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Temperature-Dependent Study of the CHC(O)O2 + NO Reaction
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The kinetics of the reaction between acetylperoxy radicals and nitric oxide have been examined both by
transient IR absorption and by time-resolved UV spectroscopy. The former technique enables measurements
of NO loss and N@formation, whereas the latter provides data on the decay of acetylperoxy radicals, the
secondary formation of methylperoxy radicals, and their conversion into methylnitrite. The two methods
give consistent rate constants which are fit by the expredsion(2.1755 x 1012671401 cnB 51, The

room temperature value dff = (1.4 = 0.2) x 10 cm® st is somewhat smaller than the currently
recommended value, which is based on indirect determinatioks dfleasurements of the GB, and NQ

yields indicate that the reaction proceeds exclusively to the product€@CHO and NQ. The negative
temperature dependence suggests that the reaction proceeds via an intermediate adduct that rearranges and
dissociates into the products.

I. Introduction CH,C(0)O— CH; + CO, 3
Peroxyacetylnitrate (PAN) is a ubiquitous compound found

in photochemical smog. It originates from the atmospheric CH; + 0, + M — CH,0, + M 4)
degradation of acetaldehyde, acetone, and methylglyoxal, as well CH.O. + NO — CH.O - NO )
as other compounds that produce acetylperoxy radical as an 32 3 2

intermediate in the degradation process. The association .

reaction between this radical and N@rms PAN. This is a CH,O0+NO+M — CH,ONO + M (6a)
relatively stable adduct that sequesters,N® so doing, PAN CH,0 + NO— CH,0 + HNO (6b)

provides a mechanism for the long-range transport of,N©

particular from urban areas with relatively high N&ncentra-

tions to rural areas where they are naturally much lower.
The formation of PAN, however, is not the sole fate of the

Consequently, we felt that it would not be possible to make a
reliable determination ok; simply on the basis of observing
| ical i | ith h the change in concentration of any single species. Instead,
acetylperoxy radical; it can also react with NO, HQr ot er transient IR absorption is used to measure the loss of NO from
pehr_o>r<]y radicals, such aﬁ @B Incontrast to PAN formation, o ctions (1), (5), and (6) and the formation of N reactions
which sequesters NOthe reaction (1) and (5). The loss of C}(0)0,, its conversion into CkD,
. by reactions (3) and (4), and the formation of {LHNO by

CH,C(0)0, + NO— CH,C(O)O+ NG, @) reactions (5) and (6a) are measured by time-resolved UV

spectroscopy. That consistent results are obtained lends con-

converts nitric oxide to N@ Peroxy radicals typically react fi that th tiafi f ible f
rapidly with NO. Photolysis of the N©Othat they produce t'ﬁ: 2?1‘?3@5 of tﬁem:‘fcsﬁgggsncﬁ:ii;?yree as possible from

regenerates nitric oxide and releases atomic oxygen. The latter
subsequently combin_es with molecular oxygen and, thus, is a Experimental Section
source of tropospheric ozone. ) _ )

To date, information about the reaction between acetylperoxy ~The experimental techniques are the same as described
radicals and NO has come from indirect measurements that arePreviously for the ethylperoxy reaction with NO and to which
based on observing the decomposition rate of PAN as a functionthe reader is referred for detdil Briefly, acetylperoxy radicals
of [NOJ/[NO,]. They provide a rate constant ratiknyo/kno,, are generated in a flowing £CH;CHO/NO/Q/N, gas stream
in the range of 1.92.4 that is insensitive to temperat#e. by the 351 nm excimer laser photolysis o @hd the reactions
When this ratio is combined with the recommended value of
the rate constant for the reaction Cl+ CH,CHO— CH,CO + HCl ™

CH,C(0)0, + NO, + M — CH,C(0)QNO, + M (2) CH;CO+ 0, + M — CH,C(0)G, + M 8)

one obtaingy = (1.9 + 1.0) x 10 cn® s-* independent of A ~300 mJ laser pulse generates-(%) x 104 cm™3 radicals
temperature over the 28828 K range® in a probe volume measuring roughly 0.8 cm in diameter and

