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Abstract— Peroxodisulfates are being developed as low temperature bleaching agents for
cotton fabrics to save the thermal energy. In this research we used the colar difference meter
to determine the whiteness which peroxide booster will possibly make an effect on cotton
fabric at the low temperature process using consist of temperature with different conditions
agents, such as sodium hydroxide, sodium peroxodisulfate and potassium peroxodisulfate.

The peroxide bleaching follows a laboratory experiments, using a statistical plan for three
variables: the concentrations of hydrogen peroxide and sodium hydroxide and the temperature
of bathing.

The purpose of this research was to use the response surface analysis method to evaluate
the relative importance of factors providing optimum whiteness.

A ridge analysis of the data on whiteness response results in 3-D response surface dlagrams
for optimizing the concentrations of hydrogen peroxide and sodium hydroxide at about 42~52C,
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Table 1. Factors and their levels
Label
Factors
-1 0 1 2 25
Temperature(C), X, 25 35 45 60
Conc. of HzOz(%), Xz 05 075 1 1.5 2

Conc. of NaOH(%), X3 1 3 5
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Table 2. Coefficient of the response

Regression equations :

HEs - il

o]

o

surface for variable Y

WhiteI‘IeSS, Y. = Bo+ BIX] + BzX2+ B;X3+ BIIXIZ-,- Bzzxzz+ B}JXJZ"" BIZXIXZ + B13X1X3+ stxzxs

Significant Coefficient

Na,S,0s : 04 % Na.S.04 1 1% KeS:0: 04 %

Bo 78.610 78.378 78.353

if 0.374 0.381 0.449

B. 0.219 0.130 0.088

B; —0.194 0.028 —0.023
Bu —0.124 -0.090 —0.155
Bz —0.098 —0.022 —0.013
B —0.101 —0.043 —0.040
Bu: —0.027 0.003 —0.056
B —0.026 0.066 0.012
Bas -0.083 —0.039 —0.046
MSE 0.321 0.273 0.384
R? 0.638 0.692 0.501
F-ratio 9.405 11.926 5.311
Prob)F 0.000 0.000 0.000

Table 3. Canonical analysis of response surface with peroxygen boosters

Predicted value at stationary point.

Na,5:05, 04% 79260 -
Eigenvectors
Eigenvalues Temp. H.Osconc. NaOHconc.
—0.0741 —0.0257 —0.3834 0.9232
—0.2353 —0.2780 0.8899 0.3618
—0.3929 0.9602 0.2473 0.1295
Predicted value at stationary point.
N2,S.0s, 1% 80.1350 .
Eigenvectors
Eigenvalues Temp. H,0Osconc. NaOHconc.
—0.0082 —0.1792 —0.5842 0.7916
—0.0696 —0.1440 0.8115 0.5663
—0.2896 0.9732 0.0125 0.2295
Predicted value at stationary point.
K:S:0:, 04% 78674 -
Eigenvectors
Eigenvalues Temp. H;O.conc. NaOHconc.
0.0101 —0.1337 0.8014 —0.5830
—0.0657 —0.0833 0.5771 0.8124
—0.4875 0.9875 0.1572 —0.0104
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Table 4. Estimated ridge of maximum response for variable MBT with peroxygen boosters

Peroxygen Coded Estimated Standard Uncoded Factor Values
Booster, % Radius Response Error Temp. H;0: conc. NaOH conc.
0.0 78.895 0.104 42.500 1.250 3.000
0.1 78.935 0.104 43.664 1.277 2.869
02 78.972 0.104 44.648 1.305 2.720
03 79.005 0.103 45.464 1.333 2.557
Na,5,0s, 0.4 0.4 79.035 0.101 46.138 1.361 2.384
0.5 79.063 0.099 46.697 1.390 2.206
0.6 79.088 0.098 47.166 1419 2.024
0.7 79.111 0.096 47.565 1.448 1.839
0.8 79.133 0.096 47.098 1477 1.654
0.9 79.153 0.098 48.208 1.505 1.467
1.0 79.170 0.102 48472 1534 1.280
0.0 78.673 0.089 42.500 1.250 3.000
0.1 78.718 0.089 44,097 1.279 2975
0.2 78.758 0.089 45,616 1.313 2.932
0.3 78.794 0.088 47.030 1.353 2.871
Na;S:0s, 1 04 78.827 0.087 48317 1.397 2.791
05 78.857 0.086 49.466 1.445 2.692
0.6 78.885 0.085 50.482 1.496 2.579
0.7 78912 0.085 51.379 1.548 2455
0.8 78.937 0.084 52.178 1.602 2.323
0.9 78.961 0.085 52.897 1.654 2.184
1.0 78.984 0.088 53.550 1.707 2.041
0.0 78.623 0.125 42.500 1.250 3.000
0.1 78.652 0.125 44.209 1.262 2.970
0.2 78.671 0.124 45.863 1.275 2911
0.3 78.681 0.123 47.172 1.302 2764
K:S:0s, 04 04 78.687 0.122 47.489 1.369 2.536
0.5 78.691 0.119 47.362 1.443 2.347
0.6 78.694 0.117 47.159 1514 2.187
0.7 78.698 0.115 46.936 1.582 2.040
0.8 78.701 0.115 46.707 1.647 1.902
0.9 78.705 0.116 76.475 1.712 1.769
1.0 78.709 0.121 46.241 1.776 1.639
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Fig. 1. 3-D Response surface diagram of
whiteness of cotton fabric bleached
with sodium peroxodisulfate, 0.4%.
Variables ! concentration hydogen

peroxide and tempertaure.
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Fig. 2. 3-D Response surface diagram of
whiteness of cotton fabric bleached
with sodium peroxodisulfate, 1%.
Variables : concentration hydogen
peroxide and tempertaure.
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Fig. 3. 3-D Response surface diagram of
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Fig 4, 5, 62 FWL % 45T FAFUEF]
WA Ee Bz HXE AFS Zzte Hikst
ZA HZ Jepd 1goelt}

JAHA 2H9E B3t FANUEF] 5=
HAZ WA T £& JErg v[RA] E3h= A=t
YERsteh

Sodium peroxodisulfate 0.4, 1% 14 NaOH
=t bl wel W A g9 Hawsh FA

fu e

a—-X>» =
Deairablility verasus(HO<4 . Na) at T «= 4an

iteness

Wh

' 0.5 1 NaOH conc. %

Fig. 4. 3-D Response surface diagram of
whiteness of cotton fabric bleached
with sodium peroxodisulfate, 0.4%
at 45C. Variables : concentration hy-
dogen peroxide and sodium hydroxide.
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Fig. 5. 3-D Response surface diagram of
whiteness of cotton fabric bleached
with sodium peroxodisulfate, 1% at
45, Variables : concentration hydo-
gen peroxide and sodium hydroxide.
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Fig. 6. 3-D Response surface diagram of
whiteness of cotton fabric bleached

with potassium peroxodisulfate, 0.4%

at 45C. Variables : concentration hy-

dogen peroxide and sodium hydroxide.
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