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Pseudo-first-order rate constants (kqs) for the reaction of N-benzylphthalimide (NBPT) with HO™ have been
determined at 2.0 x 10* M NBPT, 1.0 x 10 and 2.0 x 10° M NaOH as well as varying concentrations of
cetyltrimethylammonium bromide ([CTABI]r = 0.0-1.7 x 10 M). The effects of [CTABr]t— CMC (with
CMC representing the critical micelle concentration of CTABI) on kqs have been analyzed in terms of
Berezin's pseudophase (BPP) model and pseudophase ion-exchange (PIE) model. Although both models give
the best observed data fit with least-squares values not significantly different from each other, the calculated
values of Ksfrom BPP model appear to be more reliable compared to those from PIE model because the values
of Ksfrom BPP model are similar to the corresponding Ks val ues determined spectrophotometrically.
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Introduction

The occurrence of ion-exchange between counterions and
ionic reactants of charge similar to the charge of counterions
of micellar-mediated ionic reactions or semi-ionic reactions
has been detected kinetically in the late 1960 s.* The quanti-
tative analysis of the kinetic data on such reactions involves
largely the following two aternative theoretical approaches
for the distribution of counterion-like reactants between
micellar and aqueous pseudophase. (i) The most commonly
used approach is the pseudophase ion-exchange (PIE) model?
and (ii) aless commonly used approach is to write micellar
counterion binding in terms of ionic micellar surface elec-
trical potential.®> Both approaches are semi-empirical and
have limitations.> The frequent use of PIE model may be
atributed, at least partly, to its practica and theoretical sim-
plicity. Both approaches might result in kinetic parameters
of varying degree of reliability. The parameters, such as mi-
celar bi ndir}g constants (Kg) of reactants and ion-exchange
constant (K ), seem to be the only kinetic parameters which
could be compared with those obtained independently by
using different experimental techniques. The reports on a
comparison of this sort are rare especidly under strictly
kinetic conditions. An attempt is made in the present study
to compare Ksvalues obtained by the use of kinetic models
(PIE model and Berezin's pseudophase model) and UV-
visible spectrophotometric technique. The results and pro-
bable explanations are described in this manuscript.

Experimental Section
Materials. Reagent-grade chemicals such as cetyltrimethyl-

ammonium bromide (CTABr) and sodium hydroxide (NaOH)
were of the highest commercially available purity. All other

chemicals used were also of reagent grade. N-benzylphthal-
imide (NBPT) was synthesized as described elsewhere*
Stock solutions of NBPT (0.01 M) were prepared in CH3zCN
and stored at low temperature whenever they were not in
use.

Kinetic Measurements. (a) Alkaline Hydrolysis of N-
Benzylphthalimide (NBPT) in the Presence of Different Total
Concentration of CTABr ([CTABr]+) at 35 °C: The rate of
akaline hydrolysis of NBPT was studied by monitoring the
disappearance of reactant (NBPT) spectrophotometricaly at
300 nm using Shimadzu UV-Visible Spectrophotometer
with the help of UV-1601 PC software. Details of the kinetic
procedure have been described elsewhere® The observed
datafollowed egn. (1)

Aabs = Oapp [ Xo] €Xp(—kopst) + A )

where Agss is the absorbance at any reaction timet, dyyp isthe
apparent molar extinction coefficient of reaction mixtures,
[Xo] istheinitial concentration of the reactant, A.. = Agps at t
= oo and Kops represents pseudo first-order rate constant for
akaline hydrolysis of NBPT. The rates of reactions were
generaly monitored for the reaction period of more than 7-9
halflives.

