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The present investigation deals with the polarographie 
behaviour of iodate ions in various aqueous mixtures of metha- 
nol, ethanol, n-propanol, iso-propano1, 1,2-propanediol, 1,3- 
propanediol, and glycerol at 30 ~ 0.1M-NaOH was used as a 
base electrolyte. The hMf-wave potential ranges from 1.24 to 
1.46 and the diffusion current decreases with increasing per- 

centage of the solvent. The plots of ia vs. ]/f~ and ia vs. c were 
linear and pass through origin for all the solvent mixtures, 
showing that the limiting current is diffusion controlled. The 
plots of tog i /( ia--i)  vs. Ea.e. were linear for all the aqueous 
organic solvent mixtures, but the value of slope suggested that 
the reductions are irreversible. The electrode kinetics was 
studied by Koutec]cy's method for irreversible electrode process. 

The reduction of iodate and bromate ions was studied by Rylich 1 
in aqueous media at dropping mercury electrode and reported similar 
results for both anions. Little attention has been paid so far towards 
the reduction of anions in aqueous, non-aqueous and aqueous--non 
aqueous solvent mixtures. Recently we have studied the reduction of 
chromate 2, bromate "~, and iodate 4 ions in presence of various type of 
indifferent electrolytes in aqueous media. The reduction of chromate 5-~ 
and bromate s, 9 ions in various aqueous organic solvent mixtures have 
also been investigated by the authors. The present paper deals with the 
polarographic behaviour of iodate ions in aqueous mixtures of methanol, 
ethanol, n-propano], iso-propanol, propylene glycol, 1,3-propanediol 
and glycerol. 
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Experimental 
Polarograms were obtained on a manual  set up. The applied voltage was 

checked by  Pye vernier potentiometer.  The polarized electrode has the 
following characteristics : m ~ 1.146 mg/sec and t = 5.1 see (in 0.1M-NaOI-I 
at  - -  1.0 V vs. SCE) was used for all the measurements. 

All the chemicals used were of reagent grade puri ty.  The stock solutions 
of I 03 -  (0.01M) and IqaOI-I (1.0M) were prepared in doubly distilled water 
and standardized. All the solvents were purified and distilled by  s tandard 
methods. The suitabil i ty of the solvent for polarographic work was tested 
by  blank polarograms of solvent having 0.1M-NaOI-I. The viscosity and 
density of the solutions were measured by  Ostwald viscometer and pykno- 
meter respectively. 

I raM-f03 and 0. iM-l~aOl-I solutions with different percentage of the 
solvent (by volume) were prepared as usual. No maxima suppressor was 
added as maximum does not appear. Solutions having different concentra- 
tion of IOn- and 0. IM-l~aOI-I were also prepared in same percentage of the 
solvent. The electrolysis was carried out after deaeration with purified N2 
presaturated with the given solvent mixtures in a I-I type cell. All the 
measurements were carried out at 30 ~ which was controlled by I-Iaake 
type ultrathermostat. The Il~ drop correction was applied wherever needed. 
For this purpose LP conduscope was used to measure the circuit resistance. 

R e s u l t s  a n d  D i s c u s s i o n  

Pola rograms  were ob ta ined  m a n u a l l y  in 10, 20, 40, and  60% (by 
volume) of e thanol ,  n-propanol ,  iso-propanol ,  p ropy lene  glycol  and  
glycerol .  A t  t he  higher  percentage  of these  solvents  layer  fo rma t ion  
takes  place, thus  the  resis tance increases which diminishes the  cur ren t  
considerably.  

F o r  all o ther  three  solvents,  exper iments  were per formed  up  to 80~o. 
All  the  solut ions produce  single well def ined wave. The half  wave  
poten t ia l s  were de t e rmined  from the  in te rcept  of the  plots  of log i /Q--i 
vs. E~.e., which were l inear  in all cases. Fo r  all the  solutions,  the  hail-  
wave po ten t ia l  ranges f rom - -  1.24 V to - -  1.46 V vs. SCE. The slope of 
these plots  was much  higher  t h a n  t h a t  needed for six e lec t ron reversible  

reduc t ion  (10 mV at  30 ~ Fur the rmore ,  the  plots  of ix vs. i h ( h  =- 
effective he ight  of mercu ry  column) and  plots  of id vs. C (concentra t ion  of 
IOn-) were linear and pass through origin. The above results conclude 

t h a t  a l though  the  current  is l imi ted  b y  diffusion f o r  reduct ion of IOn- 
bu t  the  e lect rode process is h igh ly  irreversible.  

