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Abstract

In order to improve dye-affinity, four methods to introduce tertiary nitrogen groups into
segmented poly (urethane-urea) elastic fibers were tested.

Introducing tertiary nitrogen group into terminal end groups did not provide a degree of
dye adsorption that was sufficient to improve dye-affinity. The tertiary nitrogen group co-
polymerized in soft segments had the greatest effect on dye-affinity. In particular, copolym-
erization of polyesterdiols synthesized from adipic acid and 2-methyl-2-(N, N-
dimethylaminomethyl)-1,3-propanediol (Abbreviated as NPM), with polytetramethyleneglycol
(PTMG) provided the greatest increase in the the degree of dye adsorption. With an increase
of the content of tertiary nitrogen, the degree of dye adsorption proportionally increased.
Dye-affinity of SPUU was improved by copolymerization of as little as 10 parts of polyester-
diol in the soft segments. Furthermore copolymerization of PTMG and polyester-diol in the
soft segments improved elastic recovery at low temperatures.

Dye-affinity was also improved by copolymerization of NPM and propylenediamine in the
hard segments. However the improvement was inferior to that obtained by copolymerization
of the soft segments.

It is probable that dye molecules can be diffused more easily into regions containing soft
segments than into those containing hard segments because of the crystalline structure of
hard segments. Copolymerization of hard segments had a negative influence on instantane-
ous elastic recovery due to disordering of the physical cross-linking.

Key Words : Segmented Poly (urethane-urea); Dye-affinity; Tertiary nitrogen compound; Dye
adsorption; Elastic recovery
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Table 1 Effect of adding ways of chain extenders on the spinnability

- |Method of polymerization [NPM mol% /PDAAdding ways of chain extenderg Spinnability
random. copolymerization 5 mixing good
10 mixing good
block copolymerization 10 NPM—PDA poor
10 PDA—=NPM—PDA poor
5 PDA—NPM—PDA poor

T29




44

J. Text. Mach. Soc. Japan

Table 2 Relationship between content of tertiary nitrogen and dye adsorption for SPUU

sample t-N_in_soft segments t-N in _hard segments [t-N_in_blended polymer | Content of t-N dyeability
PTMG NPM/HD-AA PDA/NPM NE/ED2 degree of dye adsoption, mg/g
parts parts | composition composition composition m eq./kg C.1.23635 C.1.17045
fiber 90 10 85/15-100 136 134 -
90 10 50/50-100 109 11.1 -
90 10 15/85-100 51 3.7 -
film 98.5 1.5 100/0-100 10.5 5.7 1.00
97.0 3.0 100/0-100 21 8.6 1.38
95.0 5.0 100/0-100 34.7 12.9 2.18
925 15 100/0-100 51.5 19.8 3.36
92/8 33 5.5 0.40
85/15 59 8.8 1.00
95/5 90 6.9 2.18
90/10 180 13.4 4.36
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Fig. 1 Relationship between content of tertiary nitrogen
and degree of dye adsorption for C.I. 23635 for
SPUU film containing. NPM
(1)PTMG/NPM — AA: in soft segments
(2)PDA/NPM: in hard segments
(3)NE/ED 2:in blend polymer
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Fig. 2 Relationship between content of tertiary nitrogen
and degree of dye adsorption for C.I. 17045 for
SPUU film containing NPM
(DPTMG/NPM-AA: in soft segments
(2)PDA/NPM: in hard segments
(3)NE/ED 2: in blend polymer
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(1)NE: without NPM
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Fig. 4 Effect of copolymerization ratio on unrecovered
elastic strain after elongation fixed at 300% for 10
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ments
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