CHAPTER 4
KINETICS OF CHEMICAL REACTIONS IN IONIC AND NONIONIC
MICROEMULSIONS.

4.1 Preview \

In organic chemistry most reactions include bimolecular steps between ions
and nonpolar molecules. For these reactions, it is often difficult to find appropriate
solvents which dissolve both the polar and the nonpolar reactants. These reactions

may either be carried out in two-phase media by adding phase transfer catalysts as

R

transfer catalysts as well as the polar organic solvents may cause problems since

they are either toxic or hazardous or they are difficult to dispose off. Therefore
microemulsions have been proposed as reaction media especially for industrial
applications.273

Microemulsions belong to special type of surfactant assemblies in solution
ccontaining nearly monodisperse micelles or oil solubilized micellar droplets, with
sizes ranging from 10 to 100nm . They possess several advantages as reaction
media. They provide a large interface between oil and water. The water content in

the microemulsions can be varied within a large interval and phase separaton of

the product is possible, The large interface helps in the faster reaction i.e., the
1¢ product 15 possible
reaction rate can be changed manifold and thus provides a higher yield when the

274,275
the rate

microemulsion or micellar solutions serve as the reaction medium,
enhancement may be attributed to the presence of microdroplet or micellar phase
which create interfacial changes, excess interfacial area for substrate binding,
decrease in the approachability barrier for similarly charged reactants. Through
suitable control of size of droplets, rate acceleration can be controlled and
acheived through variations in the composition of microemulsion components,
e P

i.e. oil, water, surfactant and cosurfactant. A suitable control of the size of the

droplet, regulates the growth process of particle and polymer formations. We also
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Fig.4.l  Pseudoternary phase diagram of cyclohexane / SDS + n-
propanol/water at 40°C with 1:2 S to CS weight ratio.
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Fig.4.2  Pseudoternary phase diagram of cyclohexane/CTAB+n-
propanol/water at 30°C with 1:2 S to CS weight ratio.
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could prepare some polymers like polyvinyl acetate and polyvinyl Pyrrolidone in
SDS microemulsion made of Benzene / SDS / Water system.276 It also serves
as a potential media for promoting compartmentalized, enzymatic, catalytic and
encapsulation reactions. Enzymes can be solubilized in the polar core of W/O
microemulsions with the added advantage of the enzymes being dispersed in a
form rather than an enzyme cluster. Isotropic and thermodynamic stability of the
microemulsion are exploited by scientists to study the various chemical reactions
using microemulsions as the medium. We have studied the reactions in SDS,
CTAB and TX100 microemulsions. Phase diagrams with different compositions
are shown in fig. 4.1 & 2. For the phase diagram of TX100 systems see Chapter 3
(Fig. 3.1)

Microemulsion is considered to be microhetrogeneous having dispersed oil
droplets in water or water droplets in oil. The size of the droplets are generally
similar though variability has been observed. These microdroplets can be

) . 204,274
considered as micro reactors® 7

where certain chemical reactions may take
place within the very small domain provided by the droplet. The presence of the
droplets can enhance or retard chemical reaction rates from the rates observed in
conventional media by large factors. They can solubilize a large number of very
different compounds both polar and nonpolar. 'E_}fl poss‘ess large internal
interface and form spontaneously due to its thermodynamical stability .The
reactants are, generally, added to the microemulsion in trace amounts in order to
prevent perturbations of the structure of microemulsion. The reaction may occur

either in microphases or at the interface. When the two reactants are hydrophilic,

they can react together only in the water droplet phase and when a hydrophilic

substrate reacts with a hydrophobic reagent, the reaction must necessarily occur at
the interface of the droplet with the bulk phase. The catalytic effect of micro
emulsion is explained in term of electrostatic interaction between the surfactant

and the substrate, droplet size and the change on the reactants.
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There are two fundamental reasofi for studying the chemical reactions in

microemulsions. These are :
1. Microemulsions mimic the biological reactions occuring at the cellular

level.

(]

The promising future opened to physical chemistry by microemulsions“% N
within the field of food science and industry. !
The scheme®?”’ for the formation of the products in microemulsion can be

represented as : 4
o""'

N
@ + # % Products =

This represents the chemical reaction between A and B where A & B are
water soluble reactants initially confined within seperate micro droplets. The
microdroplets are in continuous Brownian motion. A certain fraction of the droplet
collisions result in the formation of a transient dimer species by a short lived
fusion process. The fused dimer is very short lived and decomposes to product.
When they are mixed up, intermixing of the contents happen or it is assumed that
A moved into the droplet containing B. The intem the interface
controls the rate of coalescence and exchange of contents in the droplets. A
relatively rigid interfacé decreases the rate of coalescence and hence may lead to a
decrease in the rate. On the other hand, a substantially fluid interface in the
microemulsion may enhance the rate of reaction. Thus by controlling the structure
of the interface one can change the reaction kinetics in microemulsions by orders
ofmagnitude.m
4.2 Experimental Procedure

We have studied three model reactions in microemulsions.

1. Oxidation of potassium iodide by potassium persulphate.
2. Hydrolysis of methy}écetate. #
3. Iodination of acetone.
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The reactions were carried out in SDS,CTAB and TX100 microemulsions.
Cyclohexane, water and n-propanol being other components. In SDS and CTAB
microemulsions, the reactions were carried out along the monophasic region with
42.5 % S composition by weight and changing oil-water composition ratio. The
oil-water compositions were 5/52.5, 10/47.5, 15/42.5, 20/37.5, 25/32.5, 30/27./5
J35/22.5, 40/17.5. ie. (o/w= 0.0952, 0.2105, 0.353, 0.5333, 0.7692, 1.0909,
1.5556. 2.2857 respectively).

