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ABSTRACT A critical reaction affecting the oxidation chemistry in the middle-to-upper
atmosphere occurs between hydroxyl (OH) and hydroperoxyl (HO2). The reaction rate
coefficient for OH + HO, — H,0 + O, , here called kon+Ho2, has challenged laboratory
kineticists for 50 years. However, several measurements from the past 30 years had approached a
rough consensus — until the publication of a new study examined, for the first time, the water
vapor dependence of this reaction. According to the study, kon+noz is not the recommended value
of 11.0 X 107! cm® molec™! s!, but instead a water-dependent (~1x 10! +2.17x10"2*[H,0])
cm® molec™! s, Our study examines the water dependence of kon+Ho2 using water vapor
photolysis of moist air at atmospheric pressure in a flow tube, with direct detection of both OH
and HO». Observed OH decays were due only to the OH reaction with HO, and to a lesser extent
the OH loss to the flow tube wall and trace impurities. The resulting kon+Ho2 1s (8.54£2.90)x 10
' em? molec™! s7!, 68% confidence, independent of water vapor and lower than but consistent

with the recommended value.
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1 Introduction

The atmosphere’s primary oxidant, the hydroxyl radical (OH), comes from solar radiation
dissociating ozone (O3) into molecular oxygen (O2) and excited-state O (O('D)), which then
reacts with water vapor (H20) to produce 2 OH molecules. OH then reacts with hundreds of
chemical species, often producing the hydroperoxyl radical (HO>). HO» reactions with nitric
oxide (NO) or Os, producing OH. Because the reactions lead to rapid cycling between OH and
HO., the sum of them, OH+HO, is often called HOx. This cycling continues until HO> or OH
termination reactions form more stable chemical species. One of the most important termination

reactions is R1:

OH + HO, - H,0 + 0, (R1)

This reaction terminates both OH and HO», returning the radicals to water vapor.

This reaction influences atmospheric chemistry in several ways. First, throughout most of the
troposphere, away from urban areas and other large NO sources, this reaction removes from the
troposphere a sizeable amount of HOx, about 15% near Earth’s surface, growing to ~50% above
10 km altitude.! Second, extreme amounts of OH and HO, were recently found to be produced
directly by lightning and weaker electrical discharges in thunderstorm outflow anvil clouds.?
This lightning-generated OH, called LOH, is calculated to be responsible for 2 to 16% of global
OH oxidation, but this calculation depends heavily on the reaction rate coefficient of OH +
HO, - H,0 + 0,, here called kon+no2. This reaction removes over half of the OH before it can

react with carbon monoxide (CO) or other chemical species. Thus, the value of the reaction rate



coefficient is critical for determining the atmosphere’s oxidation capacity and thus lifetimes of

CO, methane (CH4), and other atmospheric constituents.

The value of the reaction rate coefficient recommended by IUPAC? for the reaction of OH +

HOZ _)H20 +02 1s

kLUPAC . = 4.8 x 107 exp(250/T) cm3molecule™ts™*

where T is temperature. At T =298 K, kLYFAS,, =11.0x107!" cm® molec™ s™!. This
recommendation is based on six studies that measured OH and in some cases also HO,.*® Two
early studies that estimated OH + HO, — H,0 + 0, by looking at effects of secondary
chemistry on the reactions of OH with either hydrogen peroxide (H202) or ozone (O3) found rate
coefficients of (1 — 3) x 1071 cm® molec™! s'.1%!! A 2020 study by Assaf and Fittschen'? using
direct measurements of OH and HO» measured 10.2 X 107! cm?® molec™! s!, consistent with the
IUPAC recommendation. None of these studies examined the reaction rate coefficient as a
function of water vapor over a substantial range.

A 2023 study did. Speak et al.'® used two different laboratory systems and theoretical
calculations to study kon+no2 and its water dependence. They determined the kon+no2 to be
~1 X 107! ¢cm® molec™ s when water vapor was ~10'¢ cm, increasing to 8x 107! cm® molec™!
s”! when water vapor was greater than 3x10'” cm™. The water vapor dependence was determined
to be 2.17 x 10728 ¢cm® molec™! s7!. If this result is correct, then OH in the upper troposphere and

the impact of lightning-produced OH on global OH oxidation would need to be reassessed.
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In response to the Speak et al. > results, Chen et al."* used the same method as Assaf and
Fittchen'? for determining kon+toz, but this time, did the experiments with either no added water
vapor or [H20] = 6.32x10'¢ cm™. In both cases, they obtained kom+noz = (11.040.12) x 107!
cm’® molec™ s, indicating that kor+ro2 is independent of water vapor.