The present paper reports the results of a direct investigation51 cm inlength. The qu_a_ntities of acetaldehyde (Torr) and
of the CHC(O)O, reaction with NO over the 228354 K O, (%20 Torr) are sufficient to ensure that_ the photolyzed
temperature range. Measurement of the rate constant forchlorine atoms are converted to peroxy radicals on a 200 ns

reaction (1) is complicated by the significant secondary chem- timescalek; =7.5x 107t en s, kg = 5 x 10712 en® s7)°.
istry that occurs subsequent to this reaction, namely NO and NQ_ concentrations are m_onltc_)red by transient diode
laser absorption using vibratiemotation lines of they = 0 —
* Author to whom correspondence should be addressed. 1 transition of NO at 1850 cnt and thev; asymmetric stretch
® Abstract published ilAdvance ACS Abstractsune 15, 1996. of NO, at 1630 cmi. The transient changes in absorptit),
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are converted to concentration versus time profiles via TABLE 1: CH 3C(0)O; + NO Reaction Mechanism
reactiord rate constant
1 I, + 1(D) — 126570
X, =—In|——= (9) 1. CHC(0)0, + NO — k= 2.17>< 10%°
ayl lo CHsC(0)O+ NO, cmPs1b
11. CHC(O)O, + CH:C(O)O: —  kyg = 3.0 x 107125047
wherel is the path lengthyy is the IR absorption cross section 132 CHC(O)O+ O, o 571 2
. . . . . . a. CHC(0)G, + CH30, — kiza=0
of species X, andy is the diode laser intensityl, is the CHyC(0)O+ CH:O + O;
transmitted intensity of the gas mixture prior to photolysis, which  13b. CHC(0)0, + CH;0, — Kizp= 8.5 x 10-13g7267
must be added to the transient intensity change because the CH;COOH+ CH,O + O, cmPs 1o
HgCdTe IR detector operates as an ac coupled device. The3. CHC(O)O— CH; + CO;, ks> 1x 10°s™*
required IR cross sections, which are temperature and pressurg™ b+ 0+ M —=CH:O0: + M ki =rr‘]16-5§ 107¥(T/300°®
sen;itive, are measured separately for each_exper?ment. 5. CHiOs + NO— CH:O + NO, ke i 4; « 10-126180T oy -1 11
Time-resolved UV spectra of the reaction mixture are 125 CHO,+ CH0,— kiza= (1 — b) x 9.1x
obtained by passing broad-band light from al@mp through 2CHO+ 0, 10 14eM6M R g1 1
the reaction cell, dispersing the light with a monochromator (at 12b. CHO, + CH;0, — kizp=b x 9.1 x 10 14T
~3 nm resolution), and detecting it with a gated diode array ~ CH:OH + CH,O + O, cmist e
(~4 us time resolution). Fitting these spectra to the expression 6a. CHO+ NO+ M — zz(é.gjiéﬁ(wsg)oﬂﬁ
CH;ONO+ M cms it
AbqAt) = zloi(i) Ci(t) (20) 6b. CHO + NO — CH,0 + HNO
T 2. CHC(0)0, + NO; + M — ke = 9.3 x 10714(T/300) 5
CH3C(O)02N02 +M cmis it
furnishes the changes in the @E{0)0,, CHzO,, and CHONO 14.CHO, + NO; + M — kg = 6-§1X111¢11(T/300T2
concentrations with time. Hetds the path lengthgi(1) is the 150(':"302'\‘02 M onv's s
. L o .CHO+ NO,+ M — kis=2.0x 107 cm’s
wavelength-dependent cross section of speicial Ci(t) is its CH:ONO, + M
time-dependent concentration. As is described below, these fits 16. cH, + NO+ M — kig=1.7x 10 cmes 112
are complicated by the presence of additional, but minor, UV-  CH;NO+ M
absorbing secondary products including N0, and HNO. 17.CH + NO; + M — ki7=3.4x 10" cmPst 12
However, the measurements of [@E{0)0;]; and [CHO.]; CHNO; + M
remain largely unaffected by the presence of these species. The 2Reaction numbers correspond to those used in thettédeasured
reference spectray;(1), are obtained as follows: G&(0)0,, in the present study.

