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Infrared Spectroscopic Observation of the Stabilized Intermediate Complex F@ Formed by
Reaction of Mobile Fluorine Atoms with Ozone Molecules Trapped in an Argon Matrix
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Chemical reaction of F atoms withs@olecules in a solid argon matrix was studied with FTIR spectroscopy.
Fluorine atoms were generated by UV photolysis gihtolecules in dilute solutions of;Fand G in solid

argon. The FG-O, complex is observed for the first time as an intermediate product by reaction of mobile

F atoms with isolated ozone molecules. The observed complex is characterized by two intense absorption
bands at 1522 and 968 cfn Use of isotopic mixture$®0/*80 provides strong evidence for assignment of
these bands to the-@D stretch and FO stretch fundamentals of the complex, which are red-shifted by 34
and 61 cm?, respectively, from the corresponding values fara@d FO. Photolysis at 532 nm leads to decay

of the FO-0O, complexes and to the appearance of isolated free FO radicals.

1. Introduction Apkarian et al*1> who showed that translationally excited

. . o “hot” fluorine atoms formed by UV photolysis of,fmolecules
The halogen oxides attract interest because of their Important migrate through several lattice periods. The thermal F atoms

role in stratospheric chemistry and as strong oxidizing agents. 5 essentially immobile in the matrix at temperatures less than
In particular, since 1934, when chlorine trioxide was postulated 1g k  However. at 2626 K. F atoms are able to diffuse

P et ] s B o o g e
P P 4 barrier to thermal diffusion of F atoms in solid argon is only

been several intensive investigations of the reactions of halogens, 55 5 | 3/mol. The ability to control the mobility of F atoms
and halogen oxides with ozofe® Although much of this  qyides a unique opportunity to carry out solid-state chemical
research lies in the area of reaction kinetics and stratospheric,qctions of F atoms with various molecules trapped in argon
modeling, the role of long-lived intermediates such as asym- auix  vet, the crystalline environment prevents reaction
metric CIQ; in the atmospheric ClOcycle remains poorly  hroqycts from flying apart and promotes fast relaxation of excess
understood. To our knowledge, there is no direct experimental gnerqy released in reaction. Therefore, the solid state permits
evidence of a loosely bonded asymmetrical €y association e stapilization and spectroscopic characterization of intermedi-
complex. Only the infrared and UV spectra of the symmetric 4 gpecies that are not observable in gas-phase studies.

Cy, structure of CIQ species were detected recently by the sing this approach, we have recently determined the spectral
pyrolysis of chlorine perchlorafeMoreover, Carter and An-  haracteristics of reactive intermediates formed by reactions of
drews’ matrix isolation study of the reaction €l O; showed F atoms with ethent methané? hydrogent® carbon monox-

no observable IR absorption of a possible asymmetric3CIO ide 12 oxygent® and nitric oxide?° In the present study, we have
species? Among the four CIQisomers, only the ground state detected by FTIR spectroscopy the stabilized complex-69
(?A1) Cg, structure was found to be stable in quantum chemistry in dilute mixtures of F and G in solid argon using £as a
calculations by Rauk et &.Recently, Zhang et &2concluded — photoivtic precursor of F atoms. These results may serve as a
from a crossed molecular beam study that the reactions Cl - giarting point for quantum chemistry calculations in an effort

Os and Br-+ Os proceed through a direct reaction mechanism, o nderstand the nature of the chemical bonding in this complex
and an asymmetric covalently bound X@omplex (X = and the topology of the potential energy surface in the vicinity

halogen) is unlikely to exist as a long-lived intermediate. of the transition state of atormolecule reactions of the type
The oxygen fluorides, FO, FOO, FOF, OFO, and FOOF, have x + 0, — XO + O,.

been studied both experimentally and using quantum chemistry
calculationst? In this paper we present the first experimental 2. Experimental Details
evidence of the association complex+0,, produced by solid-
state reaction of fluorine atoms with ozone molecules isolated
in solid argon. Our experimental methodology is based on the
widely used matrix isolation technique. It also takes advantage
of the high mobility of fluorine atoms in crystalline argon at
temperatures well below its melting point, as observed by

The experimental techniques are similar to those used in our
previous study® Dilute mixtures of F:Ar and O;Ar are
deposited through separate stainless steel vacuum manifolds onto
the surface of a Csl window held at 15 K in a high-vacuum
chamber. The sample chamber is constructed of polished
stainless steel and ultrahigh-vacuum flanges. It is pumped by a
50 L/s turbomolecular pump; the base pressure of this apparatus