In this paper, we examine the reaction rate coefficient for OH + HO, — H,0 + O, and its
water vapor dependence over a range of water vapor concentrations using the simplest, near-
atmospheric-like chemistry we could imagine. It involves flowing mixtures of atmospheric
pressure air and water vapor past a moveable ultraviolet radiation source and detecting both OH
and HO» at the end of the flow tube. By varying the water vapor concentrations and HOx
production and directly measuring the OH and HO, decays, we were able to determine the

kon+no2 and its water vapor dependence. We compare and contrast our results with those of the

previously mentioned references.

2. Experimental design and execution

Our experiments use the discharge-flow method for measuring the decay of OH in the
presence of excess HO». Details of this apparatus can be found in Jenkins et al.!> Relevant details
for this study are in Table 1. The experimental apparatus consists of a flow tube used primarily
for research on OH, HO», NO, NO», O3, and other products of electrical discharges including
sparks and corona. However, instead of a fixed discharge to create OH and a moveable one for
HO: as has been used before’, a moveable mercury (Hg) lamp, positioned just above the quartz
flow tube, emits both the 185 nm and 254 nm radiation to create both OH and HO: in a disc
filling the flow tube cross section and ~1 cm thick along the tube length. Less than 20% of the

185 nm radiation is absorbed even at the tube bottom, resulting in a fairly uniform distribution of



OH and HO> throughout the tube’s cross-section. Both OH and HO» were measured by the

Ground-based Hydrogen Oxides Sensor (GTHOS), with its inlet sampling from the center of the

flow at the end of the flow tube. '>!7

Table 1. Characteristics of laboratory set-up and experiments.

component characteristics uncertainty
(68%
confidence)

flow tube material: fused quartz; 1.D: 4.6 cm; length: 105 cm

flow amount flow: 50 LPM; pressure: 950-1000 hPa; T =294 K;; <5%
Re ~ 1500; measured centerline velocity: 86 cm s!; Radial
flow profile: not quite fully developed laminar flow.

stable gases air (dewpoint:-40°C; CO ~ 20 ppbv; OH reactivity <0.5s!); | N/A
HPLC-grade water (400-15,000 ppmv)

detection OH: LIF in 6-hPa detection cell, sampled through 1-mm hole | +20%
perpendicular to flow and 0.5 cm from flow tube centerline
HO2: NO+HO2 -OH+NO,, OH LIF in detection cell +20%
O3: UV absorption, Thermo 49C +5%
H>O, pressure, temperature: Vaisala HMT310 +5%

signals OH signal: on-line 5-500 cts s™'; off-line 0.2 cts s™!
HO; signal: on-line 20-2000 cts s”'; off-line 0.2 cts 5!

OH/HO:z source | UV Hg lamp (Atlantic Ultraviolet 16007-V177); placed 0.5
cm above quartz flow tube; 185nm:254nm < 0.1 ; 8mm slit
perpendicular to flow; fluxzsanm < 10'° photons cm™ s7!;16
UV varied by covering with FEP sheets (0.12 mm thick)

OH decays five 5-cm steps between 15 — 35 cm from HOx sampling inlet; | £20%
OH decay found by least-squares fit to log(OH) versus
reaction time for each experiment

wall loss and OH: 0.9s!; impurity: 0.35 s°!; total: 1.25 s 0.3 s’

impurities

HO»: <0.3 5!

initial radical
ranges

OH: 3.5%10°-2.6x10' ¢cm™
HOz: 7.2x10° - 1.0x10" cm
0Os: 0-70 ppbv, except 3 experiments at ~120 ppbv

Number of
experiments

OH wall loss: 22
OH + HOg rate coefficient: 51

GTHOS measures OH by laser-induced fluorescence (LIF) in air that was pulled through a 1-

mm pinhole past two detection chambers at 6 hPa pressure. OH absorbs the laser radiation in the




Q1(2) line at 307.9948 nm (called on-line) and its fluorescence was detected by a gated
microchannel plate set at right angles to the laser beam and the flow. The laser was pulsed at 3
kHz, has an average power of 0.5-7 mW, and was passed through the air flow 32 times with a
multipass cell. For this experiment the laser power was ~1 mW and the beam diameter at the
center of the detection cell was ~ 4 mm. To distinguish the OH fluorescence signal from
background signals, 25-seconds of on-line were followed by 5 seconds of off-line, with the laser
wavelength shifted, alternately, -0.008 nm or +0.008 nm from the on-line wavelength. HO> was
detected when NO is added upstream of the detection cell and reacts with HO; to produce OH,
which is detected by LIF.

