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70% ©1-54E-30% B EF &0 Y ollk2 Lol A Ao () A ZG ) AEE0] ghA)
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Abstract : A series of Ni( [[) complexes with multidentate N, O-Schiff base ligands: ie [bis-
(salicylaldehyde) ethylenediamine(SED), bis-(salicylaldehyde) propylenediamine(SPD), bis-
(salicylaldehyde) dietrylenetriamine(SDT), and bis-(salicylaldehyde) triethylenetetraamine
(STT)] and Ni{Il) complexes were synthesized. The Ni( Il ) complexes were characterized by
elemental analysis, IR, UV-Vis and mass spectrometry. The stability constants of each nickel
(I1) complexes were determined by potentiometry in 70% dioxane-30% H,O and ethanol. The
stability constants of Nickel(ll) complexs increased in the order of Ni{Il}-SPD <Ni(Il)
SED<Ni(I)8DT <Ni(Ill ) STT and with increasing the number of donor atoms employed.
Reduction potentials obtained from cyclovoltalogram increased in the order of Ni( [l ) SPD<
Ni(I1)-SED <Ni(Il)-SDT <Ni(lI)-STT. Oxidation-reduction of the Ni(Il) complexes was

dominated by one-electron reaction.
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Fig. 1. Relative concentrations of STT species formed
as a function of pH in a mixture solvent of 70%
dioxane 30% H,0.
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Fig. 2. Potentionmetric titration curves for (a) ligand,
(b) 1:1 ratio of ligand to Ni’* in a mixture of 70%
dioxane 30% H0.
q==moles of base(CH;),NOH added/ mole of ligand
present.
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Fig. 3. Species concentration relative to TSTT in a
mixture of 70% dioxane and 30% H,0. Solution having
a 1:1 molar ratio of STT/Ni( 1) as a function of pH.
2=01(KNO;) : added (CH,;)NOH ; t=250TC 0.1
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Tuble 1. Stability constants® [Log Ky for nickel( Il ) complexes

Ligand SED

SDT STT

Ni(I) 12.0(10.4)

11.8(9.3)

14.1(12.8) 17.0(15.5)

* ®Calculated by the Fortran program BEST. The values obtained in ethanol and in a mixture solvent(70%

dioxane-30% H,0) in parenthesis
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Tuble 2. Cyclic voltammetric and differential pulse voltammetric data of 0.5mM Ni{ Il ) complexes in DMSO con-
taining 0.05M TEAP

Cv DPV
Complexes scan rate Epa —Ep; Epa Ep2 ipd/vl & Wi,
{(mv/s) (V /sec) (V/sec) (V/sec) (V/sec) (mv)
20 0.31 2.01 0.44 1.92 0.26 98
50 0.26 2.02 .46 1.92 0.25
Ni( Il }-SED 100 0.25 202 (.47 1.92 0.24
200 0.23 2.04 0.49 191 0.24
300 0.20 2.05 0.51 1.91 0.23
20 0.22 1.79 0.31 1.71 0.92 99
50 0.23 1.79 0.32 1.71 0.93
Ni(II )-SPD 100 0.27 1.80 0.34 1.71 0.94
200 0.28 1.82 0.34 1.69 0.93
300 0.28 1.84 0.36 1.68 0.93
20 0.25 2.10 0.34 2.00 0.36 99
50 0.24 2.10 0.37 2.01 0.35
Ni(II)sDT 100 0.24 2.10 0.38 2.01 0.37
200 0.20 2.11 0.38 201 0.37
300 0.19 212 0.39 2.09 0.36
20 0.36 2.10 0.25 1.99 0.69 100
50 0.21 2.11 0.37 199 0.68
Ni(II)STT 100 0.20 2.11 0.39 1.99 0.70
200 0.15 212 (.42 198 0.69
300 0.10 2.13 0.43 1.98 0.68
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Fig. 4. Differential pulse voltammogram of 0.5mM Ni Fig. 5. Cyclic voltammogram of 0.5mM Ni(Il)-STT
(1) STT complex in 0.05M TEAP-DMSO solution. complex in 0.05M TEAP-DMSO solution ; scan

Vol. 10, No. 4 rate=100mV /sec.
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INi(II){(L)] -e- [Ni(II)(L)] + e~ = [Ni(I)
(L)] (L = Ligand)
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