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Kinetic investigation of 1-octene bromination in AGisooctane-water microemulsions (13 w = [H20]/

[AOT] = 24 and 6= z = [IO)/[AOT] =< 57) shows that the reaction is first-order in alkene and first-order

in bromine, as usually found in protic media. Although both reagents are mainly located in the isooctane
phase K", transfer coefficients from isooctane to water, arex1.507°> and 8.8x 1072 for alkene and bromine,
respectively), bromination occurs in an aqueous microenvironment, as illustrated by the high sensitivity of
the bromination rate to the water content of the microemulsion. A kinetic pseudophase model describes the
rate constant dependence on microemulsion composition satisfactorily by assuming competition between
reactions at the interface and in the agqueous phase. Reasonable values for the coefficients of reagent partition
between the interface and the two microphases and for the local bromination rate constants are obtained from
the kinetic equations derived from the model. In particular, spectroscopically observed-i&x@mine
complexation is in agreement with the high bromine concentration at the inteacérpmine partition
coefficient from isooctane to interface; 6.8). The water-phase bromination rate consthpt= 1 x 10

M~1s™1 isin the same range as that measured in bulk water. The lower limit for the interfacial rate constant,
ki, is 1¢ M~1 s71, a value close to that observed in poorly aqueous methanol (MefOH#95/5 v/v).

These data are compared with those recently obtained in the same microemulsions for solvolysis, a reaction
which, like bromination, is water-promoted but supposed to take place at the interface only. The results are
discussed in terms of the chemical properties of the water molecules encased in the microemulsion droplets.

Reverse micelles and w/o microemulsibase more and more  hydrophobic reagent so that the reaction must necessarily occur
frequently used as microreactdfer performing reactions in at the interphas®13 The local reagent concentrations and rate
constrained environments, taking advantage of reagent com-constants are, therefore, readily obtained from a single-phase
partmentalization and of the particular properties of the encasedmodel since the complete kinetic equation is greatly simplified.
waterd~7 Nevertheless, the extension of these water-poor More sophisticated reactions need to be investigated to validate
microorganized media to a wide variety of reactions is still this complex kinetic model.
limited by the paucity of relevant reactivity data. For example, In this paper, we report results on the electrophilic bromi-
numerous organic reactions, the rate constants of which arenatior® of 1-octene in AOT-isooctane-water microemul-
markedly higher in water than in less polar solvetftsyould siong® (AOT = sodium bis(2-ethylhexyl)sulfosuccinate), which
benefit from the hydrophilicityhydrophobicity balance in  involves reactions in at least two microphases. The two
microemulsions. But the reactivity changes, resulting from the reagents, bromine and the alkene, are highly hydrophobic and
differencé=7 in the structure of encased water compared to that are, therefore, mainly located in the oily microphase-How-
in network-organized bulk water, are far from being well-known ever, this reaction needs water to oc€uscheme 1. The rate-
and still less well-controlled. In this respect, extensive kinetic limiting ionization of the bromine-alkene charge transfer
studies of reaction in reverse micelles and w/o microemulsions complex must be electrophilically assisted by water molecules
are indispensable. However, these investigations can be interin order to promote the departure of the leaving bromide. The
preted in terms of reactivity, only if local reagent concentrations second, product-forming step is the nucleophilic trapping of the
and intrinsic rate constants in the various microphases of thesebromonium ion either by its counter-bromide ion or by any
organized media can be obtained from the overall, apparent rateexternal nucleophile such as water. Consequently, it is expected
data. Presently, the kinetic mod®lshat give access to these that bromination, if it occurs in AOT microemulsions, takes
intrinsic reactivity constants are still scarce and much less well- place in an aqueous environment, i.e. at the interface and/or in
documented than those for reactions in direct micéfleé\ the water microphase. We show that the reaction does occur
pseudophase model, analogous to that widely used in micellarin these w/o microemulsions, although the reagent concentra-
catalysis and which assumes competition between possibletions are very small in the aqueous microphases, and that the
reactions in three microphases (oil, water, and the interface), pseudophase model describes the kinetic data fairly well when
has recently been propos¥d.However, its scope is presently two different reaction phases are taken into account.
limited to reactions occurring a priori in one microphase
only 1213 This is, in particular, the situation when the two Results
reagents are hydrophilic so that they can react together only in

S . Table 1 summarizes the experimental second-order rate
the water phasé or when a hydrophilic substrate reacts with a P

constantsky app Of 1-octene bromination at 28C in AOT—
isooctane-water microemulsions of various compositions.

