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Absorption Spectrum and Kinetics of the Acetylperoxy Radical
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The ultraviolet absorption spectrum of acetylperoxy radical was remeasured in the28®%m range.
Acetylperoxy radicals were generated by laser flash photolysisAEBICHO/O, mixtures. The absorption
cross sections were calibrated against the ethylperoxy radical, generated in the flash photoly$&GId§/Cl
O, mixtures. The acetylperoxy spectrum is bimodal, with a strong maximum at 206 an6.67 x 10718

cn? molecule?, and a weaker maximum near 240 nom= 3.21 x 1078 cn? molecule®. Newly obtained
cross sections were used along with absorptiime profiles, obtained over a range of radical concentrations,
to determine a rate constant for the acetylperoxy self reaction at 298 KsGCOHD, — 2CH;C(O)O + Oy,

of k; = (1.364 0.19) x 10 ** cm® molecule! s1, and to determine the rate coefficients for the acetyl- and
methylperoxy cross reactions at 298 K, £HO)O, + CH3;0O, — CH3C(0O)O + CH30 + O, and CHC(O)O,

+ CH30; — CH3;C(O)OH + HCHO + O, of kig = (8.8 £ 1.5) x 1072 cm® molecule! s™* and kg, =
(1.0+0.5) x 1072 cm?® molecule* s72, respectively. New cross sections are reported fog@Hind HQ

and the absorption spectrum of gEDCI is presented.

Introduction account for a subsequent redetermination of the; ldfdss
. . ) . section at 210 nm, as recommended by two recent organic

Following the discovery of the role of peroxy radicals in peroxy radical review& 11 However, since Moortgagt al?
balancing the photostationary state of M@ in polluted used computer simulations, which utilized the erroneously high
environments, extensive studies of oxidative degradation pro- o, ¢ross sections, to fit absorbance traces and to concurrently
cesses of hydrocarbons in the atmosphere have been UnderOptimize both the CEC(O)O, cross section and the GE(O)-
taken: Acetylperoxy radicals, in particular, are known to be o, seif reaction rate constant, such a simple rescaling is not
formed in the photooxidation of higher carbonyl compounds adequate.
(i.e., acetaldehyde, acetone, methyl vinyl ketone, methylglyoxal,  peterminations of the kinetic parameters for the acetylperoxy
etc.) and, hence, are important in many atmospheric photooxi-gystem have been based on concentration profiles calculated
dation processes. GB(O)O; is also a precursor to peroxy-  from measured absorbances using the available cross sections.
acetyl nitrate (PAN), which acts as a temporary reservoir and pence, discrepancies in the @E{0)0, cross sections have, in
transporter for NQwithin cooler regions of the troposphet®. 15t aiso created large differences in the calculated reaction
Furthermore, thermal decomposition of PAN is believed to be |ate constants. CGI€(0)C, is not the only absorbing species
a S|gn|f|ca_nt source of n|ghtt|m_e peroxy radl_cals, vv_hlch take present during such measurements;sOfland HQ radicals
part in the important R+ NOs nlg_htt|me chemls_try}. Flnall_y, grow in as CHC(O)O, decays. CHC(O)O, radicals self react
peroxy radical self and cross reactions become important in NO quickly according to reaction 1. The resulting §3O)O

free or clean environments_. For example, the cross reaCtiO”radicals then undergo rapid thermal decompostétto yield
between acetylperoxy radicals and H@& thought to be methyl radicals, which add £10 produce CHO»:
responsible for the significant organic acid buildup in the

tropospheré&® Yet, despite its atmospheric importance, the 2CH,C(0)0, — 2CH,C(0)0+ O, (1)

spectrum and kinetics of the acetylperoxy radical are not well

established. CH,C(0)O+ M — CH; + CO, + M 2)
The UV absorption spectrum of the acetylperoxy radical was

first determined in a modulated photolysis study by Addiebn CH,+ 0,+ M — CH,0, + M (3)

al.” Cl,/CH;CHO/GQ,/NO, mixtures were photolyzed to generate

the radicals and the formatio_n of PAN was observed. The Besides self reacting,
CH3C(0)O; spectrum was obtained by correcting the composite
spectrum for contributions due to PAN and by subtracting the

components due to G@2. In two newer studies, the acetyl- CH,C(0)0, + CH;0, — CH,C(0)O+ CH,0+ O, (4a)
peroxy radicals were produced by flash photolysis o$/ Cl

CH3CHO/Q; mixtures. Basco and Parnfadid an absolute CH,C(0)Q, + CH,0, — CH,C(O)OH+ HCHO + O,
calibration by measuring the amount of chlorine dissociated in (4b)
the flash. Moortgatet al® measured the absorption cross

sections relative to the absorption cross section of 210 The methoxy radicals, C, generated in reaction 4a further
nm. Although the general shapes of the three spectra are theeact with the excess Qria

same, the magnitudes of the two maxima are not in agreement.

The best available acetylperoxy spectrum is the Moor&jat CH;0 + O,— HO, + HCHO (5)
al.? data rescaled (downward 21 and 14%, respectively) to

the two peroxy radicals also react with
each other via

to form HG, radicals. And finally, HQ radicals also undergo
® Abstract published ifdvance ACS Abstract&ebruary 15, 1996. self reactions and reactions with @E{O)0, and CHO.:
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CH,C(0)Q, + HO, — CH,(O)OOH+ O,  (6a) The light intensity from a deuterium gpHamamatsu) probe
lamp passing through the photolysis cell was monitored, before
CH,C(0)Q, + HO, — CH4(O)OH + O, (6b) (lo) and at known times after the flasHy)( at specific
wavelengths. Attenuation of this light beam upon production
CH.O. + HO. — CH.OOH + O @) of absorbing radicals was used to calculate the absorbance at
82 2 s 2 that wavelengthA) as a function of time with the equation

Addisonet al” analyzed their modulated absorption curves Abs, , = —In[1/1]] (A)
as a function of time to obtain the rate constakts= (2.5 + At !
1.0) x 10712 cm® molecule* s™t andks = 3.0 x 10712 cm?

molecule® s71 (ks = kua+ kap). Basco and Parmfacalculated The absorbances were converted into cross sectinis,
a largerk; value of (8.0+ 1.5) x 10712 cm?® molecule® s* using the BeerLambert relationship

from second-order fits of decay traces obtained near 200 nm.

Rate constants df, = (1.7 + 0.4) x 10t andk,; = (1.4 + a,(i) = Abs, , /(I[i],) (B)

0.3) x 10711 cm® molecule! s~ and a branching ratio af =
kifks = 0.48 at 298 K were deduced from the computer Wherelis the pathlength and][is the concentration of a single
simulations of Moortgaet al® A strong temperature depen- absorbing species, at time,t. Once measured, the cross
dence in the CEC(O)O, + CH;O, branching ratio was noted sections of acetylperoxy, along with the Be&ambert equation
by Moortgatet al® and led to a further stud{ of the products for a multiabsorber system,

and branching ratio between 223 and 333 K. The temperature o

dependence of the cross reactions was determined fb=be Abs, /I = Z%(')[']t ©
KadKap = 2.2 x 10° exp(—3870M), yieldingo. = SI(1 + B) = n
0.83+ 0.17 at 298 K in contradiction to their earlier measure-
ment. Since our work began, another flash photolysis experi-
ment®was initiated to studk,. The CHO, radical precursor,
CH,, was added to the photolysis mixtures o$/CH;CHO/O,

and the radical concentrations were monitored by UV absorp-
tion. Preliminary reports givéy, = (7.6 £ 3.8) x 10712 cm?
molecule’? s71 at 298 K usinga. = 0.48.

