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Kinetic and mechanistic study of the reactions of OH with IBr and HOI
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Abstract

The kinetics and mechanism of the reactions of OH radicals with IBr and HOI have been studied using the mass spectrometric discharge-flow
method at 320 K and at a total pressure of 1 Torr of Helium. The rate constant of the reaction OH + IBr→ products (1) was measured under
pseudo-first order conditions either in excess of IBr or in excess of OH radicals:k1 = (1.4± 0.4)× 10−10 cm3 molecule−1 s−1. Both HOI and HOBr
were detected as products of reaction(1) and the branching ratios 0.84± 0.07 and 0.14± 0.05, respectively, were found for the channels forming
these species. For the reaction OH + HOI→ products (2) the total rate constant was determined from the kinetics of HOI consumption in excess
of OH radicals:k2 = (5.0± 1.2)× 10−12 cm3 molecule−1 s−1.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction

Elementary reactions of many halogen containing species
have received a lot of attention during the last three decades,
mainly due to their great importance for atmospheric chem-
istry. If the reactions of OH radicals with halogen molecules X2
(X = Cl, Br, I) are not relevant for atmospheric chemistry, they
have been studied intensively (see evaluations[1,2] and refer-
ences therein) since these reactions are often used as sources
for HOX species in laboratory studies of the halogen chem-
istry. Reactions of OH radicals with dihalogen molecules XY
(X, Y = Cl, Br, I) are of additional interest since they can pro-
ceed via multiple reaction pathways:

OH + XY → X + HOY

→ Y + HOX

→ YO + HX

→ XO + HY

HX and HY forming channels are disfavored as they require a
complicated mechanism including HX and HY elimination from
a cyclic four-center transition state. The measurements of the
partitioning between HOX and HOY formation is very interest-

the reaction mechanism. To our knowledge, the data availab
OH + XY reactions are very scarce. Loewenstein and Ande
using discharge flow reactor combined with resonance
rescence detection system, measured the rate constant
OH + BrCl reaction[3] and carried out a kinetic and mechan
tic study of the OH + ICl reaction[4]. Mechanistic informatio
on the OH + BrCl reaction was reported by Kukui et al.[5].

The present study gives the results of a kinetic and m
anistic study of the reaction of OH radical with IBr, anot
dihalogen molecule, atT = 320 K:

OH + IBr → products (1

In addition, the reaction of OH radicals with HOI, one of
products of reaction(1), has been also studied and results
reported for this reaction:

OH + HOI → products (2

2. Experimental

Experiments were carried out in a discharge flow rea
using a modulated molecular beam mass spectrometer
detection method. The main reactor, shown inFig. 1along with
ing either for practical or theoretical studies in order to elucidate
the movable injector for the reactants, consisted of a Pyrex tube
(45 cm length and 2.4 cm i.d.) with a jacket for the thermostated
l ctor
w oge-
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iquid circulation. The walls of both the reactor and the inje
ere coated with halocarbon wax to minimize the heter
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Fig. 1. Diagram of the flow reactor used.

neous loss of active species. All experiments were conducted
at 1 Torr total pressure, Helium being used as the carrier gas,
and atT = 320 K, the reactor was slightly heated in order to min-
imize the possible heterogeneous complications due to the sticky
behaviour of iodine containing species.

The fast reaction of hydrogen atoms with NO2 was used as the
source of OH radicals, H atoms being produced in a microwave
discharge of H2/He mixture:

H + NO2 → OH + NO (3)

k3 = 1.4× 10−10 cm3 molecule−1 s−1 [1] (all rate constants are
given atT = 320 K, unless otherwise specified). OH radicals were
detected at their parent peaks atm/e = 17 (OH+). These signals
were corrected for contributions from H2O due to its fragmenta-
tion in the ion source (operated at 25–30 eV), H2O being formed
in the reactions of disproportionation of OH:

OH + OH → O + H2O (4)

k4 = 1.4× 10−12 cm3 molecule−1 s−1 [2]. These corrections
could be easily done from the simultaneous detection of the
signals of H2O atm/e = 17 and 18. In another method, OH were
detected as HOBr+ (m/e = 96/98) after scavenging by an excess
of Br2 (added at the end of the reactor through inlet 4, located
5 cm upstream of the sampling cone) via reaction(5):

O
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I2 and IBr molecules ([Br]0 =�[I 2] = [IBr]):

Br + I2 → I + IBr (6)

k6 = 1.2× 10−10 cm3 molecule−1 s−1 (T = 298 K) [8]. Br atoms
were generated in a microwave discharge of Br2/He mixtures.
The absolute concentrations of Br atoms were determined from
the measurements of the fraction of Br2 dissociated in the
microwave discharge: [Br]0 = 2�[Br2].