ref 9; CH;O,, CH;ONO, and NQ, ref 10; HNO and NO, ref 7;
CH3C(O)ONO; and CHO,NO;,, present study. ' '
The CHC(0)O, + NO rate constant is determined by least-
squares fits of the data to the reaction model presented below
treatingk; as an adjustable parameter. For the IR experiments,

the NO and NQ@ data are simultaneously fit subject to an
independently determined initial radical concentration; for the
UV experiments the C§C(0)O, and CHO, data are simulta- [Cll,= 5.4 x 10 em®
neously fit. For these overconstrained systems, agreement
between model predictions and the data lends confidence to the
reaction model and the measured rate constant.

Gas flows are set by Tylan flow controllers. Their concentra-
tions are determined by measuring the pressure rise upon
flowing them individually into a fixed volume. The temperature
is controlled by a recirculating bath. The gas stream is
prewarmed/precooled to the temperature setpoint prior to
entering the reaction cell. €(9.7% in He) and NO (10% in
N,) are obtained from Matheson. Comparison of the NO
mixture against pure NO using difference IR spectroscopy
verified the concentration at 102 0.2%. N (99.999%) and
0O (99.6%, hydrocarbons< 0.2 ppm) are obtained from 0.10
Michigan Airgas. CHCHO (99.5%) is obtained from Aldrich.

[NOJ,=5.3x10"° em™

Absorbance

0.05
Il. Results

a. Reaction Model. The photolysis of a GICH;CHO/NO/ 0.00
O2/N, gas mixture initiates a sequence of chemical reactions
beginning with reactions 7 and 8 and continuing with those
detailed Table 1. The first two steps are set to be rapid by Figure 1. Time-resolved UV spectra of a ICH;CHO/NO/Q/N, gas

adjusting the concentrations of acetaldehyde and oxygen; thus mixture at various times after gbhotolysis at 351 nm. The smoother
: ‘appearing lines represent fits of the absorbances to expression (10) with

formation of acetylperoxy radicals is take_n to be essentially "0 centrations of CE(0)0,, CHsO», the CHONO composite,
instantaneous. The presence of this radical shortly after the ang the peroxynitrate products treated as four fitting parameters.
photolysis pulse and its subsequent decay can be seen from the

time-resolved UV spectra displayed in Figure 1. A comparison from CHC(O)O,. By 7 us the reaction with NO has reduced
to the reference spectra presented in Figure 2 reveals that thehe intensity of the band at 209 nm relative to the intensity of
absorbance of the reaction mixture atS8arises predominantly  the 242 nm band. This is consistent with the decay ofGH

! T

200 250 300
wavelength (nm)
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. T T T [NOJo/[RO7]o increases. For the present experiments this ratio
A varies between 2.5 and 13.

Another class of secondary reactions involves those between
the peroxy radicals, as well as @B, and the NQ that is
produced by reactions (1) and (5). This includes PAN forma-
tion, reaction (2), and the reactions

CH,0,+NO,+ M —CHONO,+M  (14)

T WO N T T T T T N T |

o(A) (10" cm’?)

CH,O + NO, + M — CH,ONO, + M (15)

Because [NG =< 2[R0y, these reactions, too, become less
important as the [NQJ[RO;]o ratio increases.

Although the methyl radicals liberated by the dissociation of
CH3C(O)O primarily react with the @present in the cell, this
reaction is not particularly rapid. Thus, at the higher initial nitric
oxide levels it becomes possible that some of the methyl radicals
are lost by

o(2) (10"% cm?)

