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ABSTRACT

In this study, the overall stability constants of zinc (I1) complex with nicotinic acid were determined by potentiometric
titration in water,dioxane system. The titration were performed at 35°C, under Nitrogen atmosphere, and the ioni strength of
the medium was maintained at 0.10 M by using sodium perchlorite. The formation curves of the complexes (n-p[L])were
obtained by means of the titration data. Then the stability constants were determined in relation to these curves. The
important result obtained was that the tendency of amino acids to form complex with zinc (1) was grater in Dioxan-water

compared to water.
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1L.INTRODUCTION

Co-ordination compounds have always been a challenge to
the inorganic chemists. In early days these compounds
seemed to be unusual (hence the name “complex” ions) which
defy the rules of valence. The modern study of co-ordination
compounds begins with Alfred Werner and SophusMads
Jorgensen.

Co-ordination chemistry pertains to the complexity of the
compounds, which do not exist as individual, but as related
groups often surrounding a metal ion in the center. For
instance, in the conversion of carbon dioxide and water into
carbohydrate in the plants, a co-ordination compound called

chlorophyll [Mg?* Complex]l'2 plays an important role. A

similar iron complex known as hemoglobins'4 operates in the
red blood cells as carrier of oxygen. Co-ordination
compounds are conveniently formulated as consisting of a
central atom or ion, surrounded by a set [usually 2 to 9] of other
atoms, ion or groups, latter being called ligands e.g. NHs.
Ligands are classified on the basis of nhumber of donor groups
attached to the ligands, like monodentate (NHs), bidentate
(en), tridentate (terpyridine) and tetradentate
(triethylenetetramine) etc.

In solution, complex results from the reversible association of
one or more metal ions and ligands. The chelate complex in
which a metal is joined to two or more donor groups of a
single molecule or ion are particularly important since they
have exceptionally high stability and in many cases they
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possess remarkable properties. Although the number of
known chelating and complexing agents is very large, the
donor atoms, which undergo combination with metals, are
restricted to the strongly non-metallic elements of V and
V1. Two kinds of stabilities are recognized for the complexes.

1. Thermodynamic stability

2. Kinetic stability
Thermodynamic stability is the measure of the extent to
which the complex will be formed when the system is in
equilibrium. Kinetic stability refers to the speed with which
transformations leading to the attainment of equilibrium will
occur etal-ligand complex formation in solution (binary and
ternary system): Stability of metal-ligand complexes and
determination of stability constants

Formation and stability constants of metal-ligand complexes:
Complexes results from reversible association of the ligands

(L) with metal ions (M) in a stepwise manner:

M+L ML 1) —
ML+L ML, —12)
MLn.1+L ML, —¥.3)
MLn-a+L MLy ——¥f14)

where, N is the maximum number of ligands (L) that can be
associated with metal ion (M). The labile systems metal-
ligand bonds make and break relatively quickly and the
complexationequilibria (1.1 — 1.4) are established quite
rapidly. The extent to which a particular complex is formed at
equilibrium under a given set of conditions is given by its

thermodynamics stability constant’ (or the thermodynamics
formation constant), which is the equilibrium constant of the
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complexation reaction. In inert system metal-ligand equilibria
are attained relatively due to slow making and breaking of
metal-ligand bonds. The kinetic stability of a complex is due
to its failure to attain the equilibrium with its constituents and
is a measure of its slowness to attain the equilibrium.

The metal ion, the ligands and the complexes are solvated to
different extents in solution. However, the solution of the
metal ion is of considerable importance, in fact, complex
formation in solution involves stepwise displacement of
solvent molecules from the inner coordination sphere of the
metal ion by the ligand groups:

M (solvent), + L M(solvent)n.; t==Sblvent (1.5)

In majority of cases the values on n is 6 (octahedral complex)
and often 4 (square planar or tetrahedral complex). In
sufficiently dilute solutions the activity of the solvent remains
practically unchanged during complexation and therefore the
solvent molecules are often emitted from the chemical equation

representing complexationequilibria. The activity (aM,_n ) of the

complex ML, can be related to those of the metal ion, (a,,)
and of the ligand (a,), by the Law of Mass Action:

0
B, (1.6)
0
=B -aya, (1.7)
where the activity quotient ,Br? is called the overall

thermodynamic stability constant of the complex ML,. The
activity quotients for the individual step reactions [(1.1) —
(1.4)] are given by (1.8):

ML,
Ky =ay, /(aMLn_l ap) (18)
and are called stepwise thermodynamic stability constants.