The reactions in TX100 were carried out along 55% S composition by
weight and changing oil-water compositions of 1/44,5/40, 10/35, 15/30 ( o/w=
0.0227, 0.125, 0.2857 reépectively). In all these cases, the reactions were also
studied without any oil ie. 42.5%S and 57.5% W for SDS & CTAB

microemulsion and 55% S and 45% W for TX100 microemylsions\.

e

All these reactions were studied kinetically. Oxidation of potassium iodide
was studied spectrophotometrically using a UV 240 Shimadzu.spectrophotometer.
The reaction concentration of Kl and K,S,04 used was 5107 & 5.10* M
respectively. Aqueous KI and K,S,03 microemulsions with above compositions
were prepared separately for each compositon of oil & water. 2ml of KI
microemulsion was thermostated in the cuvette, having a constant temperature
water circulation from a thermostated bath. K,S,03 microemulsion was also
thermostated separately at the same temperature. After attaining the temperature, 1
ml of K,S,0g microemulsion was added to the cuvette containing KI
microemulsion, mixed up well and the increasing absorbance due to the formation
of I, was noted at Amax 360 nm, at regular time intervals. The mixing ratio was
always kept 2:1 (v/v) for KI and K,S,0; microemulsion. In CTAB microemulsion,
the reaction was carried out using a spectronic 20 (Bausch & Lomlb) colorimeter
following the above procedures and the same compositions of KI and K,S,03. In
TX100 microemulsion, the composition of KI and K,S,0; was kept 1.107 & 1.10%

M respectively. The reaction was studied at different temperatures from 25°C to
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45°C. The reaction was studied only in the monophasic region with various oil-
water ratio.

Methyl acetate hydrolysis was studied by ‘the ' titration method.
Concentration of methyl acetate was 5.6 ¥ 10 M in the reaction medium. Acidic
microeWared with 0.1N ageous HCI and 7ml of this solution was
thermostated.;t the required temperature. Methyl acetate was also thermostated
separately and 2ml was added to the acidic microemulsions and mixed well and
. allowed to react together. 1ml of the reaction solution was withdrawn at regular
intervals of time and the reaction was stopped immediately by adding to the ice

—— e,

cold water and the unreacted HCl was determined by titrating against standard

NaOH. The infinite titre value was taken by keeping the reaction solution
overnight. The reaction was carried out along the monophasic region with 42.5 %
S by weight and changing oil-water composition of 5/52.5, 20/37.5, 40/ 17.5 for
SDS and CTAB microemulsion and with 5% W and changing surfactant to oil
composition of 32’.5'/62.5, 42.5, 52.5 & 55/40 for CTAB and TX100
microemulsion. The reaction was studied at 35,40, and 45°C. The solution
remained a 1¢ microemulsion throughout the study.

The‘ iodination of acetone was carried out in aqueous NaOH medium.
Microemulsion was prepared with aqueous NaOH by replacing water. lodine was
dissolved in it and the concentration was determined by titrating against a standard
Na,S$,0; solution using a standard K,Cr,0; solution.The concentration of the
iodine was kept 6.47 x 10* M for SDS microemulsion™ and 1.3 x 107 M for
TX100 microemulsion. The reaction was followed spectrophotometrically. The I,
microemulsions was thermostated in the cuvette which was jacketed to a water
circulation through a thermostated waterbath. After the attainment of the required
temperature, 0.1ml acetone was added to the reaction cuvette with stirring and the
decrease in absorbance due to the disappearance of I, was recorded and the
reaction was carried out at different temperatures from 25 to 45°C. The reaction

studied along the monophasic region of 42.5% S by weight for SDS and changing
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oil-water composition of 5/52.5, 10/47.5,15/42.5, 20/37.5,25/32.5, 30/27.5,
35/22.5,40/17.5 and 55% S by weight for TX100 and changing oil-water ratio of
1/44,5/40, 10/35, 15/30, 20/25, 25/20, 30/15, 35/10, 40/5. The reaction was
studied at 30.35,40 &45°C.
4.3  Results and Discussion
a'. Oxidation of potassium iodide by potassium persulphate.

The oxidation of iodide by persulphate proceeds by the following
16

.
mechanism.

S,0,° —— 280/

S,08 +2I° Ko I'+IS,08 +M  Km MIS,05 +T
—_\ —_
< e T

P P+M

Where P = 28042” + 1, ; M = Microemulsion droplet.

The reaction folows a second order kinetics, first order with respect to each
BT

) . . 279-281
reactant as found in conventional aqueous solution. The

concentration of potassium iodide was taken in excess so that the first order
kinetics followed.

If we assume that the initial concentration of potassium persulphate is ‘a'
and no I, was present, and after a time t, ‘x’ is the amount of I, formed, then the
concentration of K,S,0; unreacted is (a-x).

First order rate constant for the decomposition of potasium persulphate is
calculated assuming the rate of formation of I, is equivalent to the rate of

decomposition of 82032'. So the rate of formation of I, can be written as??

dx
- = k (a-x)
dt
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Integrating with limits t=1 & t=2.

dx
Jom = | kd
a-x
2 2
-In (a—x)l = kt]‘

- In (a-x,) + In (a-x;) = k (t,-1))

kK(t)=In () (1)

k is the first order rate constant and x; and x, are the concentration of I, formed at
time t; & t, respectively. If a, and b, are the initial concentrations of K,S,04 and
KI respectively and if x is the amount of K,S,0; that has disappeared in time t
and bo is the amount of KI reacted in time t , the amount of potassium persulphate
and potassium iodide remaining at time t are (a,-x) & (b,-X) respectively. Then
the rate of disappearance of K,S,0; is equal to the rate of disappearance of KI and

is therefore given by*>

dx
- = k (a,-x) (b,-x), assuming a, & b, are different.
dt
Integrating,
dx
P — = [kat
(ao'x) (bo‘X)
1 bo (ao'x)
kt R — ln ........................ (2)
(ao‘bo) a, (bo"x)

where ‘k’ is the second order rate constant
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First order rate constant for the decomposition of potassium persulphate is
calculated assuming the rate of formation of I, is equivalent to the rate of

decomposition of 82082' using the equation 1. Fig 4.3 (a-i) shows the plot of
In  (---- ) vs (ty-t;), for SDS system,

a straight line graph passing through the origin is obtained. Slope of the line gives
the first order rate constant for the reaction in SDS, C"I"AB\ and TXI100
miéroemulsions at different temperatures and for varying oil-water ratios. The
structure of microemulsion changes as the oil-water ratio changes and it can alter
the rate of reaction also. The result is summarized in Table 4.1. The rate of
reaction is much higher in SDS microemulsion than that in pure aqueous system.
The k value for this reaction in water is 4.8 ¥ 10> 1 mol” sec’ at 25°C'**
The reaction is found to be faster than the system which does not contain any oil
We system which contains surfactant and water. It is clear from the Table
4.1 that the rate of reaction increases with increasing temperature and it also

increases with decreasing water content. The rate enhancement can happen

because of various factors. Microemulsion is microscopically heterogeneous due
to the formation of microdroplets and they are assumed to have a large internal
droplet/water interface. The different reactants solubilized in the microemulsion
may meet at this microscopic interface and hence the reaction rate is enhanced.
Distribution of reactants in large number of microdroplets cause the
dilution of the reactants in the aqueous core of the droplets due to the hydrophilic
nature of the reactants and hence the reaction is slowed down when the water

. 8,144, 204,284
content increases. 204,28

The local concentration of the reactant increases
gradually as the oil - water ratio increases. Basically, the reactants are water

soluble and they reside either in the water droplets or at the L interface. So the
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Fig.4.3b Plotof In  --e-m--- vs time for
(a-X,)
KI+K,S,0¢ reaction in SDS microemulsion system with
o/w=10/47.5."Symbols are the same as in Fig.4.3a.
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are the same as in Fig.4.3a,
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solubilization site also affect the rate of reaction. That is , the size and aggregation
number also affect the rate of reaction.