CH, + NO -+ M — CH,NO + M (16)

T N B N A A e il o

Similarly, the reaction
200 225 250 275 300
CH; + NO, + M — CH;NO, + M a7)

wavelength

Figure 2. Reference spectra of species contributing to the total UV contributes to the removal of methyl radicals, although to a much
absorbance of the reaction mixture. Panel A shows the principal UV- smaller degree than reaction (16) because NO[NO]. Even
absorbing molecules. Panel B shows the spectra of species consideregﬂ the highest [NQJ[O;] ratios employed in these experiments

minor either because they arise from minor secondary reactions or o -
because their absorption cross sections are small. Not shown is the>85/° of the methyl radicals are expected to add oxygen to

spectrum of CHC(O)ONO,, which resembles very closely that of ~ 0fM CH:Oy. ) .
CH3O:NO.. Finally, one could point out that regeneration of £LHO)0,

is conceivable due to OH radicals formed from the reaction of
(O)O, and the subsequent formation, via reactions (3) and (4), CHzO with O, followed by the reaction of the HOproduct
of CHzO,, which has only a single absorption band at 238 nm. with NO. Were this to happen, it would complicate the
Because the shape and intensity of the methylperoxy absorptionmeasurement df,. However, because of the small rate constant
is similar to that of the longer wavelength band of acetylperoxy for its reaction with @, the methoxy radicals in these experi-
(see Figure 2), the absorbance near 240 nm remains virtuallyments are lost almost entirely via their reaction with NO and
unchanged. However, by 24s the absorbance at this wave- no regeneration occurs.
length has begun to decay owing to the loss of methylperoxy b. UV Measurements. Ideally the time-resolved UV
radicals, primarily via their reaction with NO. Atthe same time absorbances are composed of varying contributions from
the intensity at short wavelengths, near 210 nm, has begun toabsorption by CHC(O)0;,, CHsO,, and CHONO, with the first
increase again because of methylnitrite formation via reaction compound dominating at early times and the last one at late
(6a). times. In practice, the spectrum long after the photolysis pulse
In addition to these principal reactions, a number of others does not arise solely from the presence of methylnitrite. Small
play roles in the chemistry of the reaction mixture. Except at contributions, owing to the small optical cross sections of these
low NO concentrations, most are of negligible consequence. molecules, arise from the loss of NO and the formation oENO
First, acetylperoxy radicals are lost relatively rapidly by their Furthermore, aside from their contributions to the kinetics, the
self-reaction, minor reaction pathways discussed in the preceding section
produce UV-absorbing species, among themsCD)O;NO,,
CH,C(0O)G, + CH,C(0)0, — 2CH,C(O)O+ O,  (11) CH30,NO;,, and HNO.
Spectra of the molecules expected to contribute to the overall
a process that competes with reaction (1). Likewise, the UV absorbance of the reaction mixture are displayed in Figure
methylperoxy radicals that are subsequently formed also undergo2. It is evident that, although these spectra are recognizably
self-reaction distinct, they overlap to a considerable extent. Therefore, some
of these are combined in an effort to reduce the number of fitting
CH;0, + CH;0,— 2CH,0 + O, (12a) parameters in eq 10 to a meaningful amount. The small
contributions to the overall absorbance by NO and,Nie
CH,0, + CH;0, —~ CH;OH + CH,0 + O, (12b) combined with the spectrum of methylnitrite @S,on0 — 30n0
+ 20n0,, reflecting the fact that three molecules of NO are lost
albeit more slowly, and they can react with the parent acetyl- and two of NQ generated for each molecule of gBNO.
peroxy radicals Second, CHC(O)O,NO; is omitted from the fitting procedure.
Instead, the concentration nominally determined fosGi#O,
CH,C(0)G, + CH;0, — CH,C(0)O+ CH;0 + O, (13a) is interpreted as representing the total peroxynitrate yield, since
the spectra of CED,NO, and CHC(O)O,NO; are very similar.
CH,C(O)G, + CH,0, — CH;COOH+ CH,0 + O, (13b) Finally, HNO is omitted from the fitting procedure. The
contribution of this channel to reaction (6) is approximately
Each of the reactions (11(13) becomes less of a factor as 10%23 The small amount of HNO formed is assumed to
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d—— T 7 T T T T T Errors in the UV measurements ki arise primarily from
] T=228K ClL =5.4x10" em™® - signal noise {15%), i.e., from uncertainties in extracting
No°= 5.3 x10"% em® | concentrations from the UV absorbances. Smaller errors of 7%

