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CHAPTER -~ 1V
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In order to decide the suitable temperature,
concentration “of the ractants and concentration of the
silver catalyst some preliminary sxperiments wersg carvied
out. At room temp., it was observed that the uncatalysed
reaction is very slow. The reaction proceeds with a
measurable velocity at 35=C.

Thus the reaction was first studied at 35°C using
the concentrations of EabBale as 2.0 x 10-=M, Substrate as
|

5.0 ® 10-=M.and 1.0 x10-®*M as silver catalyst. The results of

this kinetic run is recorded in Table B - 1.

GARR. BALASAH \
nivaai Unnveso e Lo

€5




TABLE B — 1 66

PRGN PG PP g B N N T

K2S20e =2.0 x 10-2M, Amide = 5.0 x 10-2 M,
AgNDs= 1.0 x 10-3M, Temp. = 35°C.
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Time (min.) o ke x10®min—?
0 .44 -
20 8.95 2. 606
40 8.50 2.595
60 8.08 2.579
a0 | 7.68 2.566
100 7.31 2554
130 " 6.78 2.538
160 6.30 2.525
200 5.71 2.508
240 5.18 2.496
300 4.48 2.481
60 z.87 2.470
Mean - 2538
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(C* denotes the volume of NazS5=0=(0.02 M) in ml.
equivalent to unreacted Sax0g*®]

From the results contained in Table B - 1, it
indicates that there is a fair constanfy in the firét order
rate constant values, suggesting that the overall order of
reaction at these concentrations of the reactants is unity.
The concentration of substrate was taken in excess and so the
order is with respect to Sz0e®.

To decide conclusively the order with respect to
S20a®" and substrate,another kinetic run having equimoler
concentrations (0.02M each) of the two reactants was studied.

The results of these measurements are recorded in Table B-2.



TABLE B - 2 67

o A Py P P P e e e N e
KaSale = Substrate = 2.0 xlﬂ“ﬂﬁ, AgNOx = 1.0x10—>M,
Temp. = 35°C.
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Time c ks ¥ 10%min—t
{(min.)
a ?.446 -
20 8.85 F.E12
40 8.28 .299
60 7.76 Z.285
80 7.28 F.272
100 6.85 3.255
130 6020 3.243
140 S.64 T.225
200 4.97 I.212
240 4,39 3.194
00 .64 Z.180
60 z.02 F.163
vean - z.2e0
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Here again, it is seen that the first order rate
constant slightly decrease with time, which most probable may.
be due to some inihibition as the reaction progresses. The
nearly constant values of the rate constant suggest that the

order with respect to substrate may be zero.

EFFECT OF KaS20e CONCENTRATION

Before studying the sffect of KeSzle conc. on the
reaction rate, it is necessary to study the sl f
decomposition of peroxydisulphate without the substrate and
in the presence of silver catalyst. The results  of these

CA
[

kLinetic runs are recorded in Table B -
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Subgivete = 5.0 w10 M, AgNOx = 1.0x10-*M, Temp.= 35°C.
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[K2820alM 0.01 0.02 D.03 0.04
Time  kax10%  kux10%  kexi0 ks x10%
(min.) min—* min—? min—? min—?
c C c C
0 4.9a -  9.4a - 1475 -  19.55 -
20 4.5 2.931 B.95 2.606 14.09 2.267 ig.81 1.900
40 4.39 2.920 8.350 2.5995 13.47 2.249 18.13 1.883
&0 4.15 2.897 8.08 2.579 12.89 2.237 17.46 1.874
80 .92 2.883 7.68 | 2.566 12.34 2.226 16£.84 1.862
100 .70 2.871 731 2.554 11.82 2.208 16.24 1.851
130 Z.40 2.840 &.78 2.3538 11.08 .2.200 15.39  1.836
160 J. 13 2.844 4.50 2.525 10.39  2.187 14.60 1.823
200 2.80 2.831 3.71 2.508 9.54 2.1773 1Z.60 1.814
240 2.51 2.820 , S5.18 2.496 8.77 2.162 12.68 1.802
=00 2.1% 2.862 4.48 2.481 7.73 2.151 11.42 1.790
260 1.80 2.7%0 3.87 2.470 6.8% 2.140 10335 1.772
kaxios 2.859 -  2.538 -  2.200 -  1.837
min—?*
kox10™ . 325 - 1.215 - 1.135 - 1.012
min—?*
T N 1.5%4 - - D23 - 1.065 - 0.825
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From the above results (Table B - 3), it is seen
that when the concentration of KEaS520s was increased,there is
a decrease in the first order rate constant. It must be
mentioned here that in any particular run,(especially that
containing high concentration of Kz8=20e )} the rate constant
slightly decreases with time.

