Available online at www.sciencedirect.com

Journal of

SCIENCE(dDIRECT® Photochdemlstry

_ Photobiology

e RS A:Chemistry
ELSEVIER Journal of Photochemistry and Photobiology A: Chemistry 176 (2005) 155-161

www.elsevier.com/locate/jphotochem

Kinetic and mechanistic study of the reactions of OH with IBr and HOI
Veéronique Riffaulf, Yuri Bedjaniar*, Gilles PouleP

@ Laboratoire de Combustion et Systémes Réactifs, CNRS and Université d’Orléans, 45071 Orléans Cedex 2, France
b Laboratoire de Physique et Chimie de I’Environnement, CNRS and Université d’Orléans, 45071 Orléans Cedex 2, France

Available online 20 October 2005

Abstract

The kinetics and mechanism of the reactions of OH radicals with IBr and HOI have been studied using the mass spectrometric discharge-1
method at 320K and at a total pressure of 1 Torr of Helium. The rate constant of the reaction OH piBducts (1) was measured under
pseudo-first order conditions either in excess of IBr or in excess of OH radigad$1.4+ 0.4) x 1071°cn® molecule’ s~*. Both HOI and HOBr
were detected as products of react{dhpand the branching ratios 0.840.07 and 0.14t 0.05, respectively, were found for the channels forming
these species. For the reaction OH + H®products (2) the total rate constant was determined from the kinetics of HOI consumption in excess
of OH radicalsk; = (5.04 1.2) x 10-*2cm?® molecule* s
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction the reaction mechanism. To our knowledge, the data available for
OH + XY reactions are very scarce. Loewenstein and Anderson,

Elementary reactions of many halogen containing speciessing discharge flow reactor combined with resonance fluo-

have received a lot of attention during the last three decadesgscence detection system, measured the rate constant for the

mainly due to their great importance for atmospheric chemOH + BrCl reaction[3] and carried out a kinetic and mechanis-

istry. If the reactions of OH radicals with halogen molecules X tic study of the OH + ICl reactiof4]. Mechanistic information

(X=Cl, Br, I) are not relevant for atmospheric chemistry, theyon the OH + BrCl reaction was reported by Kukui et[&].

have been studied intensively (see evaluatidn2] and refer- The present study gives the results of a kinetic and mech-

ences therein) since these reactions are often used as soureasstic study of the reaction of OH radical with IBr, another

for HOX species in laboratory studies of the halogen chemdihalogen molecule, &= 320K:

istry. Reactions of OH radicals with dihalogen molecules XY

(X, Y=CI, Br, I) are of additional interest since they can pro- OH + 1Br — products 1)

ceed via multiple reaction pathways: In addition, the reaction of OH radicals with HOI, one of the

OH+ XY — X+ HOY products of reactiorl), has been also studied and results are
Y +HOX reported for this reaction:
— YO +HX OH + HOI — products (2)
— XO +HY

HX and HY forming channels are disfavored as they require &+ EXperimental

complicated mechanism including HX and HY elimination from ) ) ) .

a cyclic four-center transition state. The measurements of the _Expenments were carried out in a discharge flow reactor
partitioning between HOX and HOY formation is very interest- USing @ modulated molecular beam mass spectrometer as the

ing either for practical or theoretical studies in order to elucidatd€tection method. The main reactor, showig. 1along with
the movable injector for the reactants, consisted of a Pyrex tube

(45cmlength and 2.4 cmi.d.) with a jacket for the thermostated
* Corresponding author. Tel.: +33 238255474; fax: +33 238696004 liquid circulation. The walls of both the reactor and the injector
E-mail address: bedjanian@cnrs-orleans.fr (Y. Bedjanian). were coated with halocarbon wax to minimize the heteroge-

1010-6030/$ — see front matter © 2005 Elsevier B.V. All rights reserved.
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Fig. 1. Diagram of the flow reactor used.