For each experiment, OH and HO> were measured as the UV lamp was moved further away
from the GTHOS inlet in five steps, collecting signal for 30-seconds at each step. A linear least-
squares fit to the logarithm of these OH data as a function of reaction time gave a slope equal to
the OH decay (s™).

In the flow tube, the stable gas composition is N2, Oz, and H>O. Photolysis by the UV lamp
initiates fairly simple chemistry, as shown in the following reaction sequence, where “P”

indicates HOx production and “R” indicates OH reactions.

H,0 + UV(185nm) + 0, — OH + HO, (P1)
0, + UV(185nm) + 20, — 05 + 05 (P2)
0; + UV(254nm) - 0(*D) + 0, (P3)
0(*D) + H,0 — OH + OH (P4)
OH + 05 — HO, + 0, (R2)
OH + OH 5> HOOH + 0, or H,0 + 0 (R3)
OH + (wall&impurity) — (R4)



OH + HO, — H,0 + 0, (R1)
No reactions with H>O» as a reactant are listed because only small amounts of H>O> would be
produced and the modeled H2O: for these conditions does not exceed 5x10° cm™. Thus, the
OH-+H,0; reaction frequency, with a rate coefficient of kom+202 =1.7X10!2 cm?® molec™ s7!, is
negligible. With O3 less than 70 ppbv (1.7x10'? cm™), R2 and R3 affect the OH decays by less
than 4%, although their contributions are still subtracted from the calculated decay slopes of
individual experiments. More than 95% of each OH decay is due to R1 and R4.

The frequency for R4 is half the total OH decay for [HOxJinitial < 2X10'° cm™, but shrinks to
less than 20% for [HOxJinitiat > 5% 10'° cm™. Thus the frequency for R4 is a large enough fraction
that it must be quantified and subtracted from the calculated OH decay slope. To measure this
frequency, we decreased HO; and OH by reducing water vapor and/or UV flux. The lower HO>
reduced the contributions of R1, R2, and R3 to the OH decays, while maintaining enough OH to
measure the OH decay slope.

In these measurements, the contribution of R1 to the OH wall decay slope varied from
10% to 35% if the IUPAC reaction rate coefficient was used. (Note: in the Discussion, we

describe the impact of using the reaction rate coefficient from Speak et al.'?

in this analysis.)
Once kon+Ho2 was found, it was used to correct the wall loss frequency, which was then used to
find an updated value of kon+Hoz. The updated kon+no2 was then used to find a new value for the
wall loss frequency. In the second iteration, the new wall loss frequency was less than 1%
different from the previous value, so the iterations were stopped and the updated kon+no2 was

adopted as the reported value. The resulting average OH wall loss/impurity frequency is

(1.25+0.3) s!, 68% confidence.



In the experiments to find the loss frequency for the wall loss and impurity, HO» increased
slightly while OH decreased. HOy, the sum of OH and HO,, decreased less than OH, suggesting
that some of the OH loss is due to reactions that cycle OH into HO>. The HOx decay will not be
influenced by reactions with impurities that cycle HOx between OH and HO», but will be
influenced by terminal losses of OH and HO». From analysis of the HOx decays, the loss
frequency of R4 due to wall loss is ~0.9 s!, leaving ~0.35 s”! for an impurity reacting with OH to
form HO». The measured CO accounts for less than half that impurity.

Reaction P1 produces equal amounts of OH and HO», but in the ~0.2 s between the GTHOS
inlet and the first accessible measuring point, OH had dropped more than HO; because of greater
wall and impurity losses. On average, for the OH decay measurements, HO; started 4 times
larger than OH, with a range of 2 to 10, and dropped on average 15% during the experiment,
with a range of 0% to 30%. Furthermore, the HO> decrease between the first and final steps is
within 15% of the OH decrease when it is corrected for wall/impurity loss. This similar decrease
indicates that kon+Ho2 1s removing them both as expected. Thus, although the initial loss of equal
amounts of OH and HO» by R1 is quadratic, by the time OH and HO» are measured, HO> is in
excess. We can assume the OH decay is pseudo-first-order using the average HO; as the excess

reactant for each experiment:

