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Abstract

Kinetics on the redox reaction of N-benzoylleucomethylene blue (BLMB) with
hexacyanoferrate (IIl) ions were investigated by using the stopped flow spectro-
photometric techniques in water-ethanol, SDS, DTAB and Brij 35 micellar
solutions. The largest reaction rate is observed in SDS solutions in spite of the
electrostatic repulsion between SDS micelles containing BLMB and hexacyanofer-
rate (Ill) ions. In Brij 35 solutions, the reaction proceeds very slowly. However,
no reaction takes place both in DTAB and water-ethanol solutions. The voltam-
metric experiments indicate that the relation between the reduction potential of
hexacyanoferrate (III) ions and the oxidation potential of BLMB is most favorable
for the reaction in SDS solutions.
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Fig. 1 Absorption spectra of a reaction mixture with excess NazFe(CN)s (bro-
ken curves) and the SDS solution containing appropriate amount of MB,
CsHsCOOH, NasFe(CN)s and NasFe(CN)g(solid curves).
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Fig. 2 Mass spectra of commercial benzoic acid (a) and an ether soluble compo-
nent in reaction products(b).
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Fig. 3 Concentrations of MB (@) produced and Fe(CN)*-(0) consumed by the
reaction between BLMB and Fe(CN);~ in SDS micellar solutions as a
function of time.
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Fig.4 pH of the SDS micellar solution containing BLMB and Fe (CN)i-as a
function of time.
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Fig. 5 Plots of the second-order rate equation for the reaction between BLMB and
Fe(CN)g‘ in SDS micellar solutions at 25 °C. Concn. of SDS; (a) 0.009, (b)
0.013, (c) 0.018, (d)0.036, (€)0.054 M.,
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Table 1. Second-Order Rate Constant(k), Frequency Factor (A), and Acti-

vation Energy(Ea) for the Reaction between BLMB and Fe(CN)}"in
Various Media.

Media k/M~1s74(25C) A/M-'s7! Ea/Kcal mol!
water-ethanol(l:1) ~0
SDS(0.01 M) 0.204 1.44 x 107 44.8
SDS(0.05 M) 0.093 1.02 x 107 45.8
Brij 35(0.01 M) 0.0046
DTAB® ~0

a) Precipitation was observed.
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Fig. 6 Plots of the second-order rate constants as a function of the SDS concentra-
tion in the presence of Na,SO, at 25 C., Concn. of Na,SO, ; (a)0.0, (b)0.05,
(€)0.10, (d)0.20 M.
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Fig. 7 Salts effects on the rate constant for the reaction between BLMB and

Fe(CN)2™ in SDS micellar solutions at 25°C. (®); NaClO,, (0); NaCl, (D);
Na,SO,
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Fig. 8 Voltammogram of BLMB obtained by a rotating glassy carbon electrode
in various media ; (a)water-ethanol (1:1), (b)0.05 M DTAB, (c)0.024
M Brij 35, (d)0.05 M SDS.
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Fig. 10 Reduction potentials of Fe(CN);™ and oxidation potentials of BLMB in

various media.
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