It has been reported earlier that the rate of reaction increases with decrease
in molar ratio, ie. W=[H,0}/[S]. M. L. Moya et al*** has explained the decrease
in reaction rate with increase in water by considering the decrease in water

activity.This could be due to the interaction between water molecules and the SDS

molecules. The step of the reaction studied will be the contact of the reactants to

form the activated complex. In this step, some water molecules pass through from

the solvation sphere of the reactants to the bulk. The overall process may be

. 14
written as : 3

(I-)solv + (SZOSZ-)SOIV s (I-, SZOSZ-)#SON + nH?.O

A

In agreement with the transition state theory, the observed rate constant
285

would be,
Yl"v Ysz%z' 1
kobs = ko » . e 3)

where 7 is the activity coefficient.

According to this expression, a decrease in the water activity a H,0
would bring about an increase in the reaction rate. They have reported earlier that
the water activity in different organic phase / AOT / Water system diminishes with
diminishing W. This decrease of a 0 would be due to the interaction between
water molecules and the charged heads of the AOT molecules as well as  with the
sodium counter ions present in the water pools.

We assume that the the cyclohexane does not influence aH,_O values
quélitatively and only slightly influence the values quantitatively. It is possible to
extrapolate the results for our system in a qualitative way. Thus we can rationalize
the increase observed in the reaction rate when the w values decrease on the basis

of a decrease in the water activity in the system.
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The positive kinetic salt effect for reactions between ions of the same sign
was interpreted as a consequence of the greater destabilization of the initial state
compared with that of the transition state, caused by the electrolytes present in the
reaction media. In other words, the increase in the reaction rate has its origin in the
increase of the effective concentration of the reactants, because a part of the water
present in the reaction medium of reaction is involved in the hydration of the

8,146,204,286-287
background electrolyte.

In this sense, we can interpret the positive
kinetic effects of decresing W in the same way that we can with the positive salt
effects, as a consequence of the greater destabilization of the initial state compared
with that of the transition state, because a part of the water present in the media of
reaction is involved in the hydration of the polar interior of the micelle.

When the temperature is increased, the rate of coalescence of droplets are
higher and the thermal effects induce the instability of the associated complex due
to competitive desorption of substrates from the interface.*® The instability of the
intermediate is removéd through the fast formation of a stable product. Bisal et
al”® have discussed the -temperature effect on the structural properties of
microemulson, pointing out that the number of droplets increases upon increasing
temperature and the droplet radius decreases. A temperature increase reduces the
interfacial tension between oil and water. The dispersion of water in oil is thus
favoured by increasiing the number of smaller sized droplets and hence higher
interfacial area and an increase in rate constant also. The rate enhancement is
much higher in SDS than in AOT system was reported earlier and this is true for
our SDS system also wi;h reaction studied at different oil-water ratio.

Fig 4.4(a-1) shows the first order kinetic plot for the oxidation of iodide by

persuiphate in cyclohexane / CTAB+n-propanol / water.

In (-==-- ) versus (t;-t})
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is plotted. Initial concentration are same as for the SDS system. Slope of the line

gives the rate constant and it has been plotted at different temperatures and

changing oil-water ratios. The result is summarized in Table 4.2. The rate of
reaction is lower in comparison to that in water. The rate in SDS microemulsions

is higher though. Unpublished work obtai_llggiv_l_)_}”f_}i. Sanchez et al'® supports this

result. The temperature effect shows the expected trend. Tﬁ;;{; increases with
increasing temperature . Even with decreasing oil-water ratios, the rate constant
decreases.

We expected a rate enhancement in CTAB microemulsion because of the
large interfacial area provided by the formation of microdroplets. However we
observed a rate inhibition (Table 4.2) which can be explained in terms of
electrostatic interaction. Gomez - Herrera et al**% explained the rate
enhancement in AOT microemulsion by the repulsive interaction of anionic
reactants and the negatively charged heads of the AOT molecules which would
increase the local reactant concentration and this would favour the approach of

. . . 1432
reactants and thus the reaction rate is increased.®'**%*

This we have extrapolated
to ou@:sd\}iicroemulsions system also. This electrostatic interaction is in
agreement with the Iarge decrease observed in the reaction rate of the process I’
+8,0,”" in microemulsion, with respect to aqueous media. When we exchange the
anionic surfactant with a cationic one. The electrostatic interaction between the
positively charged head of the CTAB molecule and the anionic reactants would
decrease the local concentration of reactants and it offers an approachability
barrier to the reactants and hence the reaction is low down.'®

The rate ingreasing with decreasing water content is the result of mainly

8,143,144,204
three factors.”

The first one is the dilution of the reactants in the aqueous
phase when the water content increases and the second. factor might be related to
the structural changes produced in the microemulsion system by changing the
water fraction. The size and number of microdroplets are expected to be different

for diferent water fraction. The rate increase with decrease in water fraction is
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also explained by considering the decrease in water activity due to the interaction
between water molecules and the surfactant.

As we have noticed for SDS system, the rate of reaction increases with
increase in temperature. The rate of coalescence of droplets is higher and the
thermal effects induce instability of associated complex due to competitive
desorption of substrate from the interface. The instability of the intermediate is
removed through the fast formation of a stable product. According to Bisal et

288
al,

the number of droplets increases upon increasing the temperature and the
droplet radius decreases by the formation of the large number of smaller sized
droplets providing large interfacial area and hence an increase in rate constant:
with increasing temperature.