T Permanent address: Institute of Problems of Chemical Physics of the is typically 5 x 105 Pa. A portion of the stainless steel
Russian Academy of Sciences, 142432, Chernogolovka, Moscow Region, . . : : . T
RusSia. deposition line for B/Ar gas mixture was immersed in liquid
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formed by reactions in the manifold. In all of the experiments,
the mole fraction of reactants {land Q) was less than 5

104, The gases oxygen, argon (Spectra gases, 99.999%), and

fluorine (Spectra gases, 10% in Ar) were used without further
purification. Ozone is prepared from oxygen by Tesla coil
discharge and trapping in a cold glass finger immersed in liquid
nitrogen. Each ozone sample is purified by several freeze
pump-thaw cycles. The sample preparation manifold is pas-
sivated by allowing a few Torr of ozone to rest in the line prior
to preparation. In some experiments ozone was prepared with
isotopically enriched @(160:180 ~ 3:2).

Fluorine atoms were generated by photolysis at 355 nm
with the third harmonic of a Nd:YAG laser (Continuum model
Surelite). The absorption cross section gffthis wavelength
is 1.1x 10-20cn?. The laser light entered the sample chamber
through a fused silica window and impinged on the sample at
an incident angle of 45 The beam was expanded to an area of
about 3.5 crhat the sample to ensure uniform irradiation. The
average laser power was varied from 1 to 10 m\W/dmsome
experiments, we used the second harmonic of a Nd:YAG laser
at 532 nm at an average laser power of 20 m\W/dor
photolysis of the reaction products.

Freshly prepared samples of As/B; exhibited a weak band
at 2139 cm?, due to impurity CO molecules formed in the
manifold during deposition. We estimated the typical amount
of this impurity in samples relative to thes@olecules, [CO]/
[O3] ~ 2 x 1072, using the known IR absorption cross section
of CO in solid argor? As it will be shown below, the impurity
O, was also present in the samples. Thg i® presumably
formed by decomposition of £In the manifold during sample
preparation. On the basis of our earlier study of the samples
Ar/F,/0,,1% we estimated the typical amount of this impurity in
the samples, [€)/[O3] ~ 0.15+ 0.05.

3. Results and Analysis

a. Photolysis of Solid Mixtures Ar:Oz and Ar:F »:03 at 15
K. Infrared spectra of ozone in the samples Ar:© 5000:1
and Ar:k:O3 = 5000:3:1 are similar and are in good agreement
with literature data for the ©@molecules in an argon matri:22

In additional experiments, we measured the integrated absorptionI3

cross section of the; fundamental band of ozone by a method
described in detail elsewheféwhich is based on comparing
the measured integrated infrared absorption with amoungof O
molecules deposited per unit area on the sample window. The
resulting value,B(vs) = 68 + 10 km/mol, is close to the
literature value for @in a gas phase, 84 km/m#2>Because
part of the ozone decomposes in the manifold during sample
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Figure 1. Consumption of the integrated absorption of theozone
band during 355 nm photolysis of the sample Ar:©5000:1 at 15 K.
The average laser power is 2.5 mW/fnThe initial integrated
absorption ofv; band was 0.79 cmt. The solid curve is the single-
exponential fit to the data with characteristic time 220 min.
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Figure 2. Infrared spectra of the sample A5:B; = 5000:3:1 at 15

K. Trace a shows the structure of thel&and prior to photolysis. Trace

b is a difference spectrum showing changes in the bands following

55 nm photolysis at 15 K. Trace c is a difference spectrum showing

he additional changes that occur during annealing of the sample at 25

Figure 1 shows kinetics of consumption of; @uring
photolysis of the sample Arf= 5000:1 at 15 K. After
exhaustive photolysis the integrated intensities of the IR ozone
bands decreased by 10%. No new lines of photolysis products
were detected.

preparation, it is necessary to regard the measured value as a Ozone in clusters and aggregates are known to undergo

lower limit of B(v3). Therefore, we have used both values below
(in section 4), as the upper and lower limits B{vs), in
calculations of the reaction mass balance.