— / n
= aMLn ay-a.

The overall stability constant ,B: is the product of the

successive step stability constants
IBO _ aM Ln _ a'ML % aM L, aMLn-l aM Ln
n

ay aE ava, ay.a, aMLn_zaL aMLn_laL
= (K ) XK )" X (K 2) x (K )°
or By =7y (Ky™*)° (1.9)

In practice, concentration rather than activities of the species
involved in the complexationequilibria are experimentally
determinable. The concentration quotients, called the
stoichiometric  stability constants are related to the
equilibrium concentrations of the metal ion, the ligand and
the complex species involved in the complexationequilibria in
an analogous manner as the thermodynamic stability
constants are related to activities’. Thus the overall and
stepwise stoichiometric stability constants B, and K,\'\,,"LLHH
respectively of the complex ML, are given by

Br=MLI(MILLT)= By 1" (1.10)

Kt =ML /(ML 1[L] = (Kym)® L

(1.11)
where, the terms in the square brackets represent
concentrations of the respective species [, are the

stoichiometric numbers of participant species and /; are the
activity coefficients on the appropriate concentration scale.

Stoichiometric constants are thermodynamic constants, which
are valid only at the standard state defined by the detailed
composition of the solution and at a particular temperature of

the experiment. Stoichiometric constants B, and K,\'\,/llll_‘"’1

determined in a certain experimental condition may be used

to evaluate the thermodynamic constants ﬂ: and (K,\“,,"LLHH)0

with the help of equation (1.10) and (1.11) provided the
activity coefficients (y,) under the experimental condition are

available’. Unfortunately experimental value appropriate
activity coefficients are seldom available for direct
substitution in this equation. Usually stoichiometric constants
are determined in medium of different ionic strengths and the
values are extrapolated to zero ionic strength using Debye-

Huckel extended equations, which related activity coefficients
with the ionic strength. In most experimental work ionic
strength and hence activity coefficients are kept practically
constant by using excess of an inert salt such as NaClO,,

NaNO,, KNQO, etc. as supporting electrolyte, so that change in

the concentration of the reactants and reduction and/or
neutralization of change during complex formation do not
alter the formal ionic strength of the solution, thereby, makes
the stoichiometric stability constants meaningful, reliable and
useful.

Formation or extents of formation of H,O" ion is not assured
in solvents either than water. H,O" ions may be replaced by

other species with references to the new solvent system.
Measurement of hydrogen ion activity by means of a pH
meter calibrated with aqueous buffer solutions is restricted to
dilute aqueous solution only. Any variation in the ionic
strength or composition of the solvent will cause large shift in
the junction potential. For pH measurements in a mixed
solvent, the appropriate temperature may be used for
assuming complete ionization of strong acids in this solvent
system. Hydrogen ion concentration [H,0*] or (simple [H*]
for such a system can be related to the pH meter reading (pH)

by the following relation” .
(pH) =-log [H] — log U = p[H] — log U (1.12)

where U is a function of
ionic strength and composition of the solvent medium but it is
independent of [H*]. Thus hydrogen ion concentration [H*] in
any aqueous-organic solvent system can be obtained from the
pH meter reading by graphical extrapolation of the relation
(1.12) using a calibration curve constructed by plotting pH
meter reading against —log[H*] of a series of solution of
known hydrogen ion concentration in the experimental
solvent system at the desired temperature.