Now in order to study  this effect uwnder the
condition of constant ionic strength as well as at
constant K+ don concentration four kinetic runs having

different concentrations of peroxydisulphate and potassium

sulphate were studied., The results of these kinetic runs are
recorded in Table B - 4 and shown graphically in Fig. B — 2.
It must be mentioned here that, in all the

subsequent kinetic studies, though the self decomposition of
peroxydisulphate has always been investigated under the
corresponding experimental conditions, the kinstic data for

these runs have been omitted due to pressure on  space and
hence only the corresponding values of the rate constant
(viz. k=) have been directly recorded at the end of each

table.

69
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TABLE B ~ 4

AgND= = 1.0 x 10-3M, Substrate = 5.0x107*M,Temp.=353°C.
A o= 0.301.
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[K2520e1M 0.01 0.02 0.03 0.04
+ [KaS50s1M 0.09 0.08_ 0n.07 0.06&
Time (mim)  vol. (in ml) of 0.02 M - NazSaOs
used (viz. ).
o T Tase euas 1436 19.32
20 4.74 %.09 17.88 18.79
40 4.54 8.75 13.44 18.30
&0 4.35 8.42 13.01 17.82
80 4,17 8.11 S 12.60 17.37
100 4.00 7.82 12.21 16.93
130 3.76 7.40 11.65 16.29
160 353 7.01 11.13 15.68
200 .26 b.52 10.46 14.9%
240 .00 6,07 .87 14,22
00 .66 5.46 9.01 3.22
Z60 2.36 4.91 8.24 12.29
ks x 10% min—*  2.120  1.e81  1.602  1.309
ke % 10% min—? 0.6%0 0.4670 0.670 0.660
k% 10™ min—? 1.430 1.211 0.932 0.464%9
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From the results as shown in Table B - 4 it
indicates that, here again the first order rate constant is
decreased when the concentration of EaB20e was increased.

Table B-5 shows the comparision between k values
with the increasing concentrations of peroxydisulphate
without KzSlas and with Ka80s to maintain constant ionic

strength and constent K™ cmncek&ration in the later case.



TABLE B - S
Subgstrate = 5.0x10-®M, AgNOx = 1.0x10"*M,Temp.=35=C.
M = 0.301
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[K=520e1M kx10% [K2S20e1M kx10S
without min—? without constant min—?
[K=50s1 M K+ ionic strength
0.01 : 1.534 1.01 1.47%0
0.02 1.323 0.02 L2111
0.03 1.065 0.0= 0.9x2
0.04 0.825 0.04 0.64%
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An examination of the above data ,it indicates that at
constant K* idonic strength , the decrease in the rate
constant , with increase in KzS520e concentration has béen
minimised .

This suggest that the effect is largely due to the
increase in the ionic strength as well as due to the increase
-
in KE* ions concenttration ,both causing inhibition.
“There exist a persistent rate éecreasing tendancy even

though the reaction is carried out at constant ionic

strength as well as constant K* ion concentration.

A plot of -log K versus concentration ot
peroxydisul phate is found to be linear (Fig.B-3). The
following relationship between ~log k and concentration oF

peroxydisulphate is followed :
- log k = 2.480 + 6.5 [SaOe®-lo . pYovided [S,0s 1,#Zevo.
ORDER WITH RESPECT TO PEROXYDISULPHATE

——— -

The order with respect to peroxydisulphate was
determined by Van’'t Haff 's® differential metﬁod. The volume
of NaaSalx (equivalentxto KaS20a was plotted
against time for different initial concentration of Ke820e .
From these curves the value of —dc/dt in each case was

determined from the initial slope as given in Table B ~ &.



