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Abstract

A series of G—-Cg 1,4-hydroxyketones were generated in situ from the OH radical-initiated reactions ofithl@ne precursors. By
investigating the time-concentration behavior of these hydroxyketones during the reactions, rate constants for the reactions of OH radicals
with the hydroxyketones at 2982 K were determined relative to the rate constant for the reaction of OH radicals with thespatiese. The
hydroxyketones were monitored by Solid Phase MicroExtraction, using fibers pre-coatét @it 4,5,6-pentafluorobenzyl)hydroxylamine
for on-fiber derivatization of carbonyl compounds, with analysis of their oxime derivatives by gas chromatography with flame ionization
detection. Initial experiments at5% relative humidity showed that 5-hydroxy-2-hexanone and 6-hydroxy-3-hexanone (formed-from
hexane) disappeared more rapidly than could be accounted for by reaction with OH radicals, suggesting that these hydroxyketones were
also undergoing cyclization with loss of water to form alkyl-substituted 4,5-dihdyrofurans. Accordingly, all further experiments were carried
out at 50+ 5% relative humidity, and the enhanced disappearance of hydroxyketones was markedly reduced (but was still evident for the
hydroxyoctanones formed fromoctane). The rate constants derived for the 1,4-hydroxyketones formed:fp@ntane through-octane
were in the range (1.5-2.4)10"'*cm® molecule s71, consistent with rate constants estimated using the structure—reactivity method of
Kwok and Atkinson [E.S.C. Kwok, R. Atkinson, Atmos. Environ. 29 (1995) 1685-1695].
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction the n-pentane reaction; 5-hydroxy-2-hexanone, 6-hydroxy-
3-hexanone and 4-hydroxyhexanal from thhexane reac-
Alkanes are important constituents of gasoline and vehi- tion; 5-hydroxy-2-heptanone, 6-hydroxy-3-heptanone, 1-
cle exhausfl] and account for~50% of the non-methane  hydroxy-4-heptanone and 4-hydroxyheptanal from #he
volatile organic compounds observed in ambient air in urban heptane reaction; and 5-hydroxy-2-octanone, 6-hydroxy-3-
areas[2]. In the atmosphere, alkanes react primarily with octanone, 7-hydroxy-4-octanone and 4-hydroxyoctanal from
OH radicals[3], leading in the presence of NO to the for- then-octane reaction. A detailed reaction mechanism for the
mation of alkyl nitrates, carbonyls, 1,4-hydroxyalkyl nitrates atmospheric reactions of the 2-hexyl radical, one of the hexyl
and 1,4-hydroxycarbonyl$4-8], with formation of 1,4- radicals formed after H-atom abstraction frorhexane,
hydroxycarbonyls accounting for >50% of the products from leading to the formation of 5-hydroxy-2-hexanone and other
the >Cg n-alkaned8]. Reisen et al[8] identified and quan-  observed and potential products, is shown elsewligfre
tified 5-hydroxy-2-pentanone and 4-hydroxypentanal from Previous studies of 5-hydroxy-2-pentanone, the only com-
mercially available 1,4-hydroxycarbonyl, have shown that it
* Corresponding author. Tel.: +1 951 827 4191. reacts with OH radicals with a room temperature rate con-
E-mail address: ratkins@mail.ucr.edu (R. Atkinson). stant of (1.6t 0.4)x 1012 cm® molecule 1 s71 [9] and that
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in reaction chambers in dry air orNt converts (via cycliza-
tion and loss of water) to 4,5-dihydro-2-methylfufd®,11]
which is highly reactive towards OH and NQ@adicals and
O3 [11].