2.MATERIAL AND METHODS

Preparation of 3-ethyl-2,6-diphenyl piperidin-4-
thiocarbohydrazone
An equimolar (0.05moldm™®) mixture of 3-ethyl-2,6-

diphenylpipridine-4-one28and thiocarbohydrazide13 was
treated with 1g of anhydrous sodium acetate in 150 ml of
rectified spirit. This mixture was refluxed for 12 to 16 hrs.
The insoluble product was filtered off and the volume of the
filtrate was reduced by heating over a stream bath and poured
into de-ionized water. The pale yellow colored product
formed was filtered in a bucker funnel, dried and was
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recrystalled from benzene-petroleum ether (40-60°C)
fraction. Yield was 40% (m.p.79°C). The purity of the product
was checked by TLC method.

Characterization of ligands

Microanalyser and IR techniques characterized the ligand
EDPT. IR spectra were recorded on a JASCO 700
spectrophotometer in KBr pellets. Microanalysis of the ligand
EDPT was determined by standard method nitrogen14 and
sulphur'®; Zn:19.40 (19.83), S: 9.00 (9.06), for EDPT.

Metal ion solutions

Approximately 0.01 mol dm= stock solution of zinc ion,
zinc(Il) per chloride and the metal solutions were

standardized using reported proceduresm.

Calibration of pH meter in dioxan-water medium

A mixture of 50% (v/v) dioxan-water medium was used since
the chelates formed are relatively insoluble in water.
Therefore, it was necessary to calibrate the pH meter in
dioxan-water medium. To accomplish this the following
concentrations of perchloric acid in 50% (v/v) dioxan-water
medium were prepared (total volume 50 ml) and the pH meter
readings (B values) were measured in all cases (Table 1).

Table 1Calculated and observed values of pH

Conc. of [H'] Calculated pH Observed pH
34713 x 10" 3.45 3.51
6.9482 x 10" 3.16 3.21
1.0422 x 10° 2.98 3.02
1.3896 x 10° 2.85 2.90
1.7370 x 10° 2.76 2.80
Intercept = -0.028
r = 0.9998

The following mixture a, b, ¢, d were prepared from each
system and titrate against standard alkali solution using
Bjerrum-Calvin pH titration technique.

a) 3 ml of perchloric acid (0.10422 mol dm™) + 3 ml of
sodium perchlorate (1 mol dm=) + 15 ml dioxan + 9 ml
of water.

b) 3 ml of perchloric acid (0.10422 mol dm3) + 3 ml of
sodium perchlorate (1 mol dm3) + 5 ml of primary
ligands/secondary ligand (0.01 mol dm) + appropriate
amount of dioxan and water.

c) 3 ml of perchloric acid (0.10422 mol dm3) + 3 ml of
sodium perchlorate (1 mol dm=®)+2 ml of primary
ligand/3ml of secondary ligand (0.01 mol dm3) + 3 ml
of zinc ion (0.01 mol dm) + appropriate amount of
1,4-dioxan + appropriate amount of water.

d) 3 ml of perchloric acid (0.1 mol dm?®) + 3 ml of
sodium perchlorate (1 mol dm®) + 2 ml of primary ligand
(0.01622 mol dm®) and 3ml of secondary ligand (1:1) +
appropriate amount of 1,4-dioxan and appropriate
amount of water + 3 ml of zinc ion
(0.01 mol dm).

3. RESULT AND DISCUSSION

The acid dissociation constants of the ligands and the
formation constants of their binary complexes were
previously reported®”

IR spectral studies

A comparison of IR spectra of the ligands with starting
compounds is also done to confirm the condensation between
the starting compounds. The ligands spectra show a broad
band around 3410-3390 cm*™® which is attributed to the
presence of secondary amine of piperidine ring nitrogen and
thiocarbohydrazideazine group

(-NH - NHy).

appear in the region 750-756 cmt™ The disappearance of the
bands pertains to the ketocarbonyl at 1705-1700 cm™ of 3-
ethyl-2,6-diphenylpiperidin-4-one, and new band appeared at
1625 cm?® of EDPT is attributed to the formation of
azomethine (C=N) group®-?*. The absence of any band in the
region 2500-2600 cm™ confirms the presence of thioamide

(N-C-N) group in the thione form exclusivelyzs'zg. The other
stretching vibrational frequencies are unaltered.