TABLE B - &
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[K28a0a1M. .*dc/dtx10”4 Logl Sz0g%"1 l.og(—dc/dt)
0.01 1.880 -2 . 0000 ~%.7447
.02 I.715 ~1.6990 -%.4300
0.03 S5.647 -1 .5229 -%.2484
0.04 7.591 -1 . 3979 ~%.1197

The values of -—dc/dt and concentration

L]
of [ 820e® are substituted in the Van’'t Hoff' s equation.

log (~dc,./dt) - log (-dce/dt)

and the order of the reaction is calculated thereby.

The values of (~doc/dt) for different initial
concentration of Sa20e® and the value of n calculated there
by are recorded in Table B - 7.

TABLE B - 7

PP PN N N P P P P P

ries smss bt dores i3 WY BYAbS pan Somme Seete Soees bt LAben MUNE Wtun e s S040S SHved Sibee Seett SR WS PROIY ROSRS Goses Ceate bures fheds SvRts SA4iA PuR QSRR WOR0E Bhiss Feooe S detes KSMA PHIWY FYPS S0 S1Pee bece dabes ciins WASH 40 MR OIS SRR Areie Lot Sanid TS AR SRS PEAVE SUOES Aova b s et BHALE Skt R

[K2520a 1M (—-dc/dt) » 104 Order of Reaction(n)
0.01 1.880 4.9827
0.02 I2.718
0.01 1.880 1.0005
0.0% 9.6473
.01 1.880 1.0066
0.04 7.591
0.02 Z.718 1.0306
0.03 5.6435
0.03 5.643 1.0364
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A plot of log (—-dc/dt) versus log S20e% is shown
in Fig. B - 4. The slope of the curve is 1.0000 as such the
order with respect to 8z0a*" is one, which is confirmed by

the values of n as shown under Table B ~ 7.

EFFECT OF SUBSTRATE CONCENTRATION ’ ~
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The effect of amide concentration on the rate of
reaction was studied by taking different concentrations of
amide. The concentrations of S520a®~ and AgNOx are kept
unchanged. Table B — 8 indicates the results of these kinetic

runs,which have also been represented graphically in Fig.B-35.



TABLE B - 8

DAV R VR VR VI VLV VL VI Y2 2

KaSale = 2.0 x 10-=M, AgNOx= 1.0 x 10-3M, Temp.=35< C.
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[AmidelIM. 0.025 ‘P.GS 0.075 0.1 0.125
Time (min)  Vol. (in ml) of 0.02 M -NazSuOs used (viz. €1
o 7.45 7.44 .46 ?.45 7.45
20 8.99 8.99 8.97 8.97 8.96
40 ‘8.56 8.50 8.51 8.53 8.50
&0 8.15 8.08 8.09 8.11 8.07
80 7.77 7 .68 7 .48 7.71 7 bé
100 7.41 7.31 7.30 7.55 7.28
130 4.90 6H.78 6.77 6.82 b.75
160 & 4% &.30 6.28 &.34 6.25
200 5.85 S.71 S.68 5.75 S5.465
240 =2.34 5.18 5.15 5.22 5.12
=00 4 .64 4.48 4.44 4.51 4.41
360 4.05 .87 .83 .91 3.80
ke x 105 2.415  2.538 2.566  2.505  2.588
min™?*
kax 10™ 1.215 1.215 1.215 1.215 1.215
min—?
kow 10 . 200 » BRI 351 « 290 LETE
min—*
From the results of the above table (Table B - 8),
it indicates that when the concentration of amide was
increased the rate constant remains constant indicating the
zern order behaviour of the reaction. \
The specific rate is seen to be a function of
Sxlla®~ and Ha2M.0C.CHz.LOH2lsOHa  CONH governed by the
expression.
" K HaN.OC.CH2[CH2 1sCH2CONH

b+ (HaN.OU.CHalOH, JwCHaCONHz )
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Imn support of the above equation a graph of
CAamidelosk versus concentration of amide is plotted. (Fig. B
- &)  and was found to be linear from which kaex and b were
evaluated as C.0030 and 0.03108 respectively. From these
values k is calculated and was found to be equal to
o= 2.485x107*min~* was almost identical with k& = 2.5338 «10—=
the experimental value.