(b) Spectrophotometric Determination of Cationic Mi-
cellar Binding Congtant of NBPT: Since the rate of cationic
micellar-mediated hydrolysis of NBPT is highly sensitive to
[HOT at > 1.0 x 103 M NaOH, the CTABr micellar binding
constant of NBPT was determined spectrophotometricaly at
[NaOH] = 0. The maximum initial absorbance, Agbs, (i.e
observed absorbance at reaction time t = 0) change within
[CTABTr]y (tota concentration of CTABr) range 0.0-1.7 x
10 M was observed at 314 nm and 35 °C. The values of
A2 were determined a 2.0 x 10 M NBPT and within

'obs

[CTABI]T range 6.0 x 10#— 1.7 x 101 M. These values of
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Table 1. Vaues of parameters, dw, om and K, caculated from eqgn.
¢

104!\/[IX0] o I\C/IN| © l\?‘Sl M ‘?c\:Nm‘l M‘lgtléﬂm‘1 10° 2d®
2.0° 301 1105+ 251° 1520+ 68° 721+ 335° 3.800
366 1031+219 1466+54 721+313 3.800

384 1012+210 1453+50 721+307 3.800

4.99 907+£169 1376+ 33 721+£276 3.800

3.0° 301 1019+188 1410+52 697+267 3541
3.66 955+165 1366+43 697251 3541

3.84 939+160 1355+40 697 +247 3541

4.99 848+ 130 1290+ 29 697 +224 3541

5.0° 3.01 975+£91 1503+29 670+130 5514
3.66 917+£81 1454+24 670+123 5514

3.84 902+78 1441+22 670121 5514

4.99 818+64 1368+16 670+110 5514

3.0 500 1580+410 1470+50 810+430 2247
6.00 1370+305 1380+32 810+380 2247

3[NaOH] = 0, T = 35 °C, A = 314 nm. "2% v/v CHsCN in the agueous
reaction mixture. °Error limits are standard deviations. %2% v/v CHsCN
in the aqueous reaction mixture. 5% v/v CH3CN in the aqueous reaction
mixture. \[NaOH] = 1.2 x 10° M.

Agbs were used to calculate Ks, dw, and dv from egn. (2)

o _ (dw+ uKsIDaD)[Xo] @
bs 1+Kg[D,]

where Ks is CTABr micellar binding constant of NBPT, [Dy] =
[CTABI]r — CMC with CMC representing critical micelle con-
centration of CTABT surfactant, dw and dwm represent molar ex-
tinction coefficientsof NBPT at 314 nm in aqueous pseudophase
and micelar pseudophase, respectively, and [Xo] is the initial
concentration of NBPT. In the absence of experimentally known
value of CMC, thevalues of dw, dw and Kswere calculated from
egn. (2) at different presumed values of CMC ranging from 3.01
x 107~ 4.99 x 10*M. Theseresults, assummarized in Table 1,
show the values of least-squares, 2d? (where d; = Agbsi —Acacdi
with Agbsi and Agdcdi representing observed and calculated ini-
tial absorbance at ith total concentration of CTABY), remain al-
most unchanged with changein CMC from 3.01 x 107 — 4.99 x
10 M. The qudlity of the fitting of observed data to egn. 2 is
evident from the standard deviations associated with the calcu-
lated parameters, dw, om and Ks, and from the plot of Figure 1
where solid lineis drawn through the cal culated values of absor-
bance using egn. (2) with parameterslisted in Table 1.
Theinitial absorbance change AAS {= (Sw-Su) [Xdl} is
rather low (= 0.14) at [Xo] = 2.0 x 10*M and consequently
the calculated values of dw, ow and Ks under such conditions
are rather less reliable. In order to increase the vaue of
AAgbs, the vaue of Agbs at different [CTABr]r were aso
determined at [Xo] = 5.0 x 10*M. These observed data were
used to calculate Sw, dv, Ks and Zdi?from egn. (2) and these
results are summarized in Table 1. Although the values of
ow, om and Ks are not appreciably different from the corre-
sponding values obtained at [Xo] = 2.0 x 10*M (Table 1),
the standard deviations associated with these parameters are
significantly lower at [Xo] = 5.0 x 10*M than those at [Xo] =
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Figure 1. Plots of Ags Versus [Dy] for (@), [Xo] = 2.0 x 10*M,
[NaOH] = 0; (a), [Xo] = 3.0 x 10*M, [NaOH] = 0; (@), [Xq] =
3.0 x 10*M, [NaOH] = 1.2 x 10°M; and (m), [X¢] =5.0 x 107
M, [NaOH] = 0. The solid lines are drawn through the calculated
values of absorbance using egn. (2) for (), 10°CMC =3.84 M, Ks
= 1012 M7, Sw = 1453 M7lom™, Sw = 721 M7lem™?; (a), 10
CMC=384M, Ks=939 M7, sy = 1355 MTem™?, Sy =697 M*
cm?; (@), 10°CMC =6.00 M, Ks = 1370 M, 8w = 1380 M~em?,
om=810M"tem™; and (m), 10°CMC =3.84 M, Ks =902 M2, Sw
= 1441 M~*em™, Sy =670 M~tcm™.