HOI molecules were formed from the fast reaction of OH
radicals with I2:

OH + I2 → I + HOI (7)

k7 = 2.1× 10−10 cm3 molecule−1 s−1 [2]. This chemical con-
version of OH to HOI by an excess of I2 was also used
for the determination of the absolute concentrations of HOI:
[HOI] = [OH] 0 =�[I 2].

The purities of the gases used in the study were as follows:
He >99.9995% (Alphagaz) was passed through a liquid nitrogen
trap; H2 >99.998% (Alphagaz); Br2 >99.99% (Aldrich); NO2
>99% (Alphagaz); I2 >99.999% (Aldrich); IBr 98% (Aldrich).

3. Results

3.1. Reaction OH + IBr (1): rate constant measurement

one,
t he
I the
s IBr. A
s the
r
w ector
a
H uced
t ).

OH
r re
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t and
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t ss
r and
r n of
H + Br2 → Br + HOBr (5)

5 = 4.2× 10−11 cm3 molecule−1 s−1 [2]. This procedure o
H chemical conversion to HOBr was also used for
easurements of the absolute concentrations of the rad

OH] = [HOBr] = �[Br2]. Thus, OH concentrations were det
ined from the consumed fraction of Br2 (�[Br2]). Besides

his method allowed for the determination of the absolute
entrations of HOBr. [Br2] was determined from the measu
ow rate of known Br2/He mixtures. The possible influence
econdary chemistry in this detection method and on the OH
bration procedure was discussed in details in previous p
6,7]. All other species used in the study were detected at
arent peaks.

Molecular iodine and IBr were introduced into the reacto
owing helium through a column containing I2 or IBr crystals
ith an excess of molecular iodine over Br atoms, reactio(6)
as used for the determination of the absolute concentratio
s:

l-
s
r

f

Two series of experiments were performed: in the first
he rate constant of reaction(1)was measured by monitoring t
Br consumption kinetics in excess of OH radicals, and in
econd one, OH decays were monitored using an excess of
imilar configuration for the introduction of the reactants into
eactor was used in both series of experiments (seeFig. 1). IBr
as introduced through the central tube of the movable inj
nd OH radicals were formed in the reactor via reaction(3),
atoms generated in a microwave discharge being introd

hrough inlet 2 and NO2 through the reactor sidearm (inlet 3
In the experiments carried out with an excess of

adicals over IBr, the initial concentrations of IBr we
n the range (0.4–1.2)× 1012 molecule cm−3; the concentra
ion of excess OH radicals was varied between 0.5
.5× 1012 molecule cm−3. Flow velocity in the reactor was

he range 1700–2030 cm s−1. The consumption of the exce
eactant, OH radicals, was observed in all experiments
eached up to 60% in a few kinetic runs. This consumptio
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OH radicals was mainly due to their reaction with IBr (due to
slight excess of [OH] over [IBr]), but also to the secondary reac-
tion of OH with HOI (HOI being a product of reaction(1), see
reaction(2)).

Heterogeneous loss (reaction(8)) and self-reaction of OH
radicals(4) also contributed to OH decays:

OH + wall → loss (8)

k8 = (10± 3) s−1 (this work). The rate constantk1 was derived
from a numerical simulation of the IBr decays in reaction(1),
using the observed [OH] temporal profiles. The possible IBr
consumption in secondary reaction(9) was negligible under the
experimental conditions of this study:

Br + IBr → I + Br2 (9)

k9 = 2.7× 10−11 cm3 molecule−1 s−1 [9]. The results are pre-
sented inFig. 2showing the dependence of the pseudo-first order
rate constants,k′

1 = k1 × [OH], as a function of OH concentra-
tion (circle data). The values ofk′

1were corrected for axial and
radial diffusion of IBr[10]. The diffusion coefficient of IBr in He
was calculated from that of Xe in He[11]. Typical corrections
were within 10%.