K = 3446 x10°2 em® s and 8% respectively arise from the 10% uncertainties in the
1 UV cross sections of C¥C(0)O, and CHO,. In spite of the
considerable secondary chemistry that takes place, uncertainties
i in the rate constants used in the reaction model of Table 1
contribute relatively little to the error bars. This is primarily
due to the excess of NO as compared to the radical concentration
and the fact that the reaction under investigation is the first one
of the series. Uncertainties of 20% in the rate constkitss,
ks, ki1, and ki4 contribute <2% each to the overall error.
Assuming that the individual uncertainties are statistically
independent leads to an overall error of rougti20%.

c. IR Measurements. UV spectroscopy provides a means
to probe two of the participants in the title reaction, £O)-
O, and the product C§C(O)O, the latter being detected via
the methylperoxy radical into which it is rapidly converted. A
more complete investigation of this reaction is provided by IR
probes of the other two participants, namely, NO and,NO
Examples are presented in Figure 4 of transient IR absorption
measurements that have been converted, via eq 9, into concen-
tration versus time profiles. Consistent with expectations from
the reaction mechanism, the quantity of NO consumed exceeds
l 1 the NG produced, which, in turn, is larger than the initial radical
. - — . concentration. The ratios observed for ZA[NO]«:[NO2].
0 10 20 30 40 50 are not quite the %:3:2 expected from the principal reactions
time (us) (2), (5), and (6) because of the additional minor reactions and

_ _ _ _ ) o because the initial NO concentration is not in large excess of
Figure 3. Concentration versus time profiles obtained from fitting the  the radical population.

time-resolved absorbances of Figure 1 to the reference spectra of Figure The smooth curves in Figure 4 reor nt fits of the reaction
2 (see text). The solid lines display the simultaneous best fit of the € Smooth curves gure 4 represe S of the reactio

data to the reaction model of Table 1, treatiagand the scaling of ~ Model simultaneously to the NO and N@ata treating, as an
“products” as fitting parameters. adjustable parameter. As with the UV fits described above,

. . ) . . this represents an overconstrained system, particularly since the
contribute primarily to the peroxynitrate yield owing to the yield of NO, and the amount of NO consumed must be
significant overlap of its spectrum with those of the latter cqngjstent with the initial radical population. The latter quantity

C0mp0l{nd3- o is measured independently by substituting ethane for acetalde-
The time-resolved spectra are fit via eq 10 to four reference hyde, omitting NO, and measuring the amount oHgD,

spectra: those of CGI€(0)Q,, CHsO2, the CHONO combina-  nroduced. The fact that both the NO and Nigaces are fit
tion, and the peroxynitrate products. Modifying the procedure e|| adds confidence to the values obtained kor Small
used above to combine spectral contributions, e.g., omitting NO gpnarently systematic deviations between the data and the fits
from the CHONO composite, has little effect on the concentra-  gyise primarily from systematic uncertainties in one or more of
tions of CHC(O)0; and CHO, determined by the fiting  the quantitiessno, oo, OF [Cllo, Which cannot be simulta-
procedure, a small effect on [GBNQ], and a medium effect  heoyusly accommodated by a model with a single degree of
on the apparent peroxynitrate yield. Because of the uncertaintiesyeedom. The fact that the initial rise observed for Negs
in the secondary chemistry and those introdqced by the lumping predictions may be caused by reaction (1) producing Wih
of reference spectra, the GBINO and peroxynitrate yields were 3 non-Boltzmann distribution of vibrational excitation that is
symmed into an overall se_zcondary product category. F_|gure 3then rapidly relaxed by collisions with buffer gas.
displays the results, showing the decay ofﬁ(D)Oz_, the rise The principal sources of error incurred in the IR determination
and fall of CHO,, a“‘?' the net product_ accumulation. . of k; are associated with the fact that three reactions consume
For each UV experiment, the three time versus concentration N and the fact that two reactions produce NOThus, an
profiles are fit simultaneously to the reaction model of Table uncertainty of 20% irks, the methylperoxy reaction with nitric