In this work, we have generated thes-Cg 1,4-
hydroxycarbonyls 5-hydroxy-2-pentanone [¢E{O)CH
CH2CH20OH], 5-hydroxy-2-hexanone [CG4€(O)CH,CH>
CH(OH)CHg], 6-hydroxy-3-hexanone [C4#CH,C(O)CH
CH2CH,OH], 5-hydroxy-2-heptanone [J€(O)CH,CH;
CH(OH)CH,CHgz], 6-hydroxy-3-heptanone [G4CH,C(O)
CH2CH,CH(OH)CHg], 1-hydroxy-4-heptanone [HOGH
CH2CH2C(O)CH,CH>CHgs], 5-hydroxy-2-octanone [Ckl
C(O)CH,CH2CH(OH)CH,CH2CHgs],  6-hydroxy-3-octa-
none [CHCH2C(O)CH,CH,CH(OH)CH,CHs] and 7-
hydroxy-4-octanone [CECH,CH>C(O)CH,CH2CH(OH)
CHg] in situ from their n-alkane precursors and inves-
tigated their reactions with OH radicals. Because
1,4-hydroxycarbonyls do not elute from gas chromato-
graphic columns without prior derivatizatig#,7], we used
Solid Phase MicroExtraction (SPME) fibers pre-coated with
0-(2,3,4,5,6-pentafluorobenzyl)hydroxylamine (PFBHA) to
allow in situ derivatization of the 1,4-hydroxycarbonyls for
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(n-octane) of the initially present alkane. The extents of reac-
tion were limited by photolytic depletion of methyl nitrite,
which resulted in decreasing OH radical concentrations with
irradiation time[12]. 3-Pentanone, at a concentration of
~(7-8)x 102 molecule cn3, was monitored in the cham-
ber during the experiments to ensure that the derivatization
efficiency did not decrease appreciably.

For the analysis of the-alkanesn-hexane through-
octane and the 3-pentanone internal standard, 1680yzs
samples were collected from the chamber onto Tenax-
TA solid adsorbent with subsequent thermal desorption at
~250°C onto a 30m DB-1701 megabore column held
at —40°C and then temperature programmed to 200
at 8°Cmin~!. Analyses ofn-pentane were carried out
with gas samples being collected in a 10Ccail-glass,
gas-tight syringe and introduced via a gas sampling loop
onto a 30m DB-5 megabore column initially held at
—25°C, and then temperature programmed to 200at
g°Cmin L.

Carbonyl-containing products were identified by using
on-fiber derivatization with SPMHE8,9,13-15] A 65um
polydimethylsiloxane/divinylbenzene PDMS/DVB fiber was

analysis as their oxime derivatives by gas chromatography coated with PFBHA hydrochloridg,14,15] This involved

with flame ionization detection (GC-FI$,9].

2. Experimental methods

Experiments were carried out ina7000-| Teflon cham-
ber at 298t 2K and 740 Torr total pressure of purified air
at <5% and (in the majority of the experiments) £&%
relative humidity. The chamber is equipped with a Teflon-

headspace extraction from 4ml of an aqueous solution
(~170 mg of PFBHA hydrochloride per 100 ml of water)
in a 20 ml vial over a 30 min period, with rapid agitation
using a magnetic stirrer. The PFBHA coating of the fiber
was carried out under nitrogen gas to minimize any ace-
tone contamination from laboratory air. The coated fiber was
then exposed to the reactants in the chamber for 5min to
form a PFBHA-carbonyl oximg14]. For GC-FID analy-
ses of the hydroxycarbonyl- and 3-pentanone-oximes, the

coated fan to ensure rapid mixing of the reactants during their exposed fiber was removed from the chamber and thermally
introduction into the chamber, and has two parallel banks of desorbed for 2 min (injection porttemperature at 26Ponto

blacklamps for irradiation. Hydroxyl (OH) radicals were gen-
erated by the photolysis of methyl nitrite (gBINO) in air
at wavelengths >300 nfii2], and NO was added to the reac-

a 30m DB-1, 0.32mm i.d., capillary column 3n phase
thickness) held at 40C and then temperature programmed
at 20°C min—* to 160°C, then at 2C min—* to 240°C and

tant mixtures to suppress (at least in the early stages of thethen at 20C min—1 to 300°C.

reactions) the formation of £) and hence of N@radicals
[12].

The initial reactant concentrations (in  molecule
cm3) were: CHBONO and NO,~4.8x 10% each; n-
pentane,~2.3x 1013, n-hexane,~1.1x 103, n-heptane,
~1.3x 1083 or n-octane,~1.5x 10'3. The methyl nitrite
concentrations were purposefully kept relatively low in
order to avoid the formation of high concentrations of
HCHO (from photolysis of methyl nitrite), which would be
derivatized and it was thought might lead to depletion of

The following chemicals, with their stated purities, were
usedn-pentane (99+%);-hexane (99+%);-octane (99+%)
and 3-pentanone (99+%), Aldrich Chemical Companmy;
heptane (99+%), Mallinckrodt; NO-99.0%), Matheson Gas
Products. Methyl nitrite was prepared as described by Taylor
et al.[16] and stored at 77 K under vacuum.