In the second series of experiments, the rate con-
stant of reaction(1) was determined from the kinetics
of OH consumption in excess of IBr. Initial concentra-
t
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The value ofk1 which can be derived from the slope of the
linear least square fit to all experimental data presented inFig. 2
is: k1 = (1.39± 0.07)× 10−10 cm3 molecule−1 s−1, with 1σ sta-
tistical uncertainty. Finally, the recommended value ofk1 from
this study is:

k1 = (1.4 ± 0.4) × 10−10 cm3 molecule−1 s−1 (T = 320 K)

The uncertainty onk1 represents the combination of statisti-
cal and estimated systematic errors. The estimated systematic
uncertainties include±5% for flow meter calibrations,±3%
for pressure measurements and±20% for measurements of the
absolute concentrations of the species and for the procedure
employed for the determination ofk1. Combining these uncer-
tainties in quadrature and adding 1σ statistical uncertainty yields
the quoted near 30% uncertainty onk1.

3.2. Reaction OH + IBr (1): product study

The reaction between IBr and OH radicals may proceed fol-
lowing several potential channels:

OH + IBr → Br + HOI �H = −(35.8 ± 6.0) kJ mol−1

(1a)

O −1

O
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ions of the reactants were: [OH]0 = (0.3–0.9)× 1011 and
IBr] 0 = (1.4–4.9)× 1012 molecule cm−3.

In order to take into account for the OH consumption in re
ions other than reaction(1), the rate coefficient of reaction(1)
as also calculated via numerical simulation of the OH kine
sing the observed temporal profiles of excess IBr conce

ion (consumption of 10–50% of [IBr]0 was observed) and
imple kinetic mechanism including reactions(1), (2), (4) and
8). The results are presented inFig. 2 as the dependence
′
1 = k1 × [IBr]on the concentration of IBr molecules (squ
ata).

ig. 2. Reaction OH + IBr→ products(1): pseudo-first order plots obtain
rom IBr and OH decay kinetics in excess of OH and IBr, respectively.
-

H + IBr → I + HOBr ∆H = −(31.8 ± 1.6) kJ mol

(1b)

H + IBr → IO + HBr ∆H = 1.5 ± 5.6 kJ mol−1

(1c)

H + IBr → BrO + HI ∆H = 74.6 ± 2.3 kJ mol−1

(1d)

he thermochemical data used for the calculations of�H are
rom reference[1] (for T = 298 K). Channel(1d)is too endother
ic to proceed with a rate constant as high as the measure
he near thermoneutral channel(1c) also seems to be unlike
ince would imply a complex rearrangement of a four-ce
ransition state.

The mechanistic study of reaction(1) was carried out usin
n excess of IBr over OH radicals and was based on the me
ents of the concentrations of the reaction products, HO
OBr, formed in reactions(1a)and(1b), respectively, as a fun

ion of the consumed concentration of OH radicals. In ord
void additional systematic errors due to the absolute calibr
f the species involved, a relative method was used to dete

he initial concentrations of OH radicals. In fact, [OH]0 could
e related to the intensities of mass spectrometric signals
eaction products atm/e = 144 (HOI+) and 96/98 (HOBr+) by
eans of chemical conversion of OH to HOI and HOBr in

eactions with excess I2 and Br2, respectively. Thus, no absolu
H concentrations measurements were needed and, in the
f experiments, OH was successfully titrated with I2 to expres
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Fig. 3. Reaction OH + IBr→ products(1): concentrations of HOBr and HOI
formed in reaction(1) as a function of consumed concentration of OH radicals.

[OH]0 in the units of HOI signal, with Br2 to express the [OH]0
in the units of HOBr signal and with IBr to detect HOI and HOBr
formed in reaction(1). In order to avoid possible OH consump-
tion in secondary reactions, rather high concentrations of Br2,
I2 and IBr (near 1014 molecule cm−3) were used in these experi-
ments. Under theses conditions, OH radicals with initial concen
tration in the range 1.0× 1012−1.6× 1013 molecule cm−3 were
rapidly transformed into the observed products.

The observed concentrations of HOI and HOBr are plotted
in Fig. 3 as a function of the consumed concentration of OH
radicals. The linear fit to the presented results provides the ca
culation of the branching ratios for the HOBr and HOI forming
pathways of reaction(1):

[HOBr]formed/[OH]consumed= 0.16 ± 0.02

[HOI] formed/[OH]consumed= 0.80 ± 0.03

(the quoted errors are statistical 2σ uncertainties).