Kinetically, we have studied the effect of TX100 stabilized microemulsion
on the oxidation of iodide by persulphate also. Fig. 4.5 (a-e) & Table 4.3 show
the k values for the first order reaction at different temperatures and with
changing oil-water ratios. Oil-water ratios are 0.0227, 0.125, 0.2857, 0.5. Like
CTAB microemulsion, TX100 microemulsion also.retards the reaction.
Potassium iodide and potassium persulphate are soluble in water and the reaction
in TX100 containing microemulsions are in o/w systéms. Due to-the presence of
oil (where KI & K, S,0; are not soluble) it was expected that the local
concentration would increase & hence the reaction rate. However, the reaction rate
was found to decrease in these sysfems. The reason probably lies in the fact that
the polyoxyethylene group is highly hydrated and I & 8208%— get embeded in
those hydration spheres. Such highly swollen surfactant molecules make the
approachability of the two ions to each other difficult and hence the reaction rate
is lower. However, increase in oil concentration and hence low hydration force the
ions to come together and to increase the rate of reaction. With decreasing
amount of water, the rate increases as in the case of ionic surfactants which was

143,284

observed earlier due to the increase in local concentration of the reactants.
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With increase of temperature, the rate of reaction between potassium iodide
and potassium persulphate increases in nonionic microemulsion which was
observed in systems with ionic surfactant stabilized microemulsions. This happens
because of the increase in the number of microdroplets288 and hence the interfacial
area and also due to the higher thermal instability of the associated complex.146

Fig. 4.6 (a-i) shows the plots for the second order rate constant for the
oxidation of iodide by persulphate in SDS microemulsion.

1 b, (a,-x)

........ In S is plotted against time.
a«:)"bo a, (bo'x)

A straight line graph passing through the origin is obtained. The slope of the line
gives the rate constant ‘k’ & it has been computed at various temperatures &
changing oil-water ratios. The result is sumarized in Table 4.4. The rate of
reaction is much higher than that in pure aqueous system. The k value for this
reaction in water is 4.8x10” Imol” sec’' at 25°C. The reaction is found to be
faster than the system which does not contain any oil. It is clear from the table that
the rate of reaction increases with increasing temperature & it also increases with
decreasing water content like the first order reaction rate constant in this system.
The second order rate constant for the oxidation of potassium iodide by
persulphate in cyclohexane/SDS + n-propanol (1:2) / water at lower water
composition fall in the range of the values that had been reported in n-
hexanol/SDS/water at lower water composition by Valaulikar'®. However

143
Gomez-Herrera et al

studied the same reaction in n-heptane/AOT/Water system
at much lower concentration of AOT (0.16 mol Kg'l) & found the reaction rate
almost 30 times faster.

The second order rate constants for the oxidation of iodide by persulphate in
CTAB & TX100 microemulsion were also computed. Fig.4:7(a-i) & Fig.4.8(a-e)
show the plots in CTAB & TX100 microemulsions respectively. Tabie-4.é & 4.6a
sumarize the result in CTAB & TX100 systems. It is clear from the above table

that the second order reaction is enhanced in SDS, retarded in CTAB and TX100
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microemulsion systems. The second order rate of reaction increases with
decreasing water content and increasing temperature. The reason is well
understood from the earlier discussion as explained by the electrostatic interaction
of hydrophilic heads of surfactant molecules and the hydrophilic anionic reactants.
The magnitude of second order rate constant is much higher than the pseudo first
order rate constant. With decreasing amount of water, the rate increases due to the
increase in local concentration of the reactants. With increase of temperature, the
rate of reaction between potassium iodide and potassium persulphate increases
due to increase in the number of microdroplets and the interfacial area and also
due to the higher thermal instability of the associated complex.

Figs 4.9 (a-c) show the effect of W/O ratio on the rate constant. W/O ratio
is plotted against log k values. Log k values increase with decreasing W/O ratio.
At lower W/Q ratio, the reaction rate is high and we can assume a very high
reaction rate when no water is present; but theoretically, this is impossible
becaﬂsc no reaction takes place as the reactants are hydrophilic‘in nature and does
not dissolve in the organic medium.

The kinetic activation energy (Ea) is determined from the rate constant (k)

at different temperatures using the Arrhenius equation.289

k= A BT 3)

...............

where 'R is gas constant, A-Arrhenius factor, T-Kelvin temperature. By plotting
log k versus T a straight line was obtained from the slope of which the activation
energy Ea was computed. The activation energy was determined by miltiplying
slope with -2.303R.

Table 4.6/b-d) éummarizes the kinetic activation energy obtained from the
temperature dependence of the rate constant. All the Ea values are positive. The
positive activation energy values indicate that an energy barrier of this magnitude
must be crossed during the passage of the reactants to the products. This

indicates that the surfactant interface is reasonably rigid and offers a high potential
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Fig.4.10a Plot of w/o ratio vs Ea(I order) for KI+K,S,04 in SDS
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energy though it is less than that of pure aqueous system to form the products. The
activation energy shows a decreasing trend with decreasing water content as
expected from the 'k’ values. The effect of W/O ratio on Ea values are plotted in
graph Fig. 4.10 (a-e). It shows that Ea values decrease with decreasing W/O
ratio i.e. the Ea value is directly proportional to the water content as the rate
constant increases with decreasing water content due to the increase in the local
concentration of the reactants. We assume that the reaction follows a first order
kinetics as the Ea Due values show the proper dependency on the rate constant.
b. Hydrolysis of Methyl acetate

Kinetically, we have studied the acid catalyzed methyl acetate hydrolysis ,
ie. CH; COOCH3+H,0 --> CH;COOH+CH;0H in all the three microemulsion
systems formed from SDS, CTAB and TX100. The reaction follows the following

mechanism.>*°

0 0
fast ||
MH;0" +RC- OR’> = R-C-O"-R’ + MH,0 7
(catalyst) [
HM
0 o
I slow | HM
MH,0 +R-C - 0*-R' — R-C 10" 7
] | 1 O\r
HM O'H,M
l slow
0

|
R-C-O'H,M+R’-OHM
0 0
| fast ||
R-C-O"H,M+MH,0 — R-C-OHM+MH;0"
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Fig4.11a Hydrolysis of methyl acetate in SDS microemulsion system
with o/w = 5/52.5

® 35°C. A 40°C; B 45°C
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Fig.4.11b Hydrolysis of methyl acetate in SDS microemulsion

system  with o/w = 20/37.5. Symbols are the same as in
Fig.4.11a.
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Fig.4.11c Hydrolysis of methyl acetate in SDS microemulsion
system with o/w = 40/17.5. Symbols are the same as in
Fig.4.11a.
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with no oil. s/w = 42.5/57.5. Symbols~are~the~ same as in
Fig.4.11a.
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. 229
For a pseudofirst order reaction,

kt=2.303 log ------- s “4)

where a is the initial concentration and (a-x) is the concentration at any time t,

