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Measurement of OH reactivity: Leeds OH reactivity (lifetime)
iInstrument (Dwayne Heard et al.)

Flow-tube reactor with the atmosphere as the reagent

Amospher ‘ Ambient OH oH on ORI
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Kow= k[VOC]

Semi-log decay of OH |
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[OH] = [OH], exp (-k& 1). Obtain kg, from semi-log plot
Change t by moving injector position

IN{OHs gnal - background)

8.5
g

7a
7
6.2 7
6
9.5
5
45 -

A

T

.

AN

\;;;m\

\
\G\g

L
H‘Hm

—— Physical loss (zero air)
k¢=1.88 +0.09 s

Field measurements
——12.46 £+ 0.15 st

h

I

he

18.59 + 0.21 st

0

01 0.2
Feaction Time /s

0.2




N A I "HHA

=(> ) ( /
0.6 5"1f
[O H 51?“6’2% 45‘_ k% H
40
9.75% 1
67.9% 45
I-f 30—-
) i
I CO S 251
[&] i
I CH, 665% © 20-
I isoprene T :
. |o-pinene R
8.18% 1 -,
I camphene D 0]~
_ 3-carene 3.74% 5]
-Y-terpmene 00:00 04:00 08:00 1200  16:00  20:00  24:00
I imonene Time

[OH] peaks before noon, k¢, after noon (isoprene dominates)
But - calculated reactivity gives a maximum only of k¢= 8.0 s!

Some OH sinks remain unmeasured — as seen In other forests
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P(OH)

OH
OH] L'«—— Measured

Implies significant OH sources are missing



a

k¢, [OH] = L(OH) = P(OH) = OH turnover rate
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* o "H#HS

kK(RO,+NO)~k(RO,+HO,)~10*! cm3 molecule-st. For [NO] = 400 ppt, k' ~ 0.1 s
For [HO,] = 4 ppt, k' ~ 103 sL.
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Butkovskaya et al:

HOCHCHO + O, ® HO, + (HCO), 81%

HOCHCHO + O, ® OH + HCOOH + CO 19%



~~

125+

100+

754

50

25

11+ 0,

TS1-c(i) TS3-c-ax-2,6

. , 1.72x16
| —>
C C 4.83x108
: 13-c-eq-OOH
i 56.0
12-¢-ax
TS3-t-eq-00 '
i 8.31x1016
‘—
6.16x10!
| 13-t-eg-OOH > y
8 / ( 3 TS4-c(+Q)

13-t-2,6

-50-

TS4-c

-59.1
14-c(epoxide)

-68.6 13-c-2,6

14-c(peroxy)



R o Ro