3.3. Reaction OH + IBr (1): relative measurements

In this series of experiments, the rate constant of reaction
(1) was measured using the reaction(5) of OH with Br2 as the
reference. The approach used in this relative study consiste
o
a the
H
c ple
r

O

O

O

Thus, the concentration of HOI is defined by the fraction of
[OH]0 reacting with IBr via reaction(1a):

[HOI] = k1a[IBr]

k5[Br2] + k1[IBr]
[OH]0

This expression can be rewritten as follows:

[OH]0
[HOI]

= k1

k1a
+ k5

k1a
× [Br2]

[IBr]
(I)

Similar considerations for HOBr lead to the following expres-
sions:

[HOBr] = k5[Br2] + k1b[IBr]

k5[Br2] + k1[IBr]
[OH]0,

[HOBr]

[OH]0 − [HOBr]
= k1b

k1a
+ k5

k1a
× [Br2]

[IBr]
(II)

Finally, plotting the ratios [OH]0/[HOI] and [HOBr]/
([OH]0−[HOBr]) as a function of the [Br2]/[IBr] ratio, the rate
constant ratiosk1/k1a, k1b/k1a andk5/k1a can be derived from the
intercepts and slopes of the respective straight lines according
to expressions(I) and(II) .

The experimental results obtained using this approach are
shown inFig. 4. The intercept of the straight line corresponding
to HOI (circle data) leads to:k1/k1a= 1.13. This gives the follow-
ing value for the branching ratio of the HOI forming pathway of
r

S r-
c
T d:

F ta
a

f the titration of the initial concentration of OH, [OH]0, by
mixture of excess IBr and Br2 and the measurements of
OBr and HOI yields as a function of the [Br2]/[IBr] ratio. The
oncentrations of HOI and HOBr are derived from the sim
eaction system:

H + IBr → Br + HOI (1a)

H + IBr → I + HOBr (1b)

H + Br2 → Br + HOBr (5)
-

l-

d

eaction(1):

k1a

k1
= 0.88± 0.03 (2σ)

imilarly, the valuek1b/k1a= 0.14 is determined from the inte
ept of the straight line fitting HOBr data (squares inFig. 4).
hus, the branching ratio for channel(1b)can be easily obtaine

k1b

k1
= 0.12± 0.05 (2σ)

ig. 4. Determination ofk1/k1a, k1b/k1a andk5/k1a from the experimental da
ccording to expressions(I) and(II) (see text).
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One can note the good agreement between the results obtained in
this series of relative experiments and in the direct measurements
of the products concentrations reported above: 0.16± 0.03 and
0.80± 0.03 fork1b/k1 andk1a/k1, respectively. Finally, the mean
values ofk1a/k1 andk1b/k1 from the two series of experiments
are recommended from this study (T = 320 K):

k1a

k1
= 0.84± 0.07

k1b

k1
= 0.14± 0.05

Additional information can be derived from the slopes of the
straight lines obtained inFig. 4. As expected, they have similar
(within 10%) slopes corresponding tok5/k1a ratio: 0.45± 0.02
(2σ) and 0.41± 0.02 (2σ), respectively from the HOI and HOBr
data. Taking the mean value ofk5/k1a= 0.43± 0.04, and com-
bining it with k1a/k1 = 0.84± 0.07 determined above, it comes:
k5/k1 = 0.36± 0.06. Thus, the value of the total rate constant of
reaction(1) can be determined relatively tok5. The temperature
dependence of the rate constant of the OH + Br2 reaction is
well established, considering the excellent agreement between
the two most recent measurements:k5 = (1.98± 0.51)× 10−11

exp [(238± 70)/T] [12] and k12 = (1.8± 0.3)× 10−11

exp [(235± 50)/T] cm3 molecule−1 s−1 [7]. The value ofk5
based on these expressions and other literature data
i
[
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R ri-

ments: (1.3–1.5)× 1014 molecule cm−3. Such an excess of NO2
was needed in order to scavenge oxygen atoms formed in the
OH + OH reaction, which could initiate secondary chemistry and
influence the kinetic measurements.