3. Results

the derivatizing agent, and hence to a decreasing response Using gas chromatography-mass spectrometry forisomer-
for the hydroxycarbonyls as the reactions proceeded. In specific identifications, the 1,4-hydroxycarbonyl products
each experiment, a series of intermittent irradiations was formed from the OH radical-initiated reactionsispentane
carried out with analysis of reactants and products during throughr-octane have previously been reported from this
the intervening dark periods. The total irradiation times, at laboratory [8]. Our present 1,4-hydroxycarbonyl assign-
20% of the maximum light intensity, ranged up to 100 min ments are based on this earlier woj® and here we
for eachn-alkane resulting in consumption of up to 28% monitored their relative concentrations, as oxime deriva-
(n-pentane), 42% nthexane), 49% r-heptane) and 57% tives, by GC-FID. The approach usgtl5] was to gen-
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erate the 1,4-hydroxycarbonyls from their parerdlkane
and monitor, on a relative basis, the concentrations of the S-Hydroxy-2-hexanone
1,4-hydroxycarbonyls as a function of the extent of reac-
tion of the alkane, defined as In([alkapédhlkane]), where
[alkane],and [alkang]are the alkane concentrations at time
to andt, respectively. For the reactions,

2
>
g
3]
OH + alkane — o« hydroxycarbonyl (1) ?
c
OH + hydroxycarbonyl— products 2) g
>
then, ‘;::;
alkane] k S
[hydroxycarbonyl] = u(e‘kﬂom’ — g k2[OHI B
ko — k1 =
0)
wherea is the hydroxycarbonyl yield from reactidn), k1 B-Hydroxy-3-hexanone
andk; are the rate constants for reacti¢hyand(2), respec- 0 ‘ ‘ : : :
tively, [hydroxycarbonyl]is the hydroxycarbonyl concentra- 0.0 01 0.2 0.3 0.4 0.5 0.6

tion at timer, [alkane]is the initial n-alkane concentration
and [OH] is the OH radical concentration. Computer cal-
culations show that Eq(l) holds even if the OH radical  Fig. 1. Plots of EqJll) for formation of 6-hydroxy-3-hexanone and 5-
concentration is not constant (in which case [@iBlfeplaced hydroxy-2-hexanone from the OH radical-initiated reaction-tfexane at
by f[OH]dt) [15]. The sole assumption for formulating Eq.  <5% relative humidity (open symbols) and at-5@% relative humidity

I) is that reaction and(2) are the onlv loss processes for (filled symbols). The lines are calculated from E4Y) using rate con-
( ) $1) ( ) y P stant ratios,/kq, = 3.0 for 6-hydroxy-3-hexanone and 4.0 for 5-hydroxy-2-

the alkane and the hydroxycarbonyl, reSpeCt'Vely' BeC"’u"S(:"hexanone. At each relative humidity, the different symbols denote different

In([alkane],/[alkanel}) = k1 [[OH]dz(or k1[OH]: if the OH experiments, and the hydroxycarbonyl concentrations are in arbitrary units
radical concentration is constant), then Bybecomes based on the GC peak areas. The data for 5-hydroxy-2-hexanone have been
displaced vertically by 3.0 units for clarity.

In([n-Hexane], /[n-Hexane],)

[hydroxycarbonyl] = A(e™* — e~ ) (In

where A =ca[alkane] ki/(kz — k1), B=kplky and Z- and E-oximes was used to monitor the concentration of
x=In([alkane],/[alkane]). For a given experiment, or the 1,4-hydroxyketones during the reactions, using only GC
a series of experiments with the same initial concentra- peaks that were not interfered with by other GC peaks. For
tion of the same alkanei is therefore constant, and the example, while one oxime from 5-hydroxy-2-octanone co-
hydroxycarbonyl concentration at timedepends on the elutes with one oxime from 6-hydroxy-3-octanoj&, the

values ofx andB. The variation of the hydroxycarbonyl con-  non-overlapping oxime peaks could be utilized to investi-

centration with extent of reaction, In([alkapg]alkane]), gate the kinetics of the OH radical reactions with these two
depends on the hydroxycarbonyl formation yield, hydroxyoctanones.

