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The use of potassium peroxydisulphate as an
oxidant is comparatively recent, It is s notfstrong
oxidising agent. Although the standard redox potential
of the system : ‘

2@ 2o
5208 + 2e = 2 304

is 2.01 Volts ( Latimerl).

The oxidation by peroxydisulphate
ion generally takes place slowly.2 Because of this fact,
peroxydisulphate ion has been largely used for kinetic study
of the oxidation of varlous class of the compounds, and
with this oxidant it 1is very often possible to isolate and
identify the intermedlate products formed during the course
of the reaction.

The work on the kinetic studies involving
peroxydisulphate ipn upto 1961 has been reviewed by House3,
Wilmarth and Haim®

The kinetic features of the reactions studied

are summarized below :

1) The reaction is first order in 82018"' and zero order in
reductants,

2) The variation of peroxydisulphate ion concentration on
the specific rate is governed by the expression :

{[szog'] + C}

k¢ = ,
in 2=
k‘ [5208 Jc



3) The effect of variation of reductant concentration

on the speciflc rate follows the equation ¢

Xc = kmax {Rgguctgntlo

b +(Reductant) o
4) The magnitude of inhibition of the specific ions is

in the order :
k* > Nat >ty Mgty ztt

5) Silver ion is an efficient catalyst for this reaction,
The specific rate is related to AgNO3 concentration

by the expression

kako'i'm C, +

Ag
Aminoacetamide | Acetylaminoacetamide
Where ko = 2.0X10™> 3.9 x10™3
and m = 3,9 3.3

6) The reaction exhibits a negative salt effect of primary
exponential type, suggesting that the rate determining
process is between two oppositely charged ions.,

7) Copper sulphate has not been found to be an efficient

catalyst for this readtion.

8) The reaction is retarded by the addition- of allylacetate.
This is due to the capture of sulphate radical ions by
allyl acetate, Similarly addition of allyl alcohol also

retarded the rate of reaction.




9) The effect of sulphuric acid is negative. Increase in
the concentration of the acld decreases the rate,

10) Mole ratio has been found to be one mole of reductant
to one mole of peroxydisulphate ion.

11) The final oxidation products obtained was formaldehyde
and ammcnia. These final products were detected by
their spot tests as given in Feigls.

12) The various activation parameters determined are

recorded in Table-l.

TABLE - 1
Amide E A s as* aw* -1
K.Cals. 1litre K.Cals e.u. K.Cals mole
mole~l mole™! mole™t (Graphically)
Amino= 12,613 7 .956 21.27 -29,77 12,170
acetamide x104
Acetyl- .5 350  3.690 21.11  =26.21 11.745
-amino=- 5
acetamide X 10

From the kinetic results summarized above for the
oxidation of amides, it can be concluded that the reaction
follows first order behaviour with respect to 8203' and ag"’
and zero order with respect to amides. The reaction is
inhibited by the addition of allyl acetate pointing out to
the existence of a radical mechanism. Further, the large
negative value of entropy of activation suggests the formation
of the complex between Ag' and Szog', also proposed by
Beckier and Kijowsk15 and later on supported by Chaltikyan

and Beilerian7.



REACTION MECHAN ISM

The first order with respect to Szog" and aAgT

zero order with respect to aminoacetamide and acetylamino=-
acetamide, inhibitory action of metal ions and allyl acetate
together with the fact that the mole ratio is one, )lead
that the following mechanism may be operative,

We discuss here the mechanism for the oxidation of
amlnoacetamide. The same mechanism can be operative for
acetylaminoacetamide. The steps involved in the proposed

mechanlism are presented in the scheme 3
k

+ 2 1
————d
Ag' + S04 _— Ag sz°e
x
= —
K =) (1)
- kz 2+ & 2=
AgS,0g > Ag°T + 80, + SO, cee (2)
"
H.N.CH_ .COMH. + H O =———3> H_N,CH_COOH + NH (3)
2 2 2 2 k=3 2 2 3
(Amigde) (Amino=acetic acid)
k
4
H,NEH,CO0H + ag?*  ——> H NG+ co, +ag® 4 HY L. (@)
X
S - :
HN&H +so ————5 HGHO + NH_ + HSO" 4+ SO (5)
8 Hgy 0 X 3 4 4
so;' + Hze -—-——§-—-> aso; + OH (6)
H,NCH,COOH + OH ) > H, N&H ,¥0, 0 ... (7)
X 24+ 2= ,
4 cee (8)

Ag+ + SO; 8 > Ag + S0
k

H NG, + so* —25 noo 4w, + HSO (9)
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It may be pointed out that the first two steps have
also been proposed by Bamm8 and Margerison and other steps

were suggested by Rarﬁs Raddy and their Co-workers, in the

Ag"' catalysed reactions by szog“ ion.

Applying steady state treatments to the intermediates

namely, Ag2Y, S0, , OH and amino acid radical. The following

differential equations set up :
3’2[3021 = %, 95,05 ] - kg[507] - xg[Ag"] Eg":]

- kgtﬁzﬁé‘z]g"ﬂ + k[N ] [5,087] =0 ...
. [rs*3 k, E‘gsz@ - x, [ag™] [N, coon

vxg 2] [s0}] =0 veef2)
e I:Hzm.ﬂ} ky E‘z“wzmm] [ag? 4 ~kg @21\:&12] [szog‘]

+k9[so:][§azaaa; + g[azuaizcoo@ [éu']-.- 0 ...(3)

-4 Ton]- ke [so:]- h,[HZNCHZCOOH] E)H] =0 oo la)
Solving all the above differential equations we get,
d[Sg‘%_] : 2-11. +] |
. = k [3208 LAg ese(5)

d
Kk ] &
Where k' .&!2}:):8‘!
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Thus the equation (5) shows that the reaction
is first order in 8205' and also in Ag+ and Zero order
in substrate as found.experimentally. The above rate
expression does not account for the slight dependence of
the first order rate constant on the concentration of
peroxydisulphate or the organic substrate. Since the
reaction involves a free radical mechanism, it is
likely that this slight decrease in the rate constant

with increase in the conceniration of either of the reactants

is due to the presence of trace impurity in them.

Thus the mechanism furnishes a sound explanation
of the salient kinetic features of the data obtained in
the oxidation of all the above reactions studied.
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