‘ORDER WITH RESFECT TO SUBSTRATE

To cenfirm the order with respect to substrate the

data of Table B - 8 was subjected to Van’ 't Hotf's
differential method. From the initial slope of the
concentration versus time curves,the value of —~de/dt

corrosponding  to various initial concentration of substrate
wereg svaluated which are given in Table B ~ 9.

TABLE B - 9

R R Ve VNS A TR T VL V]
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CAmide IM. (-dc/dt) x 104 lLog Co Log(—-dc/dt)
0.025 2.719 ~1.602 -5 5655
0.035 2.800 -1.3010 -5.5528
0.675 2.863 ~1.1249 ~%.5431
0.10 . 2.748 jl.DDDD -%.5609
0.1285 2.746 ~0.20Z0 ~%.5381

A plot of Log (—dc/dt) versus LDg Co is shown in
Fig. B - 7, It gives the value ofr-the slope as zero, which
suggests that _the reaction is zero order with respect to
substrate. Calculations were made for the order of the

reaction by VYan't Hoff's method and are given in Table B-10.
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A Ny Py B P P N P Ny Pt e e
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CSubstratelM. (~dc/dt) « 10—4 Order of Reaction (n)
0.025 2,719 0.04232
0.05 2.800

0.025 2.719 0.084697
0.075 2.B63

0.05 2,719 ' 0.00765
g.10 2.748

0.025 2,719 0.01064
0.125 2.766

0.05 : 2.800 ' 0.05490
0.075 2.8B63

0.0%5 S 2,800 0.017%
0.125 2.766
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This contirms that the order with respect to

substrate is zero.

EFFECT OF SILVER CATALYST CONCENTRATION
The effect of Five different concentrations of
silver nitrate on the reaction rate was studied at I5°C. The

kinetic data of these runs are recorded in Table B - 11 and

shown graphically in Fig. B — 8.
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P M A P e N P P Ny P B iy

Fafalle = 2.0 % 10-® M, Substrate = 5.0 x 10 -= M,
Temp. = 3I5*0C,
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[AgNDx1 1.0 1.5 2.0 3.0 4.0
® 10-=M,
Time (min)  Vol. (in ml) of 0.02 M - Na=SzO0s
- used (viz. ).
o e.as 9.45  9.48  9.46  9.44
20 B.95 8.93 8.92 8.82 8.73
40 i 8.50 8.44 8.41 8.24 8.09
&0 8.08 7.99 7.9% 7.70 7 .50
80 7.68 7 .56 7.48 7.20 &.95
100 7.31 7 1é 7.05  6.73 b .45
130 6.78 b.61 b.46 6.09 5.76
160 6.30  4.10 5. 93 5.51 5.15
200 5.71 5,48 5.28 4.82 4.44
240 5.18 4,97 4,72 4,23 .83
=00 4.48 4,21 .98 %.47 .07
360 3.87 .59 .36 2.85 2.46
ki x 10%min-t  2.583 2.7847 2.938 s.386 3.792
ke x 10%min—*  1.215 1.305 1.378 1.514 1.682
k x 10%min—* LI2T 1.442 1.560 1.872 2.110
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The data(Table B-11) indicates that the specicific rate
increases with increasing concentration of silver nitrate.
The plot of k& versuslAg™] éoncentration is found to lingar as
shown in fig. B-7 and the following relationship is obeyed.

k = 2.1 x 10~ + 0.4861 [Ag™].
ErrECT OF TEMPERATURE
The reaction was studied at five different
tempratures ranging from 25°C to 45<C. The concentrations of

all the reactants were kept constant. These kinetic runs are

recorded in table B-12 and shown graphically in fig. B -10.
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L AV R WL Ve Y N L T YA Y