and the rate constant ratiéo/k; [15]. The value of Initial experiments involved the OH radical-initiated reac-
In([alkane],/[alkane]) at which the hydroxycarbonyl tion of n-hexane at<5% relative humidity, and the GC
concentration is a maximum ([hydroxycarbomy]) peak areas of the oximes of 6-hydroxy-3-hexanone and 5-

depends only on the rate constant ratifk; and is given hydroxy-2-hexanone are plotted against the extent of reaction
by In(ko/k1)/[(ko/k1) — 1]1=InB/(B — 1) [15]. Measurement  of n-hexane inFig. 1 (open symbols), with the different
of the hydroxycarbonyl concentration as a function of the experiments being shown by different symbols. Here, as in
extent of reaction during OH radical-initiated reactions of Figs. 2-5 the GC-FID peak areas of the oximes of the 1,4-
the precursor-alkane should then allow the rate constant hydroxyketones have been scaled to a constantinitial concen-
ratio ko/k1, and hence the rate constaptto be determined.  tration of then-alkane[15]. As noted above, the OH radical

A series of CHONO-NO-«-alkane—air irradiations were  concentration decreases with irradiation tifi€] because
carried out. The formation yields of the 4-hydroxyaldehdyes of depletion of methyl nitrite, leading to rapidly decreasing
from these reactions are smifl] and the GC-FID peaks incremental changes in In([alkapg]alkane]) with succes-
of their oximes could not be unequivocally identified and sive irradiation periods. As the extent of reaction increased
therefore no data are reported here concerning the kinet-the OH radical concentrations decreased, and any dark losses
ics of their OH radical reactions. The oximes of the 1,4- of the hydroxycarbonyls therefore became evident because
hydroxycarbonyls exist a8- and E-isomers, with the ratio  the dark losses during the 50-55 min time periods between
of the two isomer peaks being constant and characteristicconsecutive analyses became competitive with the OH radical
for a particular 1,4-hydroxycarbonyl. Therefore, for each of reaction. Attempts to fit the 6-hydroxy-3-hexanone and 5-
the 1,4-hydroxyketones, one or both of the GC peaks of the hydroxy-2-hexanone data obtained<i% relative humidity
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k/k,
1-Hydroxy-4-heptanone o
o 1.5
= 2.5
3
g
@
) 2
S =
% = 2.0
& 8 3.0
g s 4.0
3
>
x [e]
5 s
> o
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Ts] >
- 8
i3 1.5
= 2.5
0 "dl‘ T T T | 3.5
0.0 0.1 0.2 0.3 0.4
In([n-Pentane], /[n-Pentane] } D —
Fig. 2. Plotof Eq(ll) for formation of 5-hydroxy-2-pentanone from the OH
radical-initiated reaction of-pentane at 43 4% relative humidity, together o
with calculated fits to Eq(ll) for the rate constant ratios noted. The differ- © : ' T
0.0 0.2 0.4 0.6 0.8

ent symbols denote different experiments, and the 5-hydroxy-2-pentanone
concentrations are in arbitrary units based on the GC peak areas. In{[n-Heptane],/[n-Heptane],)

with Eqg. (I1) indicated that the hydroxyketone concentra- Fig.4. Plots of Eg(ll) for formation of 6-hydroxy-3-heptanone, 5-hydroxy-

tions decreased much more rapidly wheni xanel /[n- 2-heptanone and 1-hydroxy-4-heptanone from the OH radical-initiated reac-
pidly Fi(lp eﬂ’ [ tion of n-heptane at 58 5% relative humidity, together with calculated fits

hexane&b e).(ce_eded 0.3 than expected, f:lS evident from theto Eq.(Il) for the rate constant ratios noted. The different symbols denote
fits shown inFig. 1 (see also below). This could be due to giterent experiments, and the hydroxycarbonyl concentrations are in arbi-

6-hydroxy-3-hexanone and 5-hydroxy-2-hexanone undergo-trary units based on the GC peak areas. The data for 5-hydroxy-2-heptanone
and 1-hydroxy-4-heptanone have been displaced vertically by 2.0 and 4.0
units, respectively, for clarity.

