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Adsorption of Acid Dyes from Aqueous Solution onto Polymers Containing Cyclodextrin

Y asuji IHARA

Summary

The adsorption isotherms of acid dyes onto water-soluble and insoluble polymers containing cyclodextrin were measured
in aqueous solution at 25 *C.The acid dyes used were 10 azo dyes with different structures. The adsorption affinities of dyes
with water-soluble polymer increased with increases in the length of alkly chain units in the dyes. The adsorption affinities
of dyes with water-insoluble polymer increased with increases in the ratio of hydrophobic components in the dyes. The
relationship between adsorption affinities and OSQR properties were also discussed in order to determine preferred
adsorption behaviors of different cyclodextrin polymers and acid dyes.
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Figure 1  Binding Isotherms of Acid Dyes(1-4) on
Water-soluble Polymer in pH 7.0 Buffer
Solution at 25 C.
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Figure 2  Binding Isotherms of Acid Dyes(5-8) on

Water-soluble Polymer in pH 7.0 Buffer
Solution at 25 C.

KIS, REBBIZ70FFA M) Ry -85
1 0BEOZEBORER % SR L, K3,
M4 EEHOBRESBRER L2, FREMBRE
OBBETERT, 1 00RIIE Lz, KBEWFRY
< - EFEBRI, KBBRF25CIIBITLFHERE
[C] tBEBrEDEHRERLE, SORICBNT,
M FEEEOREHRE [C] (mol /1), HE#XK
v—1gh7- ) OWEE [r] (mol gV ~—) %
AT CRNODREFRBIVHELIR LS, K
BEHR) v —ORKRLERI, WThoBE b 48
BEOEIME L HIIHML, HLEEICEL LT
—EELRVEmIET AL TH L, BIKIENI L
WHRE 7T T—FLEBEL, DNWTEHE3ITHo7,
BRI D L BHRICREENRA L TnAE I P
bbb,

-25-

2.5
3] 2
£ 2 3
2 1
o> 1.51
°
£
o 19
4

)
T 0.54

0l T T T

0 2 4 6 8

103[C], moirt

Figure 3 Adsorption Isotherms of Acid Dyes(1-4)
on Cyclodextrin Containing Water-Insoluble
Polymer in Aqueous Solution at 25°C.
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Figure 4 Adsorption Isotherms of Acid Dyes(5, 6,
8, and 9) on Cyclodextrin Containing
Water-insoluble Polymer in Aqueous
Solution at 25 C.
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Table 1 Binding and Adsorption Constants of Acid Dyes for

Cy in Containing Poly in Aqueous Solution at 25 C
Dyes nk® 10°n® nK® 104 n®
1 9.08 1.86 0.106 2.86
2 9.54 1.95 0.233 228
3 15.37 1.80 0.346 2,02
4 4.27 245 0.256 273
5 5.18 6.48 0.0444 1.98
6 3.51 7.87 0.0240 245
7 7.88 1.56 0.575 1.52
8 2.36 143 0.0178 119
9 0.0331 0.894
10 0.323 0.456

“Water-soluble polymer in pH 7.0 bufter solution at 25 T.
“Water-insoluble polymer in aqueous solution at25 C.
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Table 2 Calkulated OSQR Properties of Acid Dyes
Dyes LogP Refractivity Suurface Area(A?d  Volume(A?)
1 4.60 85.54 531.74 858.47
2 5.29 95.03 569.71 939.83
3 7.02 113.28 692.05 1155.29
4 7.91 136.31 747.52 1266.97
5 8.92 90.26 522.36 859.20
8 8.92 90.26 518.42 848.96
7 10.74 105.98 562.07 960.12
8 9.59 96.55 554.51 952.55
9 6.00 174.81 960.54 1684.85
10 2247 192.14 1061.37 1878.94
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(a) nK vs.LogP and Refractivity (Water-soiuble Polymer)
(b) nK vs. LogP and Refractivity (Water-insoluble Polymer)
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Figure 6 Relationship between nK and Calculated OSQR Properties.
(a) nK vs. Sarface Area and Volume(Wtaer-soluble Polymer)
(b) nK vs. Sarface Area and Volume(Water-insoluble Polymer)
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