T pnam conespondence should be addressed. These data were obtained from the 1-octene concentration
t Bulgarian Academy of Sciences. dependence of the pseudo-first-order rate constants measured
€ Abstract published irAdvance ACS Abstractsune 15, 1996. by the stopped-flow technique, which ensured the rapid mixing
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SCHEME 1 8
\C/ \C/ \C/ + H,0 —C—Br

(”‘ + Br, é *Br, —» (L;Br ,Brr ————»
/N /N SN 2 “O*f‘

1) lonization : electrophilic water
2)  Product Formation : nucleophilic water
TABLE 1. Experimental 2 and Calculated® Second-Order

Rate Constants for 1-Octene Bromination in AOT—
Isooctane-Water¢ Microemulsions of Various Composition$

no. we z [AOT]®  [H0]F Ko, Ko

1 13.3 57.8 0.099 1.32 38.8 40.01

2 13.3 27.7 0.19 2.53 80.6 81.45

3 13 18 0.28 3.64 112 116.4

4 13.3 12.1 0.38 5.05 166 170.2

5 13.3 6.68 0.588 7.82 282 279.3

6 15.9 27.7 0.19 3.02 94.9 92.82 | |

7 15.7 18 0.27 4.24 140 138.5 0 [Al] M

8 16.2 12.2 0.37 5.99 207 199.3 0,01 0,02 0,03 ) 0,04

18 igg 12:%6 8%22 gg(l) gég éggé _Figure 1. Second'-order plqts for 1l-octene bromination in AOT
11 19.9 27.7 0.19 3.78 109 110.3 isooctane-water microemulsions: Q) [AOT] = 0.38 M, [I0] = 4.66
12 197 18 0.27 532 174 164.9 M, and [HO] = 4.22 M; (a) [AOT] = 0.37 M, [I0] = 4.50 M, and
13 19.9 12.1 0.36 7.16 256 243.3 [H20] = 5.98 M. For nonzero intercept, see text.

14 20 6.71 0.54 10.80 388 410.7

15 24 12 0.35 840 276 294.9 (correlation coefficienty > 0.99). Therefore, 1-octene bromi-
16 24 6.67 0.52 12.48 502 498.3

nation is first-order in alkene. The slopes of these plots gave
2kp,appin M~ 571 (molar units) measured with a reproducibility on  the kz app vValues collected in Table 1. It must be mentioned
4—6 runs better thae-2%. " In M~ s*, calculated by eq 14.Water that their intercepts are not zero, as would be expected for usual
ionltcé)“?i%(‘)r'l t/ll N&B_r a?]d IO'VI' H?'Q“' d""l: [H20J/[ACT] and z bimolecular reactions. This comes from the fact that the
= [IOJIAOT]. ©In Miin the total solution volume. microemulsions contained bromine-consuming impurities. There-

of the two microemulsions, each containing one of the reagents.fore, before the addition of the reagents, they were presaturated
Bromine disappearance was monitored spectroscopically at 290/ith bromine. Consequently, a small portion of 1-octene, used
nm (e in the 10 range). Alkene concentrations were in the for the preparation of the alkene-containing microemulsion at
range of 5x 10°3t0 5 x 102 M in the total volume of the several concentrations, was consumed by the bromine excess
microemulsion, while bromine was about #M. The kinetic ~ Pefore the kinetic run itself, _

signals were always rigorously monoexponential; that is, the B_romme-contalnlng m|croemuIS|ons_, were not stable over long
reaction was clearly first-order in bromine. In particular, there Periods (12 h) due to a slow reaction of bromine with the
was no induction period on the reaction time scale {@ k), solvent. This reaction led to complex kinetic curves, typical
which would suggest a slow mixing of the initial microemulsions of radical chain regctmﬁ%(lncuk_)atlon period, changes of_ kinetic
containing either the bromine or the alkene. As expected order, autocatalytic accelerations, etc.). However, this uncon-

reagent exchange between the microdroplets=(10° M~1s-1) " trolled and slow bromine consumption did not interfere with
was fast compared to the reaction tiffe. the much faster 1-octene bromination and did not perturb the

