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Discoloration of Various Dyed Silk Fabrics by Immersion into
Water Containing Fine Bubbles of Air or Ozone
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Fig.1 Apparatus of producing Os FB water.
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Fig. 2 Pictures of silk fabrics dyed using various natural dye before and after different treatments.

10

period, min

Fig.3 AE* of silk fabrics dyed using steuben skin
without mordant and immersed in Os FB water for
different periods.
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Table1 AE* of various dyed fabrics before and after immersion into different liquids.
natural dye steuben red onion brown onion
mordant none  nome Mg®* AP* Ca®* Ti** Fe* Cu** nmone Mg AP*  Ca¥* Ti%  Fei* Cu?t
(A) before treatment 63.15 4993 4824 5506 4591 63.17 5808 60.79 5427 53.54 6037 5395 6557 59.38 66.13
(B) immersed in water 61.44 4929 47.11 5451 4500 6290 5793 60.77 5392 53.09 5971 53.56 6538 59.32 66.13
(C) immersed in air FB water  58.89  46.79 47.21 5426 44.84 62.62 57.69 60.55 5287 52.84 5943 53.19 6588 5935 66.15
(D) immersed in O; FB water  57.94 46,66 47.12 5393 4474 6253 57.51 6043 5287 5271 5957 S53.17 6528 59.12 6593
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Table 2 L* of various dyed fabrics before and after immersion into different liquids.
natural dye steul red onion brown onion
mordant none none Mg AP Ca* Ti* Fe* Cu® none Mg AP Ca?* Ti* Fe¥*  Cu?t
(A) before treatment 4090 57.26 59.25 5210 61.04 4191 4220 4930 59.13 59.52 6098 58.62 49.38 4298 52.51
(B) immersed in water 4174 5777 60.02 53.05 6185 41.50 4232 4973 59.12 5953 6131 5877 49.09 4298 53.14
(C) immersed in air FB water  43.73  60.22 60.12 53.77 6221 41.87 4261 5136 59.97 59.63 62.06 59.32 4829 4276 52.52
(D) immersed in O; FB water  44.71  61.23 61.87 5493 64.50 41.68 43.14 5152 61.62 59.89 61.77 5935 4924 4326 52.80
Table 3 a* of various dyed fabrics before and after immersion into different liquids.
natural dye steuben red onion brown onion
mordant none none Mg¥  AP*  Ca¥ Ti# Fe'* Cu** none Mg AP* Ca® Ti* Fe¥t  Cu?
(A) before treatment 2497 1886 1692 -1.38 1569 11.17 347 042 17.17 16.85 1326 17.02 2127 501 13.74
(B) immersed in water 2231 1841 16.08 -0.75 1534 1045 3.06 099 17.03 1660 1287 1686 21.06 5.00 13.45
(C) immersed in air FB water 2044 16.87 16.00 -0.01 1471 1021 322 053 1640 1635 1230 16.50 21.02 470 13.66
(D) immersed in O; FB water 20,08 1536 13.84 -091 1246 1030 299 035 1473 1590 1177 1570 2040 514 1325
Table 4 b* of various dyed fabrics before and after immersion into different liquids.
natural dye steuben red onion brown onion
mordant none none Mg  AP* Ca Ti** Fe’* Cu?* none Mg™* AP* Ca?* Tiv* Fe¥*  Cu?t
(A) before treatment .11 2121 2264 30.00 21.72 2622 1475 36.03 3332 3281 4554 3232 38.09 21.08 4568
(B) immersed in water 899 2118 2225 3049 2148 2502 14.86 3660 3283 3223 4507 3196 37.51 2099 46.39
(C) immersed in air FB water  -8.70 21,33 22.67 31.09 2217 2524 1496 3831 3244 3208 4547 3219 3737 20.54 4576
(D) immersed in O; FB water  -9.26 23.82 26.45 32.14 2650 2449 1624 3833 3511 3241 4557 3256 3793 2113 4585
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Fig. 4 : AE*beiore - AE*03, L*before - L*03, a*before - a*03 and b*before - b*03 of silk fabrics dyed using various natural dye.
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