2.0 x 10*M. The satisfactory fit of observed data, obtained
at [Xo] =5.0 x 10*M, to egn. (2) is evident from the plot of
Figure 1 where solid line is drawn through the calculated
data points.

Although the rate of alkaline hydrolysis of NBPT is very
sengitive to [HO™] both in the presence and absence of
CTABr micedlles, an attempt has been made to determine Ks
a 1.2 x 10°° M NaOH. The values of were obtained at 314
nm and different values of [CTABT]y inthe presence of 1.2 x
102 M NaOH and 3.0 x 10* M NBPT. The least squares
calculated values of dw, du, Ks and Zdi?from egn. (2) using
these values are shown in Table 1. The calculated parameters,
Ks and dm, are associated with unusualy large standard
deviations which could be attributed to rather low value of
AAng (= 0.15) and large uncertainty in the determination of
Agbs values due to high rate of hydrolysis of NBPT under
such conditions.

(c) Product Characterization: The akaline hydrolysis
product of NBPT is affirmed as N-benzylphthalamate ion
(NBPA") by comparing the final UV absorption spectra of
hydrolytic products with the authentic sample of N-benzyl-
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Table 2. Alkaline hydrolysis (1.0 x 10°° M NaOH) of NBPT at
different [CTABr]y, calculated from egn. (3)*

[CTABI] 10° kons Sapp” 10° 10° Kealed®
M st M~tem? AP st
50x10* 242+0.2 2343+11° 8+1¢ 314
60x10* 309+05 2452+26 11+1 37.3
70x10* 360105 2228+19 12+1 42.4
80x10* 409+09 2116+34 13+1 46.9
10x10° 482+12 2260+51 15+1 54.0
15x10° 627114 2006+48 19+1 65.6
20x10° 81.9+21 2315+75 11+1 72.1
30x10° 924+13 2049 + 37 8+1 77.9
50x10° 882+16 2025+45 10+1 78.9
70x10° 775+15 2254+47 10+1 75.9
10x102 67.8+09 2119+23 101 70.0
20x102 430108 2113+25 11+1 53.1
30x102 342+07 2251+21 14+2 423
50x102 227+05 2151+23 17+2 29.9
70x102 164+04 2052+20 20+2 23.1
10x10' 116+03 2016+ 18 192 17.2
17x10' 740+023 2105+24 303 10.8

AINBPT]o = 2.0 x 10 M, [NaOH] = 1.0 x 102 M, T = 35°C, 1 = 300
nm, 2% v/v CHsCN in the aqueous reaction mixture. bCalculaged from
egn. (1). “Calculated from egn. (3) with 10° CMC = 3.66 M, ki, = 21.6
M1s? 10°kw=2.03+0.13M s, Koy = 60 M~*and Ks = 831 + 195 M~
! where 10* 2d? = 9.229. %Error limits are standard deviations.