Isolation and photodecomposition of; @olecules in rare
gas matrixes were studied earlier by Wight et?@:271t was
shown that, at mole fractions of ozone molecules in argon higher
than x ~ 104, aggregation and clustering of ozone are
significant. For example, at = 1073, only 40% of the ozone
molecules are present as mononf@ralthough the absorption
cross section for @molecules in the gas phase at 355 nm is
very low (Huggins band¥ relative to that for & molecules,
~10722 cn, the ozone aggregates and clusters may have much
higher absorption at this waveleng#?® To distinguish a
photochemical processes induced by photodissociatiop afiér
O3 molecules, we have performed photolysis in dilute Ar/O
samples.

photodecomposition by a two-step chain pathtay
[0;+ 0y "> [0,+ 0+ 0y —[0,+0,+0,] (1)

producing oxygen molecules, which are IR-inactive. The
observed 10% consumption of ozone in the samples A=O
5000:1 is therefore due to the presence of ozone aggregates that
are destroyed in reaction 1. The remaining 90% gfr@lecules,
which are isolated in argon, are not decomposed at 355 nm to
any significant extent.

The infrared spectrum of a freshly prepared sample Ar:F
O3 = 5000:3:1 in the region of the; fundamental of ozone is
shown in Figure 2. This band exhibits two narrow peaks at 1041
and 1049 cm?, which correspond to two different sites occupied
by ozone molecules in the argon lattice. Photolysis of samples
at 15 K yields an intense doublet band at 825 and 821'cm
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Figure 3. Kinetic plot of the integrated IR band intensities of the X1
band at 1522 crt (curve 2), the X2 band at 968 crn(curve 3), and
F,O at 825 cm? (curve 4) during 355 nm photolysis of the sample
Ar:F»:03 = 5000:3:1 at 15 K. Curve 1 shows consumption of the
ozone band. The initial integrated absorption of thdand was 0.81
cm™L. The solid curves are single-exponential fits to the data (2) and
(3) with characteristic time = 560 min and to the data (4) with=

430 min.
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Figure 4. Growth of the product bands and consumption of the ozone
band vs intensity of the X2 product band during annealing of the
photolyzed sample ArF0O; = 5000:3:1.

molecules after annealing cycles in the samples AQF=

5000:3:1 may run as high as 50% relative to the amountzof O

molecules before annealing. The growth of the major product

bands and decrease of theléand upon annealing of the sample
are shown in Figure 4. Here, the intensities of product bands
assigned to thes andv; fundamentals of theJ® molecule3®-32 X1, X2, and FCO each exhibits a linear relationship to the
A relatively weak band at 1490 crh corresponds to the RO diminution of the ozone band. The linear relationship of these
radical. This radical appears in the reaction of F atoms with O c¢hanges in intensity shows that these species are primary
molecules, as shown in our previous std@yhotolysis also  reaction products of diffusing F atoms with isolated molecules
produces two intense infrared bands at 1522 and 968tcm (O or CO) in the argon lattice. In contrast, the growth OF
which are labeled in Figure 2 as X1 and X2, respectively. These Which requires two F atoms, exhibits a second-order nonlinear
two bands never appear upon photolysis of the sampleg,Ar/F "elationship to the other bands. This kinetic observation, that

and very weak band at 925 ¢ These bands were definitively

Ar/Os, and Ar/R/O,. Figure 3 shows the kinetics of consumption X1 @nd X2 belong to a species that is a primary B reaction

of O3 molecules and the growth of the band of RO, X1 and
X2 upon photolysis. After an extended photolysis period the

product, is an important clue to its identification.
It is well-known that reaction of an F atom withs@roduces

integrated intensity of the ozone band decreases by 22%; i.e.the FO free radical and Onolecule in the gas phase. The IR

consumption of ozone is 2 times greater than in the sample Ar:

O3 =5000:1 containing the same initial amount afif@olecules

absorption band of FO free radical lies at 1033 ¢nm the gas
phase. For FO radicals isolated in an argon matrix, this IR

(see Figure 1). The solid curves in Figure 3 are single- absorption band lies at 1029 ¢ The X2 product band lies

exponential fits to the experimental data. The products bandsfairly close to that of FO but exhibits a red shift of 61 thn
X1 and X2 grow at the same rate, whereas the production of relative to the FO radical isolated in solid argn® Likewise,
F,O molecules occurs with a significantly faster photochemical the X1 product band lies fairly close to that of But exhibits

reaction rate.
b. Annealing of the Samples Ar/R/O3; Photolyzed at 15
K. To initiate reaction of thermal F atoms, we performed

a 34 cnv! red shift relative to the gas-phase fdndamental at
1556 cnrt.23 Moreover, the X1 band has a considerable infrared
absorption cross section, whereas the gas-phas#é@tion is

annealing of the photolyzed samples at 25 K. Annealing was 'R-inactive.

carried out by step-by-step procedure. After completion of
photolysis at 15 K, the sample was annealed3nin at 25 K.