neous loss of active species. All experiments were conducteld and IBr molecules ([Bg= A[l2] = [IBr]):
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-B" + 12— 1 + IBr (6)

imize the possible heterogeneous complications due to the sticl% =1.2x 10~ cmP molecule L st (T'= 298 K) [8]. Br atoms

behaviour of iodine containing species. were generated in a microwave discharge of/Be mixtures.
The fastreaction of hydrogen atoms with pias used asthe - The apsolute concentrations of Br atoms were determined from
source of OH radicals, H atoms being produced in a microwavghe measurements of the fraction of Bdissociated in the
discharge of i/He mixture: microwave discharge: [Bsl 2A[Br2].
HOI molecules were formed from the fast reaction of OH
H + NOz—~ OH + NO @) radicals with b

k3=1.4x 10~1%¢cm® molecule’® s_‘1 [1] (all rate constants are 5y 4 |, | 4 HO| )
given atT' = 320 K, unless otherwise specified). OH radicals were

detected at their parent peaksmde =17 (OH"). These signals k7=2.1x 10~ 9cm®molecule 1s~1 [2]. This chemical con-
were corrected for contributions frompB due to its fragmenta- version of OH to HOI by an excess of was also used
tionin the ion source (operated at 25—-30 eVy(Hbeing formed  for the determination of the absolute concentrations of HOI:

in the reactions of disproportionation of OH: [HOI]=[OH] o= Al[l2].
The purities of the gases used in the study were as follows:
OH 4+ OH — O + H20 (4)  He>99.9995% (Alphagaz) was passed through a liquid nitrogen

trap; Hy >99.998% (Alphagaz); Br>99.99% (Aldrich); NQ

ks=1.4x 10-22cmPmolecule1s~! [2]. These corrections . _ . S o .
could be easily done from the simultaneous detection of tha99% (Alphagaz);4 >99.999% (Aldrich); IBr 98% (Aldrich).

signals of HO atm/e =17 and 18. In another method, OH were
detected as HOBr(m/e = 96/98) after scavenging by an excess
of Brp (added at the end of the reactor through inlet 4, locate
5 cm upstream of the sampling cone) via reacfion

3. Results
%‘.I . Reaction OH + IBr (1): rate constant measurement

OH + Br,— Br + HOBr (5) Two series of experiments were performed: in the first one,
the rate constant of reactigh) was measured by monitoring the
ks=4.2x 10" cm® molecule1s~1 [2]. This procedure of IBr consumption kinetics in excess of OH radicals, and in the
OH chemical conversion to HOBr was also used for thesecondone, OH decays were monitored using an excess of IBr. A
measurements of the absolute concentrations of the radicalsimilar configuration for the introduction of the reactants into the
[OH]=[HOBr] = A[Br2]. Thus, OH concentrations were deter- reactor was used in both series of experiments Esgel). IBr
mined from the consumed fraction of B(A[Br»]). Besides, was introduced through the central tube of the movable injector
this method allowed for the determination of the absolute conand OH radicals were formed in the reactor via reacti®n
centrations of HOBr. [Bi] was determined from the measured H atoms generated in a microwave discharge being introduced
flow rate of known Bg/He mixtures. The possible influence of through inlet 2 and N@through the reactor sidearm (inlet 3).
secondary chemistry in this detection method and onthe OH cal- In the experiments carried out with an excess of OH
ibration procedure was discussed in details in previous paperadicals over IBr, the initial concentrations of IBr were
[6,7]. All other species used in the study were detected at thein the range (0.4-1.2) 10'?molecule cm®; the concentra-
parent peaks. tion of excess OH radicals was varied between 0.5 and
Molecular iodine and IBr were introduced into the reactor by5.5x 102 molecule cnm3. Flow velocity in the reactor was in
flowing helium through a column containing ér IBr crystals.  the range 1700-2030 cms The consumption of the excess
With an excess of molecular iodine over Br atoms, readfi)n reactant, OH radicals, was observed in all experiments and
was used for the determination of the absolute concentrations oéached up to 60% in a few kinetic runs. This consumption of
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OH radicals was mainly due to their reaction with IBr (due to  The value ofk; which can be derived from the slope of the

slight excess of [OH] over [IBr]), but also to the secondary reacdinear least square fit to all experimental data presenteair?