A significant consumption (up to 50% in a few kinetic runs)
of the excess reactant, i.e. OH radicals, could be observed. This
OH consumption was due to the following processes:

OH + HOI → IO + H2O (2)

OH + IO → I + HO2 (10)

OH + HO2 → H2O + O2 (11)

OH + OH → O + H2O (4)

OH + O → H + O2 (12)

OH + wall → loss (8)

(IO was detected by mass spectrometry as a product of reaction
(2) but not quantified in the present study). A major contribu-
tion comes from reaction(4), especially at the highest initial
concentrations of OH radicals. In order to take into account
this consumption of OH, the rate constant of reaction(2) was
determined from a numerical simulation of the HOI decay kinet-
ics, using the experimental temporal profiles of [OH]. The
r ted in
F stant
o e
c on
F tion
( d
u

can
b n the
c
t

ess.
s k5 = 2.0× 10−11 exp [(240± 150)/T] cm3 molecule−1 s−1

2], which gives at T = 320 K: k5 = (4.2± 0.5)×
0−11 cm3 molecule−1 s−1. Combining this value wit
5/k1 = 0.36± 0.06, the value of k1 can be calculated
1 = (1.2± 0.6)× 10−10 cm3 molecule−1 s−1. This value is in
xcellent agreement with that obtained above in the abs
easurements ofk1.
The experimental data obtained in this study for two reac

roducts (HOI and HOBr) give self-consistent results eithe
he branching ratios of the channels forming these species
he total value of the rate constant for reaction(1).

.4. Reaction OH + HOI (2)

In this series of experiments, the rate constant of reactio(2)
as derived from the kinetics of HOI consumption monito
sing an excess of OH radicals. HOI molecules were prod
irectly in the reactor from the reaction of excess OH rad
ith molecular iodine. I2 was introduced into the reactor (s
ig. 1) through the central tube of the movable injector (i
) and OH radicals were formed in the reaction of H at
inlet 2) with NO2 (inlet 3). Since reaction(7) forming HOI
rom OH + I2 is much faster than reaction of OH with HO

rapid and complete disappearance of I2 (in the timescale o
H + HOI reaction) was observed. As a consequence, the e

ments for the kinetic study of reaction(2) were carried out i
he absence of molecular iodine in the reaction zone. The i
oncentrations of HOI and OH radicals were (3.0–8.0)× 1011

nd (2.9–30.6)× 1012 molecule cm−3, respectively. The linea
ow velocity in the reactor was in the range 900–1400 cm−1.
ather high concentrations of NO2 were used in these expe
e

r

d

r-

l

esults obtained in this series of experiments are presen
ig. 5: the dependence of the pseudo-first order rate con
f HOI decay,k′

2 = k2 × [OH], is shown as a function of th
oncentration of OH radicals. The linear fit to the data
ig. 5 provides with the value for the rate constant of reac
2): k2 = (5.0± 0.4)× 10−12 cm3 molecule−1 s−1, where quote
ncertainty represents 1 standard deviation.

Secondary chemistry which could affect the HOI decays
e discussed. One reaction that could regenerate HOI i
hemical system used is the reaction of IO with HO2, IO being
he primary product of reaction(2) and HO2 possibly formed in

Fig. 5. Pseudo-first order plot of HOI consumption by OH radicals in exc
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the secondary reaction of OH with IO (reaction(10)):

HO2 + IO → HOI + O2 (13)

k13 = 7.6× 10−11 cm3 molecule−1 s−1 [2]. However, the possi-
ble impact of this reaction can be considered as negligible, since
steady state concentrations of these species should be very low:
both species are scavenged in their rapid reactions with OH
(reactions(10)and(11)) and also with NO:

HO2 + NO → OH + NO2 (14)

k14 = 8.4× 10−12 cm3 molecule−1 s−1 [2];

IO + NO → I + NO2 (15)

k15 = 1.8× 10−11 cm3 molecule−1 s−1 [2]. NO was present in
the reactor, since it was formed in the OH source (reaction(3))
and in the sequence of reactions:

OH + OH → O + H2O (4)

O + NO2 → NO + O2 (16)

k16 = 9.9× 10−12 cm3 molecule−1 s−1 [2]. Kinetics of HOI
decay could be also influenced by the presence of oxy-
gen atoms formed in reaction(4), although once formed,
O atoms are mainly removed with OH (reaction(12)) and
N this
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4. Discussion

The present study of reactions(1) and(2) is the first to be
reported; the obtained results cannot be compared with other
ones. HOI is an important atmospheric iodine species formed
in the reaction of IO with HO2. However, the reaction of HOI
with the principal atmospheric oxidant, OH radical, has never
been studied. The reason for this is that the main fate of HOI in
the atmosphere is its photolysis (producing OH and I and with
an estimated lifetime lower than 3 min throughout most of the
atmosphere[13]). Heterogeneous loss is an another important
fate for atmospheric HOI.

