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»la,rogra.phlc behawour of Od? +W1th aschiff base sa.hcylaldel;yde tnsbuffer has been stzudxed in DMF water medla.
of three difforent compositions (viz.,0 %, 30% and 509%, v/v of DMF). Stability constant, free energy change AG,
e 1thalpy change - A H and entropy changa A8 of the systems are caloulated for all the three media at three dlﬁ‘eren't
- bamparatures (viz., 30°, 402 and 50°C.), A relation of halfwave-potential of the»system with the: d.leleetnc Qonsbant :
of the medium has a.lso been verlﬁed )

shiff base complexes have recently been studied—¢, New schlﬂ' bases have also been prepared by
geveral workers®; however, Titerature on polarographic study of schiff base complexes is Timited®. Presefit
study deals with the pola.rogra.phw behaviour of the Od- sahcylaldehyde ‘trisbuffer complex in DMF water
media, . Three different composrtlons of the solvents are used viz. 0 A,,BO% and 50 A, (v/v) of DMF.

EXPERIMENTAL

-AH the chemicals used were of A.R. grade. Final coneentratlon of Cd*+ was 0-2mMin 0-1 M KNO,
containing 0-019, gelatin. Preparation and characteristics of the ligand salicylaldehyde trisbuffer (ST) are
reported elsewhere®. Ligand concentration used in the study was varied from 0-005M to 0-125M. The
complexation study 4t all the comcentrations was made at the original pIT of the metal ligand system i.e.-
pH 8:54-0-1 as nature of the ligand is affected by the pH7 Ola.rograms of the metalions were recorded st
PH 75 as the ions precipitate above this pH.

,,....4ﬁ - .

Complexation behaviour was marked from polarograms obtained on a recording polarograph type OL 25.
Fmal polarograms were recorded manually® on a Toshniwal polarograph type CLO 2A. with Beltronix micro-
ammeter. Oxygen free nitrogen gas was bubbled through the system to remove oxygen in each cage. The
definite temperature of the system was attained in a Toshniwal temperature bath type GL 1-within an accu-
racy of 4-0-1°C. The half wave potentials in volts vs. SOE (Table 1) are corrected for the IR drop for each
medium uged, and the current measured was also con'ecfed for the resldual “current. The resistahce “of the'
system (50% DMF) was 0-850-K Q@ - -

‘In"all three #dlvent composmrons Caplllary cha.ractenstms mzl8 t1/“ = 2.3 mg*B sec—% at 0 volt in
0-1M KNO,_

_ RESULTS AND DISCUSSION M
-

A.smale well deﬁned reduction wave was obtained in each case. Temperature coeﬂicrent of the 11m1t1ng .
current lies between 1- 19, t0 1-3%°C. Plot 0f ;i~vS 4/feor 18 & straight line. These facts indicate that the
limiting current is diffusion controlled. The value of # was approximated at 30°C as two, using relation

- I/1-6=n*. The plot of E vs. log 7/(¢3-7) is a linear Wlth a slope of 35:|: 2 my. This Value ofthe sloPe suggests'
2 electron reversible reduction. -

With' increasing ligand concentratlon, there is negatrve shift in the half wave potentml (Ta.ble 1), w}uch
clearly indicates complexatlon behaviour. Further, hmrtmg current also decreases with the complexa.tron v

The plot of By vs. log O is linear showing thereby only one complex species present in the system From
the slope of the linear plot, ligand number p was found out using (1). .

d(By. 93RRI
= dlogl, ~ P T o

p comes out to be 1in all the three compositions of solvents i.c. aqueous, 30% DMF—water and 50%, DMF—.
water media. It clearly suggests that only 1:1 complex prevailsin the bulk of the solution. This observation
is quite plausible because the ligand ST is penta,dentate5 and the main co-ordination number of the metal is
four.