This comparison leads to the conclusion that the X1 and X2
bands can be assigned to a strongly interacting stabilized

Then the temperature was lowered back to 15 K, and an IR complex FO-O, in which each half of the complex is

spectrum was recorded. This cycle was repeatedlb2times

significantly perturbed relative to the corresponding free

until the reaction was complete. Changes in the IR spectra upondiatomic molecule. As the isotopic effect is a very helpful tool
annealing of the sample are illustrated in Figure 2. Growth of © identify reliably the vibrational bands, we have performed

the product bands, labeled as X1 and X2, and decrease of ozonéimilar experiments with®0-enriched ozone samples.

band account for the major changes in the initial stages of

c. Annealing of the Photolyzed Samples Containing

. . . 1 1 i
annealing. Simultaneously, growth of two smaller series of bands !Sotopes *®0 and ¥0. Because we used oxygen mixtures

1490, 1153, 584 cnt and 1857, 1023, 628 cmy, corresponding

to the stabilized radicals F@nd FCO, respectively, takes place.
These radicals are formed by addition reactions of diffusing F
atoms with impurity molecules £and CO,

F+0,—FO, )

F+ CO— FCO ©)

as was shown in our previous paper.

containing isotope¥0 and'®0 for preparing 0zone molecules,
all the isotopic combinations of Owere observed in thes
region of the samples Ar/£and Ar/R/O3 as shown in Figure

5, which are in good agreement with literature d&t@hanges

in the IR spectra upon annealing of the photolyzed sample Ar/
F,/O3 are shown in Figure 6. It demonstrates consumption of
all of the isotopic components of ozone upon annealing. In the
region of the G-O stretch vibration, the spectrum contains two
new components at 1480 and 1436 dnalong with the X1
band at 1522 crt. The relative intensities of these three bands

In the final stages of annealing, growth of bands assigned to correspond to the relative amount of the isotopic combination

the RO molecules is dominant. The total consumption af O

180180, 160180, and%0%0 in the sample, respectively. The
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Figure 5. Absorption of thevs mode of'80-substituted ozone in the
sample Ar:Q = 5000:1 at 15 K.
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Figure 6. Difference infrared spectra of tH&D-enriched samplefO:
180 ~ 3:2) Ar:F:03 = 5000:3:1 at 15 K. The experimental conditions
correspond to trace c in Figure 2.

TABLE 1: Absorption Bands Produced by Annealing of the
Photolyzed Samples Ar:F:03(~40% 180) = 5000:3:1

Vops(Cm™1) vibrational assignment
1522.2 X1, {f0—1%0)
1480.0 X1, {F0—180)
1436.3 X1, F0—180)
1493.7, 1488.8 OO
1452.7, 1448.0 FO' 0 (and REO0)
1410.3, 1405.8 FO %0

968.4 X2, (F-1%0)

938.9 X2, (F-1%0)

825.2,821.1 R0

798.2,794.2 R8O

spectrum also contains three doublet bands corresponding to

the O-0 stretch of the F@radicaf* (see Table 1). In the region
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Figure 7. Infrared spectra of the sample As:D; = 5000:3:1 at 15

K. Trace a shows the spectrum after 355 nm photolysis at 15 K and
subsequent annealing at 25 K. Traces b and c are difference spectra
showing changes in the bands following 5 and 80 min 532 nm
photolysis at 15 K.

The observed isotopic shift for the two X2 bands, = 29.5
cm™1, is in good agreement for that calculated for a pure FO
vibration, 29.7 cm?, where the vibrational frequency is
inversely proportional to the square root of the reduced mass
of the two atoms.