5-Hydroxy-2-hexanone k,/k, . o . :
on ing cyclization, with loss of water, to form 4,5-dihydro-2-

ethylfuran and 4,5-dihydro-2,5-dimethylfuran, respectively,
as previously observed for 5-hydroxy-2-pentanone under dry
conditions[10,11] The reactions thought to be involved are
as follows, and appear to occur in the gas pHasg

[Hydroxyhexanones], arb. units

R1C(O)CH,CH,CH(OH)Ry —>. HO
R4 o Ro
6-Hydroxy-3-hexanone - H0 ¢t
0 {./' T T T T T T /
0.0 0.1 0.2 0.3 0.4 0.5 0.6 R4 Ry

O
In([n-Hexane], /[n-Hexane],)

Accordingly, we carried out analogous experiments at
Fig. 3. Plots of Eq(ll) for formation of 6-hydroxy-3-hexanone and 5- ~50% relative humidity, and these data are also plotted
hydroxy-2-hexanone from the OH radical-initiated reactiom-dfexane at in Fig. 1 (filled symbols). While there may still be some
50+ 3% relative humidity, together with calculated fits to B¢). for the rate decrease in the 6-hydroxy-3-hexanone and 5-hydroxy-2-

constant ratios noted. The different symbols denote different experiments, h trati t ti ti that
and the hydroxycarbonyl concentrations are in arbitrary units based on the exanone concentrations at longer reaction imes over tha

GC peak areas. The data for 5-hydroxy-2-hexanone have been displaced®r€dicted from use of Edll), the effect is much reduced. It
vertically by 2.0 units for clarity. therefore appears that these two hydroxyhexanones undergo
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12 2-pentanond9]. Because of the limited extent of reaction
which could be achieved farpentane (insufficient to unam-
‘;2”(;1 biguously define the value of In{fpentane]/[n-pentang)

5.0 at which [5-hydroxy-2-pentanone] maximizes), only a brief
4.0 study of this reaction was carried out to check whether or
not the experimental approach used here would give a rate
constant ratido/k; in agreement with our previous measure-
ment ofky [9]. As seen irlable 1 the rate constant obtained

in this work agrees with the more precise direct measurement

20 [9].

3.0 Even at 50% relative humidity, some of the hydrox-
yketones appear to decrease more rapidly than expected
from only OH radical reaction [i.e., from reactiofik) and
(2) only, in accordance with Eggl) and(ll)], suggesting
that these hydroxyketones are undergoing cyclization with

.5 loss of water to form alkyl-substituted 4,5-dihydrofurans to

2.5 greater or lesser extents. This is particularly apparent for

3.5 all three hydroxyoctanonebkig. 5). 1-Hydroxy-4-heptanone
and 5-hydroxy-2-heptanonEi. 4) also show some evidence
for a consistent decrease in concentration during the last
50-110 min of the experiments. A study of the dark behavior

7-Hydroxy-4-octanone of 1,4-hydroxycarbonyls as a function of relative humidity is

reported elsewheld 7].
UR T T T T T Table 1lists the rate constant ratids/k; derived from
0.0 0.2 0.4 0.6 0.8 10 the comparisons of the experimental data with the calcu-
In([n-Octane],/[n-Octanel,) lated curves based on E@l), and shown inFigs. 2-5
The derived rate constant ratios are subject to significant
Fig. 5. Plots of Eq(ll) for formation of 7-hydroxy-4-octanone, 6-hydroxy- - yncertainties, in part because only limited extents of reaction

3-octanone and 5-hydroxy-2-octanone from the OH radical-initiated reaction . . . "
of n-octane at 42 1% relative humidity, together with calculated fits to Eq. could be achieved with the eXpe”mental conditions used,