The band due to NH, wagging vibrations

Ternary Zinc(l1) — Nicotini acid complexes

The association constant of EDPT, Nicotinic acid, and
stability constant of binary and ternary Zn determined in 50%
(v/v) 1-4-dioxane water mixture at 35°C and data are given in
Tables (2-5) and Fig. (1)

12
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Fig. 1. pH metric titration curve for Zn?*-EDPT-Nicotinic acid system

When a metal ion is equilibrium with two different ligands, A
and B both of which can form bis complexes with the metal,
equilibria  (1)-(4) forming simple non-protonated bis
complexes will be present the following

—_—

[MA]+A = [MAJ] (1)
[MA]+B =— [MAB] 2)
[MB]+A =— [MAB] (3)
[MB]+B =— [MB3] (4)

- 30 T . .
Sigel™, two equilibrium constants involved in ternary
complexes can be defined, logK which

logk = logKMag - log Kig

M
= log Kyap - log Kya (5)
Table 2
pH titration data of EDPT at 35 + 0.1°C in dioxan-water (50
% Vviv)
lonic strength [I] = 0.1 mol dm*  [EDPT] = 0.00517 mol
dm3
[HCIO4] = 0.010442 mol dm® Initial volume
=30ml
[NaOH] =0.1271 mol dm V =volume of 0.1271
mol dm=3NaOH.

52



Dr.S.Senthilkumar, 2013

Volume of 200 |245| 525 |325| 644 |7.08
\,GC;ISEG nf:lf pH NaOH pH 220 | 246 | 530 |329| 646 |7.12
ml 240 | 248 | 535 |333| 648 |7.15
500 520 310 c57 260 | 250 | 540 |338| 650 |7.19
050 530 312 601 280 | 252 | 545 |340| 652 |7.22
100 51 314 611 300 |256| 550 |346| 654 |7.26
150 »56 316 635 320 | 258 | 555 |352| 656 |7.29
175 »67 318 651 340 |262| 560 |358| 658 |7.33
200 279 320 691 360 |270| 565 |365| 660 |7.36
205 » 82 322 797 380 |274| 570 |377| 662 |7.39
13 288 324 - 400 |276| 575 |391| 664 | 741
»15 290 323 811 405 |277| 580 |405| 666 | 7.45
220 293 38 855 410 | 279 | 585 |424| 668 | 7.49
205 297 330 8.83 415 | 280 | 590 |445| 670 | 7.54
230 299 432 929 420 |281| 595 |478| 672 | 756
235 304 334 958 425 |282| 600 |502| 674 | 761
240 215 336 982 430 |283| 602 |514| 676 | 7.66
ous 395 338 9.99 435 | 284 | 604 |526| 678 |773
252 335 3.40 10.03 440 | 286 | 608 |540| 680 | 7.80
2565 337 342 1012 440 | 287 | 610 |553| 682 |7.93
260 3.46 3.44 10.35 445 | 289 | 612 |565| 684 | 8.06
265 355 346 10.40 450 |291| 614 |577| 686 | 848
270 3.85 348 10,50 455 |293| 616 |589| 688 | 889
275 400 350 1059 460 | 294 | 618 |601| 690 |9.21
2.80 430 352 10.66 465 129% | 620 |617
2.85 4.90 3.56 10.84 470 298| 622 | 633
2.90 5.01 3.61 10.99
205 517 364 11.03 Table 4 pH titratiqn data of Nicotinic acid at 35+ 0.1°C in
2.95 5.17 3.68 11.10 . dioxan-water (50 % viv)
2.00 5 33 372 1116 lonic strength [I] = 0.1 mol dm- _
[HCIO.] = 0.010442 mol dm™
3.02 550 3.76 11.25 Nicotinic acid = 0.0020000 mol dm-
3.04 5.60 3.80 1132 Initial volume = 30 ml
3.06 5.70 3.84 11.36 V = volume of 0.1271 mol dm=NaOH.
3.08 5.80 3.88 11.38
able 3 NaoH i | oM NaOH i pH
pH titration data of Zn**-EDPT at 35 * 0.1°C in dioxan-water
(50 % viv) 0.00 2.14 3.55 5.65
lonic strength [I] = 0.1mol dm=®  [HCIO4] = 0.010442 mol 0.20 2.17 3.60 5.81
dm® 0.40 221 3.65 6.00
[zn?*] = 0.0015 mol dm’® [EDPT] = 0.00517 mol
dm?3 0.60 2.25 3.70 6.30
V = volume of 0.1271 mol dm-3NaOH. Initial volume 0.80 2.30 3.75 6.60
=30ml 1.00 2.35 3.80 6.99
Volume Volume Volume 1.20 2.40 3.82 750
of of of
NaoH | PH | NnaoH | PH | NaoH | PH 1.40 245 3.84 8.00
mi ml mi 1.60 251 3.86 8.79
000 |227| 475 |300| 624 | 645 180 258 388 9.50
020 |230| 480 |302| 626 |656 200 266 390 1073
040 | 233 | 485 |304| 628 |665
2.20 276
060 |234| 490 |306| 630 |675
080 |235| 495 |310| 632 |6.79 240 286
100 |237| 500 |313| 634 |685 2.60 3.03
120 | 238 | 505 |315| 636 | 6.93 2.80 3.19
140 | 240 | 510 |316| 638 | 697 3.00 3.28
160 | 242 | 515 |[319| 640 | 701 3.20 437
180 | 243 | 520 |[322| 642 | 7.04
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3.25
3.30
3.35
3.40
3.45

