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Halochromism of acrylic fibers dyed

with polymethine cationic dyes
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Halochromic color changes have been observed when PAN-rH (the pre-treated acrylic fiber with
hydrochloric acid) was dyed in neutral condition with polymethine cationic dyes. In this situation the
sulphonic acid group of PAN polymer chain was present entirely in the acid form.

Spectral change of the dye in PAN-rH fiber resembles that in aqueous acidic solutions and can be
explained on the basis of protonation by the sulphonic acid groups of the treated fiber which occurs in
the chromogenic part of the dye molecule. The extent of spectral change is related to electron-
attracting forces of the substituting group on the amino phenyl in the polymethine chromogen.
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Fig. 1. Dyeing rate curves of PAN-rH and PAN-
rNa dyed with various concentrations of DYE10 at
80C.
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Fig. 2. Reflectance changes of PAN-rH and PAN-
rNa dyed with DYE10 (10 mg/l) at 80T for
various dyeing times.

DERT VRYFHC X HEBIMERFERA 7 b
FIDZENBHTETH - T IR L THRBE LAY »
F v Rkt DYE6~9 ¥ X 0 DYE10 @ X % §f ik
HOWTORHEEARZ A% Fig. 3 BIO
Fig. 4 w"7. Fig. 3/ 5%, DYE6 KL X h§ufa
TN BHEOREFEA7 F LDE4E, PAN-TH
Cl3A max 2% 500~550nm f3¥1c B % & IA\ RIS
PAN-rNa i LXT{E L 7c b, #ic 400nm LA
Amax 23 H 5 B EIKO BRI X PAN-rNa (2 e~
TR K E D LRI T,

¥ DYET 3\~ T %, DYE6 ELOZELL
MR BD, PAN-rH © PAN-rNa i %3 % 4t
A7 P ABALOEEIVNI L Rl

DYE8 i L 2 B O RHE AR 7 b ik
PAN-rH, PAN-rNa & & ICIBAEWBINHE * b b,



(B, K, BR)

80}

60 T

40

PAN-rNa

20 |
60 |

40

PAN-rNa
20
60

~ Reflectance, %

40
PAN-rNa

20
60

40

PAN-rNa

20 i N 1 1
400 450 500 550 600 650

Wavelength, nm

Fig. 3. Reflectance spectra of PAN-rH and
PAN-rNa dyed with DYE6~9(10 mg/l).
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Fig. 4. Reflectance spectra of PAN-rH and
PAN-rNa dyed with DYE10(10 mg/l).
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Fig. 5. Color difference of PAN-rH(m) from
PAN-rNa(0O) dyed with DYE6,7,8 and 9, respec-
tively, shown in the chromatic charts of CIELAB
system.
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Fig. 6. Absorption spectra of DYE10 (0.025
mmol/l) in aqueous solution at various concentra-
tions of hydrochloric acid (0 to 1mol/l)
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Fig. 7. Changes in absorbance spectra of DYE6~9
(0.025mmol/l) in aqueous solution at various con-
centrations of hydrochloric acid.
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Table 3. “Net atomic charge”(x 1000) calculated on several atoms in polymethine dye molecule by various MO

methods!?
Casel R=H Case2 R=R
MO methods MO methods

Atoms in dye AM-1 INDO/S CNDO/S Atoms in dye AM-1 INDO/S CNDO/S

N(ring) -166 -91 -178 N(ring) -117 —54 -145
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