The fact that the spectrum contains three X1 bands (corre-
sponding to three isotopic combinatiéfO®0, 1600, and
180180) is definitive evidence of an ©O vibration. The
observed isotopic shiftAv; = v(160—-160) — »(160—-180) =
42.2 cnt! andAv;, = v(1%0—-160) — »(180—180) = 85.9 cnT1?!
are in agreement with calculated values for a pure@
vibration (42.9 and 87.0 cm, respectively). Thus, these data
allow to conclude unambiguously that the product bands X1
and X2 correspond to the-@D and FO vibrations, respec-
tively, andthe strongly interacting stabilized complex FO,
is the main reaction of F atoms withz@nolecules in a solid
argon matrix:

F+ O;,— FO-0, (4)

d. Photolysis of the Reaction Products at 532 nm Laser
Light. To test the photostability of the F&D, complex to
visible light, a sample containing the reaction products was
subjected to irradiation by 532 nm laser light. The resulting
spectra are shown in Figure 7. The initial stage of photolysis
causes a decrease of the bands of the Fdical. As was
established earlier by Jacék,photodecomposition of the
radicals FQ with light at A < 400 nm could arise from the
following reaction channel

FO, ™ F+ 0, )

of the F~O stretching vibration, the spectrum contains one new yielding IR-inactive products. Extended photolysis leads also

component at 939 cnt along with the X2 band at 968 crh

to a decrease of both X1 and X2 bands of the complexFO

The relative intensities of these two bands correspond to the O,. Photolysis produces only one new band at 1029 &mbich

relative amount of the isotop&%0 and!®O in the sample. The
spectrum also contains two doublet bands eD Fproducts,
which are listed in the Table 1.

is due to isolated FO radical in argéi32 Growth of intensity
of this band occurs simultaneously with the diminution of the
X1 and X2 bands during photolysis. Such correlation provides
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TABLE 2: Consumption of Ozone Molecules and 0,57
Accumulation of Products after Exhaustive Photolysis of a
Sample Ar:F,:03 = 5000:3:1 at 15 K (Relative to the Initial
O3 Content) 0,47
1. consumption of @ 0.225 & o
2. accumulation of FE0; 0.035 X 034
3. accumulation of O 0.113 a7
photolysis of clusters of © 0.225—-0.035— 0.113=0.077 )
< 0,21
the basis to conclude that the complex+0; absorbs light at
532 nm and decomposes to FO ang O
0,11
h
FO-0,—~FO+ 0O, (6)
0,0 T T T T 1

T T
0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

A direct comparison of the decrease in X2 band intensity (at
A(F,0) / AA(O,)

968 cnrl) and the increase in isolated FO molecule band
intensity (at 1029 cmt) shows that the absorption cross section Figure 8. Intensities of the product bands normalized by the change

for the 0O band in the complex is-3 times larger than that in intensity of the reactant §v3) band. Data points represent changes
for the isolated FO molecule. following annealing cycles at temperatuies 20 K. All spectra were
recorded at 15 K.

4. Discussion b. Reactions of Thermal F Atoms. The main process

The main experimental result of the present study is that the involving diffusing atoms aflf > 20 K is reaction 4, which
reaction F+ Os in solid argon produces the strongly interacting produces the strongly interacting stabilized-FQ, complexes.
stabilized complex FOO,. Even without the detailed kinetic ~ The quadratic dependence of th&Fconcentration with respect
analysis, the experimental results (i.e., isotopic substitution andto the primary product, as shown in Figure 4, shows th& F
photolysis of the reaction products by 532 nm laser light) is formed by addition of the second F atom to the primary+0O
provide definitive evidence for this conclusion. Below we shall O, product:
consider the reaction channels giving the two main products:

the FO-O, complexes and . F+FO-0,—F,0+0, (8)
a. Reactions of Photogenerated “Hot” F Atoms at 15 K.
As follows from our previous studiég;29usually there are two We can make use of the aforementioned quadratic dependence

types of reactants in a solid matrix-deposited mixtures AMF between the concentrations of the primary and the secondary
(where M is the reactant molecule): isolated (spatially separated)Products to determine the infrared absorption cross sections of
F, and M molecules and the van der Waals complexes of product bands, Bassuming that the observed consumption of
reactants M. Though it is not always possible to detect such 0zone and formation of the complexes £O, and RO
complexes of reactants by IR spectroscopy, they are alwaysmolecules is due entirely to reactions 4 and 8. Proceeding as
present in samples prepared under the given experimentalPeforer® we use the mass balance equation

conditions. Photolysis of /=M complexes produces closed-
shell products involving two F atoms and M molecule. For A[O;] =[FO4] +[F,O+ O] 9)

example, FO can be formed by photolysis 0f+03; complexes: ) . . . .
to obtain a linear dependence between the integrated intensities