(I1) for the rate constant ratios noted. The different symbols denote different and for the hydroxyketones formed in theheptane and
experiments, and the hydroxycarbonyl concentrations are in arbitrary units 7-0ctane reactions, because of the dark reactions of the
based on the GC peak areas. The data for 6-hydroxy-3-octanone and 5-hydroxyketones to form unsaturated cyclized products
hydroxy-z-octanone' have been displaced vertically by 4.0 and 8.0 units, (see above anfll7]). These rate constant ratios have been
respectively, for clarity. placed on an absolute basis using rate constantsr the
reactions of OH radicals with-alkanes at 298 K (in units of
10-12cm® molecule 1 s~1) of: n-pentane, 3.80p-hexane,
cyclization with loss of water to form the dihydrofurans at 5.20;n-heptane, 6.76;-octane, 8.113], and the resulting
low water vapor concentrations, but that this occurs to a rate constantk, are also given ifable 1 The rate constants
much lesser extent at50% relative humidity. All further k> estimated as described by Kwok and Atkindd8], as
experiments were therefore carried out att58% relative revised by Bethel et gJ19], are shown iTable 1for compar-
humidity. ison together with the measured rate constant of Aschmann
Data obtained from CEDNO—-NO-air irradiations of- et al.[9] for 5-hydroxy-2-pentanone. Taking 5-hydroxy-2-
pentanen-hexane,n-heptane andi-octane are plotted in  hexanone as the example, the estimation method of Kwok
Figs. 2-5 respectively, in the form of the GC peak areas and Atkinson[18] considers H-atom abstraction from the
of one or both of the oxime(s) of the 1,4-hydroxyketones various Ch (kprim), CHz (ksed and CH ktert) groups and
formed from these reactions against the extent of reaction.from the OH group Kon), with the effects of substituent
Also shown in these Figures are calculated curves obtainedgroups “X” at thea and, in some cases, tifiepositions to
from Eq.(ll) at various values df2/k1 (=B) which appearto  the CH;, CHy and CH groups being taken into account by
encompass the data (the calculated hydroxyketone concentrameans of substituent factofgX) [18]. The rate constant
tion has been scaled in thvedirection to fit the experimental ~ for 5-hydroxy-2-hexanone is then calculated frag®H +
data in each case). While there is a certain amount of run- CH3C(O)CH,CH,CH(OH)CHs) = {kprimF(>C=0) + ksec
to-run variability, mainly showing up as variability in the F(>C=0)F(—CHy—) + ksed"(—CH2C(O)-)F(—CH(OH)-) +
GC peak areas of the oximes, for a given hydroxyketone the ktertF (—CH2—) F(—~OH)F(—CH3)+kon+kprimF(—CH(OH)-) }.
shapes of the curves are very similar from run to run. As At 298K, the partial rate constants arépim=
noted above, 5-hydroxy-2-pentanone was purchased and itsl.36x 10~ 13cm® molecule 1 s71, kgec=9.34x 10~ 13 cm?
the rate constarit, measured relative to that for 4-methyl- moleculels™!,  ken=1.94x 10-2cm® moleculels?1

[Hydroxyoctanones], arb. units
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Table 1
Rate constants ratids/k; and rate constanés for the reactions of OH radicals with 1,4-hydroxycarbonyls, together with estimated rate constants and the
measured rate constant for 5-hydroxy-2-pentanone

Alkane 1,4-Hydroxycarbonyl kolky 102 x kp (cm® molecule 1 s71)
This world This work® Estimatef
n-Pentane 5-Hydroxy-2-pentanone 442 15+ 8 13.9 (16+ 4)d
n-Hexane 5-Hydroxy-2-hexanone 401 21+ 6 17.8
6-Hydroxy-3-hexanone 3815 16+ 8 15.0
n-Heptane 5-Hydroxy-2-heptanone 301 20+ 7 21.7
6-Hydroxy-3-heptanone 251 17+ 7 19.0
1-Hydroxy-4-heptanone 151 10+ 7 18.5
n-Octane 5-Hydroxy-2-octanone 301 24+ 9 23.4
6-Hydroxy-3-octanone 261 16+ 9 22.8
7-Hydroxy-4-octanone 251 20+ 9 22.4

@ From comparison of the fits of E(l) with the experimental data shownfigs. 2-5 For each 1,4-hydroxyketone, the central value of the rate constant ratio
is the solid “best-fit” line, while the upper and lower limits to the rate constant ratios set by the cited uncertainties correspond to the dasheéadtaddsiolines
in Figs. 2-5 which encompass the experimental data during the initial extents of reaction. The occurrence of the dark loss reactions of the hydroxyheptanone
and hydroxyoctanonef&igs. 4 and bcould result in the fitted values bf/k1 being slightly overestimated and hence the rate constant ratios for these compounds
may be upper limits. The uncertainties are based on comparison of the calculated curves shown in these figures with the experimental data,cive.are subje

b Placed on an absolute basis using rate constarfisr the reactions of OH radicals wittralkanes at 298 K (in units of 162 cm® molecule’! s™1) of:
n-pentane, 3.801-hexane, 5.20;-heptane, 6.763-octane, 8.113]. Uncertainties in the rate constakis(~+10%) are small compared to the uncertainties in
the rate constant ratids/k; and have been neglected.

¢ Rate constants for the reactions of OH radicals with the 1,4-hydroxyketones were calculated using the method described by Kwok ar{d 8}tkasson
revised by Bethel et a]19].

d Rate constant measured by Aschmann geal.

and kon=1.4x 10 3cm®moleculets1 [18], and the  References
necessary group substituent factors #ieC=0)=0.75,
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