KaS20e=2.0 x1i0-2M, Substrate = S5.0x10=M,
AgNOw=1.0 x10-™M,
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o0 9.8 9.6 9.44 9.42 9.44
20 P19 ?.10 8.95 8.74 B.52
40 8.94 8.76 8.50 8.11 7.70
&0 ‘ 8.71 8.44 8.08 7.5 6.9
80 8.48 8.14 7 .68 7.00 &30

100 8.26 7.85 7.351 6.51 5.70
130 7.93 7.44 &£.78 5.84 4.91
1460 7.65 7.05 6.30 5.23 4,323
200 7 .26 6.56 5.71 4.54 Z.47
240 bH.93 6.13 S5.18 T3 2.85
300 &.44 ) 5.52 4.48 3.17 2.12
=60 5.99 4.98 .87 2.57 1.58

ke %10%  1.331 1.846 2.558 s.674 5.019

min—?*

ko x10= 0.4670 0.820 1.215 1.618 2.505

min™—?*

B xi0o™ 0.661 1.026 1.323 2.086 2.514

o e e st s400¢ 20400 4o e - Htns Faaen et e Sbess sbees Smtan Mikih S4eed H100% 40008 dmtn Mk Shuen SEASE S0rNS MOONY ried Sk e s bt BeEbe PoORE W Ghbre, PO At bty ks Mbenn YA RISV SH4NE ST AT Saape st 4R SARRS SHONS TR et

The calculated values of {(1/T7THyu10™ and
logfkr/(kT/h)}]1 are recorded in Table B~-17Z.

TABLE B —-13

B PN Py TN NG Py Pap P P T e P

oo aress ates cuure Sk SRR Lt BARRE Saan s et S GoRey HHISA MeRE S e bet SS4S0 Beses S AARN SHATY UM St bnss s eYetH ete SELAY Y 404RY MALA Mkt b Sises fm RbeSH SPE BHAVH SO S0Mtn A Soems e TS Sh04b WA WP M Smte Sdmer drent coomm ool e KNS SHIAY PO0AS SHOSS Saoes bhms Sutes il Jabes it

Temp. (1/Tixi0™= krxl0= log kr Loglkr/(kT/h)1
A= min—*

298 s.ase D.661 _a.8202 -15.9727
303 X.201 1.026 ~%.0111 ~15.7890

08 3.246 1,223 ~3.1216 -15. 6857

313 3.194 2.086 ~%.3131 -15.5011

18 5.145 2.514 ~%.4004 ~15.4207

Soam penae etn Sared S Wi e 1o Sorre daves Ss0es Sesan S4RD IGatn MRS 009 40008 4% Snbet sivem Sebes Minat ook IAFSH Podel mArt remen Seeem SveE Ymbee 46 S0 Peats Pasry Hia Babem Seese BAeNS ot ews Ao desed Sdesh Sabre Beor Sesed Sk Ui SuA M4 SavEm Sibse hesee e GASiR Gabtt WA Vet TP fares Sebme tabet besie Meope
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A plot of log kr versus (1/Ti)x 10¥ is found to be
linear (Fig. EBE-11) showing fhat the reaction obeys Arrhenius
relationship.

The energy of activation from the slope of the
curve is 12.666 K.cals.mole™* which is in good agreement
with the calculated value 12.743% EKE.cals.mole—?.
Similarly, from the slope of curve obtained by plotting
logi{kr/{kT/h)} versus (1/T)x10® ( Fig. B—-12 ) The value of
the enthalpy change for the formation of an activated complex
(AH*) is calculated. The_values of E and A H® along with

other thermodynamic parameters are recorded in Table B - 14.
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A large negative value of entropy of activation is
indicative of the formation of an activated complex involving
either two oppositely charged ions or an ion and a neutral

molecule.

The rate constant for this reaction may be expressed

’

by the following relation.

K = 1.7890 . @—2-743/RT secTt
EFFECT OF IONIC STRENGTH :

"““”““*;;;““”;;;;;E““;;“ varying ionic strength on the
reaction rate was studied by adding different amounts of
2804 to the reaction mixture. The results of these kinetic

runs are recorded in Table B - 15 and shown graphically in

Fig. B-13.