In an attempt to resolve the existing discrepancies in the
absorption spectrum of acetylperoxy radical and in the kinetic
parameters, especially the gE{O)0;, + CHzO, branching ratio,

a new laser flash photolysis experiment was constructed and
employed. A new ultraviolet absorption spectrum of acetyl-
peroxy radical is reported in the 195280 nm range. The rate
coefficients for the acetylperoxy self reaction and cross reaction
with methylperoxy were determined at 298 K from absorption
time profiles using the newly obtained cross sections.

were used to convert absorptietime profiles to absorber
concentratiortime profiles 6 is the number of absorbers). A
simulation program was thereafter employed to fit the measured
absorbances and to simulate concentratiime profiles, thus
deriving information on the kinetics of the radicals involved.
The apparatus used in these experiments is shown in Figure
1. A rectangular quartz cell of 40 cm length was used, and
photolysis was performed from the side by expansion of the
output from the pulsed excimer laser with a set of cylindrical
mirrors. The light from the Blamp was passed lengthwise
through the cell and was folded by internal White optics,
resulting in eight passes with a total path length of 326 cm,
before it entered a 0.5 m monochromator (Acton Research
Corporation, grating with 300 lines mrhblazed at 300 nm),
which was equipped with both a photomultiplier tube (PMT,
Hamamatsu) and a gated photodiode array detector (EG&G
Princeton Applied Research). The entrance slit of the mono-
chromator and the slit between the monochromator and the PMT
For all experiments described here, £0)0, radicals were were fixed at 0.5 mm, resulting in a PMT resolution of about
generated by laser flash photolysis of,Qlsing the 351 nm 3.3 nm. The photodiode array resolution, calculated as the full
XeF line of a Lambda Physik LPX-300 excimer laser, in the width at half-maximum FWHM of the 282.4 nm line of the Zn

Experimental Section

presence of CECHO and Q via the reactions lamp, was 1.0 nm. All experiments were conducted at or near
298 K.
Cl, + hw—2Cl (8) The gated photodiode array detector was used to measure
relative cross sections over the entire spectral region between
Cl + CH,CHO— CH,C(0)+ HCI (9) 195 and 280 nm within a small time window. The gate timing
of the photodiode array measurements, or the time during which
CH,C(0)+ O, + M — CH,C(0)O, + M (10) light impinged on the diode array, was established by preset

pulses sent by the delay generator with typical duration times
Methylperoxy radicals, CkD,, evolved as secondary products 0f ~10 us. Measurements consisted of the coaddition of
of the rapid self reaction of acetylperoxy radicals according to multiple scans{5000) taken both immediately beforg)(and
reactions +3. In some experiments, GHvas added to the ~ over the time period between 1 and A4 after the laser pulses
photolysis mixtures and CGJ€HO was reduced in order to (). The wavelength scale was calibrated with an accuracy of
generate initial ChO, radicals and thereby enhance the reaction ~0.2 nm with the output from a Zn lamp.
flux through the cross reaction channels, reactions 4a and 4b. Single wavelength absorption measurements, used to deter-

This initial CHzO; is formed from the reactions mine both absorption cross sections and rate constants, were
carried out as a function of time using the PMT. The output of
Cl+ CH,— CH; + HCI (12) the PMT, a small dc signal, was amplified, digitized, and
transferred to a personal computer for analysis. As with the
CH;+ O, +M—CH;O,+ M 3) photodiode array measuremerigsyas obtained by averaging

the PMT signal immediately before the laser pulse. [Fhealues
The respective precursor concentrations were adjusted accordingvere typically recorded between 0 and 4 ms after the laser flash
to their rate constants with Cl to ensure that complete conversionwith a 5us resolution and between 4 ms and 2 s after the laser
to CH;C(O)O; and CHO, occurred. (See Results.) flash with a 5Qus resolution. The final absorptiettime profiles
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Figure 1. Schematic diagram of the instrument used in the;@®)0;, absorption cross sections and kinetic experiments.

usually consisted of averaged signals of three or four sets of were produced per laser pulse. §€HHO concentrations were
500 laser pulses. When relative wavelength measurements weréept high, about (£3) x 107 molecule cm3. O, addition to
made, the wavelength was alternated after each set of 500CH;C(O) was ensured by maintaining high €oncentrations

flashes.

The Cb, O, N2 bath gas and in certain experiments £H

of about (8-9) x 10' molecule cm?, and the maximum
CH3C(O)G; radical concentration was achieved withifd us.

C:He, or gaseous C¥CHO were introduced through calibrated  Preventing significant buildups of GB(O) is important since
mass flowmeters. For higher acetaldehyde concentrations, ant is known to have large cross sections with a maximum of

additional regulated flow of Nwas bubbled through liquid

about 3.8x 10717 cm? molecule! at 216 nné High O,

CH3CHO which was contained in a temperature-controlled concentrations also minimized the @E{O) + Cl, reaction
vessel. The CECHO temperature and Nlow were varied to
attain a suitable CKCHO concentration. With total pressures of this product, displaying a maximum near 240 nm, was
of ~400 Torr and flow rates between 4000 and 5000 sccm, the recorded by Basco and Parn¥dnpwever, cross sections were

residence time in the cell was about&s. The repetition rate

forming acetyl chloride (CBC(O)CI). An absorbance spectrum

not reported. Since CGIC(O)Cl is a stable molecule which

of the laser was greater than or equal to the residence time,would continue to absorb even after the radical concentrations
thus ensuring that the photolysis products formed in one laserhad been greatly reduced, its existence could lead to errors in
flash were flushed out and that a fresh gas mixture was flowed the kinetic analysis. The significance of @E{O)Cl absorption
into the cell before the next laser flash. The stated purities of jn this system depends on the magnitude of the@B)Cl cross

the compounds used were »C99.95% in a 1.0% mix in

99.999% N; Oy, 99.99%; N, 99.999%; CHCHO, 99%; CH,
99.995%; and gHg, 99.95%.

Results

sections relative to those of the peroxy radicals. For this reason,
UV spectra of 0.9-1.6 Torr samples of pure G&(O)Cl were
measured in a static system using the photodiode array detector.
Results given in Figure 2 show that @E{O)Cl absorbs only
weakly in the wavelength range of interest, with a maximum

In this work, several parameters were obtained: the Uy Of 1.30x 10719 cn? molecule'* at 241 nm. CHC(O)CI cross

absorption cross sections of @E{O)0O,, the rate constant for
the self reaction of CkC(0O)O,, and the reaction rate constant
of CHzC(O)0, + CH30; along with its branching ratio. During

the course of this study, the spectra of £O)Cl, CH0,, and
HO, were also measured.

