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Abstract—In order to study the dyeability of wool S-cyano ethylated wool-keratine(SCEK)
as a model compound of wool was prepared from the reaction of reduced merino wool fiber
and acrylonitrile.

The binding of acid dyes(methyl orange and it's homologs) by SCEK over the temperature
60~90C were investigated. The first binding constants and the thermodynamic parameters
in the course of the binding were evaluated. It was found that at the 60~90C range complex
formation between the dye and SCEK is associated with an exothermic enthalpy change and
a positive entropy change. The enthalpy and entropy changes of the binding are of the order
of -4.5 kcal/mole and 85 eu, respectively, for each dye measured. Thus the binding is mainly
enthalpy-controlled. Furthermore the effect of the alkyl chain length of the dye on both the
AH® and AS° value is not prounced. Also temperature dependences of the AH® and AS°
values were not obserbed.
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Fig. 1. Extent of binding of methyl orange
by the SCEK at various temperature,
pH 5.0.
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Fig. 2. Extent of binding of methyl orange
and it’'s homologs by the SCEK at
90C, pH 5.0.
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Fig. 3. Relationship between 1/r and 1/c for

the binding of methyl orange by the
SCEK at various temperature, pH 5.0.
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Table 1. Thermodynamic
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43

parameters for the binding of methyl orange and it’s homologs

by SCEK
; k, X 107¢" AG™ AH™ AS™
Dyes R > - 5 -
60C 70T 80T 90T (caD) (cal) (ew
Methyl orange CH; 1.13 0.98 0.86 0.65 —7462  —4450 83
Ethyl orange C.Hs 1.29 1.21 1.07 0.93 —7625  —4540 85
Propyl orange GH; 2.70 2.38 192 1.58 —7748  —4590 8.7
Buthyl orange CHe 3.22 2.94 2.56 2.00 —7897  —4630 9.0

* I In structure E >N Q N= N‘D SO;Na

** ! Measurements in 0.IM CH;COOH-CH,COONa buffer solution pH 5.0.
** » Calculated from r values computed for 10°g SCEK

** | Measured at 90C
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Fig. 5. Temperature dependence of free ene-
rgy change for binding.
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Fig. 6. Temperature dependence of enthalpy
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