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Abstract—The setting behavior of disulfide-enriched wool and disulfide-crosslinked silk obtained by treat-
ment with a disulfide-containing crosslinking agent, bis ( B-isocyanatoethyl) dissulfide was compared with
that of untreated wool and silk under the absence and the presence of a reducing agent.

Rearrangment of secondary bonds facilitated by cleavage of crosslinks as well as rearrangement of cross-
links itself seems to play an important role in the set stability.
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Table 1. Construction of silk fabric.

Fabric density

Design Denier (tread/2.54 cm) Y‘;ﬁ:fé’)t
Warp Weft Warp  Weft
Plain  21D/3 21D/4 162 80 58.1-62.3
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Scheme 1. Reaction mechanism of BIED on protein
fiber.
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Table 2. Treatment results of wool fiber with BIED in DMF

Treatment condition Add on (%) Sulfur content BIED uptake (#mole/g) ecf;(()jes::?;](n(y’%)
Conc. (gfl) Reaction time Found. Cale. S, Sy Total  Crosslink  Branch
6 5.91 5.94 4.22 3.76 291 139 152 47.8
12 8.34 8.20 4.84 4.28 402 213 189 53.0
9 24 10.12 10.02 5.32 4.58 492 237 255 48.2
48 12,59  12.63 5.98 5.11 619 313 306 50.6
72 1270 12.87 6.04 5.17 631 324 307 51.4

Table 3. Treatment results of silk fiber with BIED in DMF

Treatment condition Add on (%) Sulfur content BIED uptake (umole/g) e%g(;isgg:;iglﬂ%
Conc. (g/l) Reaction time Found. Calc. S, Sy Total Crosslink  Branch
6 4.61 4.60 1.38 1.12 225 141 84 62.7
12 7.84 7.72 2.25 1.68 379 187 192 49.3
9 24 10.01  10.36 2.95 2.10 509 216 293 42.4
48 11.69  11.98 3.36 2.52 588 294 294 50.0
72 13.92  13.73 3.79 2.83 674 336 338 49.9
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Fig. 2. Settability of wool and silk fibers in 0.1 M
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Fig. 3. Setability of wool and silk fibers on reduction-
oxidation condition.
Wool; -O- temporary set, -@- permanent set
Silk; -a- temporary set, -a- permanent set
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