Absorption Cross Sections. Absorption cross sections of

sections, given as squares in Figure 2, were also calculated from
the absorbance spectrum of Basco and Pdrmaad were
normalized to our value at 240 nm. Under our experimental
conditions, no evidence of either GE(O) at short time scales

or CHsC(O)CI at long time scales was observed.

To avoid doing complex spectral subtractions of secondary

CH3C(0)O, were measured using both the PMT and the gated absorbing species, GB2 and HQ, it was necessary to measure
photodiode array systems. For each of these measurementghe CHC(O)O, spectrum immediately upon formation. 3,0
the initial radical concentration and therefore the initial decay produced in reaction 6b, also absorbs in the wavelength region

rate were minimized by photolyzing only small amounts of CI

Cl, concentrations of (23) x 10 molecule cm?® were
employed and typically [Cl]= (2—3) x 10 molecule cn?

of interest, but its concentration and hence its contribution to
the total absorbance was negligible throughout the time period
analyzed. The ability to record the entire spectrum in a very
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14 is derived for calculating the absorption cross section of
1 \ /E CH3C(0)O, atA = 240 nm, where Abgonm {CHsC(0O)0;,) and
717 \ D.K Abs40nm.{C2HsO,) are the extrapolated absorbances at 0
3 ,j A in the CHC(0)O, and GHsO, systems, respectively. The
Ni ] \ \ C;Hs0, cross section recommended by Lightfoet all®
s 7 \ " il (0240n{C2H505) = (4.36+ 0.22) x 10718 cn? molecule?) is
= 06 ; preferred over the 4.8% lower value of Wallingten all!
§ ] \ because its derivation included a more recent measurement
[ RN X performed in this laboratordf. Since the publication of the
M reviews, Maricq and Wallingtdii completed another study on
] N ‘ C,Hs0, cross sections in which they foumndm,]n(CszOz) =
L e e S S S S ——— 4.6 x 1078 cm? molecule’!, a value 5% higher than the
200 210 220 230 240 250 260 270 280 290 300 Lightfoot review. A value 0fr240nn{CH3C(0)Oy) = (3.2140.32)
Wavelength [nm] x 10718 cn? molecule! was determined.
Figure 2. UV absorption cross sections of @E{O)Cl measured near The single wavelength PMT absorption values and the

298 K. This work is shown as the solid line; squares represent cross : : .
sections calculated from the absorbance spectrum of ref 8 and photodiode array spectrum were normalized to the absorption

normalized to our value at 240 nm. cross section value determined at 240 nm and are displayed in
Figure 3. As is observed in Figure 3, the raRo= o0210nn{

short time interval (+11 us) was achieved by the combination ~“240nmmeasured with the photodiode array detector is smaller
of using a relatively large setting for the entrance slit of the than that from the PMT. Further investigations suggested that
monochromator and the gated photodiode array detector. Onthis ratioR determined with the photodiode array detector was
average, only about 0.5% of the @E{0)0; decayed during ~ dependent on the initial radical concentration. Photodiode array
this short measurement time interval, and therefore significant Méasurements were conducted in which the |£1|t|al radical
concentrations of secondary absorbers were not produced duringfo”20‘5‘”'“"""'OnS were stepwise reduced fromx 30'° to 7 x
the measurement. The shape of the spectral feature wasl0'> molecule cm?, by decreasing the gtoncentration and/
calculated with eq A. or limiting the laser power. The ratiB calculated from the
The UV absorption features were also mapped out in 10 nm resulting spectra increased with decreasing radical concentration,

intervals through repeated determinations of AAbS40nm o approaching the r_atio measured_ with the PMT_. Extrapolating
with the PMT system. The absorbance values at tirse 0 a plot of these ratios versus radical concentration back to zero

were obtained by extrapolating second order fits of the measuredinitial radical concentration resul_ted in a ratio of 2.02, exactly
absorptior-time profiles, extending out to times sfL ms, back equal to the PMT measured ratio. Test measurements of the

to zero time. Because of secondary chemistry, fits of these C2HsOz spectrum, which has smaller cross sections in the low

absorption-time profiles (as such) cannot be used to derive Wavelength region, did not reveal a similar problem. These

information about the decay rate of gE{0)O,. However, they experiments suggested that large changes in the Ilght intensity,

can be used to determine the initial §3{O)0, absorbance. occurring at short wavelengths, where the intensity from the

At t = 0, no absorbing products have yet been formed and the P2 lamp is drastically reduced, caused a nonlinearity problem

extrapolated absorbances are only due ta@(©)0. in the photodiode array detector, resulting in erroneously low
Calculating the absolute UV absorption cross sections o

¢ absorbances. Unfortunately, avoiding the nonlinearity hindrance
CHs3C(O)O, from either the photodiode array or the PMT

by reducing the radical concentration results in a much noisier
absorbance values requires knowledge of the concentration ofSPECTUM. To maintain the better signal-to-noise level, the
CH3C(O)O, present at the time of the measurement. The

photodiode array spectrum shown in Figure 3 was corrected by
CH4C(0)0; concentration depends on the Cl atom concentration dividing it into smaller wavelength ranges and then recalculating
formed in the photolysis flash, which in turn is determined by

the cross sections, scaling them to the PMT measurements in
the Cb concentration and the laser intensity. Due to the (1€ Same wavelengthrange. The final spectrum is given as the
difficulty in accurately measuring the absolute laser intensity, solid line in Figure 4 and the cross sections are reported in Table
the CI atom concentrations (and therefore thes;C{D)0;

concentrations) were instead calibrated against the ethylperoxy Error Analysis for the CH 3sC(O)O, Cross Sections. In
radical, which was generated in separate flash photolysis Calculating the statistical error in the GE{O)G; cross sections,
experiments of GIC,Hg/O, mixtures. CHC(0)O, and GHsO» the errors associated with the parameters in eq D were first
absorption measurements were made back-to-back at 240 nnfonsidered. An error limit of 5% was used 0100 C2HsO2),

with the PMT, and initial absorbances were calculated by the based on the errors quoted in ref 16. The signal-to-noise ratios
extrapolation technique described above. Care was taken toobtained from the averaged absorption profiles are sufficiently
maintain the same gtoncentrations and relative laser power high such that errors in the extrapolations of these curves are
in the two measurements, so that the Cl atom concentrationsé€xpected to be 23% at 240 nm, increasing to 5% at 200 and
and, hence, the initial peroxy radical concentrations were equal,280 nm. Including the small errors: (%) associated with the
[CH3C(O)Oy]o = [C2HsO5]0. Small corrections (usually 3%) fluctuations in the laser power and,@bncentration, statistical
were made when changes in.Gloncentration and/or laser errors of 6% and 8% are calculated for the cross sections at
power did occur. By solving eq B for [EsO5o and 240 nm and at 200 and 280 nm, respectively. This error does

[CH3C(0)O)o, setting these equations equal, and rearranging, not include systematic errors which may have evolved as a result

the equation of problems in the apparatus, the complete Cl atom to peroxy
radical conversion, or secondary chemistry. Taking these into
O240n{CHC(0)0,) = acgount, the total errors on the @E{O)O;, cross sections are
Ab {CH,C(0)0,) g C,H:0)) estimated to be 10% at 240 nm and 15% at 200 and 280 nm.
S240nm 41 2o 72 572 (D) Determination of the Rate Constants for the CHC(0)O,

ADS400m §C2H502) Self Reaction and for the CH,C(O)O, Cross Reaction with
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Figure 4. Comparison of the absolute GE(O)O; absorption cross sections measured here (solid line) and those of ref 7 (squares), ref 8 (circles),
and ref 9 (triangles). The ref 9 spectrum, reduced 17.5%, is given as the black diamonds. The absorption cross sections reported here were corrected
for a nonlinearity in the photodiode array detector, as described in the text.

