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Suppression of the
falls in the category of th
using some uni- and poly-val

Mg?+, La%*, Nb** and Pr** as suppressors. p
e found i-reversible in the presence of different amounts of these

been found to be quasi

polarographic maximum of Mn(II) in 0.05 M KCl, which
e negative maximum of the first kind, has been attempted
ent metal cations, viz, Li*, Na*, K+, Ba?*, Sr?*, Ca%*,

The electrode reaction of Mn(II) has

suppr rs. The values of kinetic parameters (< and ks,n) of quasi-reversible
elgcx;rgils: :eac'{io; of Mn(II) have been calculated by Gellings’ method. A decrease in
the values of < and ks,n with increasing concentrations of uni- and poly-valent cations
shows that the quasi-reversible electrode reaction of Mn(tl) tends towards irreversibility.
On the basis of molarity, the order of relative efficacies of metal cations in the
suppression of the negative maximum of Mn(II) has been established as

M?**+ > M3+ > M+,

LA;L .and  Srivastaval-? reported that Mn(Il)
*Xhibited a negative maximum of first kind in
alipp Cl and attempted its suppression by some
pa atic alcohols and also by various cations.
the Y Ieported that in the presence of Th** ioms,
sup Maximum of Mn(II) is more exalted than
melftl;essed‘ This observation contradicts the state-
More rtha't. heavy metal cations suppress the maxima

' centra.le%}dlly than do those of light elements. The
Optim idea of these studies has been to find the
just sﬂm concentration at which the maximum 1§
efﬁcac!lppressed and then to formulate an order of
haye > O the molarity scale. Recently, Ram et al*
f Mattempted the suppression of the maximum
a-nioni,g(m by various iomic (both cationic and
their 2,204 non-jonic surfactants and compared
is mrel,atWe efficacies in the suppression of
proper?mmum on the basis of their characteristic
been m;,? + In the present paper an attempt has
S0me yps. -, 0, SUppress the maximum of Mn(lI) by
the inﬂul. and poly-valent cations and then to study
electrog, ence of these cations on the kinetics of the
eflicac; ¢ reaction of Mn(II). The order of relative
suppre:;i‘ of uni- and poly-valent cations in the
Sstablignon Of the maximum of Mn(ll) has been

‘ration?hed on the basis of molarity scale of concen-

Experim, ental

lhef}l lsttgekchemicals used were of reagent grade and
Water, mac_ SOlutions were prepared in conductivity
+48¢ concentration of Mn(II) (using MnCl,.

+
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2H,0) was kept at 1.0 Xx10~2 M ‘in each case. 0.05 M
KCl was used as the supporting electrolyte. The
polarograms ofjthe solutions were taken on a manual
set-up®. Stock solutions (2 M) of Li, Na, K (as
nitrates) and of Ba, Sr, Ca and Mg (0'1 M) (as
nitrates) were prepared by direct weighing from
A.R., B.D.H., samples. The concentrations of the
rare earth cations (as nitrates) in their stock solutions
were determined by standard methods®-7. Solu-
tions of desired molarity were prepared from these
stock solutions of known concentrations by dilution.

The experimental conditions such as the concen-
tration of the depolarizer, the concentration of the
supporting electrolyte (KCl), pH and the height of
mercury column were adjusted in such a way as to
obtain a sharp and well-defined maximum of Mn(II).
These conditions were kept the same in all the cases
throughout the study. Thus, the concentration of the
depolarizer was kept at 1.0x10"8 M, that of the
supporting electrolyte at 0.05 M, the pH of the
medium at 6.0 (by adding very dilute solutions of
HCl or NaOH) and the height of the mercury
column (h;,,,) at 71.45 cm.

Results and Discussion

The first kind polarographic maximum of Mn(II)
under the chosen experimental conditions appears
at -1.53V (vs S.C.E.). This lies well on the negative
side of the electro-capillary curve and hence the
maximum of Mn(II) is of mnegative polarity®.
Representative Fig. 1 depicts the morphology of
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. ence Of inc“‘,"
_Each C-V curve starts at «1+38v C-V curves of Mn(Il) in the presence

L ¢ sing concentrations of Mg3?*.
jals
. % .. pote‘nﬁ i-
N | E.... of Mn(lI) gets shifted to positiv® X oo
5 - . (Tabl’:leml) with( igxgreasing concentrﬁ;}ilonj deqreas‘s
g 0 f2 o Ju s fe and poly-valent cations. The value oth';“ maniB
“ sharply before the suppression of maxim““’» o
e Lot — which  indicates that the neg?t“’f’o the req“‘s‘me
07V gy tvoutsivs SCE Mn(II) is susceptible to suppression Y e U

i i
. - j- -valent cations: . ds
Fig. 1. C-V curves of Mn(Il) in the presence of increasi amounts of uni and poly-v 1) Y& don
concentrations of Xsllg)"'. pre of Increasing  nppression of the maximum, N{ﬁf;b)is Jiffusio®
1. 00M, 2. 07x10* M, 3. 1.1xlo-* M, each case, a well-defined wave W