_ dlog(OH)/dt—kywau— kon+03[03]

k = El
OH+HOZ [HOZ]average ( )

The uncertainty in the derived rate coefficient for kon+noz is dictated primarily by the
uncertainties in the OH wall loss, the HO, measurement, and the uncertainty due to the precision

of the measured OH decays. The precision uncertainty is taken as the standard deviation of the



calculated kon+noz and is due to variations in the calculated slopes, discussed further in the
results. Uncertainties in the reaction frequencies of OH+03 and OH+OH are small enough to be
neglected in this propagation-of-error analysis. Since the fractional uncertainty in kwan is £0.25,
in [HOz]average 1s £0.20, and in the OH decay slope measurement is £0.20, all at 68% confidence,
the resulting uncertainty in kon+noz is 34%, 68% confidence.

This study is the first time this laboratory flow system has been used to measure a reaction
rate coefficient. Measuring reaction rate coefficients in a flow tube with these conditions (970
hPa; 86 cm s7'; 4.6-cm diameter) is uncommon. However, the measured radial velocity profile
and the centerline velocity are consistent with expectations for flow approaching but not yet at
fully developed laminar flow. To test this system, we chose to find the rate coefficients for two
reactions: OH with a-pinene and OH with perfluoropropylene (CsFe).

For the a-pinene reaction, known amounts of a-pinene (Aldrich, 98% pure) were added to
the humidified air in the flow tube using a syringe pump (Chemyx Inc., Fusion 100) to inject a-
pinene into a 1 LPM flow, which was added to the main 49 LPM flow in '4” Teflon tubing prior
to the air entering the flow tube. The flow-tube pressure was 970 hPa and temperature was 294
K. The a-pinene concentrations in nine experiments ranged from 6.7x10'° cm™ to 2.0x10'" cm’
3, resulting in the range of OH reactivity from this reaction from 3.6 s to 10.8 s™\. Other
contributors to the OH decay were OH+HO, (0.8-2.9 s') and OH wall/impurity loss (1.25 s™).
Subtracting these additional contributors from the linear-least-squares slope to the OH decay
resulted in kourap = (5.14£0.7)x 10! cm® molec™' s!, where the uncertainty is precision only.
This result is consistent with the IUPAC rate coefficient of konrap = 5.4x 107! cm?® molec! s7!.2

For the C3F¢ experiments, a few hPa of C3F¢ was drawn from the gas over liquid C3Fs

(SynQuest Labs, 98.5% pure) into a stainless steel reservoir, to which ~2000 hPa of high-purity



Nz (Linde, 99.999% pure) was added. This C3F¢/N> mixture was flowed at rates between 0 and 5
standard cubic centimeters per minute (sccm) into total flow (50,000 sccm), resulting in five
values of [C3Fs] from 0 to 2.2x10'? cm™. Although C3Fs can be photolyzed by the 185 nm
radiation with an absorption cross section of ~107'7 cm?,'® photolysis with the UV flux given in
Table 1 would produce a negligible amount (< 2 pptv) of a fluorine radical. Three different
combinations of water vapor and UV filters were used to make different amounts of OH and
HO:. Initial OH was (0.4-1)x10'° cm™ and, for each of the combinations, HO2 was independent
of C3F¢ and (1-2)x10' ¢cm?. The slope of the OH decay rate versus [C3Fe] for all sixteen
experiments gave a reaction rate coefficient of (2.10+0.30)x10"'2 cm™ molec™ s™! and the mean
of all values with [C3Fs] > 0 is (2.2440.39)x 102 cm® molec™ s!. This result is consistent with
the IUPAC recommendation of 2.18x1072 cm™ molec™! s™..3 Our measured rate coefficients for
OH with a-pinene and with perfluoropropylene demonstrate that this laboratory flow system is
suitable for measuring OH reaction rate coefficients.

For OH + HO, — H,0 + 0,, some OH decays were calculated with a photochemical box
model to ensure that the approximations leading to Eq. 1 were valid. The MCMv3.3.1
mechanism'® was run using the FOAM photochemical box modeling framework.?® The inputs to
the model included the measured values for pressure, temperature, H>O, O3, CO, OH wall loss
frequency, initial OH, initial HO», and calculated kon+no2. The model was run for 0.25 seconds

and the intermediate steps were saved.

