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P ,larographic bahaviour of cda +with aschiff base salicylaldehyde trisbuffer has been studied in DMF water media 
of three diffarent cornpaitions (viz.,O %, 30% and 50% v/v of DNF). Stability oonstant, free energy change Aa, 
r ithalpy uhange 9 H ana entropj OhangaAB of the sy3tems'are calculated for all-the three nledia at three different 
t +inpsratures(dze 30°, 40' and 50°C.). -4 d m t i o z f  ochalfwaw+p3berttial-of t&aaystarn wit& the dieleetric gons.Wnt " 

of the medium has a!so been verified. 

53hiff base complexes have recently been studiedl-4. New schiff bases have also been. prepared by 
several workerss: KOwever, TiteFatGeon poIarographic 'stu;ly' of schiR base complexes is Timit6P.-Fresent 
study deals with the polavgrapliic behaviour of the Cdp@erKcylaldeh@e trisbufFer complex in DNF water 
media. Three different compositions of the solvents are used vie. 0%,30% and 50% (vlv]: of D m .  

- -  - - - - -  - . - -- - - E X P E R ~ M E N T A - L  - 
- -  .- 

-AB the chemicsls used were of A.R. grade. Final cineentration of Cd2+ was 0 -24nM 6 0 .1  M KNO. 
containing 0.01% gelatin. Preparation and oharacteristios of the ligmd salicylaldehyde trfsbuffelr (ST) are 
reported elsewhere8. Ligmd concentration used in the study was varied from O.OO5M to 0.125M. The 
compTexati~n study at 'all €56 ooacen~ra~ons 'was made at the o r i @ i ~  &'the met& Iigand, system i.e. 
pH 8 , 5 5 0  - 1 as nature of the hgand is s$eahdhy the pH7. Polarogrtms of the metaliom vere recorded at 
pH 7.5 as the iona precipitate .above this $33. - - 

- C q h a t i o n  behaviour wm markedfrom polarograms~obtaill.e_d~a_recording p o l a m h t a e  C.L-25.- 
Rnal polarograms were recorded maauallys on a Toshaiwal polarograph type CLO 2 8  with Beltronix micro- 
m e t e r .  Oxygen fkee aitrogerq gas was bubbled through the system to remove oxygen in each ease. The 
defulite temperature of the system was attained in a Toshaiwal ternperdxre bath type GL @,within an accu- 
racy of f 0-1°C. The half wave potentials ia volts vs. SCE (Table 1) are corrected for the IR drop for each 
&<diGaged,'and the Gurrent measured was also-odh.ec€ed TO? €he residuil -current. The resjstmce -of t l% 
system (50% Dm) was 0.850- K 0 - ? 

- - 
rn:all three strl3ent compwitions, Capillary characteristics m218 &Ie = 2.3  mg213 s e t 4  at 0 volt in 

0-1M KivO, _ - . - - - - - - - -. --- --. - -. -- . - .  

R E S U L T S  A N D  DIJCLlSSIOIIJ  _ 
4 8  - &ingle, welf86fined reduction wave was obtained in each case. Temperature coefficient of the limiting 

current lies between 1.1% to 1 .3X0C. Plot of id-vs 2 / h G  is a straight line. These facts indicate that the 
limiting cdrrent is diffdsion controlled. The value of lz was approximated at 30°C as two, usiqrebt&- 
Ill .6=)z*. The plot of E vs. log 'i/(id-T) is a linear with a slope of 35& 2 mv. This value of the dGpe &qgesb - -  - 
2 electron reversible reductio~. 

With inoreasing ligand concentration, there is negative shift in the half wave potential ( ~ ~ d l e  l), f i ch  
clesrlv indicates complexation behaviour . Further, limiting current also decreases with the c~mplexation. " 

The plot of Et vs. log 0, is linear showing thereby only one complex species presefit in the system. from 
the slope of the linear plot, ligaad number p was found - out - using (1). 

- a (Edc  = p  ' 2.3 RT 
d log 0, PZF (1) 

p comes o ~ t  to be 1 in all the three compositionsof solvents i.e. aquebus, 30% DMY-water and 50% Dm- 
water media. I t  clearly suggests that only 1:l complex prevails in the bulk of the solution. This obsemtion 
is quite plausible because the ligand ST is pentadentates w d  the m$n co-ordinatioa number of the metal is 
four. 