CH30,. To determine the CKC(O)O, self reaction rate  TABLE 1: Absorption Cross Sections of CHC(O)O; in

constant, it was first necessary to deduce thes@B)0, Units of 10"*% cm* molecule™
concentrations over a particular reaction time period. Although  wavelength, nm o wavelength, nm o
the initial_ radical concentrations Were_easily obtained by 195 3.75 240 321
extrapolating measured absorbance profiles batk=td and 200 5.34 245 3.20
by substituting these values into eq B, the derivation of 205 6.46 250 3.04
CHsC(O)Q, concentrations at times 0 was slightly more 207 6.67 255 2.89
complex, as a result of the presence of other absorbing species, 210 6.47 260 2.53
ly CHO, and HQ 215 5.53 265 2.25
hamely LUz and He. 220 4.36 270 1.75
The concentrations ofi absorbers can be calculated as a 225 3.49 275 1.32
function of time from absorbance measurements made at 230 3.10 280 1.13
different wavelengths, if the equations generated from the 235 3.13

appropriate substitutions into eq C are linearly independent. Thethe wavelengths 210, 225, and 240 nm are unique, thus
values of the CHC(0)0O,, CHsO,, and HQ cross sections at  satisfying this criterion. An equation written generally as
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Abs/l = 6(CH;C(0)0)[CH,C(O)C]; +
0(CH;0,)[CH;0,]; + a(HO,)[HO,], (E)

was generated at each of the three wavelengths, and the

concentrations of each absorber were calculated by simulta-
neously solving the three equations.

The absorption profiles, used in eq E, were obtained with
the PMT in photolysis experiments performed on gaseous
mixtures which can be divided into three categories according
to the hydrocarbon concentration(s) used. In the first set of
experiments, designated as “low gEHO” data sets, CECHO
was the only hydrocarbon initially present and its concentration
was (3-30) x 10" molecule cm®. CH;CHO was again the
only hydrocarbon initially present in the second set of measure-
ments, called “high CECHQO”, but in these measurements the
concentrations were about-3 orders of magnitude larger or
(2.1-3.5) x 10" molecule cm®. CH3C(0)C; and CHO, were
simultaneously produced in the third set of measurements by
adding CH to the usual GYCH3;CHO/O, photolysis mixtures.
Since H abstraction from CHyvia reaction 11, is~660 times
slower than from CHCHO at 298 K, CHCHO concentrations
were kept low, (3-200) x 10 molecule cm3, to further
enhance the C¥D, production. CH concentrations were
relatively high, (2-7) x 108 molecule cm®. The Chband Q
concentrations were typically %) x 10'¢ and (0.6-1.0) x
10'° molecule cm®, respectively, throughout all measurements,
yielding radical concentrations of {5) x 10 molecule cm?,

The newly measured absorption cross sections for
CH3C(O)O, were utilized in eq E, along with CiD, and HQ
cross sections also measured with our flash photolysis/PMT
system. The CkD, and HQ measurements were made relative
to GHs0,, and the cross sections were calculated in the same
manner as previously described for the {{¥O)O, cross
sections. Because the reactions

Cl + CH,0, — CH,0 + CIO (12a)

Cl + CH;0, — CH,0, + HCI (12b)
were recently shown to be very rapid at room temperattire,
kiz = (1.54 0.2) x 10710 cm® molecule’? s72, and therefore
potentially problematic to C§D, cross section determinations,
special care was taken to ensure that the Gdhcentration was
sufficiently high. Measurements conducted with various initial
CH,4 concentrations (ranging from:8 10" to 2 x 10'® molecule
cm~3) yielded virtually identical cross sections, indicating that
the Cl+ CH30; reaction was negligible under our experimental
conditions. The remeasured cross sections of@tand HQ
are listed in Table 2. Examples of typical measured absorption
time profiles and the corresponding concentratiome profiles,
derived from the absorptiertime profiles, the cross sections
in Table 2, and eq E are shown in Figure 5.

A concentration decay profile of G8(0)0; as a function
of time reflects not only the self reaction loss of §30)0;,
but also losses due to cross reactions. It is therefore not
adequate to simply perform a second order fit on the
CH3C(O)O, decay curve to determine the self reaction rate
constant. Instead, the FACSIMILE program of Harwliyhich
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Figure 5. Examples of typical (a) measured absorptitime profiles
and (b) concentrationtime profiles calculated from the absorptien
time profiles in (a). “Low acetaldehyde” conditions were usedi]i{O
= 5.7 x 10 molecule cm® and [Cb]; = 5.0 x 10'® molecule cm?.
The solid lines are simulated by FACSIMILE from parameters obtained
in the absorption data fitting.

TABLE 2: Absorption Cross Sections of CHC(O)O,,
CH30,, and HO, Measured Here and Used in the
FACSIMILE Fits and Simulations in Units of 10 =18 cm?
molecule®

wavelength, nm d(CH3;C(0)O) o(CH30y) o(HOy)
210 6.47 1.97 4.19
225 3.49 3.50 2.94
240 3.21 4.12 1.24

chemical mechanism and associated rate constants given in
Table 3, the cross sections given in Table 2, and the wavelength
specific absorbance equations (i.e., eq E). Selected parameters,
usually one or more rate constants, were allowed to vary while
the FACSIMILE program simultaneously fit the three absor-
bance profiles from O to 4 ms. As seen in Figure 5b, the
CHsC(O)0, concentration is nearly zero at 4 ms, indicating that
most of the CHC(O)O, chemistry is over within that time
period.