TABLE B — 15
FaBS20e =2.0 %10-2M, substrate=35.0 x10-=M,
Aghl0x =1.0 x10-*M, Temp = 35<C.

A S St ot S Shrek 40D A ASets S Smpis e Seees S0 e PPt SN SRS Sodnh PN Mol AL SHAIS Mhein ek Seems v A Seble VAN S SeANY SNV SHAP AORSE KRR bk 44bo Vot Lo s Sobid Soeih SeeRS B00es S Shiun Sarm ehar ST o WP SoRRE Saimm SRIE b0 Sbee e Seetn babms ot

F.a804M MIL 0.01 0.015 0.02 0.0x
Lt 0.061 0.091 0.106 0.121 0.151
Time(min) Vol. ( in ml.) of 0.02 M NasSz0s used(viz.D)
o ?.44 .45 7.48 ?.45 ?.48
20 8.95 9.02 7.11 ?.10 .16
40 8.50 8.62 8.76 8B.77 8.864
&0 8.08 8.29 B8.43 8.464 8.57
80 7.68 7.89 8.11 8.16 8.29
100 7.31 7 .55 : 7.81 7.88 8.03
130 6.78 7.08 7 .59 7 .48 7 .65
160 6.E0 667 &.99 7.10 7.30
200 5.71 6.08 6. 49 6465 6.86
240 5.18 5.58 &H.03 &£.19 6.44
00 4.48 4.91 . 5.41 5.59 5.688
360 .87 4,33 4.86 5.06 S5.36
kax10®  2.538 2.225  1.915  1.794  1.680
min—?
kw10 1.215 1.120 0.980 0.930 0.800
min—?*
ke ox10= £ E23E 1.105 0.935 0.864 0.840
min—?*

s v dnons Sube oo, s Lbens Soben Sovas Beses Fmess Ssson Seest Seses SRS o SHpOT AWM SAVNE WIISA S Fed FeLRe mame emeis Seoes oeet es Bete S44SS Soase SOORS SVIS POROE SHOSR SRS AN 10D ML) Skt s Siogs dooss Geve BYeG SORE S54O% BOSRS FUUNE SO BPOTY MNRSR SURAD BN AN lse dole) Dhnbe Saiet sesen Sooss

From the results given in Table B - 15 it indicates
that the salt effect is negative. -

On plotting log k against ur’= as weil as k

against u as shown in Fig. 14 (A and 14(B)
respectively, it is found that log k versus u?/?® curve is
linear in the region of low ionic strength ( € 0.2 ), while
there exists no linearity in the‘plot k versus u . This

suggests that the salt effect is at primary exponential type

2%
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in the region of low ionic strength indicating that the rate
determining process involves a reaction between two

oppositely charged ions.

TABLE B - 16

My e P e fe e fulane

[K=25041M A K«10%min=t \/_u Log K
Nil 0.061 1.323 0.247 ~2.8784
0.01 0.091 1.105 0.302 ~2.9564
0.015 0.106 0.935 0.326 ~3.0292
0.02 0.121 0.864 0.348 ~3.0635
0.03 0.151 0.840 0.389 ~3.0757
0.04 0.181 0.928 0.425 ~%.0328

s Yatte bt Grvos abese Sooes s SHEPS Shate S MMEVS SHAFR WSt W Sted Sl Aabee etk woset s Seiet SO4RS S0 e s PP WHOTE SYPD ARG SomLn s Ademe e fvese imnée Abbwe AR B4t PPN BAISS WY WS SAAL Gidky Spany Rioms Reees o faren S i e S W) RYARS AeLAS POV BeerP SO St SLtte Seese Seet dmy S e

It may be stated that the ionic strength employed
is rather high for Bronsted relationship to be strictly
applicable quantitatively , but still the agreement is found
to be fairly_gond.