The above equation can be written as ;

kt=2303log -

where T, is the final titre value, T, is the initial titre value and T, is the titre value

at any time t.

kt
"""""" = log (Tao"To) - log (ch"Tt)
2.303
kt
log (Te-T) = log (Te-T,) - ==mmemem-
2.303

The rate constant is determined from log (T,-T,) versus t (time) plot. The rate
constant is obtained from the relation k= (-slope X2.303). Fig. 4.11(a-d) shows
the plot for the pseudofirst order reaction in SDS system. The reaction is carried
out at different temperature and changing oil-water ratios where o/w are 5/52.5,
20/37.5, & 40/17.5. The result is summarized in table 4.7a. It is clear from the
table that the reaction is enhanced slightly, almost 2-9 times faster than in the
pure aqueous system. Due to the electrostatic attraction of anionic surfactant, there
is a higher local concentration of protons at the interface. The reaction rate is
directly proportional to [H'] and this could be a measure of hydrogen ion activity.
It was repoted earlier’™ also that the rate constant increases with inreasing
dielectric constant of the medium used. On acidification, the H" may neutralise

some residual negative charge of SDS microemulsion interface or displace Na”
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Fig.4.12a Hydrolysis of methyl acetate in CTAB microemulsion system
with o/fw = 5/52.5. ® 35°C; & 40°C; & 45°C
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Fig.4.12b Hydrolysis of methyl acetate in CTAB microemulsion system
with o/w = 20/37.5. Symbols are the same as in Fig.4.12a.
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Fig.4.12c  Hydrolysis of methyl acetate in CTAB microemulsion system
with o/w = 40/17.5. Symbols are the same as in F 1g.4.12a.
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Fig.4.12d Hydrolysis of methyl acetate in CTAB nicroemulsion ™ ystem

with no oil. s/w = 42.5/57.5. Symbols are-the~same as in
Fig.4.12a.
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from the counter ion layers of SDS microemulsion. Hence ‘the probability of
hydrogen ion concentration at the interface is more than that in bulk water
itself 147 291293

The plots for the pseudo first order methyl acetate hydrolysis in CTAB
microemulsion is shown by plotting log(T,, -T,) versus time in Fig.4.12(a-d) and
the result is summarized in Table 4.7 b.The reaction is carried out with changing
oil-water composition of 5/52.5, 20/37.5, 40/17.5 and changing S/O composition
of 32.5/62.5, 42.5/52.5 & 55/45. The rate constant is higher than the pure
aqueous system but the magnitude is less than that for SDS system.147 This is due
to the electrostatic attraction; anionic surfactant, SDS preferentially hold more
H" ions than the cationic surfactant due to adsorption of the substrates in the Stern
layer : Fig. 4.13 and hence higher of charge density of the H' ions.'"’ Methyl
acetate can be preferentially solubilized or adsorbed in the Stern layer of the

interface. In CTAB microemulsion, the @i@htemctiom of hydrophilic head
of CTAB molecule will be dominating over the attractive interaction. So the local
concentration of H' is more at SDS microemulsion. Similar results are reported
for ethyl acetate hydrolysis in micellar medium of SDS and CTAB.'Y

It was reported earlier the effect of micellar solutions of sodium laurate
and n-dodecyl trimethyl ammonium bromide on the rate of alkaline
hydrolysis  of p-nitrophenyl acetate, mono p-nitro phenyl dodecanedioate and p-

nitro phenyl octanoate by Menger and Portnoy.294

It was evident for these esters
that anionic micelles retard and cationic micelles enhance the.rate of hydrolysis.
This has been reported for sulphate esters also. The rate of alkaline hydrolysis of
aliphatic esters in anionic and cationic micelles have been found to retard by other
researchers also.””

We have made a camparative study of this reaction in CTAB and TX100
microemulsion with constant (5%) water composition and 32.5/62.5, 42.5/52.5 &

55/40 surfactant to oil ratio. (Fig. 4.14 (a-f)). It has been observed that there is
rate enhancément in both the systems and the magnitude is little higher for CTAB
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Fig.4.14a Hydrolysis of methyl acetate in CTAB microemulsion system
with s/0 =32.5/62.5. ® 35°C; & 40°C; @ 45°C
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Fig.4.14b Hydrolysis of methyl acetate in CTAB microemulsion system
with s/0=42.5/57.5. Symbols are the same as in Fig.4.14a.
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Fig.4.14c Hydrolysis of methyl acetate in CTAB microemulsion system
with s/0=55/40. Symbols are the same as in Fig.4.14a.
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Fig.4.14d Hydrolysis of methyl acetate in TX100 microemulsion system
with s/0=32.5/62.5. Symbols are the same as in Fig.4.14a.
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Fig.4.14e Hydrolysis of methyl acetate in TX100 microemulsion system
with s/0=42.5/57.5. Symbols are the same as in Fig.4.14a.
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Fig.4.14f Hydrolysis of methyl acetate in CTAB microemulsion system
with s/0=55/40. Symbols are the same as in Fig.4.14a.
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system, (Table 4.8). With a particular composition, the rate of hydrolysis
increases with increasing temperature. It may be due to the large interface
provided by the small microdroplets as the interfacial tension reduced by
increasing the temperature. Also, the higher temperature induces higher thermal
instability of the intermediate complex. As the surfactant composition increases
from 40% to 525 & 62.5 %, the ra&e constant almost remains a constant
showing that percentage composition of surfactant hardly affects the rate of
hydrolysis of methyl acetate in CTAB and TX100 microemulsion systems at
constant water composition of 5 %.

In the case of SDS microemulsion, the presence of If in the Stern layer is
expected and the helps in catalyzing the reaction. However in case of CTAB
microemulsion, the concentration of H' in the Stern layer will be much lower
because of the presence of the counter ion (Br ion) and therefore the reaction rate
is expected to be slower. In TX100 microemulsion system, the surfactant molecule
is neutral and therefore the presence of H' as catalyst is less perceptable because
of the absence of the ionic Stern layer. This therefore results in lower reaction rate.
But microheterogenity of the system increases the reaction rate to a higher value
than that in water. For CTAB microemulsion, there is an interaction between the
hydrophilic head and H" and due to the presence of Briions, the H' ions are not
really away from the reaction site. 2%

Hydrolysis of esters in the micellar solutions of ionic and nonionic
surfactants™® is well studied in the literature. Nonionic surfactants either
decrease the rate or have no significant effect on the rate of hydrolysis of
carboxylic esters. The ester is probably solubilized at the micelle-water interface.
The transition state for alkaline hydrolysis of the ester linkage carries a negative

297
charge due to the oncoming OH



and this charge can be stabilized by the adjacent positive charges of the
hydrophilic heads of cationic micelles and destabilized by the adjacent negative
charges in anionic micelles.In addition, the concentration of OH at the micelle -
water interface is increased by the multiple positive charges on the cationic
micells and decreased by the multiple negative charges on the anionic micelles.
Both of these effects may account for the enhancement and diminution of reaction
rates in the respective cases.