Table 3. Alkaine hydrolysis (2.0 x 10 M NaOH) of NBPT at
different [CTABI]T, calculated from egn. (3)*

[CTABI] 10° kb S’ 10° 10° Kealod®
M st M~tem™ AL st
6.0x 10 655+08% 2197x24°  7=x1¢ 719
8.0x 10 759+16 213640 111 85.5
1.0x10° 105%2 1905 + 56 9z+1 95.4
20x10° 125+3 1946+67 111 119.2
40x10° 130#3 1964+76 121 128.1
50x10° 124%3 1960+65 12%1 127.4
70x10°  117%3 1999+53 121 123.2
2.0x 1072 972+15 212834 111 90.8
3.0x 102 776210 229226 111 74.3
40x1072 571+07 2168+18 131 62.7
5.0 x 1072 56405 2229+16 121 54.2
70x102  41.7+05 2336+16 141 426
1.0x 10" 208+04 2286+14 171 322
1.7x 10" 204+05 2342+19 27+3 205

3[NBPT]o = 2.0 x 10* M, [NaOH] =20 x 10° M, T = 35°C, 4 = 300
nm, 2% v/v CH3CN in the aqueous reaction mixture. "Calcul 9ted from
egn. (1). “Calculated from egn. (3) with 10° CMC = 3.84 M, ki, = 25.25
M52 10°ku=39.6 £ 3.0 M s, Koy =44 =+ 7 Mt and Ks = 986 + 240
M~ where 10* 2di? = 4.090. %Error limits are standard deviations.

phthalamic acid under the same condition.* Molar absorp-
tivities of NBPA™ ion and phthalic acid at 300 nm are nearly
zero. Therefore, the apparent molar absorptivity of the
reaction mixture, dap = Ineer & 300 NM because dxp = Ineer
— Op where dnerr and Jp represent the molar absorptivity of
NBPT and products, respectively. The calculated values of
Oxpp turned out to be amost independent of the tota
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concentration of CTABr and NaOH (Tables 2 and 3). The
values of A.. (Tables 2 and 3) show that the products of the
reaction do not absorb to a detectable level at 300 nm.

Results and Discussion

The cleavage of N-benzylphthalimide (NBPT) was studied
within [CTABr]r range 0.0-1.7x 10 M a 1.0x10° M
NaOH. Pseudo-first-order rate constants, kous, are shown in
Table 2. Similar observations were obtained at 2.0 x 10°M
NaOH and the observed data are summarized in Table 3.
The study* on akaline hydrolysis of NBPT reveals that the
reactants for the reaction under present experimental condi-
tionsare HO™ and NBPT. The variation of koeswith [CTABI]t
a the constant [NaOH] clearly reveds the well defined
maxima at both 1.0 x 102 and 2.0 x 102 M NaOH. Such
observations on related reaction systems have been explain-
ed in terms of either less commonly used Berezin's pseudo-
phase (BPP) model® or more widely used pseudophase ion-
exchange (PIE) model.2"8

Berezin's Pseudophase (BPP) M odd. Thereaction scheme
for the akaine hydrolysis of NBPT, in the presence of
CTABr micelles, Dy, is shown in Scheme 1, where
subscripts W and M represent aqueous pseudophase and
micellar pseudophase, respectively, Ps and Poy are the
partition coefficients for the distribution of respective NBPT
and HO™ between aqueous and micelar pseudophases.
Observed rate law (rate = koos [NBPT]y with [NBPT]r =
[NBPTw] + [NBPTm]) and Scheme 1 can lead to egn. (3)
provided Ps>> 1, Poy >>1 and [Dy] Vm << 1 where [Dy] and
Vm represent molar concentration of micelles and molar
volume of the micellar reaction region, respectively.’

kw * kuKsKon[D]
(1+Kg[DpD(1+KoylDyl)

Kobs = ©)

In egn. (3), kw = Ko, [HOr, kv = K [HOr and K[} =
K2y N

An attempt to fit the observed data (kows Versus [Dy]) to
egn. 3 requires knowledge of CMC values under the present
experimental conditions. The values of CMC were deter-
mined by graphical technique™® as 3.66 x 10* and 3.84 x
10*M at 1.0x 103 and 2.0 x 10°M NaOH, respectively.
Thevauesof ky, , Ksand Kon were calculated from egn. (3)
considering k\z,\, as known parameter. The vaues of k\z,\,

