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The process optimization for development of super deep black fiber
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Abstract— In order to optimize the process for development of super deep black fiber, the silica-containing
polyester fabric, SN2000, was investigated in terms of mass reduction process by sodium hydroxide, selection of
high color strength dyes, and resin treatment. As the results, the mass reduction condition which used 15g/L of
sodium hydroxide at 120C was determined and Dianix Deep Black Plus was selected for the best deep coloration
at around 5% owf. Contrary to the prevailed understanding that the additional use of chromatic dyes would
enhance the deep coloration, four kinds of chromatic dyes such as yellow, red, blue, and green dyes did not
make great effect on the deep coloration. To increase the effect, the commercial resin that has low refractive
index was used additionally and the resin made it possible to lower the lightness of the fabrics down to 8.7
which was generally accepted for super highly deep black fabric.
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Fig. 1. Weight reduction of SN2000 polyester fabrics
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Fig. 3. UV-VIS spectra of various black dyes in N,N-
dimethyiformamide.

Table 1. Total K/S values of untreated SN2000
polyester fabrics dyed with various black dyes

Dyes used Total K/S
BFE 554
PLUS 632
BFR 577
MAW 596

RD-3GM 563

RD-CA 564
RD-3G 581
ECO 593
CC-R 548
CC-G 456
AM-SLR 602
AM-B 498
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Fig. 4. Lightness values of untreated SN2000 polyester
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Fig. 5. Effect of weight reduction on the lightness of
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Fig. 9. K/S spectra of SN2000 polyester fabrics dyed

with both the black and chromatic dyes.

Table 2. Lightness values of SN2000 polyester
fabrics dyed with both the black and chromatic dyes
at different concentrations

Conc. of Yellow, Red, Blue and Lightness
Green dye, respectively (% owf)
0% (black 5% only) 13.40
1% 13.00
2% 12.97
3% 12.94
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