*Where [ is the diffusion ourrent constant,
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The method of Lingane® was used to calcula.te the stability constants of the complex present in all
the three systems stud.led The expression used was

[0.4343 nF e
""R"‘— AEi-—-—IOgK plog 0. ‘ @
where o
AEy is the difference of half wave potential between free metal ion and the complex,
TasrE 1

POLAROGRAHPIC BEHAVIOUR OF THR Cd—- ST 0OMPLAXIN DMF WATRE MIXTORNS OF DIFFERANT courosmous

R

- Eﬁ of the sys‘oem in volts v 8CE. - - D:ffuslon current constant I

Ligand cone. Tempeéature f—~¥- = o -*‘-———--—~—-—‘--—-‘ﬁr—— —————— et e e -
M ° ,
’ ¢ water 30% DMF 50%DMF water SO%DMF 5Q%DMF
e e e ——— ;,__..;_;'.;_; — - e e
0000 80 v T 0571 . 0-B71 C0-B1e . 884 275 . . 250 -
40 - - 0-588 0-568 0:871 . . 416 . 8.5 . - 2-04
" 50 084 0565 °  0-568 T 448 884 0 8.20
o-oqs 80 . L0871 - 0-515 0-580 861 2-65 2-30
( 40 7 7 0-868 0568 - 0576 © 400 2-89 2-81
| 80 .. ... 0585 . 0565 - .0-568 4-38 $.45 8-07.
0.010 - 80 - o oI+ o888 0088 36l - - 2.56 . - -2:80
40 0-571 0-579 0-884 . . 396 281 . . 282 .
50 0-565 0-572 0-577 4-41 3.04 3-09
0.020 . 80 - 0-586 0504 0603 3.52 2.4 2.43
: SRR B - 0-580 . 0-589 . 0-89%4 300 2.70 269
. R I T 573 0-582 0-586° © - 4:88 ' 810 294
——g—————t—-‘————i—-———“—‘—-‘m—' ———————— " - - —— " :
0-040 30 0-596 0-606 0614 . 336" '2.38 | 2B7
0-592 0-602 0-608 874 2.62 2-56
. 50, o 0584 . - 0596 . . 0:602. . 49 . . 304 294
0 03() 30 0-606 0-618 . 0-828 ' '8:16 2-37 2-30
S S © o 0-603 0615 - 0617 864 286 . . g-se
o

. B0 ; 0-592 0-608 0-611 412 - 800

Effect qf Tem_peratwe 3 : :

Half wave potentials of the systems are shifted to more positive values with 1ncreaee in temperature
The sta.blhty congtant of the complexdecrea.s;esWlthtemperature (Tables 2—4) These results suggest disso-
clation of the complex at }ngher temperatures

Free energy ohange, entha.lpy change and entr0py eha.uge were ca.lculated using equns (3) (4) and (5 ) ‘
respectively.

; AG’ --23RTlogK o @)
E AH = 2.303R "”"ﬁK | | ®

. i
ps= A= A0 e o8

AH was found out from the slope of the}linear plot of log Kvs 1T,
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THRERMODY NAMIC emunrnns of (d-ST COMPLEX IN AQUEOUS MEDIUM A

Temperature (°C) ’ log K AG ; AH .. A8
) . - (keal/mole) - + (kealfmole}) . (oal}nyqle[w)
30 . 218 —3-06
40 2-08 ~2-99 48 —b-1
80 1-98 . —2.94 - i
TABLE 3

THERMODYNAMIO PARAMETEBRS oF Od-ST tomPrEX IN 30% DMF WATRE MEDIUM

Temperature (°CY log K ' AG AH A8
: » (keal/mole) (keal/mole) {cal/mole}°C) .
; S — e e el ——— -
80 244 . — 843 . . ,
40 2-34 -3:35 ~6-01 —-8:45
50 2.2 —3.28 o ¢
TABLE 4

THERMODYNAMIC PARAMETERS OF Od-37' CoMPLEX IN 50% DMF wATHR MEDIUM

Temperature (°C) log K S AG AH - A8 o
(keal/mole) (kecal/mole) {cal/mole/°C)
e e e e A =
80 2-66 -3.7 -
40 2:48 —-3-87 —7-07 ~11-10
80 2:35 o —3.49 :