The water phase of the microemulsions contained 0.1 M monoexponential signals described above. In agreement with
sodium bromide so that the reaction could be monitored at 290 this finding, the addition of isoamyl nitrile, a radical scaventer,
nm, where the tribromide ion, obtained from bromine by the 0 the microemulsion did not modify the values of the

very fast equilibrium (1), absorbs strong.With this proce- experimental rate constants. ,
The microemulsion composition, defined as usualvby=
Br, + Br = Br, (1) [H20)/[AOT] and z = [IO)/[AOT] (IO, isooctane), was varied

from w = 13 to 24, whilez was between 6 and 57. Since the
dure, high bromination rate constants can be measured usingaim of this work was to confirm experimentally the ability of
very small bromine concentrations singg,- at 290 nm is ca. a pseudopha‘_se model to describe quantitatively t_he_ reactivity
10%, whereas that of molecular bromingnix = 415 nm) is 16 in the:_se medlqw =13 was chosen as the lower limit of the
times smaller. It was confirmed that, when bromination was investigated microemulsion range. It is generally agreed that
not very fast (entry 1 of Table 1), the rate constants obtained below this value there is no bulk but only bound Wdt@fAbove
by monitoring bromine consumption at 290 and 415 nm were W = 24, the corresponding AGTisooctane-water mixtures
identical within experimental error. Moreover, perchloric acid Were not homogeneous but turbid, due to the reduction of the
(104 M) was added to the water content of the microemulsion L2 aréa in the phase diagréhof this system by addition of
in order to minimize the formation of the nonbrominating ©0-1 M sodium bromide to the water component.
hypobromic acié via the fast equilibrium 2. . .
Discussion
Br, + H,O=BrOH + H" +Br- (2) 1-Octene bromination does not occur in the isooctane
microphase since the reaction is first-order in bromine, as
The second-order rate constants were obtained from theobserved in any protic solveft. In contrast, second-order in
pseudo-first-order rate constants measured at several alkendromine kinetics was observed in nonprotic solvents such as
concentrations, with a reproducibility better thar2%. A halogenated hydrocarbo?fs. This is currently attributed to
typical second-order plot is shown in Figure 1. In all the differences in the reaction mechanisms. In protic solvents, the
microemulsions, these plots were always rigorously linear formation of the bromoniumbromide ion-pair is solvent-
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Figure 2. Dependence of the experimental rate constants on water
concentration: t) w = 13.3; ©) w = 15.9; (x) w=19.9; @) w =
24,

assisted, whereas in nonprotic solvents, a second bromin
molecule assists bromide ion departure by forming a tribromide
ion, markedly more stable than bromide in these media. The
absence of reaction in the isooctane phase was expected a prio

since the bromination rate constant in apolar hydrocarbons can

be estimated to be as small asiM~2 s72, from a previously

published Kirkwood-Westheimer relationship for solvent ef-
fects on bromination rateé. In fact, in hydrocarbons homolytic
bromination by bromine radic&is expected to be faster than
polar reactions. Nevertheless, the monoexponential kinetic
signals observed in AOT microemulsions do not correspond to
a radical reaction. The bromination kinetics are, therefore, in
agreement with a reaction occurring in an agueous environmen

small. The coefficients for 1-octeffeand bromine transfet$
from isooctane to water are 1.5 1075 and 8.8 x 1073,
respectively.

The Role of the Water Content. 1-Octene bromination is
strongly inhibited in AOT microemulsions as compared with
the same reaction in pure water, where the rate corf8tant
2.3x 100 M~1s1(or 1.1 x 10° s 1in the same units as those
in microemulsions), or in water containing 0.1 M sodium
bromide,k = 1.1 x 10’ M~1 s (or 6 x 10® s71). As shown
in Figure 2, there is a sharp increase in the apparent rate constal

as the water content increases. Despite the approximate Iinearit)?r

of this plot, since extrapolation of the linear regression between
ko appand water concentration would lead t&avalue in pure
water ([HO] = 55 M) of 2 x 10 s, i.e. much smaller than
that experimentally observed, the relationship cannot be linear.