tion of OH with HOI (HOI being a product of reactiql), see  is: k1 =(1.39+ 0.07)x 10-19cm?® molecule * s~1, with 1o sta-

reaction(2)). tistical uncertainty. Finally, the recommended valuépfrom
Heterogeneous loss (reacti¢8)) and self-reaction of OH this study is:

radicals(4) also contributed to OH decays: ki = (L4+04) x 10-OcmPmolecule 1 (T = 320K)
OH + wall — loss (®) The uncertainty ork; represents the combination of statisti-
kg=(10+3)s1 (this work). The rate constaii was derived cal and estimated systematic errors. The estimated systematic
from a numerical simulation of the IBr decays in react{@y  uncertainties includet5% for flow meter calibrations}3%
using the observed [OH] temporal profiles. The possible IBffor pressure measurements ah?l0% for measurements of the
consumption in secondary reacti(#) was negligible under the absolute concentrations of the species and for the procedure
experimental conditions of this study: employed for the determination &f. Combining these uncer-
tainties in quadrature and adding 4dtatistical uncertainty yields

Br+IBr — 1 + Brz ()  the quoted near 30% uncertainty bn

ko=2.7x 10~ cm® molecule 1s~1 [9]. The results are pre-

sented irFig. 2showing the dependence of the pseudo-first orded-2. Reaction OH + IBr (1): product study

rate constants;; = k1 x [OH], as a function of OH concentra-

tion (circle data). The values &fwere corrected for axial and ~ The reaction between IBr and OH radicals may proceed fol-

radial diffusion of IBf{10]. The diffusion coefficientof IBrin He lowing several potential channels:

was ca!cqlated from that of Xe in H&1]. Typical corrections OH + IBr — Br + HOl AH = —(358 + 6.0)kJ mol L

were within 10%.
In the second series of experiments, the rate con- (1a)

stant of reaction(1) was determined from the Kkinetics

of OH consumption in excess of IBr. Initial concentra-

tions of the reactants were: [Oft}(0.3-0.9)x 101t and OH + IBr — | + HOBr AH= —(318 + 1.6)kJmol*

[IBr] o = (1.4-4.9)x 102 molecule cr3. (1b)
In order to take into account for the OH consumption in reac-

tions other than reactiofi), the rate coefficient of reactiqii)

was also calculated via numerical simulation of the OH kineticsOH + IBr — 10 + HBr AH = 15 + 5.6kJmol?!

using the observed temporal profiles of excess IBr concentra-

tion (consumption of 10-50% of [IBf]was observed) and a

simple kinetic mechanism including reactiofis, (2), (4) and

(1/3). The results are presented an 2 as the dependence of OH + IBr — BrO + HI AH—= 746 + 2.3kJmol "t

ki = k1 x [IBr]on the concentration of IBr molecules (square

data). (1d)

The thermochemical data used for the calculationa &f are
from referenc¢l] (for T=298 K). Channe{1d)is too endother-
mic to proceed with a rate constant as high as the measured one.
The near thermoneutral chanrf&t) also seems to be unlikely,
since would imply a complex rearrangement of a four-center
transition state.

