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Fig. 1 Solubilization of PAN with tetradecyldi-

methylbenzylammoniumchloride at 20°C

KAGAKU Vol. 27 (1978)

0.50F
1
0.40
3
£ 030
=
c
z I
= m
0.20
0.10F
0 Il 1 1
550 600 650
Wavelength, nm
Fig. 2 Absorption spectrum of vanadium (V) co-

mplex with PAN

pH : 3.38; vanadium(V) :2,00x10-5M; PAN :1.50
X 10-4 M; Tetradecyldimethylbenzylammonium chlo-
ride : 2,00 10-2 M; I: V(V)-PAN chelate; H : PAN;
I : VI)-(I1), (Reference : water)
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Fig. 3 Relationship between rate constants and
wavelengths
pH : 3.85; Vanadium(V) :1.00x10-5M; PAN:2.32
x 104 M; Tetradecyl dimethylbenzylammoniumn chlo
ride : 1.85x10-2 M
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Fig. 4 Conditional rate constants as a function

of PAN concentration

pH : 3.38; Vanadium(V) : 1.00x10-5 M; Tetradecyl

dimethylbenzylammonium chloride : 1.85>10-2 M
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Table I Complexation rate of vanadium (V) with

PAN at the neighborhood of charged mic-
elle surface

Rate constants (M- s-1)

Surfactants Kpan (M-1)
ks k
Tetradecyl dimethyl-
benzyl ammonium 1.4x103 7.9x104 6.3 %102
chloride
Hexadecyl pyridinium
cxadecyl 6.8 103 1.8x105 1.9x103
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Fig. 5 Determination of rate constants k, k; and

KPAN at 25°C

—QO— Tetradecyldimethylbenzylammonium chloride;
—@— Hexadecylpyridinium chloride; Solid lines de-
note the theoretical curves calculated with values sho-
wn in Table 1
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Fig. 6 Dependence of rate constants on hydrogen

ion concentrations

—Q— Values calculated from eq. (18);
served values;

—@— Ob-
Tetradecyl dimethylbenzylammonium
chloride : 1.85x10-2 M; PAN :2.315x10-1 M
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Table 2 Electrostatic effect of micelle on comp-
lexation rates

Rate constants (M-1 s~1) &
Reactants for PAN S
kg k k
Vanadium (V) 1.4x108 7.9x104 0.0180
Copper (II) 8.6 102 6.9x10° 0.0012

Tetradecyl dimethyl benzyl ammonium chloride was used as a

quaternary ammonium salt.
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Complexation rate of vanadium(V) with 1-(2-
pyridylazo)-2-naphthol solubilized on the surface
of positively charged micelle. Hitoshi Konara
(Department of Chemical Engineering, Kitakyushu
Technical College, 140, Shii, Kokuraminami-ku,
Kitakyushu-shi, Fukuoka)

The kinetics has been investigated for the complexation
reaction between vanadium(V) and 1-(2-pyridylazo)-
2-naphthol in the presence of charged micelle by means
of stopped-flow method. The complexation rate de-
pends on the concentration of the surfactant in solutions
containing micelle ion formed from tetradecyl dimethyl
benzyl ammonium chloride. The complexation of

vanadium(V) with PAN proceeds through the following

KAGAKU Vol. 27 (1978)

two pathways;

PAN

Micelle JJ

(PAN); + V(V) —

+ V(V) —
—> V(V) (PAN)

From the solubilization curve of PAN, it was shown that
PAN solubilized in the tetradecyl dimethyl benzyl
ammonium chloride is presumed to be existent in the
neighborhood of the charged micelle surface. In addi-
tion, as the kinetic constants of complexation depend
on the quaternary ammonium salt concentration, it
is assumed that the chelating group of ligand is directed
to the surface of micelle. Complexation rate of vana-
dium(V) with such ligand is affected by the hydrophilic
head structure of quaternary ammonium salt, and the
complexation rate at the surface of micelle formed from
hexadecylpyridinium chloride is larger than the system
containing tetradecyl dimethyl benzyl ammonium ch-
loride. It is deduced that the main reactant of vana-
dium(V) is a neutral species, HVO,, from the observa-
tion about the pH dependence of the rate constant and
the electrostatic effect of the micelle charges for the
complexation rate.

(Received Feb. 25, 1977)
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