Enthalpy change A H is megative which shows the reaction is exothermic. Further, the free energy change
A@ increases with the increase in‘temperature. The results show that the reaction is difficult at higher tem-
perature. AS values are negative whishwre indicative of fairly strong complexation (Tables 2-4). - Further,
more negative value of AS with the inorease of DMF in the system a.gam proves more stability of the com-
plex with the increase in DMF percentage. - ‘

Effect of Solvent C'ompos@twn on the Stab@lzty of the Gomplew

Stability of the complex increases with the increase in I)MZF A.lmost linear rela.tmn is observed between
. stability constants and DMF percentage. The stability of any complex in pa.rtmu]a.r solvent is strongly aftected

by the dielectric constant of the solvent and as found by Tur’yan ef. al'®., it is varying with the dielectric
constant of the solvent. Since DMF has lower dielectric constant (¢ = 36+T) than water, higher stablhty ofthe
gomplexin mixed solvent ig expected and, the results agree with the expectatlon o 2

g
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Interesting study was made by Nightingale and Holtzelaw ' on effect of dielectric constants on half
wave potential. Accordingly, the overall reaction of our system at. pH 8-5 could be

N

e gy o o
(Cd Xp) + y Hg + 2H:0 _f__; Cd (Hg) y + 2HX + 20H~

if it is assumed that the 6ﬁe1a1:_e'i6ns hfflrolyse Tapidly in aqueous solution. Fui'ther, the difference in free

-energy required.-for the reduction of a given complex in yarious compositions of solvents is supposed to arise
from the free energy necessary to charge the ionic product, OH,™ in one solvent composition as compared
to another. A o - .

The final equation for freé energy is giveA-ag

B S R S
AG= ——-22;—?— A(—;—) per mole : (6

" where L R S el
. ... ARG is the Free energy change; n_the charge of the ion; e the un.i’o:.eha.rge; € the dmleetnc constant
and r the radious of the ion, L B

3,

~ ... Futher, AF}= ﬁFGF.iS.kEQWn-_

the values of n and. 'r:(m 1-76 A°)“of the OH— ion, one

Putting the values of the constants N ‘and e~and
gets I T :

-~

e mmma (M) B

Plot of By of the system at any of the hgand concentration studied vs inverse of dielectric constant

€
in very good agreement with (7). Here, calculations of the dielectric constants of the mixed solvent was

made assuming additive natureof dielectric constant even in the solventsystem studied.

1 . . oy -
(—— )was drawn for each temperature. It was a straight line with slope value nearly equal to 4-0, which is

ACENOWLEDGEMENTS - - :
- Authors thank CSIR for providing Juniorresearch fellowship to Sarva shri M.S. Patel & T. Trivedi,

REFERENCES
" 1. Bovouss, Ln ., J. Inorg. Nucl. Chem., 36 (1974), 531, , o
o2 Oos'rg, G., MestRoNI, G, ftrxh‘.j)nu, A. & Rusuexsorus, B, J. Chem. Soc. A.; 17 (1970), 2879.» A
g, Prams, M. 8., Trrvasy, T.& Veas,D; N., J. Blectrocher. Sov. India., 25 (1976), 159,
" 4, Parer, M. 8., Tarvps, T. & Vvas, D.N., (Indian J. Chem., 15A (1977),-1051.
8. Rustaar, 8.C., & Rao, G. N, Indian J. Chem., 18 (1975), 702. -
6. Sr¥om, R.P. & Kuax, A. A,, J. Inorg. Nucl. Chem:, 84 (1972), 1663. B
7. Trivedi, T, B.,; PATEL, M. 8. & Vyas, D.N,, J. {hdiaﬁ Chemical Soc., 54 (19’.77), 560.
., -8. Craw, D. R. ,‘ ﬁPoiarogrg.phy of Meta!,Comple?eéf (Aoé,demic Press, Lond(;n), 1969, p.‘ﬁ.‘ ) »
YQ'.'LmGAim,' -J.F. Chem. -Rev.; 29 (1941), 1. ) ( »
10, Tow'vax V.1 & Boxpiresko, H.1, Zh Neory. Khim., 4 (1959), 1070,
11. Nionuyeann, E.R. & Hotrzotaw, H. F., J. Am, Chem. Soc., 81 (1959), 3533.

10