SPECIFIC IONIC EFFECT

——————— ;;;wuzgzzg;;;g table (Table B—~17 } includes the
result of the kinetic runs investigating the effect of vrious
cations on the rate of this reaction. These data have also

been shown graphically in Fig. B—-15. This study has been

carried out at constant ionic strength.
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TABLE B —- 17
RV VR VR VR VL VRV Y "2 X4 "]
Ke820a = 2.0 % 102 M, Substrate = 5.0 x 10-2M,
AgNOx= 1.0 % 10°*M, Temp. = 35=C, u = 0.212

e " doin soran bttt S s dmbre SHo0a S e SN SHONS Boron S0 AR ST Mk S440e Abees Seves SO4ON SHave POBAS Uhied bt Srese SHORS SYRLS $4PNE WAAAS fordt Smest 10ROV NS e chrin ALY SHYES BENS SePe SHHE s SR MePO SHYES SHSLS Pmtas ma e Ak $RREY SLSRS SH0S0 R MRerS MURE SUCS 000 Seis SeFee SPRIR S

Salt No HzSDq Na;zSDa leSDq. Mgsoq ZT\SDA»
added Salt
{conc.)M 0.0a 0.05 0.05 0.05 0.0375 0.0275

o i ot bt $4040 2000 T WAb Sab Snneh St SO VSR Ve Shmin Sene Sebed IO NY Semit Beum Bt barde Fm eds Bedee $Bers Aoem FLpen T M ine Greht Sesb R AAbin WSS VoSl S0e0s R Amge ik Boiin Seeeh S0 S0 O GO Leh Sebms S0 PSS Y AR SEbML Seyrs Soei Kok M aae e Seeet b Y SASeS

s e Sanne Sore e ot otk e it Saate et W Ghod MeAk Goae So0 WO LA WALNS Lobie Se0re bt TOAPD G Hehed Soedh Ses0s Seete e WP N S4e Sebtt POMAL St SPRLL b boets Seete LA WP Gimre e boteh WP P W St Se0d St bl WM AR are Se9aS Vo Saknt W Beaie Seare oo Senin Shavt SHhte

0 ?.44 9.48 .46 Q.45 .48 ?.45
20 8.95 9.2 Z.11 ?.07 9.07 .01
40 8.50 8.94 8.79 g.71 8.69 8.61
&0 8.08 8.469 8.48 8.37 a2 22
a0 7.68 8.45 g8.18 8.04 7.98 7 .86
100 7.31 8.22 7 .90 7.73 7 .65 7.592
120 Coe.78 7 .89 7.50 7 .50 7.19 7.0%
160 b .30 7.58 7.13 6£.88 6.76 &H.58
200 H5.71 7.19 bbb &.358 &£.23 6H.02
240 5.18 &6.82 25 5.21 5.74 5.92
200 4.48 b.E 564 5.28 5.09 4.84
Z60 Z.87 5.83 J.10 4.72 4.51 4.26
kax10™= 2.578 1.405 1.776 1.987 2.122 2.27C
min—?*
kaxlO= 1.215% 0.770 0.74% 0.860 0.880 0.980
min—*
E oxipD= LE2E 0.635 0.7%% 1.127 1.242 L 290
min—?*

It is seen that tha'specific inhibitory effect of
the various ions is in the order.

K* > Na* > Li* > Mg=2* > In=*

EFFECT OF HYDROGEN ION CONCENTRATION

The solﬁtion of substrate was prepared in 10%

acetic acid, and hence it is not possible to study the effect

of acid, such as sulphuric acid on the reaction rate.
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EFFECT OF ALLYL ACETATE
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The reaction was carried out in the absence of and
at three different initial conentrations of allyl acestate.
The results of these kinetic runs are summarised in Table
B-18 and shown graphically in Fig. B-1é6.

