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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 bleaching efficiency by the addition of chelators, penetrants and surfactants.
The bleaching effects on the kenaf fibers were high in high hydrogen peroxide concentration, high in
alkali solution pH, low in long treatment time. The optimal level of hydrogen peroxide on bleaching
effects were at 2% hydrogen peroxide concentration, with pH of 11 and treatment time of 60 minutes.
Under the conditions of 2% hydrogen peroxide concentration, pH 11 and treatment time of 60 minutes, the

" addition of chelator: Sodim Pyrophosphate(SP), Citric Acid(CA) made the bleaching effects of the kenaf
fibers high.
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Tabie 1. The color value of H.0; bleached kenaf fibers according to H.0. concentrations, pH and reaction times

color value
L* a* b* AE H v C whiteness
30 56.62 3.23 19.80 291 363Y 5.50 322 52.21
7 60 65.63 4.13 26.19 9.79 3.13Y 6.40 4.19 56.59
90 67.67 3.39 27.11 12.10 3.60Y 6.60 4.29 57.67
30 67.45 4.01 26.67 11.63 324Y 6.58 4.26 57.73
0.5 9 60 68.52 2.73 2542 12.38 397Y 6.69 4.01 59.45
90 62.99 472 27.08 8.03 282Y 6.13 434 53.90
30 72.72 1.85 24.33 16.33 448 Y 7.11 3.82 63.40
11 60 74.03 0.59 22.85 17.74 5.52Y 7.25 3.56 65.40
90 72.14 0.75 23.84 15.97 530 Y 7.05 3.70 63.32
30 63.39 3.37 24.44 7.21 353Y 6.17 3.90 55.85
7 60 66.42 4.35 25.93 10.36 301Y 6.47 4.17 57.35
90 66.60 3.49 26.69 10.95 353Y 6.49 423 57.10
30 62.73 2.86 23.70 6.546 | 3.85Y 6.10 3.77 55.74
1 9 60 67.24 2.67 25.01 11.09 4.00Y 6.56 3.95 58.70
90 73.23 -0.19 19.92 17.28 6.76 Y 7.17 3.14 66.63
30 68.13 2.03 24.12 11.87 440Y 6.65 3.79 59.98
11 60 75.66 -0.51 21.80 19.58 6.83Y 7.42 3.39 67.32
90 73.54 0.38 23.75 17.40 5.64Y 7.20 3.68 64.44
30 68.64 3.52 26.28 12.63 352Y, 6.70 4.18 58.93
7 60 65.98 3.81 26.65 10.35 334Y 6.43 4.24 56.62
90 67.97 3.12 2491 11.64 372Y 6.63 3.96 59.30
30 70.03 2.14 24.68 13.75 432Y 6.84 3.88 61.12
2 9 60 73.23 2.95 27.81 17.50 383Y 7.17 438 61.29
90 70.68 2.73 25.04 14.32 396 Y 6.91 - 3.96 61.35
30 76.97 -1.92 23.82 21.37 8.06 Y 7.55 3.66 66.81
11 60 80.03 -2.08 18.65 24.42 9.58Y 7.86 2.93 72.60
90 76.96 -1.37 21.46 21.08 7.89Y 7.56 3.33 68.48
untreated 49.46 5.27 23.50 0 244Y 4.80 3.77 44.02
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Table 2. Analysis of variance of bleaching effects on kenaf fibers

e Ax A= BdAF F g8
w3 100083.720 19 5267.564 632.531 0.000
w5 77.192 2 38.596 4.635 0.046
PH - 375.145 2 187.573 22.524 0.001
A7+ 36.347 2 18.174 2.182 0.175
=S +pH 20.928 4 5.232 0.628 0.656
=T A7 26.890 4 6.722 0.807 0.554
pH*A7F 19.850 4 4.963 0.596 0.676
L 66.622 8 8328
& 100150.342 27

*R'=999 (R%24=.998)
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Fig. 1. Bleaching main effects of concentrations, pH and time on kenaf fibers at H.O; bleaching.
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Fig. 2. Bleaching interaction effects of concentrations, pH and time on kenaf fibers at H.0: bleaching.

