

2.00
1.00 -0.292* | 0.126 | 0.023

*p<.05

0.0 —
§ 01
®
2
§ 02—
[0}
0.3
-0.4 —
0 T T T
0.5 1.0 2.0
conc(%)

Fig. 11. The interval plot which shows the degree of
elongation by the concentration

Table 8. The result of LSD test on the pH of solution

9 <0.380%* 0.126 0.003

7 11 | 0437 | 0126 | 0.001

7 0.380%* | 0.26 | 0.003

? 11| -0.005 0.126 | 0.652

0437** | 0126 | 0.001

1 0.005 0.126 | 0.652
*4p< 01 ‘

p<O1°1BE §ol5F (%A fosit}. weka pH
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Fig. 12. The Interval Plot which shows the degree of
elongation by the pH

Table 9. The result of LSD test on the time of treat-

ment
30 60 0.103 0.126 0.416‘
90 -0.009 0.126 0.478
60 30 -0.103 0.126 0.416
90 -0.193 0.126 0.130
%0 30 0.009 0.126 0.478
60 0.193 0.126 0.130

ok whebA A 7o) wE Ak 308, 605, 90
EF g Aske =y A7kl ©E ol fluk
_\i /‘~ o q_

ANFFE 95%4 T2 23 Ave AwE 1}
B = <Fig. 13>9) Ha9 #2524 29 iz}
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c
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Fig. 13. The interval plot which shows the degree of
elongation(%) by the time(min.)

Table 10. The fiber strengths and elongations of
chelator types, wetting agent and surfactant
on the H,0,, bleached kenaf fibers

H,0; 1055.1(371.8) 1.85(0.41)
H,0./EDTA | 1087.3(378.1)| 68.85 | 2.03(0.38)
M0,/ CA  |1025.0257.1)| 73.72 | 2.07(0.33)
H:0,/SPS | 952.1(104.7)| 6452 | 1.50(0.25)
H0, / SP 90592998y | 7822 | 2.13(0.23)
0,0,/ &84 110893(1749)| 7081 | 2.58(0.87)
0,0, / Al 1166.3(182.2) | 67.73 | 2.72(0.60)
untreated | 1112.7(394.8) | 44.02 | 2.45(0.35)

B ekeg o 4 ok,

3. otEM| 9| Hotof M2 2ot M

<3
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st Fulg S 3 AR ARE AT 438
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2helad Qb A o] HItel| mhE ARG AxdE &
Hishe AR &gt Ao A FikslaAav
o= TS wWel 1055.1gf B8] EDTA 1087.3
gf, CA 1025.0gf, 254 1089.3gf, AWBAA] 1166.3
gf= 719 Hsskden SPset SpPe) A¢= zhz
952.1¢f, 905.9gf= =& Wotxl ot AA AHel= Ak
Ae B4 gy Alme) A IbEeattes
WE S wol 1.85%0] WSl SPSE 1.50%% Zv
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