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Abstract The Bi I -Ligand pyridine-2-carboxylic acid system was studied by the differential pulse polarogra-
phy DPP at the fixed total-ligand to total-metal concentration ratio L; : M; and varied pH. An appropriate
model for the metal complex system is designed according to polarographic peak parameters that is the observed
shift in the peak potential and the change in the peak current with pH changes in the sample solution. The polaro-
graphic experimental complex formation curve ECFC and theoretical complex formation curve TCFC  were used
for checking the designed metal complex model as well as optimizing stability constants. The ECFC in which ex-
perimental parameters a shift in a peak potential and a variation in a peak current are included appears to be a
characteristic function for a particular metal-ligand system. The TCFC is a theoretical curve calculated from mass-
balance equations for the designed metal-ligand model. Using the computer analytical program stability constants
of metal complexes and species distribution diagrams are obtained by solving the mass-balance equations written for
the metal complex system and fitting the complex formation curve. Five bismuth complexes MHL. ML ML, ML,
ML, OH and their stability constants as logB 7.52 +0.15 7.48 £0.06 13.94 +0.02 18.12 +0.03 and
26.78 £0.03 respectively are finally reported while the TCFC fits best the ECFC.
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Fig.2 Variation in the DPP peak current with pH for the Bi Il - 3 i
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Fig.3 The observed shift in the DPP peak potential for
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Table 1 ~ The overall stability constants for bismuth Il complexes
with the Ligand pyridine-2-carboxylic acid obtained

at 298K and an ionic strength of 0.5 mol/L

Equilibrium Log B
Bi3+ +HL:BiLH3+ 7.52+£0.15
Bi** +L~ =Bil%* 7.48 £0.06
Bi** +2L~ =BiL, * 13.94 £0.02
Bi’* +3L" =Bil; 18.12 £0.03
Bi** +3L~ +OH™ =Bil, OH 26.78 £0.03
3.4
1 Bi, OH |
2 CFC-TI -
5 . 5
5
pH
. 2+
Bi OH
- pH

Bi Il -OH -

Table 2 The overall stability constants for Bi [l complexes with
OH "~ dissociation constant for water and stepwise
protonation constants for the Ligand pyridine-2-carboxylic
acid all from Ref. 1  included in the Bi - L - OH
model and used in the refinement procedure of

polarographic data described in the article

Equilibrium LogB
H* +OH™ =H,0 13.74
Bi** +OH~ =Bi OH 2* 12.42
Bi** +30H" =Bi OH , 31.88
6Bi** +40H” =Bi OH ,~ 32.98
9Bi** +120H~ =Big OH ,°* 162.78
9Bi** +200H" =Big OH ,,7* 266.92
9Bi** +210H~ =Biy, OH ,,%* 276.76
Bi** +220H" =Bi, OH ,,°* 278.30
L™ +H* =HL 5.17
HL+H* =H,L"* 0.9

®
pH
5 -
Fig.5 The species distribution diagram as a function of
pH calculated for the Bi-Ligand pyridine-
2-carboxylic acid ~ system
My =4.995x10 mol/L. L, M, =132.
BLH'* BL’* BL,* BL, BL,

OH -

pH
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log B

7.52 £0.15 7.48 +

0.06 13.94 £0.02

18.12 £0.03 26.78 +0. 03.
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