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5.5(b): ELECTRONATION OF O,

O, +4H* + 46 & 2H,0

For the plot of  vs log i in both acidic and alkaline solution the slope are found

to be 0.12 for reduction and 0.04 for oxidation

. —» —>
1.e., 2.303RT/aF =0.12 ; o =Y2(Reduction, cathodic)
* <«
2.303RT/a F=0.4 o = 1% (Oxidation , anodic)
A
Therefore,
=

> <« Y
van/(o+a) =4/2=2 A F

. - >
From the above data we can determine yQX:d Y
Note the following relations: ‘\‘Z»
> > < -
a=(y/v)+ rB/{"}

(f:(]ﬁv) Jg\irB
R N

< >
Y =n-yrv

For electronation of O,

_>
a=t=(y2)+[4- Y +
47_ +?can be 4,3 not 2 or 1 as they will give negative value for y

4_
But (y + ?) = Total electron transferred in all the steps except rds must be an

integer & must be less than or equal to n
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_>
z_y + y_g =4 ;v =1 (RDS is non electrochemical)
Similarly, for oxygen evolution: we have f =2, n = 4,4(1_: 1Y2,v=2
-« -«
a= 12 = (yv)+r—1
= (W) +1(1 -B)
<« «— »
= (YWV) +[4- (v +7) 11 -P)
«— >
Y + v can be 4 or 3
There are three possible paths for the electronation of O, with the charge
transfer step as the rds .
Mechanism: A
0+2M —» MO ‘%
2MO +2H* +2¢ —» 2 MOH ,\}“g““v
OMOH + 2H* +2¢ ———2 M40
Mechanism:B Q\Z’ ]
0, +2M \?’ 2MO
MO + H,O 3 » MO-H-OH
2MO-H-OH +2 ¢ §—>2MO-H-OH'

HOH +H' < MOH +H,0

2MOH +2H" +2e¢ —»2 M + 2H,O

Mechanism:C

0, +2M — 2MO
2MO +2 & — 2MOr
MO + H* — MOH

2MOH +2 H* + 2 —— 2M + 2H,0
NOTE: The type of mechanism & rds depends on the nature of the electrode

used.
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