1. Nominally, the only fitting parameter_ki, the_ rat_e cons_tgnt oxide, translates into an error of 14%kin Because the changes
for the CH;C(O)OZ + NO reaction under |nVeSt|gat|0n. Flttlng in [NO] and [N()Z] are Considerably |arger than [Gyl:kl is also

three concentration dependences with a single free parametegggitive to the uncertainty in this quantity; an uncertainty of
represents an over constrained system. Unfortunate_ly, becausgo, in [Cl]o contributes a 12% error te,. Additionally, 5%
of systematic errors su_ch as the optical cross sections of the ,ncertainties insno and ono, contribute tok; errors of 13%
products or the manner in which they are combined, the absolute, 4 5o, respectively. The net error, assuming the above
yield of the products is suspect; however, its relative variation \,certainties to be statistically independent and including a 5%
with time is more reliable. Thus, a second adjustable parameterg .o que to signal noise, amounts to abe#5%.
is introduced to scale the product yield, in order that the absolute '
magnitude does not give undue weight to the quality of fit, and IV. Discussion
hence the determination ¢. The solid lines in Figure 3 ’
provide examples of the fits that are obtained via this procedure. igure 5 depicts the variation of the rate

d les of the fits that btained via th d F 5 depicts th t f th 0)O, + NO rat
The resulting rate constants are listed in Table 2 and plotted asconstant with temperature. The UV and IR measurements
a function of temperature in Figure 5. provide consistent values fég, with both methods indicating

products x %

concentration (1014 cm'3)
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TABLE 2: Acetylperoxy + Nitric Oxide Rate Constants

Maricq and Szente

conditions results
meas. CH;CHO Prot O, [NO]O [Cl]o ke
temp (K) method (Torr) (Torr) (Torr) (x10%cm3) (x10%cm3) (x10 2 cmis™)
228 uv 2.4 118 101 153 11 240.6
228 uv 1.5 110 99 54 5.4 340.6
232 IR 1.2 104 21 31 9.8 28 0.5
232 IR 1.2 104 21 64 9.8 2:80.6
232 IR 1.2 104 21 126 9.8 280.7
253 IR 1.7 110 31 32 1.6 1F#0.3
253 IR 1.7 110 31 58 1.6 1504
253 uv 1.6 112 33 64 6.0 2205
271 IR 1.5 110 21 28 11.4 1#0.4
271 IR 15 110 21 58 11.4 2:80.6
271 IR 1.5 110 21 109 11.4 220.6
295 IR 2.0 105 32 32 1.25 180.3
295 IR 2.0 105 32 59 1.25 140.3
295 uv 2.5 124 106 125 9.0 1604
323 IR 1.3 107 27 20 14 14 0.3
323 IR 1.3 107 27 42 14 1:20.3
323 IR 1.3 107 27 84 14 148 0.25
354 IR 2.3 120 35 31 4.3 0.8% 0.16
354 IR 2.3 120 35 57 4.3 0.940.16
354 IR 2.3 120 35 104 4.3 140.19
353 uv 1.9 118 34 65 4.9 120.3
1010 T T T T
r O IR measurement b
r B UV measurement b
Cl, = 11.4x10" cm™® =
&
T NO =2.8,5.7x10" cm™ “s
k= 1744, 236 x10"2 cm®s™" | 2
1 =

concentration (10 cm'3)

time (us)

Figure 4. Concentration versus time profiles of NO loss and,NO
generation following the photolysis of a fLH;CHO/NO/G/N, gas
mixture as obtained via eq 9. The smooth lines represent fits of the
data to the reaction model of Table 1, treatiigas an adjustable
parameter.

w0 f

k1 = (214:1048))(1 0-12 e(5701:140)/1’ Cm3s-1 7

3.0 3.5 4.0 4.5
10T (K™
Figure 5. Temperature dependence of theKD)O, + NO reaction

rate constant. Error bars at€20 and include contributions from signal
noise and from systematic uncertainties.