Analogous inhibition has already been found in micellar
solutions. In micelles of SD&,a surfactant with the same polar
head group as AOT, the rate constant for 1-octene bromination
is 2 x 1® M1 571, The inhibition kn/ky = 1079 in this
medium, where [HO] = 55 M, is much smaller than in
microemulsions where at the highest water contentOfH=
12.5 M, the inhibition is as large as 10 This comparison
exhibits clearly the key role of water. A different situation was
found in the bromination of unsaturated fatty estéifer which
the inhibition is extremely large, 18. In agreement with
McClelland’s conclusion, this enormous deceleration suggests
strongly that bromination of these substrates occurs in a very
poorly hydrated region of the micelle. In CTAB solutiagk
= 6.9 M1 s71) the inhibition is also very large. However, it

e

tl
although the reagent concentrations in the water phase are veny
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results not only from differences in the hydration of the reaction
environment but also from different brominating agents. In
CTAB micelles, the brominating agent is not molecular bromine
but the poorly electrophilic tribromide ion, due to strong
interactiong® between bromide ions and ammonium head groups
at the interface which shift eq 1. In AOT microemulsions, there
is evidence that molecular bromine is the main reagent. In
agreement with the negligible interactih®etween bromide
and a sulfate head group, a constant for equilibrium 1 of-0.2
0.4 in the range of investigatedvalues, as compared to 16 in
pure water, has been measured spectroscopi€allit. is,
therefore, reasonable to conclude that the reactivity data of Table

i correspond mainly to the reaction of molecular bromine.

The Pseudophase Model for Reaction Kinetics in Micro-
emulsions. The experimental rate coefficients shown in Table
1 are not usual rate constants related to a given elementary
reaction and are, therefore, meaningless as regards the reactivity-
determining factors. In agreement with the pseudophase model
widely applied to reactions in direct micell&s|ocal reagent
concentration< and local rate constants are the only parameters
relevant to the understanding of reactivity. In microemulsions,
a kinetic model implying competition between reactions in three
hases, oil, water, and interface, can be constré@tédavith
the same assumptions as those used for reactions in micellar
media. In particular, it is assumed that the reaction time scale
is large with respect to that of the dynamics of the medifii°
so that three different phases can be considered. This hypothesis
is reasonable for bromination since the absence of any induction
period in the first-order kinetic signals clearly excludes any
influence of percolation between the aqueous microdroplets
initially containing one of the two reagents. Therefore, Scheme
2, where the subscripts 1, 2, o, i, and w refer to alkene, bomine,
il, interface, and water, respectively, can be assunmgdnd
i, withi =1 or 2, are the transfer coefficients of the reagents
om isooctane to interface and from water to interface,
respectively, expressed in terms of molar ratios in each phase
(egs 3-6) andk;, the local rate constants in the o, i, and w
phases.

2= [B[i]rz]% (4)
1= % ©)
_ [Bryli[H,0] ©)

22° [AOT][Br ],

From Scheme 2, the experimental ratg,, is the sum of
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the local rates in each phase. Since for bromination, there is
no reaction in isooctane, Scheme 2 is expressed by eq 7, where
the subscript T refers to the total reagent concentration, as shown

in egs 8 and 9.
k
Vapp = k2,aprIBr2]T[AI] T W[Brzli[All it
Ky
oAy ()
[Broly = [Bral, + [Bry]; + [Bral,, (8)
[Al T = [A],+ [All; + [Al], (9)

If the microemulsion composition is defined by= [H,0]/
[AOT] and z = [IO]J/[AOT], the local reagent concentrations

J. Phys. Chem., Vol. 100, No. 30, 19962641
K1K2

ol h g v

(15)

on the water concentration or om, sincew is related to it.
This dependence can be expressed by eq kR isifv-dependent.
Secondly, thek; app dependence onis expressed by the ratio
in the right-hand-side term of eq 15 and does not depenad.on
Therefore, linear relationships should be observed betkegp
[AOT] values at variousv values, the slope of which would be
the ratios ofk values at thesev.

_ (kv
(k)wy,

Figure 3 shows clearly that relationships 16 are not linear and,
therefore, that eq 15 does not apply. In conclusion, bromination

(kZ,ap;{AOT]) w=a (kz,ap;{AOT]) w=b (16)

expressed in terms of total concentrations are given by egqs 10must also occur in the water phase.

and 11.
_ W,z
[Al] 1 = [Al] i(l + K_ll + K_l) (10)
rjr = Br(1+ g+ £ (1)

With these definitions, th& .p,dependence on microemul-
sion composition is given by eq 12, obtained by combining eqs
7-11.