Py
NBPTy NBPTy
P()II
HO, _— HO;,
k3,
NBPTy + HO, ——  Product
k.’]
NBPTy, + HO; ——»  Product
Scheme 1
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[HO )7 a 1.0 x 103 and 2.0 x 10> M NaOH were obtained
from kows values determined experimentally at [CTABI]t <
CMC including a [CTABr]r=0 and thus the values of
k [HO™ ]T a 1.0x 10%and 2.0 x 10°M NaOH are (21.6 +
0. 3) x 102 and (50.5+1.7) x 103 s, respectively. The
observed data at 2.0 x 102 M NaOH (Table 3) fit to egn. 3
and nonlinear least-squares calculated values of ku, Ks, Kon
and least-squares (Xd?) are (39.6+3.0) x 10*M s, 986 +
240 M7, 44 + 7 ML, and 4.09 x 107, respectively. The
extent of reliable fit of observed data to egn. (3) is evident
from the calculated values of rate constants (Keacd) @ shown
in Table 3. The values of ku, Ks and Kon were also calcu-
lated at different presumed values of CMC (ranging from
384x10* M to 526x10* M) a which the percent
residual errors {RE = 100 X (Kobsi — Kealcd i)/Kobsi Where Kops i
and ket i represent respective experimentally determined
and calculated values of rate constant at the ith value of
[CTABr]1} were only slightly changed. But the respective
values of kv, Ks and Kon changed from 39.6 x 10*M s™ to
41.3x10*M s, 986M*t01710M Y, and 44 M to 39 M7,
with changein CMC from 3.84 x 10M t0 5.26 x 107*M

The observed data at 1.0 x 10°M NaOH (Table 2) did not
fit to egn. (3) in the sense that the nonlinear least-squares
regression analysis could not converge such a data fit to a
minimum least-squares value when kv, Ks and Kon were
considered as unknown parameters. However, the same
observed data fit to egn. (3) when only kv, and Ks were
considered as unknown parameters. The nonlinear least-
squares treatment of observed data to egn. (3) gave 10° ky =
203+ 0.13M s?, Ks=831+ 195 M, and 10*=d? = 9.229
with 10 CMC =3.66 M, 10° ky = 21.6 s and Koy =60 M.
The value of Kon (69 M at 25 °C) was determined experi-
mentally as described elsewhere® The increase in CMC
from 3.66 x 10*M to 4.99 x 10*M resulted in the change
|nkarom203X1U3M 1t01.95x 103 M stand inKs
from 831 M~ to 1141 M~ while the RE values were slightly
(< 5%) changed within [CTABI]T range 5.0 x 10% - 1.7 x 10
M.

Although thefitting of observed datato egn. (3) is better at
2.0x 10*M NaOH than at 1.0 x 10°*M NaOH in terms of
RE values, the vaues of ky, (= kw/[HO]7) and Ks are
amost independent of [NaOH] within the domain of
experimental uncertainties. In view of the basic assumpti ons
of BPP and pseudophase (PP) micellar models, k,\,I and Ks
should be independent of [NaOH]. The values K, (= K Vi
with Vy =0.3M%)® are 0.61 and 0.59 M1s” lat10>< 102 and
2.0 x 10°M NaOH, respectlvely These k&, values are ~35-
to 40-fold smaller than kW( 22 to 25 Ms1) which cannot
be attributed to only lower polarity of the reaction medium
for micellar-mediated reaction because the increase in the
content of acetonitrile from 2 - 70% v/v in mixed aqueous
solvent decreases kaps for akaline hydrolysis of NBPT at 2.0
x 10*M NaOH by only ~7.5-fold.* Experimental observations
indirectly show that the polarity and concentration of water
decrease continuoudly as the distance increases from Stern
region to the micellar centre i.e. core and consequently the
micellar pseudophase is non-homogeneous in terms of the
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distribution of micellized molecules of different hydrophili-
city. Hydroxide ion is certainly highly hydrophilic while
NBPT is highly hydrophobic. Hence it is plausible to pro-
pose that either different average locations of HO™ ions and
NBPT molecules in the micellar pseudophase or consider-
ably low value of HO,, in the vicinity of NBPTy molecules
due to continuous decrease in [H2O] with increase in dis-
tance from exterior to core of mlcelle are partly respons ble
for considerably lower value of k compared with k