_ L of product bandsAso, andAg,0, normalized by the correspond-
[F-=0il [F0+ 0, ™ ing decrease in intensity of thes(@3) band AAo,):
The second reaction channel involves reaction of one trans- A AA- o
lationally excited F atom (produced from photodissociation of A _ﬂl—z +8, (10)
isolated ; molecule) with an isolated £Omolecule, forming AAo3 AAo3

the complex FG-O,. Our conclusion, that these two reaction

products are formed from photolysis of different photoprecur- wheref; = Bgo/Br,0 andp2 = Bro,/Bo,. Figure 8 shows a plot
sors, is confirmed by the fact that an accumulation £ Rnd of the intensity of the X2 band of the complex FQ; vs
FO—0O, occurs with different characteristic photochemical intensity of the FO band, both of which have been normalized
reaction rates (see Figure 3). The quantum yield for photodis- to the corresponding change in thg kand intensities. These

sociation of  in solid argon at 355 nm is 0.3%.515 On the points were obtained during an extended annealing period of
basis of the ratio of photochemical reaction rates forming-FO  the sample. The points at small values of the abscissa correspond
O, and RO, the quantum yield for reaction 7 must be-0(%7. to short annealing times, when the product is mainly-&D,

Table 2 shows the mass balance of consumption f O and those at large values correspond to long annealing times.
molecules after exhaustive photolysis of the sample AQF There is a linear dependence between the normalized intensities
=5000:3:1 at 15 K. This balance was determined from decreaseof product bands over a wide range of relative concentrations,
of the G band and from growth of the products bands which as follows from eq 10. Such a linear dependence, corresponding
are shown in Figure 2. The relevant absorption coefficients are to the mass-balance eq 9, confirms our conclusion that the main
given in the next section. Table 2 shows that the consumption channel leading to ©consumption in the dark &t > 20 K is
of ozone is somewhat greater than the concentrations of productgeaction 4. The relative absorption cross sections were deter-
F,0 and FO-0,. The difference, 0.077, attributed to photolysis mined from Figure 8 and eq 10 to W&o,(X2)/Bg,o = 0.65
of clusters and aggregatess @ reaction 1. This value is  and Bgo,(X2)/Bo, = 0.50. Using values forBo,(vs), the
consistent with the consumption o§©~0.10) after photolysis integrated cross sections aBeo,(X2) = 38 + 4 km/mol for
of mixtures Ar/Q (see Figure 1). the F—O band in the complex FOO, andBg,0 = 59 + 6 km/
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mol for thevs band of the FO molecule. The last value is in  observed properties are now being carried out in both labora-
good agreement with that calculated previously forithband tories, in the USA and in Russia.

of the RO molecule, 53+ 6 km/mol3> From the relative _ )

intensities of the X1 and X2 bands of the complex-FQ, we ~ Acknowledgment. This research is supported by the Na-
have determined the integrated cross sedign(X1) = 55 + tional Science Foundation under Grant CHE-9526277.

5 km/mol for the G-O band of the complex.

In section 3d, we estimated that the absorption cross section
for the F-O band in the complex is-3 times stronger than (1) Rollefson, G. K.; Byrns, A. CJ. Am. Chem. S0d934 56, 364.
that for isolated FO radical. From the determined véig(X2) gg \slvcg;ggér?t'ry(-;s't\évﬂeye\\//\lll.lf' JJéyth;: %h_engj Shﬁfl%%fnggaﬁiﬁg’ R
~ 38 km/mol, it follows that the absorption cross section for Heickien, J.J. Photochem1979 10, 163.
isolated FO radical should 8o ~ 13 km/mol. We have not (4) Prasad, S. S.; Adams, W. M. Photochem198Q 13, 234.
found any experimental data in the literature about the absorption ggg g‘gﬁ{gﬁ' \S" E/'_"\g"é;’(reégiq %%ﬁtzlgﬁ b J- Hamoson R F. Jr.-
cross section for FO. Recent calculati$nisave predicted the  kerr, J. A.; Troe, J.; Watson, R. T. Phys. Chem. Ref. %amégz' 11
valueBro = 27 km/mol, which is twice as large as our estimate. 327. _ _

Such a discrepancy could be due to the presence of otherlggg)zz’\“ggg":hv J. M.; Kreutter, K. D.; Wine, P. Hnt. J. Chem. Kinet
reaction channels for photodecomposition of the complex FO (8) Zhang, J.; Lee, Y. T1. Phys. Chem. A997 101, 6485.

0., which do not give isolated FO. Conversely, it could simply (9) Grothe, H.; Willner, H.Angew. Chem., Int. Ed. Engl994 33,
be an overestimated value obtained in the calculafibns. 1482.
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