The mechanistic study of reacti¢h) was carried out using
an excess of IBr over OH radicals and was based on the measure-
ments of the concentrations of the reaction products, HOI and
HOBr, formed in reactiongla)and(1b), respectively, as a func-
tion of the consumed concentration of OH radicals. In order to
avoid additional systematic errors due to the absolute calibration
of the species involved, a relative method was used to determine
the initial concentrations of OH radicals. In fact, [QHjould
be related to the intensities of mass spectrometric signals of the

(1c)

800 |~ O k1' = kq[OH]
O

ky' = kq[IBr]

600

400

ki (571)

200

0 [ \ . I ! reaction products aw/e =144 (HOI') and 96/98 (HOBFY) by
0 2 10 4 3 6 means of chemical conversion of OH to HOI and HOBr in the
[OH], [IBr] (107 molecule cm) reactions with excess hnd Bp, respectively. Thus, no absolute

Fig. 2. Reaction OH+IB#> products(L): pseudo-first order plots obtained OH concentrations measurements were needed and, in the series
from IBr and OH decay kinetics in excess of OH and IBr, respectively. of experiments, OH was successfully titrated withd express
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300 Thus, the concentration of HOI is defined by the fraction of
[OH] reacting with IBr via reactioifla)
i O o ky1Br]
O Hol HOIl = — =0 roH
2 (MOl = ZotBra] + ki LOH10
§ 200 |- This expression can be rewritten as follows:
2
= [OHlo k1 | ks _ [Brg]
o = =4+ = x —= ()
= [HO] ~ kia ' kia  [1Br]
m
Q Similar considerations for HOBr lead to the following expres-
= 100 sions:
@]
ks[Br k1p[IBr

z [HOBI] = 5[Bra] + kap[IBr] [OH]o.

L ks[Br2] + k1[IBr]

[HOBI] kip ks [Bra]
0 | | | I | I - - - @@ @ - == = x —= (||)
0 100 200 300 400 [OH]o — [HOBr]  k1a kia [IBr]

[OH]q (relative units) . . .
Finally, plotting the ratios [OHJ[HOI] and [HOBr]/

Fig. 3. Reaction OH + IB> products(1): concentrations of HOBr and HOI  ([OH]o—[HOBI]) as a function of the [B#/[IBr] ratio, the rate
formed in reactior{1) as a function of consumed concentration of OH radicals. constant ratios1/k1 5, k1n/k1a andks/k14 can be derived from the
intercepts and slopes of the respective straight lines according

[OH]o in the units of HOI signal, with Brto express the [Olg] O expressiongl) and(ll). _ _ _
in the units of HOB signal and with IBr to detect HOl and HOBr ~ The experimental results obtained using this approach are
formed in reactior{l). In order to avoid possible OH consump- shown |nF|g. 4. The intercept of the stra|gh.t I|n_e corresponding
tion in secondary reactions, rather high concentrations pf Br 10 HOI (circle data) leads tdy/k1a= 1.13. This gives the follow-
I, and IBr (near 18 molecule cnt3) were used in these experi- N9 va_llue for the branching ratio of the HOI forming pathway of
ments. Under theses conditions, OH radicals with initial concent®action(1):
tration in the range 1. 10'2—1.6x 10" moleculecrmwere 4,
rapidly transformed into the observed products. T 0.88+ 0.03 (%)

The observed concentrations of HOI and HOBr are plotted

in Fig. 3 as a function of the consumed concentration of OHS|m|IarIy, the valuekip/kia=0.14 is determined from the inter-

radicals. The linear fit to the presented results provides the cajl:_ept of the straight line fitting HOBr data (squaresHg. 4).

culation of the branching ratios for the HOBr and HOI forming hus, the branching ratio for chaniféb)can be easily obtained:

pathways of reactiofi):

kib
[HOBIormed/[OH] consumes= 0.16 £ 0.02 k71 = 0.12+0.05(2)

[HOl]formed/[OH]consumed: 0.80 £+ 0.03 5

- O HOI
] HOBr

(the quoted errors are statistical Ancertainties).