K+ (LK K)k,wW

W Z W
+—+——N1+—+
K Kl)( Kzz

(12)

PP Z
[AOT] (1 @)

In eq 12, thew/Kj terms are negligible with respect K

Partition Coefficients and Local Rate Constants. Since
bromination does not occur exclusively at the interface, the
kinetics data of Table 1 were analyzed in terms of eq 14, which
assumes competition between reactions at the interface and in
water. A nonlinear least squares regression procedure gives the
results shown in Table 2. The calculated rate constants agreed
well with the experimental values & app(Table 1 and Figure
4), and the assumption that 1-octene is brominated in two
microemulsion phases appears to be justified. In particular, it
is noticeable that the two terms of eq 14&KiK, and
k,K{K3) are of similar magnitude. The first striking result of
the calculation is that the coefficient of bromine partitié®,
between isooctane and the interface is large and very close to
6.8 sinceK; for 1-octene is necessarily much smaller thén
(vide supra). The bromine concentration at the interface is,
therefore, quite significant. This result is not unexpected.
Bromine is a highly polarizable species that would be stabilized

since theK;; constants are necessarily very large because of thein the polar interfacial microenvironment better than in the
small reagent concentrations in the water phase. Therefore, eqnonpolar isooctane phase. Accordingly, complexation between

12 simplifies into eq 13, wher&/Ki; and Ky/Ky, are the
experimentally obtained transfer coefficietit® of alkene and
bromine, i.e.K} andK}, from isooctane to water.

K = K, Kok + KiKok,w
23 TAOT(K, + 2)(K, + 2)

(13)

Another simplification that makes the statistical data analysis
easier and that is justified by the following discussion can be
made assuming that in the denominator of eq 13 the produc
KKz is negligible as compared to the termsrandz. Finally,
eg 14 will be used to analyze the bromination rates.

K Kok + KtHKtzrka
Z+ (K, + Kz

Ky apdAOT] = (14)

Interfacial Bromination Only? Equation 14 involves two

bromine and AOT, analogous to that observed for iodis,
suggested by preliminary spectroscopic stuéfesSimilar
complexation between AOT and 1-octene is less probable. Even
if the 1-octene preference for the interface were as large as that
of bromine, theK; value for the alkene could not be greater
than 1x 1072, i.e. negligible compared t;, for bromine. (This
estimation assumes proportionality between the transfer coef-
ficients of the two reagents and the coefficients of their partition
between isooctane and the interface.) From these data, it is

tpossible to calculate the bromine partition coefficietts ¢nd

K22 of Scheme 1) and to estimate those of 1-octene. These
results are shown in Table 3.

The lower limit for the interfacial rate constar§, can be
estimated from the calculatdgK;K, term of eq 14. Ternk
is, at least, in the range of & 10* s™1 (or 1 x 10° M~1s7).
This is a small value compared to that of bromination of the
same alkene in bulk watér(k = 6 x 10° s71) but much larger
than that found for diphenylmethyl chloride solvolySim the

terms related to the reaction at the interface and in the watersame microemulsions, which leveled off atxd10~3 s for
phase, respectively, reagent partition between isooctane and thdigh water contentsi{ = 30). Nevertheless, this last result is

interface being taken into account in the denominator. It can

not surprising since it is well-known that alkene bromination is

be assumed, firstly, that the reaction takes place essentially atmuch faster than the solvolytic processes. The interfacial
the interface. A priori, this assumption seems reasonable sincebromination rate constant in the®ll—1 s* range corresponéfs
the reagent concentrations in water are almost negligible becauseo that in poorly hydrated bulk methanol (MeOH/BI, 95/5,

of the very small values of their transfer coefficients. A similar

vlv). Thisis in agreement with an interface polarity significantly

hypothesis has recently been postulated for the hydrolysis of smaller than that of bulk watérbut large enough to promote

diphenylmethyl chloride in the same microemulsiéhs-How-
ever in the case of bromination, this assumption does not hold

If the reaction in the water phase is negligible, eq 14 reduces

to eq 15. Firstly, it is obvious from Figure 2 thigt,ppdepends

the fast ionization of the bromireofefin charge transfer

.complex.

Finally, ky, the rate constant in the aqueous core of the
microdroplets, is obtained from the coefficient of theerm in
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Figure 3. Comparison of rate data at various constantalues, eq
16. The curvature in the plots shows that bromination does not occur
exclusively at the interface; see text.