3. Results
We calculated kon+no2 for each of the fifty-one OH decays. Four typical OH decays out of

the fifty-one experiments are shown in Figure 1. The measurements are the markers, the linear
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least-squares fits are the colored lines, and the model-calculated OH decays are the gray dashed
lines. For these four experiments, the initial OH ranged from 0.7x10'° cm™ to 1.3x10'° cm™, but
each one has been scaled to the mean value of the four initial points so that the decays from the
different experiments can be more easily compared. To the right of the decays are the average
HO:> concentrations for each experiment. The OH decreases from less than a factor of two to a

factor of ten. The legend gives the water vapor concentration and number of filters used for each

experiment.
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Figure 1. OH decays versus reaction time. Five OH typical decays including wall loss are shown

along with their average HO> concentrations. Initial OH values have been scaled to the mean
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initial value for the plot. The legend shows the water vapor concentration and the number of UV
filters used for each experiment. Gray dashed lines show the scaled OH decays as calculated with

the MCMv3.3.1 model.

Note the middle two OH decays that are almost identical, as are their average HO»
concentrations. For the OH decay with HO2 = 3.5x10'° cm™, this HO2 was achieved using
5.5%10'¢ cm™ of water vapor and no filters, while the OH decay with HO> = 3.7x10'° cm™ was
achieved with 2.1x10'7 cm™ of water vapor and 2 UV filters reducing the 185 nm radiation. The
similarity in these two decays despite the factor-of four difference in water vapor indicates that

kon+no2 1s independent of water vapor.
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Figure 2. Reaction rate frequencies for the 51 experiments ordered by water vapor. Left axis:
Reaction frequencies for OH+HO; (blue), O3+OH+OH (red), and wall/impurities (yellow) are

shown as bars. Right axis: kon+no2 for the 51 experiments are given as gray stars.

The reaction frequencies for OH + HO, - H,0 + O, , the combined reactions of OH with
O3 and OH, and the OH wall loss are shown for the 51 experiments in Figure 2. The experiments
are arranged from lowest water vapor to highest. The scatter in kon+Ho2 appears to be
independent of water vapor, the reaction frequency of OH + HO, — H,0 + 0,, and the
difference between the reaction frequency of OH + HO, — H,0 + O, and the OH wall loss

frequency. Thus the scatter in kon+no2 is due to other factors, especially statistical variation.
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Figure 3. OH+HO: reaction rate coefficient as a function of water vapor. Shown are the kon+noz
of all 51 individual experiments (gray stars); the kon+moz averaged into 0.5x10'7 cm™ bins (blue
circles); the linear fit to experiments (black line); the standard deviation in kon+to2 at 68%
confidence (dashed black lines); the IUPAC recommendation (green dashed line); and the Speak

1.13

et al.’” water-dependent kon+no2 (red dash-dot line). Average kon+no2 and its total error (68%

confidence) are shown to the right (black dot and lines) and is (8.5442.90)x10°!'! cm? mole! s\

The reaction rate coefficient kon+no2 for the 51 experiments are shown in Figure 3. The 51
individual experiments (gray stars) are distributed over the water vapor range, but because the

focus of this study was to test the Speak et al.'?

results, half the experiments were conducted at
lower water vapor concentrations and thus they have smaller decay slopes and greater statistical
variability. Also shown on the figure are kon+uo2 averaged for water vapor bins of 5x10'° cm™,

the linear least-squares fit to the 51 experimental results in the solid black line, along with its

uncertainty at 68% confidence, dashed lines for kon+no2 from TUPAC? and Speak et al.'>.

4. Discussion

This study has some differences with previous studies. First, in this study all experiments
were conducted in air at atmospheric pressure, while most other studies used N», Ar, or He as the
carrier gas, usually at a lower-than-atmospheric pressures. Second, the reaction frequency range
used in this study was ~3-10 s!, while all other studies had reaction frequency ranges 10 to 100
times larger. Third, the chemistry in this study was designed to minimize all chemical reactions

except the reaction of OH + HO», with OH wall loss/impurity as the only competition. Fourth,
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only Speak et al.'® and this study examine the dependence of kou-+no2 on water vapor over the
atmospherically relevant range from ~10'¢ cm™ to ~3x10'7 cm™.