The rate constantk;, ki, and ke, were allowed to vary
simultaneously during initial fits, while all other parameters were
held constant. Excellent fits were achieved with the “low
CH3CHO” data sets, andt; = (1.36 = 0.02) x 10711 cm?
molecule’l s71, kga = (8.44 0.2) x 102 cm® molecule’l s,
and kgp = (8.2 & 0.2) x 10713 cm® molecule? st were
determined by averaging the fit results. The errors given here

uses numerical techniques to solve differential chemical reactionrepresent the standard deviation of the various measurements.
equations, was employed. Each FACSIMILE input file con- Absorbance fits at wavelengths 210, 225, and 240 nm and the

sisted of the three absorbance profiles measured at 210, 225corresponding CkC(0)O,, CH3O,, and HQ concentration

and 240 nm, the initial gas concentrations (i.e,, CIH;CHO, simulated using the fitted parameters are compared to the

and Q), initial CH3;C(O)G; radical concentrations (calculated measured absorbances, and calculated concentrations from a
from simple fits of the CHC(O)O; concentration profiles), the  typical “low CH3;CHO” data set in Figure 5.
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TABLE 3: Reaction Mechanisms and Rate Constants Used in FACSIMILE Fits and Simulations (First Order Rate Constants
in Units of s71; Second Order Rate Constants in Units of cri molecule™® s71)

2CH,C(0)0, — 2CHC(0)O+ O, varied

CH;C(O)O+M —CH; + CO, + M 2.2E+5 estd

CHs+ 0.+ M —CH:O, + M 9.2e-13 ref 20, 390 Torr, 298 K
Cch(o)Oz + CH302 i CH3C(O)O+ CH3O + 02 varied

CHsC(0)0; + CHzO; — CHsC(O)OH+ HCHO + O, varied

CHs;C(O)+ O, + M — CH;C(O)O, + M 5.0E-12 estd from ref 1

CH30 + O;— HCHO + HO, 1.9E-15 ref 20

CH302 + CH302 i CH3O + CH3O + Oz 1.2E-13 ref 10

CH30; + CH30, — HCHO + CH30H + O, 2.5E-13 ref 10

CH4C(0)0; + HO, — CHsC(O)OOH+ O, 1.0E-11 refs 10, 14
CHsC(0)0; + HO, — CHsC(O)OH+ Os 0.4E-11 refs 10, 14

HO,+ HO; + M — H,0,+ O, + M 2.3E-12 ref 20, 390 Torr 298 K
HO, + CHz0, — CH;O0OH + O, 5.8E-12 ref 10

Cl 4+ CHsCHO — CH,C(0) + HCI 6.6E-11 ref 21

CHsC(0) + Cl, — CHsC(O)Cl+ CI 1.0E-11 ref 21

Cl+ CH; — CH; + HCI 1.0E-13 ref 20

TABLE 4: Sensitivity Calculations for ki, ks and kgp in Units of 10711, 10712 and 10713 cm?® molecule™! s71, respectively?

rate constant or cross sections varied error range ka(+,—) Kad+,—) Kap(+,—)
2CH;C(0)O, — 2CH,C(0)O+ O, +0.2E-11 -— 9.57,7.23 471,135
2CHzO, — CHzO + CH;0 + O, +0.2E-13 1.38,1.38 8.54, 8.54 8.47, 8.26
2CH;0, — HCHO + CH;0H + O, 4+0.3E-13 1.38,1.38 8.54, 8.54 8.68, 8.26
CH3C(0)O, + HO, — CH3C(O)OOH+ O, +0.4E-11 1.41,1.37 9.09, 8.00 8.77,8.13
CH3C(0)O, + HO, — CH3C(O)OH+ Os +0.3E-11 1.41,1.37 8.98,8.12 8.47,8.16
2HO, + M —H0, + O, + M +0.6E-12 1.38,1.38 8.54, 8.54 8.26, 8.26
HO, + CH30, — CH;OOH + O, +0.8E-12 1.38,1.38 8.77,8.54 8.47, 8.26
absolute CHO, cross sections +10% 1.31,1.39 9.01,5.43 278,
absolute H@cross sections +10% 1.42,1.35 8.98, 8.07 8.68, 8.14
absolute CHC(O)G; cross sections +10% 1.55,1.18 7.71,5.86 —,41.4
all absolute cross sections +5% 1.49,1.34 10.1, 8.90 10.9, 8.52

a Typical data set refitted with one reaction rate constant or one setvafied within given error limits.

Analysis of the “high CHCHO” data sets yielded slightly  with caution.) Sincé 3 is so slow, it was undetermined by the
different valuesk; = (1.514 0.03) x 107, kyq = (5.3 + 2.4) data and is therefore unimportant in this system. Other reactions
x 10712 andkg, = (1.0 & 0.4) x 10712 cm® molecule s74, of CH;CHO or the radical CeCH(OH)GO, may explain the
with larger errors. Deviations from the measured absorbanceremaining discrepancy in the fits, but further investigations were
curves were observed at times greater than about 1.5 ms, andiot made here. Instead, the rate constants obtained from the
acceptable fits were not attained with the simulations. Refitting “high CH;CHQO” data fits were not incorporated into the reported
the “high CHCHO” data sets up to only 1 ms resulted in better cross reaction rate constants.
fits and an average rate constantskpf= 1.37 x 10~ cm® For FACSIMILE fits performed on data sets with Giidded,
molecule s7%, kya= 8.3 x 10712 cm® molecule s7%, andkap ky was held at a constant 1.3610 %! cm?® molecule'* s and
= 9.1 x 10713 cm® molecule* s7%, in good agreement with  only ke, and ks, were allowed to vary.k; should be better
the “low CH;CHO” data sets. Secondary chemistry between determined by the “low CECHO” data, since the ratio of the
CH;CHO and CHC(O)Q; or some product of the GE(0)0O; CHsC(O)O, radicals lost by self reaction to those lost by £CH

decomposition was suspected in these “highsCHO"” mea-  cross reactions is initially larger in the “low GBHO” data
surements, and attempts were made to refit these data, incorsets than in systems with added £HAs before, the initial
porating the reactions CH3C(0)O, and CHO, concentrations were determined by

fitting the respective concentration profiles (derived from eq
CH,CHO + CH,C(0)0, — CH,C(O)OOH+ CH,CO  (13) E) back to time= 0. Best fit values oksa = (9.1 + 2.1) x

10722 cm?® molecule’® st andky, = (1.2 & 0.6) x 102 cmd
CH,CHO + CH;O — CH,0OH + CH,CO (14) molecule! s~ were determined from these data.

Sensitivity Analysis. The errors given fok;, ksa andkap

CH,CHO + HO, <= CH;CH(OH)G, (15) thus far reflect only the variation in these parameters as
calculated by the FACSIMILE program. They do not take into
The Kis(eq) was held fixed at & 10717 cm?® molecule® (a account possible uncertainties in the input cross sections used
value determined in ref 22) and the rate constants were allowedto calculate the radical concentrations or in the “known” rate
to vary during the fits; initial valuesg;s = 1.2 x 10716 cm? constants. To better understand which of these input parameters
molecule’? s71, kg = 1.5 x 1072 cm® molecule® s71, kys = are the most influential in determining, Kkia and Kap,
1.0 x 10715 cm® molecule? s71, andk-;5 = 100 s’%, were FACSIMILE runs were performed in which a particular rate