Pseudophase | on Exchange (PI E) Modd. This model uses
pseudophase micellar model coupled with an ion-ex-
change formalism at ionic micellar surface as shown by eqgn.
(4)2,7—10

K L
HO,, + Bry, HO,, + Bry, 4

where Br~ is inert counterion of CTABr surfactant, Kng =
KBr/KOH with KBr = [BI’KA ]/[ BrQ\,][Dn] and KOH = [HOK/I ]/
[HOW 1[Dn]. The observed rate law (rate = kos [NBPT]1)
and pseudophase micellar model coupled with egn. (4) can
lead to egn. (5)>"°

K [HO I + (ky Ks—Kiy)Mo[ D, ]
1+ Kg[D,l

Kobs = (5)

where [HO ]t = [HOy, ] + [HO}, ], Mon = [HOy, 1/[D4], Ko
is second-order rate consxant for the reaction of HO,, with
NBPTw and K = K, /M. The values of moy at different
[Dn] and at a constant [HO ]+ were calculated from egn. (6)
a a given vdue of KOH with known vaues of [HO ]y,
[Br]t, and B (= 0.8)* where [Br]t = [Bry] + [Bry] (=
[Dn] + CMC), = mon + me; and me; = [Bry, ]/[Dy]. These
calculated values of moy

AHO I+ _
B DiDy

OH n (6)
were subsequently used in egn. (5) to calculate ky, , Ks and
least-squares, Xdi?, values using the nonlinear least-squares
technique. Such calculations Were carried out at different
arbitrarily assigned values of KOH and the calculated values
of ky , Ks and Xdi? are shown in Tables 4 and 5 a a
1.0x 103 and 2.0 x 10*M NaOH, respectively.

It isevident from Tables 4 and 5 that the values of di? and
Ks are amost invariant Whlle the value of ky, increases by
~10-fold with increase in KoH from 5 to 100. Thus itis
amost impossible to decide the correct value of KOH This
seems to be a genera problem with PIE mode.** However,
the reported values of KOH , and S determined experimentally
under conditions not gtrictly similar to those of reaction
kinetics, are 7-31%% and 0.8%, respectlveIBy But, the kinetic
data are generaly fitted with values of KOH in the range 12-
207, The values of kM are almost independent of [NaOH]
while the values of Ks decrease by ~40% with increase in
[NaOH] from 1.0x10°M to 20x 103 M a a constant
value of KOH and . Nearly 40% decreasein Ks with increase
in [NaOH] from 1.0 x 103 M to 2.0 x 10°M is apparently

[HO I + [Br IrKgy, ﬂ} B

Mo? + Moy { B
(Koy—D)ID,]
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Table 4. Alkdine hydrolysis (1.0 x 10° M NaOH) of NBPT at
different [CTABr]y, calculated from egn. 52

Br

Kon = 5 10 20 100
10%Keatod® 10%Keaod® 10°Keaiod® 10° Keated®

st st st st st

50x10* 242+ 0.2 324 321 318 31.3
6.0x10* 309+05 38.8 385 38.1 374
70%x10* 36.0+05 442 439 434 42.8
8.0x10™* 409+0.9 48.8 48.5 481 475
1.0x10° 482+12 56.2 56.0 55.7 553
15x10° 62714 68.3 68.3 68.3 68.5
20x10° 819+21 75.0 75.2 75.5 75.9
30x10° 924+13 80.9 81.2 81.6 824
50x10° 882+1.6 80.8 81.2 81.6 82.2
70%x10° 775+15 76.3 76.5 76.8 77.1
1.0x 102 67.8+0.9 68.4 68.5 68.5 68.5
20x 1072 430+0.8 485 484 48.2 47.9
30x107% 342+0.7 37.1 36.9 36.7 36.3
50x 1072 227+05 251 24.9 24.7 244
70%x107% 16.4+04 18.9 18.8 18.6 183
1.0x10*" 11.6+0.3 13.8 13.7 136 134
17x10" 7.40+0.23 8.49 841 831 8.17