The increase in the rate of acid catalyzed hydrolysis of esters in
microemulsion media can be explained in a similar fashion as being due to
stabilization of the positively charged transition state or to concentration of H" at
the reaction site by the negatively charged hydrophilic head groups.

In all these three cases, the rate constant increases with decreasing water

143,144,282
composition'**1++28

due to the higher charge density of H' at the reaction site.
The rate constant also increases with increasing temperature. As the temperature
increases, more microdroplets are formed due to decrease in interfacial tension.
This small microdroplets offers higher interfacial area for the reaction to take
place and tﬁe rate is higher. Higher temperature also offer higher thermal
instability to the transition state and the reaction takes place at a faster rate.
Changing surfactant composition for CTAB and TX100 microemulsions have
little or no significant effect on the rate of hydrolysis of methyl acetate.

A plot of W/O ratio versus log k (Fig 4.15a 4.15b) for SDS & CTAB at
constant surfactant composition of 42.5% shows that the rate constant increases
with decreasing W/O ratio ie. with decreasing water content. Fig 4.15b shows the
S/0O Ratio versus log k; log k values remain almost a constant when the water
composition not changed (5%).

Table 4.9 summarizes the kinetic activation energy values of methyl acetate
hydrolysis in SDS, CTAB and TX100 microemulsion system. All these values are
positive and less than the Ea in pure aqueous system and the system which does

not contain any oil also. The less activation energy value in microemulsion
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corresponds to the fact that the reaction is faster in microemulsion medium. The
activation energy is higher in TX100 system compared with the ionic systems
formed by SDS and CTAB. With constant water composition (5%) and changing
surfactant-oil ratio for CTAB and TX100 system, the activation energy remains a
constant as the rate constant is not affected or little affected by increasing the
surfactant concentration.

W/O ratio versus Ea values in SDS and CTAB system show that (Fig 4.16
activation energy is lower at lower water content as supported by the rate constant
values. For constant water fraction 5% and changing S/O ratio, the activation
energy remains a constant, showing that the rate of reaction is dependent of the
water concentration rather than the surfactant concentration.

c. Iodination of acetone

Kinetically, we have studied the iodination of acetone in SDS and TX100

microe;nulsion systems. Mechanism of the reaction in microemulsion is -

represented as>®

CH;COCH;+OH === CH;-C=CH, + H,0'
|
>
1

CH3"C = CH2+MIZ —_—b CH3-C‘CH2 IM

(6} 6}
1 1 )
| | P
CH;-C - CHIM+H,0—— CH;-C-CH, LM )
l | ' ) '
o) O-H

|

CH;-C-CH,IM+OH + HJ -
|
0
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Figs 4.17 (a-i) & 4.18 (a-1) show

--------- In ---e=-----  versus time plot

for second order kinetics for SDS and TX100 systems respectively. The reaction is
studied at different temperatures from 25 to 45°C and with changing oil-water
ratios at 42.5%$S composition. Table 4.10 & 4.11 summarize the result. They
show that the rate is enhanced in microemulsion system. The reason is manyfold.
Investigation of the microstructure of microemulsion show that these systems are
heterogeneous on a microscopic scale. They consist of microscopic domains of
water and oil separated by a monolayer of amphiphile molecules. Different
reactants solubilized in the microemulsion may meet and react at this microscopic
interface. Microemulsions contain large internal interfaces compared to
heterogeneous media and therefore high reaction rates may be expected.

Both iodine and acetone dissolve in water and cyclohexane and it is
partitioned between the polar and nonpolar phase. But NaOH dissolve in the
aqueous phase and the reaction takes place in the alkaline condition. So we
assume that the reaction does not occur in the oil phase but in the aqueous
phase #2%2%3% Fi5 419 & 4.20 show the plots. Table 4.12 & 4.13 show the rate
constant by applying the partition coefficient. The partition coefficient of iodine
between water and cjclohexane was determined and found to be 78.22 at room

tmnperatm:e301 (~30°C). The partition coefficient for acetone between water and

2

cyclohexane®® was also determined and the value was 2.56 at ~30°C. The
magnitude of rate constant is higher than the condition where we don't consider
the partition of reactants between oil and water. The local concentration of the

reactants are considered to be higher and hence the rate is higher.
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Fig.4.17a  Plotof = ——-me- In - vs time for

ao'bo ao(bo’x)
the iodination of acetone in SDS microemulsion system with
o/w=5/52.5.

@ 30°C; A 35°C:® 40°C; ¥ 45°C
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Fig.4.17b

GO 120 180
Time (sec)
1 bo(ao'x)
Plotof  —-mee- 1§ G — vs time for

ao"bo ao(bo'x)
the iodination of acetone in SDS microemulsion system with
o/w=10/47.5. Symbols are the same as in Fig.4.17a.
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Fig.4.17¢  Plotof = -——mem- In e vs time for

ao'bo ao(bo'x)
the iodination of acetone in SDS microemulsion system with
0/w=15/42.5. Symbols are the same as in Fig.4.17a.
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the iodination of acetone in SDS microemulsion system with
0/w=20/37.5. Symbols are the same as in Fig.4.17a.
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the iodination of acetone in SDS microemulsion system with
o/w=25/32.5. Symbols are the same as in Fig.4.17a.
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Fig.4.17f Plotof  -—-eee- In  —mememeen vs time for
ao"bo ao(bo'x)
the iodination of acetone in SDS microemulsion system with
o/w=30/27.5. Symbols are the same as in Fig.4.17a.
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the iodination of acetone in SDS microemulsion system with
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Fig.4.18b Plotof  --omem- In e
ao"bo ao(bo'x)
the iodination of acetone in TX100 microemulsion system with

0/w=5/40. Symbols are the same as in F ig.4.18a.
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the iodination of acetone in TX100 microemulsion system with
o/w=10/35. Symbols are the same as in Fig.4.18a.
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the iodination of acetone in TX100 m
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the iodination of acetone in TX100 microemulsion system with
0/w=25/20. Symbols are the same as in F ig.4.18a.

