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with various types of cationic dyes
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Mukogawa Women’s University, Nishinomiya 663, Japan

Halochromic color changes have been studied in acrylic fibers dyed with various types of cationic
dyes. Hypsochromic color changes were observed in the PAN-rH (having the sulphonic acid group in
the acid form) fibers dyed with aminoanthraquinone dyes and triphenylmethane dyes, but no spectral
changes were observed in those dyed with thiazoleazo dyes.

Spectral changes in the dyed PAN-rH were similar to those in aqueous solutions at 0.1~0.01 mol/1
acid concentrations which are equivalent to the amount of acid groups; 0.04 mol/kg fiber. This can be
understood to be due to the protonation onto the dye molecule by the sulphonic acid groups in the
treated fiber. The protonation was thought to occur in the chromogenic part of the dye molecule.

1. S

7 7 ) AR OMBEEIIC X 5> TR ERI XI5
hFF VRRREHDORERE(~r 2 e I XA)H
BRIZHONWT, TCRMEGE O T VR_Hh T+ RtV
BIOEBRORY AFVRIFH /Q’%H”LE&?
ZJ%& LT -1z,

BEOH 5+ VNI VT bR A 4 v R
BOEME L TR LE S BT, Bl o
DR (BRI R Bk A RE TS, XH
BRI DERER I A B T A AE BB Lokt
F VIR FEOBRS T EEBED T v b v ESHEEE
ALT, FRAROBREGE-> RE hBHEYE
T5ZENRDONR. ZOBHEDERITHEEEN
LEEE IS e b v EOHAEERCERT SR

HF A v OEBERGFOERE & BES B LD
B Elcoie.

AMECREILRENLERTTFREEZ D -2
&4 DHF A YR RD, Rl ES T LB
PR OMEERCOWT, BHoFEI
Lo THE L.

Ticbb, 77}»Mﬁ¢@ﬁ%%%¢ﬁﬁﬂ&
Lok (LA F, PAN-rNa &) s JOBRI & L
7ofRA4E (LIF, PAN-rH CBE-) 23R8 L, i
DHAF A VR ELTCT I )TV FIF ) v
(AAQ) RZukl, HERL LTI Y 7 2=l A Y
(TPM) %3 XL OF 7 V' — 17 Y (TAZ) Ffukt o &
O, IERRC X BREHDOREERAR 7 il
FEL7l. X5 PAN-rNa & PAN-rH & Offic %
hoZEHEEL, ThbOEBBERORINA S



&, #HR)

MR A B X THE LR L
THRHEH L. BHO7 V(AAZ)REBLIOEY 2 5
v (PMT) REROFERY Lo, RENAbERE
B HTHRBADI F 4+ VR I OWTRIEYR
P o

2, ® B&

2. 1 SRERRH
2. 1.1 TV ILGEERE

T2V v=b9NT 2 VAR AFAREBEESED
BEr & VIEKBEIOHA LI 3.3dtex DT 7 )
NBMER A\, S TIREBRE LW R D R o
0.040mol/kg fiber DB PAN-r # Fv, —¥T
0.026mol/kg fiber DEX¥} PAN-r(26) % L7-.
FRRERYEMUAEIC L Y, BRoOBRBELHT
% A AR PAN-TH 5 ORI O E» H 15
HRHESEE PAN-rNa % 58%L 7.
2. 1. 2 hF#A.zH

Table 1IR3 4 D 5% DYE4, 13 3 L O 14
Zzv2r—%& LRt MG L DiREEX
hizdhorv=x) - AL VERELYEIEL, B
BMLUTHCE. lixmBSsrb=%7 —1 L bl
H L7 Rubt 2 B d LRV .

Table 1. Cationic dyes used in the present study

substituted grp. C.I.Name

DYE4 X!=H C.I.Basic Blue 47
x2=—~ HCH,N(CH;),-HCI

DYES X'!'=CH, C.1.Basic Blue 22
X2= C;HN(CH,),Cl

DYEll X3:=H C.I.Basic Green4

DYEI2 X3=Cl C.I1.Basic Blue 1

DYE13 X¢=H

DYE14 X4=OH
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Fig. 1. Reflectance spectra of PAN-rH and PAN-
rNa dyed with- AAQ dyes of 1.0 mg/g fiber.
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Table 2. Color differences in CIELAB system of
PAN-rH from PAN-rNa ‘dyed with AAQ, TPM
and TAZ dyes.

Dye Dyed PAN-r L* a* b* AE
DYEe G0 28 w0 B0
DYES W 3 26 a1 149
DYEU 55 353 03 168
DYE:Z G e 54 156
S
DYEI 63 5o a1 O
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Fig. 2. Color differences of PAN-rH(m) from
PAN-rNa(O) dyed with AAQ dyes shown in the
chromatic charts of CIELAB system.
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Fig. 3. Changes in absorption spectra of AAQ

dyes (0.025mmol/1) in aqueous solution at vari-
ous concentrations (mol/l) of hydrochloric acid.
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Fig. 4. Reflectance spectra of PAN-rH and PAN-
rNa dyed with TPM dyes of 1.0 mg/g fiber.
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Fig. 5. Color -differences of PAN-rH(w) from

PAN-rNa(d) dyed with TPM dyes shown in the
chromatic charts of CIELAB system.
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Fig. 6. Spectral changes of TPM dyes

(0.025mmol/1) in aqueous solution at various con-
centrations (mol/1) of hydrochloric acid.
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Fig. 7. Reflectance spectra of PAN-rH and PAN-
rNa dyed with TAZ dyes of 1.0 mg/g fiber.
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Fig. 8. Absorption spectra of TAZ dyes (0.025
mmol/l) in aqueous solution at various concentra-
tions (mol/l) of hydrochloric acid.
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Fig. 9. Reflectance spectra of PAN-rH and PAN-
rNa dyed with DYES5S of 1.0 mg/g fiber.
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Table 3. Characteristics in reflectance spectra of the dyed PAN-rH and PAN-rNa with various types of cationic

dyes.

Type of Sample Reflectance spectra Spectral changes in PAN-rH

dyes No. Aimax (rH) Amax (rNa) shift inimax R%inlmax

AAZ DYE1Y 470 550 Bathochromic rmk.decrease

AAQ DYES5S 640, 590 640, 590, 500 Hypsochromic increase

PMT DYE6? 510 510 rmk.increase

TPM DYEl11 625 625 increase

TAZ DYEI13 580~630 580~630 No changes No changes

Absorbance spectra Spectral changes in acidic soln.

Amax (neutral) imax (acidic) shift inimax abs.indmax

AAZ DYE1V 480 540, 520 Bathochromic rmk.increase

AAQ DYE5 640, 590 500 Hypsochromic decrease

PMT DYE6? 540 (370) Hypsochromic rmk.decrease

TPM DYEI11 620 425 Hypsochromic decrease

TAZ DYEI13 600 600 No changes No changes

Note; rmk. =remarkably, Spectral changes in acidic soln; in 1 mol/1 conc. of hydrochloric acid.
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