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Abstract— Exhaustion increase using cationic dyes on polyamide fibers are not easy work due to the limited
amounts of the functional end groups(-COOH) in the substrates. Therefore, to enhance dye exhaustion, polyamide
fibers are required to be modified onto desired surface properties of the fibers using anionic bridging agent. In
this study, synthetic tanning agent for pre-treatment finishing and cationic dye(berberine chloride) for dyeing of
polyamide fibers were used. For surface modification, polyamide fibers were pre-treated with synthetic tanning
agent at various concentrations and temperatures. The increased concentration and temperatures of synthetic
tanning agents had resulted in exhaustion increase. The modified polyamide substrates showed increased cationic
dyeing exhaustions and the corresponding dyeing results from treated samples represented higher exhaustion
properties than those of non-treated counterpart. The increased dyeing effects of cationic dye can be attributed to
the supplied ionic interaction and electrostatic attraction sites on the surface of polyamide substrates..
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Fig. 1. Structures of (a)syntan and (b)berberine chloride.
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D, : the amount of syntan in liquor prior to treatment
D: : the amount of syntan in liquor after treatment
C : concentration of syntan
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Fig. 2. Reaction scheme of syntan and berberine ? ‘ Conc.s(o.w.f) ’ "
attraction on polyamide fibers.
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Fig. 3. Effects of temperature on the syntan exhaustion,

Fig. 4. Effects of concentration on the syntan exhaustion;
(a) %E, (b) gE.

Table 1. Effects of temperature and concentration on the syntan exhaustion

70C

o 40C 50C 60C 80C

(WE  ®E (ME (@E (WE (E (WE (QE (WE  (YF
2 284 0.011 374 0.015 44.6 0.018 49.8 0.020 74.2 0.030
3 23.5 0.014 33.0 0.020 432 0.026 50.7 0.030 73.6 0.040
5 175 0.018 233 0.023 35.6 0.036 442 0.040 63.7 0.060
7 11.40 0.016 17.8 0.025 27.8 0.039 404 0.060 55.4 0.080
10 9.7 0.019 12.7 0.026 231 0.046 335 0.070 485 0.100
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Fig. 5. Effects of pre-treated syntan concentration and
temperature on the exhaustion of cationic dyeings; (a)
concentrations, (b) temperatures.

Table 2. Effects of pre-treated syntan concentration and temperature on the exhaustion of cationic dyeings

Conc. of syntan (o.w.f)

Pre-treated temperatures

40T 50C 60C 70C 80T

untreated 65.3 66.6 66.7 68.2 67.9
2 68.0 67.2 69.0 72.3 725

3 67.6 67.9 71.0 74.7 75.1

5 68.2 70.1 73.7 772 80.0

7 67.9 71.1 744 79.2 82.2

10 694 72.6 76.1 819 85.3
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