211



72
Q084
i :
old ;
et ‘s () 3
Alo ®
E 2 @
to»4"' A
_tlg &
— @ )
O] (&
6 /{Ej O
O © I ]
O 240 480 720
Time (sec)
1 bo(a,-x)
Fig4.18¢g Plotof  -—eeme- In e vs time for

ao'bo ao(bo'x)
the iodination of acetone in TX100 microemulsion system with
0/w=30/15. Symbols are the same as in Fig.4.18a.

212



Q.08r
i
Sl
JSlo
c
- 0004"
y1
— IQ
O
O i 3
0 240 480 720
Time  (sec)
1 bo(ao'x)
Fig.4.18h  Plotof - In —meeeen vs time for

ao"bo ao(bo"x)
the iodination of acetone in TX100 microemulsion system with
o/w=35/10. Symbols are the same as in F 1g.4.18a.

213



035
(
~=0.25¢ 7.
x1%
ol o5 .
=l .
G,
&
-50-15" ] ”
— l ®
00
g
o . L
O 280 480 780
Time (sec)
1 b(a,~x)
Fig.4.181 Plotof  ------- In —memmeeee- vs time for

ao'bo ao(bc”x)
the iodination of acetone in TX100 microemulsion system with
o/w=40/5. Symbols are the same as in Fig.4.18a.

214



IR

01 X259 L0 X8Z'S L0 X6 01X 59 SH/SS = M/S
, 01 X €6'€ 01 XT§°€ LOLXLIE 01 X68°C S/0%
L0 X6ET 01 X €'l O1XL9 A OTXL9Y 01/5¢
0T XGLI'L OIXL9 0T XEEY 01 XT6 S1/0€
vo?/ TR LOL X0 OLX0'S ~OIX LT 0€/5T
01 X61T 0LXT6 OIXLI9 / g SOUXLSE ST/0C
. ,OIX6I L0 X 40T 01X569 M«L OLXLIY 0E/S 1
0 Q\mx orxss T LOLXLO'] L OLXLT6 SE/01
01 X8LT N 01 X G8'] ] 01X TS \w OLXE6L ob/S
01 X8€°T | orxssy 01 X6€'T L 01XTTS P/
b Sy s 0 M/O
Dy armerodwo |,

"0/, $§ = UOBEHUIIU0D OOIX.L

"UOIS[NIIA0IIIW Q] XL, Ul IUCIIE JO UOHEUIPOY DY} 0] DIS | [OUI | U ) JUBISUOD JJBL 1IPI0 PUOKIS [ ['y IQEL

215



3.0

In b (Go'—'x)
Go—bo G°(‘bbm X) (A}
) Q

0 0 120 240 360
Time (sec)
1 by(a,-x)
Fig4.19a  Plotof  —eeoo.. In e vs time for
ao'bo ao(bo"x)
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plying the correction factor for partition
coefficient.® 30°C; & 35°C: @ 40°C; @ 45°C
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Plotof  —meeee- In e vs time for

ao'be ao(bo'x)
the iodination of acetone in SDS microemulsion system with
o/w=10/47.5 by applying the correction factor for partition
coefficient. Symbols are the same as in Fig.4.19a.
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ao"bo ao(bo'x)
the iodination of acetone in SDS microemulsion system with
o/w=15/42.5 by applying the correction factor for partition
coefficient. Symbols are the same as in Fig.4.19a.
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the iodination of acetone in SDS microemulsion system with
o/w=20/37.5 by applying the correction .factor for partition
coefficient. Symbols are the same as in F ig.4.19a.
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the iodination of acetone in SDS microemulsion system with
o/w=25/32.5 by applying the correction factor for partition
coefficient. Symbols are the same as in Fig.4.19a.
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Fig.4.19f Plotof  —mmeee- In e vs time for

ao'bo ao(bo'x)
the iodination of acetone in SDS microemulsion system with

o/w=30/27.5 by applying the correction factor for partition
coefficient. Symbols are the same as in Fig.4.19a.
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Fig.4.19g Plotof  ------- In —mmmeeee- vs time for
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the iodination of acetone in SDS microemulsion system with

o/w=35/22.5 by applying the correction factor for partition
coefficient. Symbols are the same as in Fig.4.19a.
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Fig.4.19h
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the iodination of acetone in SDS microemulsion system with
o/w=40/17.5 by applying the correction factor for partition
coefficient. Symbols are the same as in Fig.4.19a.
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ao‘bo ao(bo‘x)
the iodination of acetone in SDS microemulsion system with no

oil s/w=47.5/52.5 by applying the correction factor for partition
coefficient. Symbols are the same as in Fig.4.19a.
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Fig4.20a Plot of  cooee. R vs time for

ao"bo ao(bo'x)
the iodination of acetone in TX100 microemulsion system with

o/w=1/44 by applying the correction factor. ® 30°C; & 35°C;
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Fig.4.20b Plotof  --eeeeo R vs time for

ao"bo ao(bo'x)
the iodination of acetone in TX100 microemulsion system with
o/w=5/40 by applying the correction factor. Symbols are the

same as in Fig.4.20a. '
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the iodination of acetone in TX100 microemulsion system with
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the iodination of acetone in TX100 microemulsion system with

o/w=15/30 by applying the correction factor. Symbols are the
same as in Fig.4.20a.
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the iodination of acetone in TX100 microemulsion system with

o/w=20/25 by applying the correction factor. Symbols are the
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o/w=30/15 by applying the correction factor. Symbols are the
same as in Fig.4.20a.

[
W
BN



be (Q,—X)

| 240 480 720
Time (sec)
1 bo(ay-x)
Fig.4.20h Plotof  —mmee. In el vs time for

ao"bo ao(bo'x)
the iodination of acetone in TX100 microemulsion system with

o/w=35/10 by applying the correction factor. Symbals are the
same as in Fig.4.20a.
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o/w=40/5 by applying the correction factor. Symbols are the
same as in Fig.4.20a.