3.50

4.58
4.79
5.00
5.20
5.35
5.55

Table 5 pH titration data of Nicotinic acid with Zn?* at 35£0.1°Cin
dioxan-water (50 % v/v)
lonic strength [I] = 0.1 mol dm?3
[HCIO4] = 0.010442 mol dm-3
Nicotinic acid = 0.0020000 mol dm3

Initial volume =30 ml
[Zn?*] = 0.0015 mol dm-3

0.1271 mol dm-NaOH.

V = volume of

V?\:Zgaof pH '\};(gl:_'me ?Tf“ pH
ml
0.00 2.05 4.45 3.72
0.20 2.08 4.50 3.76
0.40 211 4.55 3.80
0.60 2.14 4.60 3.83
0.80 2.18 4.65 3.87
1.00 2.22 471 3.91
1.20 2.26 4.75 3.95
1.40 2.30 4.80 3.99
1.60 2.34 4.85 4.03
1.80 2.39 4.90 4.08
2.00 2.45 4.95 413
2.20 2.52 5.00 4.18
2.40 2.58 5.05 4.25
2.60 2.66 5.10 4.33
2.80 2.75 5.15 441
3.00 2.84 5.20 4.49
3.20 2.94 5.25 4.59
3.40 3.05 5.30 4.70
3.60 3.18 5.35 4.85
3.80 3.30 5.40 5.00
4.00 3.42 5.42 5.08
4.05 3.45 5.44 5.16
4.10 3.48 5.46 5.24
4.15 351 5.48 5.32
4.20 353 5.50 5.40
4.25 3.56 5.52 5.47
4.30 3.59 5.54 551
4.35 3.64 5.56 5.56
4.40 3.68 5.58 5.61

Volume Volume

of NaOH pH of NaOH pH
mi mi
5.60 5.66 6.80 6.87
5.65 5.71 6.85 6.91
5.70 5.76 6.90 6.95
5.72 5.81 6.95 7.00
5.74 5.86 7.00 7.04
5.76 5.91 7.05 7.09
5.78 5.96 7.10 7.14
5.80 6.01 7.15 7.19
5.90 6.11 7.20 7.24
6.00 6.21 7.25 7.31
6.05 6.25 7.30 7.38
6.10 6.30 7.35 7.45
6.15 6.35 7.40 7.52
6.20 6.39 7.45 7.67
6.25 6.43 7.50 7.82
6.30 6.47 7.55 7.97
6.35 6.52 7.60 8.11
6.40 6.56 7.65 8.12
6.45 6.60 7.70 8.93
6.50 6.64 7.72 9.29
6.55 6.68 7.84 9.79
6.60 6.72
6.65 6.75
6.70 6.79
6.75 6.83