estimated from literaturéa24 Even though the agreement constant or set of cross sections (see Table 4) was systematically
between the measured and FACSIMILE generated absorbancesaried within estimated error limits and a typical “low
profiles at 210 nm was not perfect, the fits were greatly CH3;CHO” data set was refitted. The error limits of the rate
improved by the addition of reactions 14 and 15. The optimized constants were taken directly from the references given in Table
fitted values werekis = 2.0 x 10713 cm® molecule’® s72, ki5 3 when possible. In cases where the branching ratio and rate
= 3.8 x 10715 cm?® molecule® s, and k35 = 380 s constants were determined in separate studies, the error limits
(Note: Because the fits were still not acceptable, these optimizedwere calculated from the reported errors of each value. The
parameters could be incorrect and, therefore, should be viewedeffects of errors in the C¥(0)O, + CH30, rate constants on
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ki were not evaluated since these rate constants depekd on
Uncertainties in the absolute scales of the;OFand HQ
spectra of 10% were estimated from the maximum deviations

between the cross sections measured here (Table 2) and th

literature valued®11.17.25 (See Discussion.) Possible errors due
to incomplete Cl to radical conversion or unknown radical losses

yielded an estimated uncertainty in the absolute scale of the

CH3C(0O)0; spectrum of 10%. Finally, the effect of a0,
calibration error was examined by varying the absolute cross
sections of all absorbers5%. The original fitted parameters
for the particular “low CHCHO” data set used welg = 1.38

x 1071 kgy = 8.54 x 10712 and kg, = 8.26 x 10713 cm?
molecule® s71, and the results are shown in Table 4.

The sensitivity calculations show, quite clearly, thatis

e
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Discussion

Absorption Cross Sections. A comparison of the
CH3C(O)O, spectrum obtained here and the previously mea-
Sured spectra is shown in Figure 4. Also shown in Figure 4 is
the Moortgatet al? spectrum scaled down 17.5%. (The scaling
factor is an average of the recommended corrections given by
the two recent peroxy radical reviews!) At wavelengths
greater than 225 nm, our data are in reasonably good agreement
with the averaged review data and the data of Addisbal.”

Large deviations in the shape and magnitude (as much as 19%
at 207 nm) are noted when our data and those of Add&on
al.” are compared at wavelengths less than 225 nm, however,
suggesting that the longer wavelength agreement between these
two data sets is perhaps fortuitous. The absolute cross sections

unaffected by the stated changes in the rate constants, indicatingind relative peak heights of Basco and Pafnaae notably

that errors in these rate constants will have little or no influence
on the determination of;. k; is sensitive to changes in the

different from ours. (It should be pointed out that the position
of the shorter wavelength peak and its cross section are not

cross sections, and these fluctuations define the real error inexactly clear in the Basco and Parfhpaper; in the text, the

the k; determination. A value ok; = (1.364 0.19) x 10711
cm?® molecule’! s71is hence concluded from this analysis. The
largest variations irksa and ky, coincide with changes in the
fitted ki, suggesting thats, andkyy, are sensitive to changes in
both the varied rate constant or cross sections kandSince
the variations irksa andkgy given in Table 4 are not independent
of errors inky, real errors in these rate constants cannot be
assigned from this sensitivity analysis. Averaging the “low
CH3;CHO” and “CH, added” results yieldks, = (8.8 + 1.5) x
102 cm® molecule! st andka, = (1.0 + 0.5) x 10722 cm®
molecule! s1, where the quoted errors are the calculated
standard deviations of measurements from both sets.

The possibility that our CBC(O)O, spectrum contains
contributions from CHO, was also considered by adjusting the
relative cross sections of GB(O)O,. If the CHC(0)O; had
partially self reacted to form CiD, at the time of our
measurements, then the shape of oursC{)O, spectrum
would be altered; the shorter wavelength feature of the
CH3C(0O)0;, spectrum would be too low, the longer wavelength
feature would be too high, and thus dRir= 6210nn{0240nmratio
would be too low. The magnitude of error in this ratio would
depend on the amount GE(O)O, lost. For the sake of
comparison, two runs were performed WRh= 2.5, theo1onnd
O240nm ratio of the Moortgatet al? data, and eitheo240nm =
3.21 x 10718 (this work) oroz4onm= 3.01 x 1078 (Moortgat
et al® data rescaled down 17.5%). FACSIMILE was unable

to fit the data using either set of parameters, suggesting that

the 2.5 ratio is incorrect or that another parameter should

simultaneously be changed in order to compensate. Due to the
tremendous number of possible combinations, sensitivity tests

with multiple parameter changes were not performed.

A generalized sensitivity analysis of all data sets obtained
with added CH was not possible because the fluxes through

absorption maximum is cited to occur at 207 nm, while in their
Figure 6, the spectrum is shifted toward longer wavelengths.
Shown here are the values taken from their figure.) Even though
our data most closely resembles the rescaled Moogyat?
spectrum, the ratioR = 0210n{0240nm Still differ. Identical
sources of CHC(O)O,, namely the photolysis of €lin the
presence of CECHO and Q, were employed in every study,

so discrepancies between the data sets cannot be attributed to
any systematic errors in the radical production mechanism.

Addison et al” did add NQ to the photolysis mixtures in
order to scavenge the GE(O)O, and 95% yields of PAN were
reported. The absorption cross sections of PAN used in the
spectral subtraction were determined in the same laboratory,
but were not cited in the paper. The PAN data were said to be
substantially confirmed by previously reported values of
Stephen®, which has since proven to be 280% too high?’
Such an error would have a considerable effect in the
CH3C(O)O; spectrum, particularly in the short wavelength
region, where the PAN cross sections are the largest.

A calibration error might explain the difference in the absolute
scale of the Basco and Parrapectrum, but this will not
account for the disparity in ratio of the peak heights. The
apparent mislabling of the wavelength axis in their Figure 6
does create some uncertainty in the calculation of the peak height
ratio; however, this uncertainty is too small to justify such a
large difference. The presence of €b4 in their measurement
could have resulted in a cross section at 240 nm that is too
large. Calculations indicate that their initial @E{O)O; radical
concentration was an order of magnitude larger than ours,
meaning that the decay rate of gE{O)O; to produce CHO,
was faster in their experiments. It is therefore possible that their
CH3C(0O)O, spectrum contains some contribution of £0H.

Although rescaling the spectrum of Moortgett al® does
correct for the calibration error in initial GG&(O)0, concentra-

the various channels, and hence the sensitivities to theseyjons, it does nothing to rectify the erroneously high H@oss

channels, varied with the initial G&(0O)O,/CH30, concentra-
tions. For measurements in which the £04 concentration is
low, the results should resemble those shown in Table 4,
calculated in the absence of GHAs the CHO, concentration
increases, the relative flux through reaction 4 will increase, while
that through reaction 1 will decrease. At the same time, the

sections which were input parameters in the computer simula-
tions of absorbance profiles. Furthermore, thesOfcross
sections used by Moortgat al® also appear too high. The
recommended C¥D; cross sectiori81!are 5-8% lower than
those employed by Moortgat al® The effect of using incorrect
cross sections in the simulations can best be understood by

absolute flux through the cross reaction channel will decrease examining eq E (also used in Moortgstal ® simulations). The

because the C#£(0)0O, concentration is being reduced. In
addition, the influence of the Gi@, self reactions will increase
with the CHO, concentration and the fitted parametéug,and

kapn, Will become more sensitive to the values (or errors) of the
CH30;, self reactions.