234



01X09T 01X09T 01X80T 01 X802 SH/SS=M/S
01X L9] LOLX6ET 01 XEEB LO1 X85, S/0¥
01 X¥6'9 , 01 XS6°S 01 X8L'T | L01X6b] 01/S€
01 X769 01 X6L°€ 01 X0T'€ m/ LOTX £ S1/0€
LOLXH0'T 5 ,01X469 , 0L X86C \ LOL X 6T 02/se
01xp69 Tles LOIXLIY L1 X6t1 i | 01108 STI0T
01 X86C 01 X86C LOLXbL'T uéﬂ zf LOI XU 0€/S1
LOLXP69 e, 01X LT LOLXITE \ 01X SHT SE/01
01 X6 7 01 X €9 01 X6L°€ 01 XZET /S
01 X $6'9 ¢ LOIXEYY 01X 1T°€ 01X 651 /1
Sy oF g3 0¢ M/O

oh amyesaduwn g,

uoa.110d 3y JmAjdde Aq uelsinwCIIW GO[X,L Ul AUOJIIE JO UOHEUIPOI ) 10 (| 335  JOUI |) 3 JUEISUOD Jjey

(3%33 298) JuaidLJI0d uonaed 10j a10308)

€I 9qeL

235



DSt % 0,07 W D,5¢ W 0,06 © 'weIsAS UOIS[NWS0IDT

SAS ur 3u03edE JO UOHRUIPO! Ay} 10§ ) S0 SA Ol O/m JO 10]d  BIZH L
) yboj- ,
872 2 0% 91
' ' rFy O
N~
L
? .
@
. Oc.v
£3
0 '} * O
-
e
=
o
10'8
£ b
¢l

236



oSV ¥:D,07 M D, 5S¢ w D0€ @
1010%] uonsaLIod oyy Suikjdde £q woysAs UOIS[NWIS0IDIW (IS

Ul Su03ade Jo uoneulpor sy oy j J0] snsioa Onel o/m Jo 10ld QIZ'H'S1y

boj- :

10

2l

OliDi O/M

237



8¢9 SLSIS'TY = M/S
9°0¢ S'L1/OV
9'0¢ $TTYSE
9T SLT/0E
€0y $TE/ST
9Ty S'LENT
£0b S TYIS1
L'vs $"LY/01
8€9 . $TS/S
teg M/O :

(Meq)) SUS ur du03ddE JO

UOIJRUIPOI 13PI0 PUOIIS IY) 10) , jow ¥ ul (eq) AB.10ud uoneAOY

pI'pIqEL

238



6Ly S'LS/STh = M/S
$'67 S'LI/OY
9°0¢ §'TT/SE
e S'LT/0€
8'p€ $'TE/ST
§'9¢ S'LEOT
€8¢ S'THIST
9'Th $"LY/01
9Ty $'TS/S
ey M/O

*JUIIJ20d uonnaed a0y J030u)

u01)92.110d 2y} Suikjdde Aq worsjnwaodoim (Yeq) SQUS ur Iuo)IdE
JO UOHEUIPO] JOPIO PUOIIS aY) J0)  [our £ uf (B7) AS1aud uonjeAndY

SI'yaqeL

239



© WIDISAS

'SdS Ul du0jedE JO UOHEUIPOl IOJ BY SA OlEl o/M JO 10[d

09

( jowry) D3
o.v

0O¢

4

BZZ P81
o
-3
>
=)
o8 °

A

240



10398} UONALI00 3y Fuikjdde £q woysKs
SCS Ul Suola0e JO UOHBUIPOL Oy} I0] BY SA OBl O/m Jo101d qzzv 8y

( jowry)Dy
b F G¢ G2

241

01404 O/M

<l



We have studied. the temperature effect on rate constant. The rate constant
shows a linear relationship with temperature; it increases with increasing
temperature. With increasing temperature, the interfacial tension is reduced and
hence more tiny microdroplets are formed with large water/oil interface. This
offers a large reaction area and the rate of reaction is increased.

Higher temperature also induces higher thermal instability to the transition
state and the reaction rate can be accelerated. From the Table 4.10 & 4.12 it.is
clear that the rate of reaction increases with decreasing water content also.

The reaction in TX100 microemulsion is also enhanced to some extent as it
provi&es large interfacial area compared to the conventional aqueous phase. The
rate of reaction increases with increasing temperature due to increase in interfacial
area and the higher thermal instability of the transition state. With changing oil-
% water ratios, the rate constant does not show a linear relationship probably due to
the microstructural change the microemulsion.

wW/O rétio plot against log k value (Fig 4.21 (a-b)) shows that log k value
decreases with decreasing W/O ratio for SDS system. This is probably due to the
higher approachability between with lower concentration of water.

Table 4.14 & 4.15 summarize the kinetic activation energy obtained from
the temperature dependence of the rate constant obtained from the Arrhenius
plots. Fig 4.22 shows the W/O versus activation energy plots. In SDS system, the
activation energy decreases as the W/O ratio decreases and the rate of reaction is
increased.

It was not possible to study the iodination of acetone in CTAB
microemulsion. [odine interacts with CTAB and it was not possible to follow the \
reactioﬂ.

Conclusion

The kinetics of the anion-anion reaction between iodide and persulphate
have been studied in ionic (both anionic and cationic) and nonionic surfactants
stabilized microemulsion. The reaction was followed spectrophotometrically by

recording the absorbance due to iodine formation at regular intérvals of time. Both
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pseudofirst order and second order reaction rate constants were enhanced in SDS
microemulsion compared with the pure aqueous system. The magnitude of second
order rate constant was higher than the pseudofirst order rate constants. The
reaction was inhibited in CTAB and TX100 microemulsions when compared with
the results in the aqueous system. The rate enhancement and inhibition were
explained in terms of the electrostatic interaction between the reactant and the
hydrophilic head group of the surfactant. In all systems reaction was faster with
increasing temperature as is generally the expected trend. The reaction rate
increases with decreasing water content i.e., as the system changes from water
rich to the oil rich phase due to the increase in the local concentration of the
reactants due to the decrease in water activity.

Methyl acetate hydrolysis in SDS, CTAB and TX100 stabilized
microemulsions was studied kinetically using aqueous HCl medium. All these
systems enhance the reaction rate compared to pure aqueous system. The
decreasing order of magnitude of rate constant in these systems can be written as
SDS > CTAB > TX100. Rate constant increases with increasing temperature and
increases also with decreasing water content. ,

Kinetic studies of iodination of acetone in SDS & TX100 microemulsion
show that the reaction is faster than in the aqueous system. The reaction is
supposed to take place in the aqueous phase as NaOH does dissolve in the polar
phase. The magnitude of rate constant computed by applying the correction factor
for partition coefficient was found to be higher than the condition where it is not
taken into consideration as local concentration of the- reactant is found to be

higher when we consider the partition of the reactants between the oil phase and

water phase.
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