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Interaction between Cationic Dyes and Water—-soluble Polymers
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The binding behaviors of cationic dyes towards copolymers of p-styrenesulfonic acid vinyl monomers (2-

hydroxyethyl methacrylate, methacrylic acid, acrylamide, and acrylonitrile) have been evaluated quantitative-
ly by the equilibrium dialysis method under the condition of pH 4.2 and 25°C. The binding isotherms ob-
tained suggest a strongly cooperative mode of binding which results from the hydrophobic interaction in a

dye,/copolymer complex.
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Table | NaSS copolymers

- Composition
Copolymer Monomers . . .
weight ratio molar ratio

T P-1  NaSS/HEMA T 9/8 14/86
P-II  NaSS/HEMA 5/5 39/61
P-  NaSS/HEMA 8/2 72/28
P-Iv  NaSS/HEMA 10/0 100/0
P-V  NaSS/MAA 2/8 10/90
P-VI  NaSS/AM 2/8 8/92
P-VI  NaSS/AN 8/2 51/49

NaSS:Sodium p-Stylenesulfonic acid
HEMA :2-Hydroxyethylmethacrylate
MAA :Methacrylic acid

AM: Acrylamide

AN:Acrylonytrile

Table I Cationic Dyes

l
l

e C. 1. No.
Y-1  C.L Basic Yellow 36 o
Y- C. 1. Basic Yellow 40
Y- C. 1. Basic Yellow 28
Y-Iv C. 1. Basic Yellow 13
R-1 C. 1. Basic Red 14
R-TI C. 1. Basic Red 46:1
R-II C. L. Basic Violet 27
R-IV C.I. Basic Red 1
B-1 C. 1. Basic Blne 3
B-1 C. 1. Basic Blne 41
B-II C. 1. Basic Blne 77
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Fig. 1 Binding of cationic dyes by P-1in 0.05 M
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Fig. 3 Effect of addition of urea to the binding
isotherms of B-I by P-I in 0.05 M citric
acid buffer pH 4.2 at 25°C.
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Fig. 4 Kilotz plot of the same data as in Fig. 1.
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Fig. 5 Model of the cooperative binding.
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Fig. 6 Binding isotherms based on eq. (3).
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Fig. 7 Comparison of eq. (3) and binding of Y-I
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Fig. 9 Binding of Y-I by NaSS/HEMA
copolymers P-I (0), P-1I (A), P-III
(V), and P-1V (D) at pH 4.2 and 25°C.
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Fig. 10 Schematic illustration of the mechanism

of the cooperative binding.
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Fig. 11 Plot of the strength of binding of ca-
tionic dyes by P-1 v. s. the solubility of
the dyes.
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Fig. 12 Binding of Y-I by various copolymers
P-I, P-TII, P-V, P-VI, and P-VII at
pH 4.2 and 25°C.
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Fig. 13 Binding of B-I by various copolymers
P-1, P-V, P-VI, and P-VI at pH4.2
and 25°C.
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