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Optimization of bleaching technology for mulberry
fiber by bio-extraction

GAO Xiao-juan',Du Shuang-tian' ,GUO Yu-xiao’ , YANG Qin!
(1 College of Life Science s Northwest A&F University ,Yangling s Shaanxi 712100,China;2 Institute of Soil and

Water Conservation s Chinese Academy of Sciences and Ministry of Water Resources,Yangling , Shaanxi 712100 ,China)

Abstract :[Objective] The bleaching technology for mulberry fiber by bio-extraction was studied and
the technological conditions were optimized. [Method] The effects of NaOH, H, O, , temperature, time, and
the ratio of water/fiber on the bleaching of mulberry fiber by bio-extraction was studied. A mathematical
model of the relationship for these factors with fiber whiteness was established by using the five-way quad-
ratic orthogonal regression design. [Result] (1) The effects of five factors on the fiber whiteness were:
bleaching temperature>>bleaching time>>dosage of NaOH>dosage of H,O, >>ratio of water to material,
and bleaching temperature was the main factor influencing the fiber whiteness; (2) The factor interaction a-
nalysis suggested that the interaction of dosage of NaOH and bleaching temperature, dosage of H,O, and
bleaching time,ratio of water to material and bleaching time increased the fiber whiteness effectively. [Con-
clusion) The optimum technological parameters were: NaOH 2. 05 g/L,H, 0, 6% ,ratio of water to materi-
al 16. 7 ¢+ 1, temperature 112 C, and bleaching time 125 min, the fiber whiteness in the optimized fiber
whiteness model reached above 75. 0. It was identified correct and feasible by repeated experiment.
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Table 1

Factors and levels of the bleaching technology for mulberry fiber by bio-extraction

% Factor

K Z Zy
Levels x;(Z;) BHE/ (g« LD
Dosage of NaOH

AR R/ %
Dosage of H,0»

Z3
KRG
Ratio of water
to material

Z,1 ZS
EHRE/C

I E W ) /min
Bleaching temperature  Bleaching time

r(Zs) 3. 00 6.00 20. 00 120. 00 180. 00
1(Zy+47) 2. 46 5.35 17. 82 111. 29 147. 35
0(Z,) 1.75 4.50 15. 00 100. 00 105. 00
—1(Z; —A) 1.04 3.65 12.18 88.71 62. 65
—r(Zij) 0.50 3. 00 10. 00 80. 00 30. 00
(A,:(ijk—lmZ?_fa)/Zr* ; 0.706 9 0.847 0 2.823 4 11.293 7 42.351 4
Alternative gradient
i i > 2 x1=1.416 6 Z, — 2,=1.180 6 Z;— r3=0.354 2 Z3— 2,=0.0885Z,— x5=0.023 6 Zs—
(x;=(Z;—Zoj) /A 2.479 1 5.312 9 5.312 7 8.854 5 2.479 3

Coding formula

Eer” =1L.770 9320 .21 Zo, 53 RS § AR Z; 1) B T K E K,

Note: r* =1.770 9;Z5; .Z1; . Zo; indicate upper level, down level and zero level respectively.
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Table 2 Effects of different treatments on the whiteness of mulberry fiber

IR e R Y R e R R S]: 3 e R Y

No. Whiteness of fiber No. Whiteness of fiber No. Whiteness of fiber
1 80. 2 11 74.4 21 70.1

2 58.7 12 49.1 22 68.3

3 74.0 13 75.5 23 73.3

4 64.9 14 39. 8 24 56. 6

5 64.5 15 66.5 25 70. 2

6 65.5 16 58.8 26 63.3

7 76.0 17 73.2 27 71.8

8 55.1 18 59.8 28 71.2

9 68.0 19 75.3 29 69.7
10 57.1 20 70.0 30 72.0
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Table 3 Analysis of different factors on the whiteness of mulberry fiber
T g S0 K F Influencing factor
Item xo x1(Z) x2(Z3) x3(Z3) x1(Z)) x5(Z5) T
Dt 30. 00 22.27 22.27 22.27 22.27 22.27 16. 00
B; 1992.90 73.43 34.09 —6.31 129. 90 88.92 8. 70
bj 66. 43 3. 30 1.53 —0.28 5.83 3.99 0. 54
S; — 242.10 52.17 1.79 757.63 355. 00 4.73
F; — 233.65* " 48.19** 1.65 699. 86 * 32.79* 4. 37
a; 0.01 0.01 — 0.01 0. 05 0.25
e g 20 K F Factor
Item 1123 X124 135 To X3 X2 X4 T2 X5 T3y
Dt 16. 00 16. 00 16. 00 16. 00 16. 00 16. 00 16. 00
B; 7.30 —29.10 —8.18 12.70 16. 00 —23.10 4. 10
bj 0. 46 —1.82 —0.51 0.79 1. 00 —1.44 0. 26
S; 3.33 52.93 4.18 10. 08 16. 00 33.35 1. 05
F; 3.08 48. 87 3. 86 9. 31 13. 65 30. 81~ 0.97
a; 0. 25 0.01 0.25 0. 10 0.05 0.05 —
e | 520 K] F Factor
Item 235 T4x5 x12(x ) 222 (a2 ) 32 (xy”) EVRCTED) 52 (x5 )
PIE 16. 00 16. 00 19. 14 19. 14 19. 14 19. 14 19. 14
B; 17. 90 10. 30 —51.70 —13.96 —35. 60 —62. 26 —51.00
b; 1.12 0. 64 —2.70 —0.73 —1.86 —3.25 —2.66
S, 20.03 6.63 139.69 10. 19 66. 23 202. 38 135.74
L, 18.50" 6.12 129.04 % % 9.41" 61,18 * 186.96 " * 125,40~
a; 0.05 0. 10 0.01 0.05 0.01 0.01 0.01

T By N RO s 0; R EG S 22 V05 B F O FASSR R sq; B AR5 % % FORZER I BE AT % RRZFILBE KT

Note: Bj:constant matrix;b; : regression coefficient;S; : square of deviance; F; : F-test value;a; : significance level; % % extremely significant

level; #* significant level.
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Fig. 1 Whiteness of fiber at different levels of experiment factors
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Fig. 4 Effects of ratio of water/fiber (x3) and bleaching time(x;) on the whiteness of fiber
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