The values of D (diffusion coefficient) for IO3 in all the  organic 
aqueous solvent  mix tures  have  been ca lcu la ted  b y  llkovid equa t ion  
and i t  was found  t h a t  the  diffusion coefficient of I 0 3  decreases wi th  
the  increasing propor t ions  of the  organic solvents,  which is due to the  
increasing viscosi ty  of the  mixtures .  The value  of D in aqueous media  
(0.1 M-KC1) comes to 1.05 • 10 -5 cm 2- s -1 which is in agreement  wi th  
the  value  ca lcu la ted  b y  Koltho//and Lingane 1~ (1.09 • 10 -5 em2"s-1).  
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Table  1. Polarographie characteristics and kinetic parameters /or the I 0 3 -  
(1 raM) in di//erent aqueous organic solvent mixtures at 30 ~ 

E�89  K o 
S. No. Solvent  Pe rcen t age  ix ( - - V v s .  D�89 �9 l0 s /h un 

(by Volume) (~ A) S.C.E.) (cm2/sec) (cm/sec) 

1. Methano l  10 16.00 1.340 3.25 6.31 x 10 -14 0.65 
20 14.75 1.350 3.00 1.12• 10 -15 0.66 
40 13.25 1.404 2.69 1.58• 10 -15 0.72 
60 12.75 1.269 2.59 7 .94•  -16 0.74 
80 13.50 1.370 2.75 1 .26•  -17 0.75 

2. E t h a n o l  10 14.75 1.350 3.00 6.31• 10 -16 0.75 
20 13.25 1.440 2.69 7.94• 10 -17 0,79 
40 12.00 1.412 2.44 1 .99•  -16 0,78 
60 10.50 1.377 2.13 4.47 • 10 -17 0.80 

3. n -PropanoI  10 15.50 1.376 3.15 7 .94•  -16 0.73 
20 14.00 1.408 2.85 1.99• 10 -17 0.76 
40 11.75 1.368 2.39 1 .26•  -19 0,86 
60 8.25 1.319 1.68 1 .26•  -21 0.97 

4. I so-propanol  10 7.50 1.248 1.52 1.00• 10 -s 0,30 
20 10.00 1.430 2.03 7.08 • 10 -s  0.31 
40 14.00 1.460 2.85 1,59 • 10 -9 8,30 
60 29.00 1.460 5.90 1.00• 10 -10 0.30 

5. E thy l ene -  10 14.54 1.300 2.96 1.00 • 10 -12 0,52 
glycol 20 12.65 1.310 2.57 1.59 X 10 -9 0.33 

40 9.81 1.315 1.99 1.78 • 10 -9 0.35 
60 7.55 1.320 1.54 5.62 X 10 -9 0.40 
80 5.94 i .310 1.21 1 .41•  -11 0.49 

6. 1 : 2 P ropane -  10 15.30 1.370 3.11 8.91• 10 -10 0.46 
diol 20 12.08 1,290 2,46 2.51• 10 -12 0.54 

40 9.06 1.297 1.84 1 .11•  - i s  0,60 
60 7.65 1.310 1.56 3 .98•  -12 0.65 

7. 1 : 3 P ropane-  10 15.30 1.370 3.11 8.91• 10 12 0.54 
diol 20 13.21 1.350 2.69 2.81•  10-is  0.54 

40 13.12 1,310 2.69 4 .4 7 •  -s 0.35 
60 10.95 1.290 2.23 3 .98•  -7 0.29 
80 7.74 1,300 1.58 6.31• 10 -6 0.25 

8. Glycerol 10 12.70 1.250 2.58 6.31 X 10 -14 0.72 
20 12.10 i.250 2.46 2.51•  10 -15 0.77 
40 7.94 1,240 1.62 5.62•  10 -15 0.81 
60 4.81 1,240 0.98 5,62• 10 -14 0.77 

9. W a t e r  16.50 1,270 3.36 3.98• 10 -14 0.64 

As t h e  r e d u c t i o n s  are  h i g h l y  i r revers ib le ,  t h e  k i a e t i c s  of t h e  e l e c t r o d e  

p roce s s  w a s  s t u d i e d  b y  Kouteclcy's m e t h o d .  T h e  k i n e t i c  p a r a m e t e r s  

K ~ a n d  ~n ( t r ans f e r  coef f ic ien t )  were  c a l c u l a t e d  as d i s c u s s e d  e~rl ier  3. fh 
T h e  p l o t s  of - - l o g  Kyh vs.  E ( - - V  vs.  N H E )  were  l inear  for  all t h e  

so lu t ions .  T h e  e x t r a p o l a t i o n  of t h e s e  p l o t s  to  t h e  s t a n d a r d  h y d r o g e n  
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potent ia l ,  i.e. zero vol t  gave the  values  of K ~ whereas ~n was ob ta ined  /h 
from the  slope of these plots.  The K8 ~ ( s t andard  ra te  constant )  could no t  
be ob ta ined  for such systems,  as the  value  of the  s t a n d a r d  e lect rode 
po ten t i a l  is not  known in these  aqueous organic solvent  mixtures .  The 
kinet ic  pa rame te r s  and  polarographic  character is t ics  for reduc t ion  of 
013 in var ious  aqueous organic solvents  are summar ized  in Table  1. 

As there  is no signif icant  change in po la rographic  character is t ics  
and  ~n with  add i t i on  of organic solvent  to the  aqueous solution, so i t  is 
p robable  t h a t  there  is no change in the  mechanism of the  e lec t rode  
react ion.  Fu r the rmore ,  iodate  can be e s t ima ted  in these organic solvent  
mix tures  as the  current  is l imi ted  b y  diffusion. 
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