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

In this series of experiments, the rate constant of reaction
(1) was measured using the reacti@) of OH with Br, as the
reference. The approach used in this relative study consisted
of the titration of the initial concentration of OH, [OWl] by
a mixture of excess IBr and Brand the measurements of the
HOBr and HOI yields as a function of the [Bf{IBr] ratio. The
concentrations of HOI and HOBr are derived from the simple
reaction system:

[OH]o/(HOI] and [HOB)/([OH]y-[HOB])

OH + IBr — Br + HOI (1a) s

B 121
OH + IBr — | + HOBr (1b) (Bra)1Bn

Fig. 4. Determination ok1/k1a, k1n/k1a @andks/ki4 from the experimental data
OH + Brp— Br + HOBr (5)  according to expressiorf§ and(ll) (see text).
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One can note the good agreement between the results obtainedirents: (1.3—1.5x 10**molecule cnm2. Such an excess of NO
this series of relative experiments and in the direct measurement&g|s needed in order to scavenge oxygen atoms formed in the

of the products concentrations reported above: & 083 and

OH + OH reaction, which could initiate secondary chemistry and

0.80+ 0.03 forkip/k1 andki/k1, respectively. Finally, the mean influence the kinetic measurements.

values ofky/k; andkip/ky from the two series of experiments

are recommended from this studf= 320 K):

%l = 0.84+0.07

1

k
b _ 0.14+0.05

ky

Additional information can be derived from the slopes of theOH + HO2 — H20 + O
straight lines obtained iRig. 4. As expected, they have similar

(within 10%) slopes corresponding g/k1, ratio: 0.45+ 0.02

(20) and 0.4 0.02 (), respectively from the HOl and HOBr oy + 0> H+ 0,

data. Taking the mean value bj/k15=0.434+0.04, and com-

bining it with k14/k1 =0.84+ 0.07 determined above, it comes: OH + wall — loss

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 — 10 + H,0 )
OH + 10 — | + HO, (10)
(11)

OH + OH — O + H,0 )
12)

(8)

kslk1=0.364 0.06. Thus, the value of the total rate constant of _
reaction(1) can be determined relatively tg. The temperature (IO was detected by mass spectrometry as a product of reaction

dependence of the rate constant of the OH# Braction is

(2) but not quantified in the present study). A major contribu-

well established, considering the excellent agreement betwedi®n comes from reactiof4), especially at the highest initial

the two most recent measuremernits= (1.98+0.51)x 1011
exp[(238+70)/71 [12] and k12=(1.84£0.3)x 107!
exp [(235+ 50)/71 cm® moleculet s [7]. The value ofks
based on these expressions and other literature

concentrations of OH radicals. In order to take into account

this consumption of OH, the rate constant of reac{@nwas

determined from a numerical simulation of the HOI decay kinet-
datés, using the experimental temporal profiles of [OH]. The

results obtained in this series of experiments are presented in
Fig. 5 the dependence of the pseudo-first order rate constant
of HOI decay, k5 =k> x [OH], is shown as a function of the
kslky=0.36+0.06, the value ofk; can be calculated: concentration of OH radicals. The linear fit to the data on
k1=(1.240.6)x 10~ °cnm® molecule 1 s~1. This value is in  Fig. 5provides with the value for the rate constant of reaction
excellent agreement with that obtained above in the absolut®): k2= (5.0+0.4) x 10-*2cm® molecule! s, where quoted
measurements @f. uncertainty represents 1 standard deviation.

The experimental data obtained in this study for two reaction Secondary chemistry which could affect the HOI decays can
products (HOI and HOBY) give self-consistent results either foloe discussed. One reaction that could regenerate HOI in the
the branching ratios of the channels forming these species or féhemical system used is the reaction of IO with H{@ being
the total value of the rate constant for reactjah the primary product of reactiof2) and HQ possibly formed in

is ks=2.0x 10711 exp[(240+ 150)/ cm® moleculets1
[2], which gives at T=320K: k5=(4.2+0.5)x%
10~ cm®molecules™1.  Combining this value with

