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Abstract : Kinetic studies on the ligand substitution reactions of cyanocomplexes were
performed in several micellar solutions. It showed the observed rate constants was found to
be independent of the entering ligand concentration at high concentration of cyanopyridine and
pyrazinecarboxylate. We could see also that in nonionic and anionic micellar solutions no
influence of changes in the surfactant concentration on the observed rate constants was
found. Taking into account the hydrophilic nature of the cobalt complex, the cobalt complex
molecule was expected to be located in the aqueous phase of the micellar systems, where the
reaction would take place. In cationic micellar solutions, a small increase in the observed rate
constant was found when the cationic surfactant concentration increased. After reaching a
maximum, the rate constant decreased on increasing surfactant concentration and subsequently

it reached a plateau, where the observed rate constant was independent of changes in the
surfactant concentration.
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Fig. 1. Plot of the observed rate constant versus entering ligand concentration for the two ligand
substitution reactions Co(CN)s(4-bupy) +4-CNPy (o), Co(CN)5(4-bupy) 3 +PzCO2™(x).
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Fig. 2. Plot of the observed rate constant for the Co(CN)5(4—bupy)73 +4-CNPy versus surfactant
concentration CATB (o), CATC(A), TTAB(x).
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Table 1. First Order Rate Constants versus for the Reactions Co(CN)s(4-bupy)® +
4-CNPy (@), Co(CN)s(4-bupy)® + PzCO, (W) in Several Aqueous
Electrolyte Solutions

NaCl / M 0.2 05 1.0 2.0 3.0 40
K. x 10° /s @ 106 10.0 8.2 6.8 5.3 45
K. x 10* /st Y 8.2 8.0 73 5.8 42 3.1

NaNOQ; / M 05 1.0 2.0 3.0 40 6.0
Kox 100 /s ® 102 9.3 76 5.7 48 43
Ko x 10° /s Y 79 76 6.8 5.1 38 29

CaCl: / M 0.2 05 1.0 2.0 3.0 40
Kex 107 /51 ® 10.4 95 79 6.7 5.2 47
Ko x 10° /s Y 7.8 71 6.9 5.2 47 35

Na:SOs / M 0.2 1.0 20 3.0 40 5.0
Ko x 10" sT® 10.9 08 85 78 65 53
K. x 10° /s Y 76 7.1 6.7 5.1 45 3.7

Table 2. Kinetic Data for the Ligand Substitutions Co(CN)s(él—bupy)'3 + 4-CNPy,
Co(CN)s(4-bupy)™ + PzCO;” in Aqueous Cationic Micellar Solutions at
High Surfactant Concentrations

Co(CN)s(4-bupy) > + 4-CNpy

(CTAB] /M x 10’ 5.0 75 10.0 15.0 20.0
k/s’ x 10 142 139 136 13.4 135
[CTAC] M x 10° 5.0 75 10.0 15.0 20.0
k/s" x 10° 14.9 15.0 14.9 15.0 14.9
(TTAB] /M x 10° 5.0 75 10.0 15.0 20.0
k/s” x 10° 145 13.9 134 135 13.5
Co(CN)s(4-bupy)® + PzCO;
[CTAB] /M x 10° 5.0 75 10.0 15.0 20.0
kst x 10t 114 11.2 11.1 112 112
[CTAC] /M x 10° 5.0 75 10.0 15.0 20.0
k/s™ x 10° 123 122 12.2 12.2 12.3
(TTAB] M x 10° 5.0 75 100 15.0 20.0
k/s x 10° 119 117 118 11.8 117
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Table 3. Kinetic Data for the Ligand Substitutions Co(CN)s(4-bupy)™ + 4-CNPy,
Co(CN)s(4-bupy)™® + PzCO, in Aqueous Anionic and Nonionic Micellar

Solutions
Co(CN)s(4-bupy)® + 4-CNpy
(SDS] /M 0.008 0.010 0.015 0.030 0.100
k/st x 101 1.2 11.3 11.2 11.2 113
[ TritonX-100] /M X 10* 20 50 10.0 50.0 100
k/s™ x 10 11.2 111 11.2 11.1 1.1
Co(CN)s(4-bupy)> + pzCO;’
[SDS] /™M 0.008 0.010 0.015 0.030 0.100
k/st x 10° 85 8.6 8.4 85 85
[ TritonX~-1001 /M X 10* 2.0 50 10.0 50.0 0.010
k/s" x 10° 86 85 85 86 86
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Fig. 3. Plot of the observerd rate constant for the reaction Co(CN)5(4-bupy)
+PzCO2 versus surfactant concentration. CATB (o), CATC(A), TTAB(X).
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Fig. 4. Plot of the conductivity of CATB aqueous solutions in the presence of some
species versus surfactant concentration.
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Fig. 5. Plot of In(ky/ky) versus AY/dyne cm™.

(a) Co(CN)s(4-bupy)™ + 4-CNPy, (b) Co(CN)s(4-bupy)™ + PzCOy
; NaCl(o), NaNOs(A), CaCly(x).
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