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Abstract—Dyeing properties and crosslinking effect of bifunctional reactive dyes on chitosan fiber
were investigated to improve the stability of chitosan fiber against the mild acidic solution and the
wet processing. Chitosan fibers were crosslinked with epichlorohydrin for comparing purpose, and dyed
with C. 1. Reactive Red 194, C. 1. Reactive Blue 50, and the reactive dye having two «
—bromoacrylamide groups at various concentrations. The initial dyeing rates of reactive dyes are rapid
and chitosan fibers absorb the relatively large amount of dyes. The chitosan fibers dyed with these
dyes show the low degree of swelling and the low solubility in 1 % acetic acid solution and also
represent the higher thermal stability. The reactive dye with two @ —bromoacrylamide groups shows

higher crosslinking effect than other dyes.
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Fig. 3. K/S values of chitosan fibers dyed with
RR194(H), RB50(V¥), and LRR(@) at various
dye concentrations.
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Fig. 4. Effect of epichlorohydrin concentration
on the degree of swelling of the chitosan fiber.
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Fig. 7. Effect of dye concentration on the
solubility of the chitosan fiber in 1% acetic acid
solution; RR194(ll), RB50(¥), and LRR(@).
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Fig. 8. TGA curves of chitosan fiber crosslinked
with epichlorohydrin and dyed with RR194,
RB50, and LRR.
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Fig. 9. dTG curves of chitosan fibers crosslinked
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Table 1. Thermal stability of chitosan fibers
crosslinked with epichlorohydrin and dyed with
RR194, RB50, and LRR

Ti(C) THATC) Ti-Ti(C) Tu(TC)

Control 288 340 52 368
RR194 289 389 98 385
Epichlorohy

273 400 127 383
drin

RB50 261 407 146 406
LRR 248 400 152 431

Ti : Initial decomposition temperature
T : Final decomposition temperature
Thw : Half decomposition temperature
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Fig. 10. Microscope pictures of the chitosan

fiber crosslinked with 5% and 50% of

epichlorohydrin with respect to repeating unit of
chitosan molecule after dissolving with 1 %
acetic acid and drying.
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Fig. 11. Microscope pictures of the chitosan

fiber dyed with 2% and 10%(owf) of RRI194
after dissolving with 1% acetic acid and drying.
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Fig. 12. Microscope pictures of the chitosan
fiber dyed with 2% and 10%(owf) of RBS50
after dissolving with 1% acetic acid and drying.
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Fig. 13. Microscope pictures of the chitosan
fiber dyed with 2% and 10%(owf) of LRR after
dissolving with 1% acetic acid and drying.
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