Table 6 pH titration data of Nicotinic acid and EDPT with Zn?*at 35 +

dm-3

0.1°C in dioxan-water (50% v/v)
lonic strength [I] = 0.1 mol dm?3

Nicotinic acid = 0.0020000 mol dm-®

volume =30 ml

[Zn?*] = 0.0015 mol dm3[EDPT] = 0.00517 mol dm

V = volume of 0.1271 mol dm-=NaOH.

Initial

HCIO4] = 0.010442 mol

Volume of Volume of
N?ﬁ“ PH NaOH ml PH
0.00 2.05 2.86 4.86
0.20 2.10 2.88 4,94
0.40 2.17 2.90 5.05
0.60 2.20 2.92 5.13
0.80 2.23 2.94 5.21
1.00 2.27 2.96 5.28
1.20 2.32 2.98 5.35
1.40 2.38 3.00 5.39
1.60 2.45 3.02 5.45
1.80 2.54 3.04 5.51
2.00 2.62 3.06 5.61
2.20 2.82 3.08 5.71
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2.40 3.03 3.10 5.94
2.45 3.13 3.12 6.11
2.50 3.28 3.14 6.39
2.55 3.40 3.15 6.69
2.60 3.55 3.18 7.00
2.65 3.84 3.20 7.49
2.70 414 3.22 8.00
2.75 4.78 3.24 8.87
2.80 4.62 3.26 9.04
2.82 4.70

2.84 4.78

refers to reaction (6) logX [equation (7)] which
[MA] + [MB] =— [MAB] +M (6)

logX = 2log By - 109 BMA2 - log [3M]32 (7
refers to reaction (8). Thus logK is a measure of the
[MAz] + [MB;] —— 2[MAB] (8)

The affinity that be has for bonding to the aquated metal ion
and to the complex [MA]. Since more coordination side are
available for bonding the first ligand to a metal ion than for
the second ligand, the AlogK should, in general, negative with
Zn?* usually having a coordination number of four, the
expected value for AlogK — 0.6, value markedly greater than
this demonstrating a stabilisation of the ternary complex. In
fact, positive values mean that prefers to bond to the complex
[MA] rather than to the solvated metal ion. log X is really a
dispropanation constant. Statistically a value of log4 is to be
expected, so that values for logX of greater than 0.6 suggest
that stabilisation of the ternary complexes. The value of log
X is clearly dependent on the stability of the binary bis
complexes and since these bis complexes are not intermediate
the formation of the ternary complexes“, the value of logX
may not truly reflect the stability of the mixed complex.
However, logX will tend to be less dependent than logK on
differences in the charges on ligands A and B. Hence the
choice between using logK and logX to give a measure of the
stabilisation of ternary complexes depend on the particular
comparison being made.

The association constant of Nicotinic acid, assigned as
ligands(B) and the stability constants of the parent binary
complex of Zn(I1) at 35°C in | = 0.1 mol dm® (NaClQ4) used for
the computation of mixed ligand complex system is reported.
The data of Zn-EDPT binary system estimated under
identically experimental conditions are reported. Log values
obtained for 1:1, 1:2 Zn(II)-EDPT complex compared favourably
with values expected for nicotinic acid likes mode of binding of
EDPT (Table 6). The Zn-A/ nicotinic acid system showed the
presence of one mixed complex of ZnAB.

It appears that complex formation between EDPT and Zn(ll).
In the ZnAB species involves the formation of chelate ring the

comparison of log K5rag (Table 7) and log K3Mclearly

indicate that all the ligands form five membered chelate ring in
the ZnAB complex species.

Thus, ZnAB species would contain five membered chelate
ring since more coordination positions are available for

binding the first ligand to metal ion than for second ligand,
negative values forAlogK,, ,gare expected (eqg. 9 and 10).