--- 
*Where I is the diffusion current aonstanb, 
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The method of Liagaaes was used to oaloulate the stability oonstmts of the complex present in all 
the three system studied. The eqression used was 

where 
AE* is the difference of half wave potential between free.meta1 ion and the complex, 

TABLE 1 

BOLABO~BARPIU BEHAVIOUR OB TW Ud- NT aonrpLnxn D m  W A ~ B  m x ~ w a s  OP D I P E B B ~ T  aomosnoNs 
s 4 

- 34 ofthe syetem in volts we 8CE Diffusion current constadt I 
Ligandcono. Temperature 7---------h-----i---~-------A----,--~ 

(MI , 4"O) 
water 30% DMF 6O%DMF water 3O%DMF 60%DMF 

Tsmperat~e 
wave of the system are shifted to more positive values with incfease ia temperature. 

The stability con~ltant of the complex decreases with temperature (Tables 2-4). These resulta suggest disso- 
oiatioa of the complex at higher temperatures. - 

Free eqergy ahsage, enthalpy change and entropy change were cslcdated using equns., (3), (4) and (6) 

respectively. 
AG = -2.3RTlog K (3) 

a log 11 
AH=2.3038( ) 

\ - 
T 

AH was fouad out from the dope of thelljaear plot of log KVS l/T, 
8 
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~em~erature (OC) log K A a  AH 
(kcallmole) 

As. 
(kcallmole) (dtmqle lw 

Temperature ( O C )  log K AB AH A 8  
(kcalfmole) (kml[inole) imllmole/OC j 

TABLB 4 

T K E B ~ ~ O D Y N A B ~ I ~  P A B A ~ l ' W R S  OIF Cd-BT 00MPLBX IS 60% DMJ! WATER 

Temper Jure ("C) log K AQ AH AS 
(kaal/mole) (kcal/mole) (cal lwle~C) 

Enthalpy ohaagen H is shows the reaction i ~ (  exothermic. Further, the free energy change 
AG increases with the inwe ure. The results ghow that the feac;tiaa is difhult at higher tem- 
persture. AS values are ne ' inzoative of fairly-~ltrong complexation (Table8 2-4). Further, 
more negative value of AS with the iaorrme uf D W  in the system again proves mote &ability of the a m -  
p l e ~  with the inorease in DM%' percentage. 

Effd of Solvent Compsi th  m the Stability of tlis Comph 

Stability of the oomplex imeases with the increae in DW. Almost linear relation is observed between 
stability o o ~ t s  and Dm percentage. The stability of any a p l e x  in partioular solvent is strongly afteated 
by the dieleotric mnstmt of the solvent and as found by Tur'yan et. UP., it is, varying d t h  the dielectric 
comtsnt of the solvent. Shoe DMP has lower dielectric constmt (E = 36.7) than water, higher stability of the 
oomplexin mixed solve~t iq expected and the repqltg agree wit& the expectatios. 

P 



Interesting study was made by Nightingale a n c T ~ l a w  l1 on effect of dielectric oonstaats on half 
wave potential. Accordingly, the overall - reaction - -  of OF sydem at pH 8.8 could be 

\ 

- - -  - - - + - -  - - - - -'- - - - *  

2HeO -3 Cd (Hg)  y + 2H.X t 2OH- 
- 

if it is amumed that t&e ahelate 6ns  hydrolyse rapidly in aqueous solution, hrther,  the difference in free 
energy xequi~ed-for nf a @Yen oomplexh Y&US o o ~ i t i ~ ~ s  of aolvmts is supposed to arise 
from the free energy necessary to charge the i~$g . product, - OH,- in oae solvent ~mpmit ion s- compared 
to another. - .  . - - "  - c. - 

. - 
The final equation for free energy is gife6- as 

. - - . - -- - - -- - - - -- --- - -. - - - - - - - - - - . - - '7 (f) per mole AG= - 2 r  - -  

where - - - - -  .. - - -  

AG i~ l  t b 3 b x - g ~  dhzLage; %- the ~hare af hbe im; e the unit &age; e the ~~o oonstmt 
and r the radious of the ioa, - .  

Putting the values of the qonstanta Nand r &d the values of n and r (m 1*76 do) of the OH- ion, one - - - 
-* 

- - 
gets 

-hjq == L; 4.09. (f) 
. - -- 

Plot of Eg. of the system a t - ~  of the ligand concentration studied us inverse of dielectric constant 

(+ )wss drawn for eaah temperature. It was a straight line with slope value nearly rqual.to 4-0, which is 
\ =  / 
k very p o d  %reement with (7). Here, oaloulations of the dielectric constants of the mixed solvent wae 
made assuming additive natur~ddielectric constant even in the solventxystern studied. 

. . 
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