2.5 5.0

The present experiments show that the reaction of acetyl-
peroxy with nitric oxide proceeds predominantly90%) via
reaction (1); i.e., there is no evidence for the reaction channel

CH,C(0)Q, + NO + M — CH,C(O)ONG, + M (18)

This assertion is supported by observations based on the levels

a negative temperature dependence as is typical of peroxy radicabf CHzO, and NG that are formed. If a second pathway, such

reactions with nitric oxide. A fit of the combined data to the
Arrhenius form yieldsk; = (2.1759 x 107126701400 ¢y

s 1. The present activation energy 66704 140 K is very
close to the value 0of563 + 115 K reported recently for the
CRC(0)O; + NO reactiont* It is, however,~1.7 times larger
than the activation energy for a typical alkylperoxy reaction
with NO; e.qg., in the case of £50, one finds thaE, = —330

+ 110 K7

as reaction (18), were present, it should manifest itself by
showing reduced levels of both of these species. Instead, the
rise in CHO,, in particular its maximum level, is well fit by
assuming that the reaction between LKD)O, and NO
proceeds entirely via reaction (1). Furthermore, the observed
NO; levels also require that a methylperoxy radical is formed
for every acetylperoxy radical that is consumed, leaving little
leeway for forming the adduct of reaction (18).
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The room temperature rate constant, as obtained from the Note Added in Proof: Concurrent with the present study,
Arrhenius expression, i&(295)= (1.4 £ 0.2) x 107 cm? Villalta and Howard ). Phys. Chemsubmitted] have examined
s™L. This is 25% smaller than the current recommended $alue the CHC(0)O, + NO reaction using a low-pressure flow
of 1.9 x 10~ cm? s7%; however, the recommendation is based reactor and found a temperature dependence significantly
on a determination relative t@ and has an estimated error of shallower than reported here.
+50%. The relative rate experiments of Cox and Roffey,

Hendry and Kenley,Tuazon et al%,and Krichner et at.indicate References and Notes

that there is no significant temperature dependence to the ratio ) )

k. These measurements, however, cover only a small, 9 LATGR.P.0; Coc Ay Clonler 3 Desiay M Hoypen
temperature range of about 29825 K. A comparison of this 25 1805,

ratio to values obtained from the present temperature-dependent  (2) cox, R. A.; Roffey, M. JEmiron. Sci. Technol1977, 11, 900.

measurements d and the literature values &6 depends on (3) Kirchner, F.; Zabel, F.; Becker, K. l&er. Bunsen-Ges. Phys. Chem.
the parametrization that is employed to obtain the high-pressure199Q 94, 1379. _
limit in the latter case. If one combines,R¢ = 760 Torr, the o5 ;%Iuazon' E. C.; Carter, W. P. L.; Atkinson, R.Phys. Chenl991,

high- and low-pressure limits from Bridier et &.ko., = 1.2 x
1071(T/298) 02 cme s71, kpo = 2.7 x 1072%(T/298) "1cnf s71,
and a center broadening factorfef= 0.3 with our expression  gg7.
for k]_, thenk]_/kz varies from 2.0 at 220 K to 1.3 at 355 K. This (7) Maricq’ M. M.; Szente, J. J., preceding paper in this issue.
temperature variation is somewhat larger than might be expected  (8) Atkinson, R.; Baulch, D. L.; Cox, R. A.; Hampson, R. F.; Kerr, J.
from extrapolating the relative rate data. However, based on A.; Troe, J.J. Phys. Chem. Ref. Date892 21, 1125.

(5) Hendry, D. G.; Kenley, R. AJ. Am. Chem. S0d.977, 99, 3198.
(6) Wallington, T. J.; Dagaut, P.; Kurylo, M. Chem. Re. 1992 92,

the reparametrization of; listed in the JPL compilation of (9) Maricq, M. M.; Szente, J. . Phys. Cheml996 100, 4507.
kinetic data for stratospheric modelifgwith ko, = 9.3 x (10) Maricq, M. M.; Wallington, T. JJ. Phys. Chem1992 96, 986.
10—12(-|-/298)—1,50ms s kyo=9.7 x 10‘29(T/298)‘5-6 cmfs L, (11) 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,
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