Table 7 Negative logarithms of the acidity constants of
the ligand (EDPT) and logarithms of the stability
constants of the binary Zn?* complexes (I = 0.1 mol dm-

3) at; 35°C
System Protonation /
stability constants
A/EDPT pK, =12.50
pK, = 16.62
Zn-A/ Zn-EDPT logB1=7.9
logB2=7.9

Table 8
Complex formation constants for the ternary complexes of
EDPT-Zinc with some normally bidentate L-amino acids
at 35°C (NaClO4) standard deviation are given in

parentheses

Parameters L-Nic
logl 1,8 17.28
log’ 'hse 16.26
LogKzns 12.28 (2)
LogKzns, 21.00 (1)
LogKznas 22.71 (4)

logKznag 3.2
logXznas 10.2

But the AlogK, ., for the present investigation is positive

except Succinic acid ternary system.
ZnA + ZnBZnAB + Zn 9)

AIOg KZnAB IOg :BZnAB o (IOQ:BZnA + IOg T 'BZnB)(lo)
—_— =~

-~

This indicates that nicotinic acid ligand prefers to add Zn-
EDPT binary complex rather than to aquatedZn(ll). Also, the
positive AlogKz,ag Values suggest that formation of ternary
complex, Znag is preferred over the binary complex of Zna or
Zng.

However, the maximum amount of total
Zn(I1) present in the Znag complex is only about maximum
40%, the lesser percentage of complex formation attributed to
steric faster associated with five membered chelating ring in
the species. Distribution of various species as a function of
pH of various ternary system in
Tables (8 & 11) and Figs. (2).
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Distribution diagram obtained interms of percentage found
Zn(1l) as a function of pH in all four binary and ternary
systems in the study, show the same quality features of
formation of ternary complex species other binary complex
species. The existence of member of species in equilibrium of
all pH values in ternary system where is certain pH regions. The
concentration of one complex strongly predominant (Figs. 2).

Fig. 2. Charge distribution for Zn-EDPT-Nicotinic acid
system between pH Vs Percentage of complex

E Va
4 Nicotini
J c acid

EDPT

R Zn

Table 9Data for charge distribution of Zn-EDPT system
pH versus percentage of complex

| e
2.27 0.0067
2.37 0.0260
2.45 0.0362
2.48 0.0742
2.56 0.2298
2.79 0.46
2.89 1.49
3.10 9.28
3.30 29.2
3.58 62.0
4.78 70.6
5.53 72.2
6.33 73.2
6.65 74.6
6.79 74.7
7.08 74.7

Table 10Data for charge distribution of Zn-Nicotinic
acid system pH versus percentage of complex

pH Percentage of
complex
2.30 10.7
242 115
2.54 13.8
2.68 14.0
2.80 21.0
2.94 29.0
3.13 41.2

3.31 55.0
3.46 79.4
3.56 100
3.67 100
3.82 100
4.17 100
4.25 100
4.33 100
4.44 100

Table 11Data for charge distribution of Zn-EDPT -
Nicotinic acid system
pH versus percentage of complex

pH Percentage of complex
2.28 10.3
2.36 154
245 22.2
2.57 25.6
2.68 27.6
2.80 28.2
2.90 29.6
3.10 254
3.24 23.2
3.44 22.6
3.56 21.4
3.68 20.2
3.85 19.5
4.10 1751
4.22 13.62
4.32 8.46
4.50 6.42
4.80 4.16
4.98 2.61
3.CONCLUSION

The primary ligand 3-ethyl-2,6-diphenylpiperidin-4-
onethiocarbohydrazone[EDPT] was prepared by
condensation of 3-ethyl-2,6-diphenylpiperidin-4-one and
thiocarbohydrazide in rectified spirit. The ligand was
checked by TLC and melting point. The amino acids such as
Nicotinic acid were used as secondary ligand in
potentiometric titration technique in aqueous 1,4-dioxan
(0.1 mol dm3). The protonation constants are determined by
SCOGS method. Computer programme is obtained; data are
very close to reported value. The overall stability constant
reveals that ternary complex formation is more favoured
than binary complexes. The stability constant of Nicotinic
acid is grater in this systems.
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