The value of the total rate constant measured for reac-
tion (1) can be compared with available kinetic data for
reactions of OH radicals with other halogen and dihalogen
molecules. In earlier papers[3,4], Loewenstein and Anderson
described a correlation between the ionization potentials of
the diatomic halogen molecules and their reactivity toward
OH radicals. The ionization potential of IBr is 9.98 eV[14]
and the rate constantk1 = 1.4× 10−10 cm3 molecule−1 s−1

measured in the present study for OH + IBr is found
to be between those for OH + ICl (IP = 10.31 eV[14],
k = 2.0× 10−11 cm3 molecule−1 s−1 [4]) and OH + I2
(IP = 9.28 eV [14], k = 2.1× 10−10 cm3 molecule−1 s−1

[2]). Thus, the rate constant obtained for reaction(1) is in good
agreement with this correlation.
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O2. In order to estimate the possible contribution of
eaction to the consumption of HOI, a numerical sim
ion of the reactive system with a complete reaction m
nism was performed. To our knowledge, the rate con
f the O + HOI reaction is unknown. In the simulations,
alue of 10−10 cm3 molecule−1 s−1 has been used for th
ate constant of this reaction, which seems to be re
ic considering that the rate constant of the O + HOBr r
ion is 3.1× 10−11 cm3 molecule−1 s−1 and that the reactio
H + HOI is much faster than the reaction OH + HOBr for wh
< 5× 10−13 cm3 molecule−1 s−1 at T = 298 K [5]. Even with
uch a high value of the rate constant, the contribution of O +
eaction to the consumption of HOI was found to be 20%
he maximum under the experimental conditions of the pre
tudy.

Finally, the recommended value ofk2 from the present stud
s:

2 = (5.0 ± 1.2) × 10−12 cm3 molecule−1 s−1 (T = 320 K)

he uncertainty onk2 represents the combination of statist
nd estimated systematic errors.

able 1
hermochemical and mechanistic data for OH + XY reactions (X, Y = Cl,

Y �HHOY
a (kJ mol−1) �HHOX

a (kJ mol−1

rCl −14.9± 1.9 +8.8± 1.6
Cl −22.7± 1.7 −3.0 ± 5.9
Br −31.8± 1.6 −37.8± 6.0

a The thermochemical data used for the calculations of�H are from referen
b Branching ratios for HOX and HOY forming channels.
c Calculated from the data of reference[5].
t

-

I

t

Concerning the mechanistic data obtained in the present
or the OH + IBr reaction, it is interesting to make a compar
ith those for analogous reactions of OH radicals with BrCl

Cl. Thermochemical and available mechanistic data for t
eactions are presented inTable 1. From an analysis of the O
eactivity toward Cl2, Br2 and I2, Gilles et al.[12] speculated tha
ne would predict the most exothermic channels to be the m
roduct channels of OH reactions with dihalogen molec

t was noted, in particular, that the thermodynamically favo
OBr forming channel is expected to be the dominant on

he OH + IBr reaction. This expectation is not supported by
esults of the present study, HOI being observed as the m
eaction product. However, it should be noted at this point
he exothermicity of HOI forming channel (although uncert
able 1) is higher than that of HOBr forming channel of re
ion (1). The mechanistic data presented inTable 1seem to
ndicate that thermochemistry is not the unique factor deter
ng the partitioning of the products of the OH + XY reactio
nother important factor determining the mechanism of

eactions with radicals (R) seems to be “electronegativity o

kHOY/kΣ
b kHOX/kΣ

b Reference

≤0.13c ≈1 [5]
≈1 ≤0.01 [4]

0.14 0.84 This wor
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ing rule” discussed in previous papers[3,4,15,16]and stating
that approach of R to the less electronegative halogen atom
of XY is energetically favored. In the case of OH + XY reac-
tions (where Y is lighter, i.e. more electronegative than X) that
would mean that the HOX forming channel should be favored.
The experimental data obtained for the reaction of OH with IBr
(present study) and with BrCl[5] are in line with this rule.

In conclusion, theoretical calculations are needed to better
elucidate the mechanism of the reactions of OH radical with
dihalogen molecules. However, an experimental basis for the
theoretical calculations should be improved: the existing data
(Table 1) need to be confirmed and extended to temperature
dependence studies.
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