In Figure 3, the linear least-squares fit to our experiments has a water vapor dependence of
4.4%x102° cm® molec™! s, although the slope is not statistically significant. If we assume the
slope is real and the water vapor dependence is due to the formation of the HO>-H>O complex
using the equilibrium constant give in Speak et al.,'* then the reaction of OH with the complex
would need a reaction rate coefficient of ~8x10™!! cm® molec™ s7!, nearly identical to the water
independent intercept for kon+noz. Further, the close similarity of the two middle two OH decays
in Figure 1, despite the factor-of-four difference in water vapor, provides additional evidence
that kon+noz calculated from our 51 experiments is independent of water vapor. If Speak et al.!®
was correct, the slopes of these two decays would be different by a factor of 2.5. Thus, our
results support a water-independent kow+noz, at 68% confidence, of (8.5442.90)x10!! ¢cm?
molec s,

As mentioned in the Experiment design and execution section, the values for OH wall loss
are somewhat dependent on the kon+noz used to correct the wall loss decays. If the Speak et al.!
value is used, then the calculated wall loss frequency becomes 1.5 s'. When this value is used to
calculate kon+no2 from our data as a function of water vapor, kon+noz = 7.4X102°[H,0] +
0.67%1071° cm™ molec™ s™!. As before this water vapor dependence is statistically insignificant
and the averaged kon+noz is (7.7542.64)x 10! cm™ molec! s!, which is 14% lower than the
kon+no2 we found from these experiments using the IUPAC? kon+noz to correct the wall loss and
10% lower than the kon+no2 we found from these experiments using our kKon+Ho2 to correct the

wall loss.
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The kon+no2 from our experiments is lower than but consistent with the [UPAC

? as well as the more

recommendation and the several studies that support that recommendation®
recent studies by Assaf and Fittschen'? and Chen et al.'* At water vapor concentrations less than
~2x10'7 cm™, our result is inconsistent with the water-dependent result of Speak et al.'> We have
no definitive explanation for this substantial difference with Speak et al.,'? especially for their
theoretical water-dependent result.

The 2016-2018 NASA Atmospheric Tomography (ATom) study was a series of aircraft
flights south over the central Pacific Ocean, east over Antarctica, north over in Atlantic Ocean
and west over northern Canada, once in each Northern Hemisphere season. These flights
consisted of almost constant ascents to 10-14 km followed by descents to ~ 0.2 km, thus
scanning almost the entire troposphere. The airborne configuration of GTHOS, called ATHOS,

3 and

was on these flights.! At altitudes above 4 km, water vapor was less than 107 cm’
according to Speak et al.,'® kou+noz should be less than 3x10'! cm® molec™ s7!. On average for

altitudes above 4 km and different latitude bands, the percent difference (100 X

observation—model

) for OH is less than 30% and for HO: is less than 20% for the model using

(observation+model)/2)

the IUPAC?® recommendation for kom+noz. If the Speak et al.'?

value is used instead, the percent
difference is less than that using the [IUPAC? by as much as 10-15% at some altitudes and
latitudes and a similar amount larger for other altitudes and latitudes. In all cases, the percent
differences using either Speak et al.!* or IUPAC? are within combined model and observation
uncertainty of ~ +40%. Thus, the ATom results provide no evidence for or against the kon+no2
113

from Speak et a

5. Conclusions
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1.13 raised an interesting question about the water vapor dependence of the reaction

Speak et a
between OH and HO». Using our laboratory system designed for electrical discharge studies, we
devised flow-tube experiments that measure OH and HO> directly in the simplest chemistry we
could conceive at atmospherically relevant gas composition and pressure. In the final analysis,
these experiments provide substantial evidence that OH + HO, — H,0 + 0, is independent of
water vapor and has a room temperature rate coefficient of (8.5442.90)x10!'! cm?® mole™! s/,
68% confidence, lower than but consistent with current IUPAC recommendations®. While our
result is consistent with the [UPAC recommendation?, it is ~30% lower and would result in OH
being ~5% greater in the upper troposphere and in thunderstorms. We recommend the use of a

water vapor independent reaction rate coefficient and the re-evaluation of the IUPAC

recommendation® considering this new lower Kon+moz.

SUPPORTING INFORMATION

The following files are available free of charge.

Experimental data used to determine the OH + HO, - H,0 + O, reaction rate coefficient. The
variables are experiment number, and, for each experiment, pressure, temperature, number
concentration, time step for the five OH measurements in each decay, H>O concentration,
number of UV filters, O3 concentration, HO> concentration averaged over the OH decay for each

experiment, and OH concentration for each of the five lamp positions in 5-cm increments.
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