3.4. Reaction OH + HOI (2) 120

In this series of experiments, the rate constant of rea¢#pn
was derived from the kinetics of HOI consumption monitored
using an excess of OH radicals. HOI molecules were produced
directly in the reactor from the reaction of excess OH radicals
with molecular iodine. 4 was introduced into the reactor (see
Fig. 1) through the central tube of the movable injector (inlet
1) and OH radicals were formed in the reaction of H atoms
(inlet 2) with NG, (inlet 3). Since reactiort7) forming HOI
from OH+ 1, is much faster than reaction of OH with HOI,

a rapid and complete disappearancexfih the timescale of

OH + HOl reaction) was observed. As a consequence, the exper-
iments for the kinetic study of reactiq®) were carried out in

the absence of molecular iodine in the reaction zone. The initial
concentrations of HOI and OH radicals were (3.0-8&Q@)Q'!
and (2.9-30.6x 102 molecule cm3, respectively. The linear
flow velocity in the reactor was in the range 900-1400ch s
Rather high concentrations of NQvere used in these experi-

80

ko' (s1)

40

10 15
[OH] (1 012 molecule cm‘3)

20 25

Fig. 5. Pseudo-first order plot of HOI consumption by OH radicals in excess.
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the secondary reaction of OH with IO (reacti@®)): 4. Discussion
HO2 +10 — HOI + O, (13) The present study of reactiofis) and (2) is the first to be

reported; the obtained results cannot be compared with other

k13=7.6 10-1* cm? molecule *s~* [2]. However, the possi- gnes. HOI is an important atmospheric iodine species formed
ble impact of this reaction can be considered as negligible, sin ) ) . .
P gid N .the reaction of 10 with H@. However, the reaction of HOI

steady state concentrations of these species should be very loW: S ) . )
both species are scavenged in their rapid reactions with O ith the principal atmospheric oxidant, OH radical, has never

; ; . been studied. The reason for this is that the main fate of HOI in
(reactiong10) and(11) and also with NO: the atmosphere is its photolysis (producing OH and | and with
HO, + NO — OH + NO» (14)  an estimated lifetime lower than 3 min throughout most of the

atmospherg13]). Heterogeneous loss is an another important
k14=8.4x 10~*2cm® molecule* s~ [2]; fate for atmospheric HOI.

The value of the total rate constant measured for reac-
10+ NO — I + NO; (15) tion (1) can be compared with available kinetic data for
k15=1.8x 10~ cmP molecule *s~1 [2]. NO was present in reactions of OH radicals with other halogen and dihalogen

the reactor, since it was formed in the OH source (read8yn molecules. In earlier papef8,4], Loewenstein and Anderson

and in the sequence of reactions: descr?bed a correlation between the ioni;ation pqtentials of
the diatomic halogen molecules and their reactivity toward
OH + OH — O + H20 (4) OH radicals. The ionization potential of IBr is 9.98 d¥4]
and the rate constank;=1.4x 10~19¢cm® moleculels1
O + NO;— NO + O, (16)  measured in the present study for OH+IBr is found

_ 12 1.1 N to be between those for OH+ICI (IP=10.31e14],
k16=9.9x 10 2cm®*moleculets™1 [2]. Kinetics of HOI k=2.0x10-Menfmoleculels L [4]) and  OH+}

decay could be also influenced by the presence of oxy- 10 1.1
: . (IP=9.28eV  [14], k=2.1x10"cm®molecule’s

gen atoms formed in reactio(d), although once formed, . o

O atoms are mainly removed with OH (reacti¢h?)) and Eizggézgisattcvi;iﬁscggﬁggiiggta'ned for reac(ibyis in good

NOs. In order to estimate the possible contribution of this . o . .

