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Application of porphyrin iron/H,0, system in low
temperature bleaching of cotton fabrics

HUANG Yi' LI Sigi' RUAN Feifei’ LI Bo' SHAO Jianzhong'
(1. Engineering Research Center for Eco-Dyeing & Finishing of Textiles Ministry of Education
Zhejiang Sci—Tech University Hangzhou Zhejiang 310018  China; 2. NICCA Chemical ( China)
Co. Lid. Hangzhou Zhejiang 311231 China)

Abstract In view of the problems of energy consumption environmental pollution and fabric strength
loss during the conventional oxygen-alkali bleaching biomimetic metal complex porphyrin iron was used
as a catalyst in low temperature peroxide bleaching of cotton fabric. The influences of catalyst
concentration pH value H,0, concentration bleaching temperature and time on the whiteness and
tensile strength index of the treated fabric were investigated by single factor and orthogonal tests. The
optimized parameters are as followed: mass concentration of porphyrin iron is 0. 001 g/L. mass
concentration of 30% H,0, is 2 g/L.  and bleaching at 60 °C for 45 min with a pH value of 12. The
treated cotton fabric achieves the whiteness of 75.02%  which is higher than that in conventional oxygen—
alkali bleaching and tetraacetyl ethylenediamine ( TAED) activation bleaching process. The tensile
strength of the treated cotton fabric is 91.9%  which is better than that in conventional alkaline oxygen
bleaching process but lower than that in the TAED activation bleaching process.
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Tab.1 Orthogonal experiments and results of low temperature catalytic bleaching of cotton fabric
A B C b E
’ . 1% IN
/°C 4 pH 4 /min
/(g-L™) /(mg+L")
1 40 1.0 9 0.1 15 36. 14 602. 53
2 40 1.5 10 1.0 30 43.08 582.13
3 40 2.0 11 3.0 45 50. 61 607.23
4 40 2.5 12 5.0 60 64.94 584.07
5 50 1.0 10 3.0 60 50. 12 614.43
6 50 1.5 9 5.0 45 48. 20 610.23
7 50 2.0 12 0.1 30 54.76 641. 00
8 50 2.5 11 1.0 15 49. 47 631. 40
9 60 1.0 11 5.0 30 50.73 636. 40
10 60 1.5 12 3.0 15 61.72 609. 40
11 60 2.0 9 1.0 60 50. 16 635. 60
12 60 2.5 10 0.1 45 51.10 626. 40
13 70 1.0 12 1.0 45 69.70 622.27
14 70 1.5 11 0.1 60 50. 46 599.27
15 70 2.0 10 5.0 15 56. 84 601. 10
16 70 2.5 9 3.0 30 53.93 633. 20
ky 48. 692 51.672 47.108 48.115 51.042
ko 50. 637 50. 865 50. 285 53.102 50. 625
ks 53.427 53.093 50.318 54. 095 54.903
ky 57.733 54. 860 62.780 55.178 53.920
R 9. 041 3.995 15.672 7.063 4.278
k 593.990 618. 908 620. 390 617. 300 611. 107
k, 624. 265 600. 258 606. 015 617. 850 623. 183
ks 626. 950 621.232 618.575 616. 065 616.533
ky 613. 960 618. 767 614. 185 607. 950 608. 342
R 32.960 20.974 14. 375 9.900 14. 841
2.7
/ 3
2 . 1)
TAED /
75.02% 2) /
TAED/H,0, 0
2 pH > > > >
Tab.2 Performance comparison of bleached cotton fabric
under different bleaching processes : > > > pH >
1% /N °
72.43 574.6 3) /
TAED 73. 80 623.6 . 0. 001 g/L

75.02 598.5

2 g/L 60 °C.pH 12
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