contribution of any one absorber to the total absorption {Abs

is dependent on the product of the absorber’s cross section and
concentration; hence, the largest effects of incorrect cross
sections will occur at wavelengths at which the cross sections
of the particular absorber are large and over the time periods
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when its concentration is large. Thg€HO,)'s increase with experimental flaws and excluded three measurements from 1991,
decreasing wavelength, suggesting that errorglH0,) might which had not yet been published.

become important at shorter wavelengths. The overallinfluence  The CHC(0)O; self reaction rate constakt determined in

of incorrecta(HO;) on the simulations is expected to be small, the analysis of the “low CECHO” data sets is in perfect
however, since the H{concentrations are low throughout the  agreement with that obtained from the “high §HHO” data
experiments and the shape of the absorbance profiles aresets when the latter data sets are only fit to 1 ms. Secondary
primarily determined by CBC(O)O, and CHO,. At wave- chemistry between CG#€HO and products of the GIE(0)0,
lengths shorter than about 225 nm, the absorbance profilesdecomposition seems likely in the "high @EHO" measure-
closely resemble rapid second order decay curves of ments and explains the deviations in the fits at times greater
CH3C(0O)O; sincea(CH3C(0O)O,) > o(CH30,). Errors in the than 1 ms.

0(CH30) at these wavelengths are, therefore, not expected to  Tpe ksa andkap, obtained from the “low CHCHO” data sets
introduce large errors in the simulations. Atlonger wavelengths 5re |ower than those from measurements with addeg IS+

though, the CHO, cross sections are larger than the tactor of 1.1 and 1.5, respectively. Although the errors on the
CH3C(O)G; cross sections; the shapes of the absorbance profilesqq,y CHCHO” values are smaller, fits of these experiments
are strongly dependent an(CHs;O,) and actually appear 10 gre not expected to be as sensitive to the cross reaction rate
mltlally increase as the CiD, concentrano_n increases. Simula- constants as fits of the experiments with addeds.CiSince
tions of the measured absorbance pro_flles conducte_d at longericH,0, is regenerated in reactions 2 and 3, there is no net change
wavelength, usings(CHsO,) values which are too high, are iy CH;0, concentration due to reaction 4a akg is solely
expected to result irr_(Cch(O)Qz)_ values which are too low.  getermined by changes in the @&{O)0; concentrations, after
Due to the complexity of the fitting scheme, no attempt was the |oss due to the dominating self reaction is accounted for.
made to resimulate the data. Reaction flux calculations conducted with typical “low
Another possible problem in the Moortggttal 2 work might CH3CHQO” conditions have shown that reaction 4a only becomes
have arisen from insufficient time resolution of their absorbance competitive with reaction 1 at times greater than 1.5 ms and at
traces. Although it is not stated in their paper, it appears from that point the reaction flux through reaction 4a is small. Also,
the plots that the time resolution of their measurements was oneven though reaction 4b is derived from changes in bothGH
the order of 5Qus. If the time resolution of the measurement and CHC(O)G, concentrations, the rate constant is relatively
is inadequate, the shape of the rapidly decreasing absorbancemall and reaction 4b remains a minor channel throughout the
profiles at shorter wavelength will be distorted and the entire reaction time period. Initial production of @B} by the
extrapolation to zero time will be incorrect. (Note: our data addition of CH, increases the flux through the cross reaction,
acquisition was a factor of 10 faster and hence should have aand hence, the sensitivity to the cross reaction rate constant is
smaller error associated with it.) Of course the curvature in the expected to be greater.
absorbance trace depends not only on the wavelength of the The large error associated with the £Hdded data was
measurement, but also on the initial §{O)C, concentration.  ynanticipated, but can perhaps be explained by changes in the
Initial radical concentrations of Moortgat al® were around relative CHCHO and CH concentrations, and thus the ratio
1.1 x 10" molecule cm?, a factor of 2.2-5.5 larger than the  of initial radical concentrations, during the course of the
concentrations used here. measurements. Small changes in the absorbance profiles could
Finally, examination of Moortgaet al® absorption traces  have been masked in the noise of the individual data sets of
reveals that negative dips directly follow the flashes and that 500 laser pulses used in the final averaging. In the “low
absorbances do not reach an immediate maximum. The lengthCH3sCHO” sets, the initial CHC(O)O, concentrations only
of their flash pulse (not stated in their paper) is assumed to bedepend on the Cl concentration (and laser power) and slight
much longer than our laser flash and perhaps the detector doeshanges in the C#£HO concentration, which is in excess over
not fully recover from the influence of the flash lamp. the Cl, would have no effect.
Determinations of the initial C#C(O)0, concentrations might Due to the limitations of each of the data sets (both with and
be affected by the long delay in the signal recovery. without CHjy) discussed above, neither set was preferred over
Rate Constants: ki, ks, and ks, As was demonstrated by  the other and the final rate constakig andks, were derived
the sensitivity analysis, correct cross sections of all absorbersfrom averaging both the “low C¥CHO” and “CH, added”
are critical to the determination of accurate rate constants. Inresults. Ouks = (9.8+ 2.0) x 102cm?® molecule’* s does
the hopes of eliminating systematic differences resulting from fall within the error limits of the most recent measurement by
monochromator resolution, path length, etc., the@G+and HQ Lesclauxet al.!® ks = (7.6 & 3.8) x 10712 cm® molecule!
cross sections were remeasured along with theGl8)0, s It should be noted, however, that the branching ratio
rather than being taken from the literature. ThesOklcross employed by Lesclaugt al'®>was assumed to beJks = 0.48,
sections measured in this work are 10% lower than the as determined earlier by Moortgatal® A branching ratio of
recommended values of Lightfoet al;'® however, they clearly ~ kadks = 0.90 &= 0.24 was obtained in this study in good
lie within the range of data used in arriving at this recom- agreement with the most recently quoted valukgk, = 0.83
mendation ¢240nm ranged from 4.03 and 4.9% 10718 cn¥ + 0.17 by Horie and Moortgat' Different CHC(O)O; cross
molecule’?). Our values are only 7% lower than the Wallington ~ sections were used in the older works of Addistrl.,” Basco
et all! recommendations. Since the reviews were published, and Parmaf,and Moortgaet al.’ and thus agreement between
two new CHO, spectra have been reportégwith o(240nm) the rate constants determined in this work and theirs is
= 4.40 and 4.22x 10718 cm? molecule’?, which support our coincidental at best. Different cross sections would mean
lower values. The H@data measured here are in excellent different concentration profiles and, therefore, different rate

agreement with the recommended values of Lightfetoal., 10 constants, indicating that comparisons between our rate constant
varying less than 1% at 210 nm, but are about 8% lower than and those of the above-mentioned works, as such, are not
the recommended cross sections of Wallingtoal 11 It should meaningful.

be pointed out, however, that the Wallingten al!! recom- Using the temperature dependence of the relative cross

mendation included several older data sets which have notedreaction rate constants of Horie and Moortd# = kyo/kap =
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2.2 x 1P exp(—3870/T) and ouks = (9.8 + 2.0) x 10712¢cn?®
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have become aware of a similar study submitted recently to

molecule’! s71, the temperature dependent rate constants canPhys. Chemby Maricq and Szente. The UV cross sections of

be calculated:

Kia= 9.8 x 10 *%(1 + (1/2.2 x 10° exp(~3870M)) (F)

Ky, = 9.8 x 10 '%(2.2 x 10° exp(—3870M) + 1) (G)

These equations are valid only over the temperatures<263
333 K) used in ref 14 and with the vallkg= 9.8 x 10712cm?
molecule’! s71, assumingk, is independent of temperature as
suggested in ref 9.