[CTQBr]T 10 ko

10*=d?2= 6480 6069 5555 4761

ky /st= 321+ 485+ 807+ 336z
0.34¢ 0.48¢ 0.76¢ 2.9

KgM™= 112 +18% 115+ 18 116+ 17¢ 115 + 16°

3NBPT]o=20x 10* M, [NaOH] = 1.0 x 10°M, T=35°C, 1 =

nm, 2% v/v CH3CN in the aqueous reaction mixture, "Calculated from

eqn. (1). CCalculatedfrom egns. (5) and (6) with = 0.8, 10 CMC = 3.66
M, and kW =21.6 M~IsL, 9Error limits are standard deviations.

inconceivable in terms of PIE model? and reported data.*?

A Comparative Look at the Kinetic Parameters, ky, and
Ks, Derived Using BPP Modd (Egn. 3) and PIE Modd
(Egn. 5):

i. The values of ky, , obtained from BPP model, are ~2-

fold smaller than those obtained from PIE model.

ii. The values of Ks, obtained from BPP model, are ~8- to
9-fold larger than those obtained from PIE modédl.

iii. The values of Ks, obtained by spectrophotometric
technique at 2.0x10* and 5.0x10“* M NBPT and
[NaOH] = 0, are dmost similar to Ks values obtained
from BPP model at 20x10“* M NBPT as well as
1.0x 102 and 2.0 x 10°M NaOH.

Conclusion

Although the values of least-squares, d?, do not differ
significantly in the observed data fit to equations derived
based upon BPP and PIE models, the calculated kinetic
parameters, especialy Ks from BPP model appear to be
more reliable compared to those obtained from PIE model
because the values of Ks from BPP model are, within the
limits of experimentd uncertainties, smilar to the correspond-
ing Ks vaues determined spectrophotometrically. However,
both BPP and PIE models have their own known intrinsic
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Table 5. Alkaline hydrolysis (2.0 x 10° M NaOH) of NBPT at
different [CTABI]T, calculated from egn. (5)2

K&, = 5 10 20 100

[C-r/lf\/lBr]T 10°Kop®  10%°Keato® 10%Keaiod® 10°Keaied® 10% Keato®
st st st st st
60x10* 655+08 680 68.2 67.9 67.0
80x10* 759+16 799 80.1 79.8 78.9
1.0x107° 105+ 2 89.1 89.3 89.1 88.3
20x10° 125+3 115 115 115 116
40%x10° 130+ 3 130 130 130 131
50x10° 124+3 131 131 131 131
70x10° 117+3 128 128 128 128
20x102 972+15 923 923 9.2 92.0
30x102? 776+10 735 735 73.6 735
40%x102 571+07 608 60.9 60.9 61.0
50x102 564+05 518 51.9 51.9 52.0
70x102 417+05 398 39.9 40.0 40.2
1.0x10" 298+04 296 29.7 29.7 29.9
1.7x10" 204+05 185 185 18.6 187
10*2d?= 6408 6278 6313 6483
Ky /st= 346+ 521+ 864+ 358z
0.25¢ 0.36¢ 0.61¢ 2.6°

KgM™= 79+97 77+97 73x97 65+8

3NBPT]o = 2.0 x 10* M, [NaOH] = 2.0 x 10°M, T = 35°C, A = 300
nm, 2% v/v CH3CN in the aqueous reaction mixture. bCalculated from
egn. (2). cCaI(:uIatedfrom egns. (5) and (6) with #= 0.8, 10° cmc = 3.84
M, and kW =25.25 M~'s™™. 9Error limits are standard deviations.

limitations and therefore present conclusion based upon just
present single study cannot be considered as a general one.
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