TABLE 2: Parameters of the Nonlinear Least Squares
Fitting of Eq 14 to the Experimental Data (y?> = 0.002)

kiK1K2 4200+ 950
KNK‘lfK‘Z’ 800+ 70
Ki + Kz 6.8+ 0.6

kZVGPD [AOTJZ(ZiKz)

/

O
o
o
o

20000

15000 |

/

/
10000} /
/
/
/
500001 /
w
10 20 30

Figure 4. Agreement between experimental and calculated kinetic data
for 1-octene bromination. The straight line is calculated from the
pseudophase model, eq 14.

TABLE 3: Partition Coefficients and Local Bromination
Rate Constants of Scheme 2, Calculated from the
Pseudophase Model

K2 KiP Ka® Ky Kis® Kae
15x10° 88x103% =<1x102 6.8 =7x10% 7.7x 1%
ki (Kw)e® (Kw)r,0
>6 x 10¢s? 6x 10Ps™? 6x 1Ps?

aReference 272 Reference 28¢ Estimated, see text.Standard error
less than 10%£K; = K/K{". f Reference 29.

eqg 14. The value found from the two-phase calculatiGpss

6 x 10° st (or 1 x 108 M~1 s71in concentration units), is
quite consistent with that measured in 0.1 M NaBr wakter;

1.1 x 10’ M~ s7L. The discrepancy between the two values
is probably not significant, in view of the large erratZ0%)

Blagoeva et al.

on the experimental rate constant in bulk water and the
assumptions of the pseudophase model. Nevertheless, the
differences in the chemical properties of bulk and microemul-
sion-encased water, which can be viewed as a reagent in
bromination, are frequently mentioned although not yet well-
known#7:24

Competition between Bromination at the Interface and
in the Water Phase. With the rate constants and partition
coefficients obtained by application of the pseudophase model,
it is now possible to estimate the importance of the competition
between the reactions in the two microphases from the relative
values of the two terms of eq 14 at variowsvalues. At the
highest investigated (w = 24), the two terms of eq 14 are in
a ratio of 4.5; that is, more than 80% of the reaction occurs in
the water phase. This may seem surprising since the reagent
concentrations in this phase are very small. However, it is still
more surprising that at the smallest (w = 13), the limit
between reverse micelles and microemulsibabput 70% of
the reaction still takes place in a water phase. This means that,
although the reagent concentration is significant at the interface
as shown by the non-negligibli€; and K, values, the rate
constantk; is not large. In fact, the competition is controlled
not only the relative concentrations but also by the relative rate
constants. In bromination, the rate constant réid;, is large,
in the range of 18 Consequently, even though the concentra-
tions in the water phase are exceedingly small, the reaction still
prefers this phase. Nevertheless, in Figure 4, some scatter for
a givenw is observed. This probably comes from the neglect
of thew/K;; terms in eq 12, which are related to the concentra-
tions in the water phase. This small scatter would, therefore,
indicate that these concentrations are not as negligible as
deduced from the pseudophase model. In contrast, in the
diphenylmethyl chloride solvolys?s, k./ki is much smaller,
about 16, so that the competition is controlled to a greater extent
by the localization of the reagents within the several mi-
crophases.

The differences between the two reactions, bromination and
solvolysis, which are both water-promoted and exhibit similar
solvent effects in homogeneous me#figoint out the need of
a better understanding of water behavior in reverse micelles and
w/o microemulsions.

Concluding Remarks

Insofar as reverse micelles and microemulsions are of interest
as microreactors for water-promoted reactions, it is essential to
understand the chemical properties of the encased water. In
this respect, the numerous spectroscopic investigdtfoitdon
the nature of bound water, i.e. on the interactions of water
molecules and surfactant head groups or their counterions, are
of great significance. Nevertheless, the relationship between
these interactions and the availability of water as an electrophilic
or nucleophilic reagent for performing chemical reacti8ns
not clear. The only reactions which have presently been
investigated with this aim are acidbase-catalyzed reactidé
involving protonated water, D, or the hydroxyl anion, OH.
However, the question of the proton existence in reverse micelles
is still open?° because of the difficulties (pH meaning, probe
localization, etc.) of the approaches to acihse equilibria3®
in these media. In this regard, the present results on bromination
and those recently published on hydrolytic proce’Ssem open
a new way to tackle these problems.

However, measurement of rate data meaningful in terms of
microscopic or local reactivity is an obligatory preliminary. Our
present results show that the extension of the pseudophase model
to w/o microemulsions can be useful to obtain them. More work
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