Table 3. Analysis of variance of bleaching effects on kenaf fibers after pooling

v A g A= BdAx F foldE
=k 100016.052 7 14288.007 2127.934 0.000
e 77.192 2 38.596 5.748 0.011
PH 375.145 2 187.573 27.935 0.000
A7 36.347 2 18.174 2.707 0.091
o3} 134.290 20 6.714

37 100150.342 27

*R%=.999 (R%4=.998)
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Table 4. The result of LSD on the concentration of
hydrogen peroxide

MEE | DFE [BIANAD)] FEA | fISE
1.00 -1.493 1.221 0.236
0.50
2.00 -4.092% 1.221 0.003
Loo 0.50 1493 1.221 0.236
' T 2.00 -2.598% 1.221 0.046
0.50 4.092* 1.221 0.003
2.00
1.00 2.598* 1.221 0.046
*p<.05
64.5 -
63.5 |
62.5 |
2
% 61.5
E 605 -
:
59.5 |
58.5 -
57.5 -
T T T
0.5 1.0 2.0

con

Fig. 3. The Interval Plot which shows the degree of
bleaching by the concentration.
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Table 5. The Result of LSD on the pH of solution

A ajzol A Hi upeh o] pH7EF Eobel wet
W 7ke Aoz Zykhe AL A0+ Utk

A7kl Be FH AR A} A8 A e the <Table
6>3 22t} 919 <Table 6>2] 3 WA Yol A K= v}
9} 7rol A A7k 3082 99 6082 Ao W
ke Aole 2.617018 p<05Z FYFE 5%l
Frolsieh. WA HeAzt 60l A o M gro] A
2| A 7F 308041 W kRt FABE HAZ 60
Erok H@AZE 3080 ZHERT E Ae ¢ F
ioh. 3 A7 3087 A 2 A 90wl A 9 ¥
T 39l ol 2269 p>.059|BE FoFE 5%
M= felatx] Rajch F wA elA A At
6023} 90R <] FMaxE By ¥% g Xole
0.3482 p>05°| B2 Fo5E 5%AM FoskA &
o}, whebA A2 A|ZF 308 Hobe 60%o] B E ATt
Z o x| 7ho] 60R-o)AH 90R L2 ZrsiH L
FWEIE= T ol ZUkeHA ¥eg & & drh o]
= <Fig. 59 Az & g9 F= 5 et
W= Interval Plotol| 4] €A B8 & 3o},

gebq AagolR A4AT AHSEL FuEs

Table 6. The Result of LSD on the time of treatment

() pH M pH BRI B2 | So¥E MAZF | A7 (FEH))| EEeA | fo8s
; 9 -2.698* 1.221 0.039 ’ 10 60 -2.617% 1.221 0.045
11 -8.903%* 1.221 0.000 90 -2.269 1.221 0.078
9 7 2.698* 1.221 0.039 60 30 2.617*% 1.221 0.045
11 -6.204** 1.221 0.000 90 0.348 1.221 0.779
" 7 8.903** 1.221 0.000 9 30 2.269 1.221 0.078
9 6.204%* 1.221 0.000 60 -0.348 1.221 0.779
*p<.05, **p<.01 %p< 05
63.6 —
66 — :
62.6 —
61.6 —|
° %
& c 606 |
61 — o
: 5
.g 59.6 —
I 58.6 —
56 T T T 57.6 T T T
7 9 1 30 60 90
pH time

Fig. 4. The Interval Plot Which shows the degree of
bleaching by the pH.

Fig. 5. The Interval Plot Which shows the degree of
bleaching by the time.
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Fig. 6. 3D Wrieframe Plot of concentrations, pH vs
whiteness.
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Fig. 7. 3D Wrieframe Plot of concentrations, time vs
whiteness.
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Fig. 8. 3D Wrieframe Plot of pH, time vs whiteness.
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Table 7. The bleaching effects of chelator types, wetting agent and sulfactant on the H;0;, bleached kenaf fibers.

Color value L a b AE H \% C w
H>0, 80.03 -2.08 18.65 24.42 9.58Y 7.86 2.93 72.60
H.0, / EDTA 79.20 -0.27 23.18 30.25 631Y 7.78 3.60 68.85
H,0,/ CA 84.07 -3.89 20.54 35.92 1.00 GY 8.28 3.20 73.72
H,0, / SPS 72.06 3.67 22.63 22.67 335Y 7.05 3.68 64.52
H.O, / SP 85.80 -3.66 16.10 38.13 239 GY 8.46 2.60 78.22
H,0, / &-8A| 77.12 1.04 18.09 28.50 548 Y 7.57 291 70.81
H,0, / Al EAI A 74.10 0.98 19.22 25.37 545Y 7.26 3.07 67.73
untreated 49.46 5.27 23.50 0 2.44Y 4.80 3.77 44.02
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Fig. 9. The bleaching effects of chelator types, wet-
ting agent and sulfactant on the H:0,,
bleached kenaf fibers.
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