4. 12x10~* M,5.28x10° M, 6. 40x10-°*M. controlled. /

. ReA M2
TABLE 1—POLAROGRAPHIC CHARACTERISTICS AND KINETIC PARAMETERS FOR THE ELECTRODE C'“"“f; 4+0.1°% cm‘[)-
PRESENCE OF INCREASING CONCENTRATIONS OF UNI- AND POLY-VALENT CATIONS Mi(Cl OpEN O
hoorr=71.45cm ; t=3.1 sec ; m=2.2 mgfsec ; m3/8 t1/6 =2.03 mgd/8 sec-1/3 (IN 0.05 M KLL 10
H g/sec ; 4 (x

ks
[Cation] —~Emax —-Ey/a imaz ia Slope Dx10° < cm/se¢
M (S.C.E.) S.C.BR) A A mV cm? [sec -
0.0 1.53 - 15.71 - - - - :
x 10* Lit -
0.8 . 1.52 - 14.73 - - - -
1.6 A 1.51 - 8.90 - - - - " 8.62
2.0% No max 1.489 - 7.51 41 6.85 0.§,g 5.13
11.6 : » 1.493 - 5.70 47 3.95 0.
T Na+ -
0.6 1.52 - 14.32 - - - - -
0.7 1.51 - 7.78 - - - 30 7.22
0.8*% No max 1.489 - 7.64 40 7.11 0.8 o 1.55
3.2 » 1.492 - 5.84 44 4.15 0.7
. K+ -
0.5 1.52 - 12.51 _ - - - -
1.1 1.51 - 7.92 - - - - 6.10
1.3% . Nomax . 1495 - 7.41 41 6.85 0.81 3.14
48 T 1.500 - 6.25 45 4.76 0.75
%108 : Ba®+ -
0.2 T 1.52 - 10.15 - - - - -
0.3 1.51 - 3.76 — - - - 2.80
0.4% No max 1.497 - 7.64 40 7.1 0.84 2.06
5.4 - 1.500 - 6.39 43 4.97 0.74
R Sr1+ -
0.1 1.52 - 11.26 - - - - -
0.4 1.51 - 7.92 - - - - 4.08
0.5% No max 1.490 - 7.51 40 6.85 0.85 2.63
5.5 ’ 1,500 - 6.81 44 5.64 0.68
A Cas+ -
0.1: 1.52 - 10.29 - - - - -
0.5 1.51 - 8.34 - - - - 8.24
0.8% No max 1.480 - 7.23 39 6.36 0.85 441
23 » 1.483 — 6.12 42 4.55 0.80
v Mg+ ~
0.7 1.52 - 10.01 - - - - -
1.1 1.51 - 9.17 - - - - 6.30
1.2% No max 1.490 - 7.78 40 7.37 0.83 5.49
4.0 ) ' 1.493 - 723 43 6.36 0.75
% 10° La** -
0.2 1.53 - 13.48 - - - - -
0.7 1.52 - 12.10 - - - - =~
1.0 1.52 -~ 8.48 - - - - 5.20
1.2% No max 1.490 - 737 . 40 6.60 0.86 3.89
1.5 » 1.495 - 6.95 42 588 0.75 g
Nbl4 M
0.2 1.52 - : 13.62 - - - - -
0.7 1.51 - 987 - - - - 529
1.0% No max 1.490 - 7.51 40 6.85 0.87 4.89
1.5 ” 1.495 - © 6.67 42 5.41 0.77
. Prt : -
0.6 1.52 - 1029 - - - - -
0.9 1.51 - 7.92 - - - - 8.56.
1.0% No max 1.493 - . 695 4 5.88 0.88 - 649
2.0 » 1495 e 6.81 43 5.64 0.78

. ® Concentration at which the maximum just disai)péars.
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A perusal of slope values (Table 1) of log plots
shows that the slope XI'):lues of (Z-electron reduction
? Tocess of Mn(II) lie in the range 39-49 mV ‘which
ﬁdlcate,s"'“ that the polarographic reduction of
in(II) is quasi-reversible in the presence of increa-
3“}8 amounts of uni- and poly-valent cations. The

ks of Kinetic parameters (« and k,,,) of the
guasz-reversxble electrode reaction of Mn(II) have
;en calculated by Gellings’ method*4. The values
confiry are of the magnitude of 10-® cm/sec which
eln Im'8:16  the guasi-reversible nature of the
thectrode reaction of Mn(II). It is observed that
tl‘::t.value of k,,,, decreases with increasing concen-
sholons of uni- and poly-valent cations. This
of l\v,is that the quasi-reversible electrode reaction
8i (IT) tends towards irreversibility with increa-
Itng' concentrations of uni- and poly-valent cations.
dec;s' also evident from Table 1 that the value of «
cati cases with increasing concentrations of the
e 1003 thereby showing that the quasi-reversible
sibil'mcIa reaction of Mn(Il) tends towards irrever-
thuslt}l" The variations in the values of k, 5 and «
Negatj cad to the same conclusion. Further, a
incgre Ve shift in B,,, and a decrease in iz With
caﬁoasmg concentrations of uni- and poly-valent

ns lend support to the conclusion atrived at on

ang U258 Of the variations in the values of k,

scallg)y O?Ompaﬁl{g the concentrations (on the molarity
the gt the various uni- and poly-valent cations at
e 01:]8: Where the maximum gets just suppressed,
and po} T for the relative efficacies of various uni-
Poly-valent metal cations in the suppression of

negative maximum of Mn(I[) has been established
as M3+ > M2+ > M+,
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