rea?:tion to the conslumption ofp HOII a numle;:clal simuI;- Concerning the mechanistic data obtained in the present study

tion of the reactive system with a co,mplete reaction mechforthe OH + IBr reaction, it is interesting to make a comparison

anism was performed. To our knowledge, the rate consta ith those for analogous reactions of OH radicals with BrCl and

of the O + HOI reactioﬁ is unknown. In thé simulations theq I. Thermochemical and available mechanistic data for these
1 . ' tions are presentedTable 1 From an analysis of the OH

alue of 10%cm®molecule’s™! has been used for the 'cacho! .

vau u " reactivity toward G4, Bro and b, Gilles et al[12] speculated that

rate constant of this reaction, which seems to be realis-

tic considering that the rate constant of the O + HOBr reacne would predict the most exothermic channels to be the major

tion is 3.1x 1011 cm? moleculeLs-1 and that the reaction product channels of OH reactions with dihalogen molecules.

OH + HOl is much faster than the reaction OH + HOBTr for which ::évgs ante.d’ In Eamcullgr, that t?edtf:erlranofhynzmlcally {avore_d
k<5x 1013 cm® molecule 1s~1 at 7=298K [5]. Even with r forming channel IS expected 1o be he dominant one in

such ahighvalue of the rate constant, the contribution of O + HO‘he OH + IBr reaction. This expectatu_)n is not supported by th.e
esults of the present study, HOI being observed as the major

reaction to the consumption of HOI was found to be 20% af ) ; . )
the maximum under thepexperimental conditions of the preose rﬁactlon product. However, it should be noted at this point that
q e exothermicity of HOI forming channel (although uncertain,

study. Table J) is higher than that of HOBr forming channel of reac-
is: Finally, the recommended value/offrom the present study tion (1). The mechanistic data presentedTiable 1seem to
' indicate that thermochemistry is not the unique factor determin-
ko = (5.0+£1.2) x 107 *?cm®moleculets™t (7 = 320K) ing the partitioning of the products of the OH + XY reactions.
Another important factor determining the mechanism of XY

The uncertainty ort; represents the combination of statistical reactions with radicals (R) seems to be “electronegativity order-
and estimated systematic errors.

Table 1

Thermochemical and mechanistic data for OH + XY reactions (X, Y=CI, Br, I)

XY AHuyovy? (kJ mol’l) AHpox? (kJ mol’l) kHoy/kxb kHox/kxb Reference
BrCI -149+1.9 +8.8+ 1.6 <0.1F ~1 [5]

ICI 227+ 1.7 -3.0+£5.9 ~1 <0.01 [4]

IBr -31.8+1.6 —37.8+ 6.0 0.14 0.84 This work

@ The thermochemical data used for the calculationa Bfare from referencfl].
b Branching ratios for HOX and HOY forming channels.
¢ Calculated from the data of referen&s.



V. Riffault et al. / Journal of Photochemistry and Photobiology A: Chemistry 176 (2005) 155-161 161

ing rule” discussed in previous papdBs4,15,16]and stating in Stratospheric Modeling, Evaluation No. 14, JPL Publication 02-25,
that approach of R to the less electronegative halogen atom NASA, Jet Propulsion Laboratory, Pasadena, CA, 2003.

of XY is energetically favored. In the case of OH + XY reac- & S(')nAt'J"Zsorl‘('er?"—M ?a‘;'g;'s iR'JA' Tcr:(?:' IJE'V'\;'Iu;re%""'%’;]effc":'ar';('f’m'o
tions (where Y is lighter, i.e. mo_re electronegative than X) that toch’emical Dat,a for Atmosp’heric Chémistry, International Union of
would mean that the HOX forming channel should be favored.  pyre and Applied Chemistry (IUPAC), March 2005, web version
The experimental data obtained for the reaction of OH with IBr  http://www.iupac-kinetic.ch.cam.ac.uk

(present study) and with Br@5b] are in line with this rule. [3] L.M. Loewenstein, J.G. Anderson, J. Phys. Chem. 88 (1984) 6277.
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