TABLE B - 18

B N O Py By g P Ay a Ny N g

L0 % 107=M, substrate = 5.0 x 10-= M,
®x 10~ M, Temp. = 35=C.

o et S Sarma it B1o4s S St Aot Seest Seese SO o0 HAPS Sprt HeiaS A4 b bt St SOt M0304 S0 4P Jemrt et Bl msee e s e et e st e oot Banee HeRe A9 Bt b o cbres ek T S VS AVONE SuRbe S0 RS S4ARP SeaeS et S Herte

Allyl Acetate Mil 0.001 0.005 0.01
Time (miny Val. (in ml.) of 0.02M - NazSz:0s
used(viz. C}
o 9.aa 9.45  9.48 9.46
20 8.95 %.00 7.08 ?.10
40 8.50 8.58 8.71 8.76
60 8.08 8.19 _B.36 8.45
80 7.68 7.82 8.02 8.14
160 7.31 7.46 7.70 . 7 .85
1720 &£.78 bH.76 7.52 7 .44
160 &5 6.50 &.82 7.05
200 5.71 5.93 &6.30 &.57
240 5.18 5.42 5.81 6.12
300 4.49 4.74 5.17 .51
60 .87 4.14 4.59 4.96
kx10%min=t 2.538 2.345 2.062  1.843
From the data contained in Table £B-18, indicates
that allyl écetate inhibits the rate of reaction. So  the
reaction involving S820a®" are greatly inhibited by allyl

acetate which acts as & sulphate radical trapping reagent.
The radical frapping may be due to the polymerisation of

allyl acetate by sulphate ions formed from the catalysed

decomposition of peroxydisulphate ion .
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MOLE RATIO

MMMMMM ;;;“ determining mole ratio between K=2820e and
amide, two kinetic runs were carried out simultaneously, one
in the presence of amide and the other in the absence of
amide. In both the kinetic runs the concentration of FaBela
was the same and was five times than the concentration of
amide. The concentration of the catalyst was the same in
botﬁ the runs. At suitable intervals of time S ml. of the
reaction mixture was pipetted out and estimated for unreacted

Sz0a®". These resulits are recorded in Table B - 19 and

shown graphically in Fig. B - 17.



TABLE B - 19 87

e e N Ny A D N e e fa e

KaS20e = 3.0 3 10-®M, AgNOx= 1.0x 10-=M, Temp.= 353=C

o b oot o ot Shke $o278 S4P9S M SR N SO SRS GRS e IS S4PN SS47S St Shemt A VARG MSS6 PO PR HeR berce Seres Saeet Sepan Shete SON PO SN WIS S10s4 Soe Seem morm Seest Hoieh Sosen T4 HURS R AN S4DLS FAbin Shert e St Lo cunt Shut AHME MM SRR HARME BoVen febas e hesm Sobem Febse Seney SR TN P e Shds

Substrate 0.01 Nil
Time (min) Vol.(in ml) of 0.02 M —NasSa0s used (vizC)
0 24.%4 24.95
=0 21.07 23.38
&0 21.21 2333
90 12.78 21.41
120 18.50 20.82
150 17.41 20.37
180 16.28 19.46 )
210 15.03 19.01
240 12.76& iB8.16
270 1%.08 17.33
200 : 12.17 16.92
230 | 11.61 15.84
I&0 10.8& 15.81
390 10.78 15.02
420 : 10.48 14.42
450 ?.94 13.96
480 F.52 1%.47
The curve (Fig. EBE-17 ) consists of two portions,
the first for the oxidation of amide and second for

self decomposition of peroxydisulphate ion.

Mow  tangents are drawn at portion of the curve which
intersect at point P. From this point of intersection the
value of KaSale consumed in the complete oxidation of 10 ml
of 0.01 amide is calculated. The point @ on the curve at the
same time gives the value corresponding to self decomposition

of [":25203 -
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From the graph ( Fig. B - 17 ) it indicates that the two
plots become parallel at P. At this point log ©T = 1.1 which
corresponds to 12.58 ml.

The corresponding value of log € at the same time
on the self decomposition curve is shown by point Q. At this
point log C = 1.2% which corresponds to 146.98 ml.

The difference between the two values is 4.4 ccs.

Therefore, 4.4 ccs of
0.02 N NazS8=0x = 4.4 ccs of 0.02 N EzS8z20s

= 4.4 ces of 0.0IN KaSalg.

Hence 10 ml of 0.01 M amide = 4.4 ml. of 0.01

KeS=20e Thus one mole of amide consumes one mole of

peroxydisulphate for completion of the reaction.
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