Conclusions

A laser flash photolysis experiment was used to measure the

ultraviolet absorption spectrum of acetylperoxy radical in the

195-280 nm range. The spectrum is bimodal, with a strong

maximum at 207 nmg = 6.67 x 10718 cm? molecule?, and
a weaker maximum near 240 nra, = 3.21 x 10718 cn?
molecule’l. CHsO, and HG cross sections were remeasured

as a part of this study at several wavelengths within the range 26

mentioned above. The valuesson{CH30,) = (4.124 0.41)

x 10718 cn? molecule! and 0210nn{HO2) = (4.19 4 0.42) x
10718 cn? molecule! were obtained. A rate constant of (1.36
+ 0.19) x 107! cm® molecule st was determined for the

CH3C(0O)G; and the CHC(O)0, + CH30; rate constantskg)
presented here and in the Maricq and Szente work are in
excellent agreement, and the €3O)O, self-reaction rate
constants ;) agree within the error limits. An unexplained
discrepancy exists, however, between the branching ratios of
ks determined in the two studies.

References and Notes

(1) Atkinson, R.Atmos. Emiron. 199Q 24A 1.

(2) Roberts, J. MAtmos. Emiron. 199Q 24A 243.

(3) Singh, H. B.; O’Hara, D.; Herlth, D.; Bradshaw, J. D.; Sandholm,
S. T.; Gregory, G. L.; Sachse, G. W.; Blake, D. R.; Crutzen, P. J;
Kanakidou, M. A.J. Geophys. Re4.992 D15, 16511.

(4) Platt, U.; LeBras, G.;Poulet, G.; Burrows, J. P.; Moortgat\N&ure
199Q 348 147.

(5) Madronich, S.; Calvert, J. G.. Geophys. Re4.99Q 95, 5697.

(6) Madronich, S.; Chatfield, R. B.; Calvert, J. G.; Moortgat, G. K.;
Veyret, B.; Lesclaux, RGeophys. Res. Lett99Q 17, 2361.

(7) Addison, M. C.; Burrows, J. P.; Cox, R. A.; Patrick, Ghem. Phys.
Lett. 198Q 73, 283.

(8) Basco, N.; Parmar, S. $ht. J. Chem. Kinet1985 17, 891.

(9) Moortgat, G. K.; Veyret, B.; Lesclaux, R. Phys. Chem1989
93, 2362.

(10) Lightfoot, P. D.; Cox, R. A.; Crowley, J. N.; Destriau, M.; Hayman,
G. D.; Jenkin, M. E.; Moortgat, G. K.; Zabel, Rtmos. Emiron. 1993
(11) Wallington, T. J.; Dagaut, P.; Kurylo, M. Chem. Re. 1992 92,
667.

(12) Kenley, R. A,; Traylor, T. GJ. Am. Chem. S0d.975 97, 4700.

(13) Weaver, J.; Meagher, J.; Shortridge, R.; Heickled, Photochem.
1975 4, 341.

(14) Horie, O.; Moortgat, G. KJ. Chem. Soc., Faraday Trank992

acetylperoxy self reaction at 298 K, using the newly obtained 88, 3305, and personal communication.

cross sections, absorptiotime profiles, and the FACSIMILE
program. Rate coefficients ¢, = (8.8 + 1.5) x 1072 crm?®
molecule’? s7T andkgyp = (1.04 0.5) x 1072 cm?® molecule’?

s~ were similarly determined for the acetyl- and methylperoxy
cross reactions. The resultikgis in good agreement with the
recent measurement of Lesclaebal. 1> and the branching ratio
(0.90) is close to that reported by Horie and Moorttat.

Acknowledgment. The authors wish to thank Dr. R.
Lesclaux for helpful comments on the manuscript. This work

was supported by the Commission of the European Community

as a part of Project EV5V-CT-0038 (LABVOC).
Note Added in Proof. While examining the literature for

the manuscript, several printing errors were noted in Section

Ill. B.3—Acetylperoxy radicals of the recent Lightfoet al1°
review. First,c(205 nm) for ref 1 in Table I11.12 should be

(15) Lesclaux, R.; Boyd, A.; Noziere, B.; Villenave, E. LABVOC
Report, Project EV5V-CT91-0038: Second Annual Report, Aug 4, 1994.
(16) Bauer, D.; Crowley, J. N.; Moortgat, G. B. Photochem. Photobiol.

A: Chem.1992 65, 392.

(17) Maricq, M. M.; Wallington, T. JJ. Phys. Chem1992 96, 986.

(18) Maricq, M. M.; Szente, J. J.; Kaiser, E. \l..Phys. Chem1994
98, 2083.

(19) Curtis, A. R.; Sweetenham, W. RERE Rep. R-1280B987(U.K.
Atomic Energy Research Establishment).

(20) DeMore, W. B.; Sander, S. P.; Golden, D. M.; Hampson, R. F;
Kurylo, M. J.; Howard, C. J.; Ravishankara, A. R.; Kolb, C. E.; Molina,
M. J. Chemical Kinetics and Photochemical Data for Use in Stratospheric
Modeling Evaluation No. 11, JPL Publication 94-26; JPL: Pasadena, CA,
1994.

(21) Mallard, W. G.; Westley, F.; Herron, J. T.; Hampson, RNFST
Standard Reference Database NIST Chemical Kinetics Databas&/ersion
6.0; NIST: Gaithersburg, MD, 1994.

(22) Kelly, N.; Heicklen, JJ. Photochem1978 8, 83.

(23) Weaver, J.; Meagher, J.; Shortridge, R.; Heickled, Photochem.
1975 4, 341.

(24) Moortgat, G. K.; Cox, R. A.; Schuster, G.; Burrows, J. P.; Tyndall,
G. S.J. Chem. Soc., Faraday Tran®.1989 85, 809.

deleted; no such measurement exists. Three cross sections o,gh(%) Wallington, T. J.; Maricg, M. M.; Ellermann, T.; Nielsen, O.JJ.

ref 2 are in error; the corrected values should{205 nm)=
6.99, 0(207 nm)= 8.37, ando(230 nm)= 4.97. Finally,
0(207 nm)= 8.37 x 10718 of ref 2 is missing from the plot in

ys. Chem1992 96, 982.

(26) Stephens, E. RAdv. Environ. Sci. Technol1969 1, 119.

(27) Senum, G. I.; Lee, Y.-N.; Gaffney, J. &.Phys. Cheml984 88,
1269.

Figure Ill.11. Since the acceptance of this work, the authors JP9526298



