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Translator to 
move injector

OH Injector

Teflon Flow Tube

Anemometer

Hg Lamp

90º-bend

Fan

Laser

Sampled 
Atmosphere

From Flowmeter: Air 
/ N2 + H2O

sample 
inlet

PMT

OH is
measured 
by FAGE

OH
decays

OH
made in
injector

Ambient OH
is removed 
in sample 

line

FLOW

Flow-tube reactor with the atmosphere as the reagent

Fluorescence cell

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



[OH] = [OH]0 exp (-k¢OH t). Obtain k¢OH from semi-log plot
Change t by moving injector position 

Semi-log decay of OH

Physical loss (zero air)  
k¢= 1.88 ± 0.09 s-1

Field measurements 

12.46 ± 0.15 s-1

18.59 ± 0.21 s-1

OH

OH

/1

VOC]['

t=
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[OH] peaks before noon, k¢OH after noon (isoprene dominates)

But - calculated reactivity gives a maximum only of k¢= 8.0 s-1

Some OH sinks remain unmeasured – as seen in other forests

[OH] k¢OH
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Implies significant OH sources are missing



k¢OH [OH] = L(OH) = P(OH) = OH turnover rate
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k(RO2+NO)~k(RO2+HO2)~1o-11 cm3 molecule-1s-1. For [NO] = 400 ppt, k’ ~ 0.1 s-1

For [HO2] = 4 ppt, k’ ~ 10-3 s-1.
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OH

RH

R

RO2

QOOH

O2QOOH

O2

O2

O2

OH  +  R'OOH

Products  +  OH

R'O  +  OH

Smaller radical (R 1)  +  Alkene (A 1)

HO2  +  Alkene (A 2)

Termination

Propagation

Branching

R + O2 � RO2 ® QOOH
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CH3OCH2
+O2

IM1, RO2

IM2
QOOH

TS1

2CH2O+OH

TS2
TS3(c,t)

CH2O...CH2OOH

TS4

OH+
c-OCOC

TS5

IM3, R'O

TS6

H+R"CHO

CBS-QB//mpw1k/avtz + DZPE
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Products

PHENOL

HO2

+O2

NO

NO2O2

HO2

+ +
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HO2
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+ OH

NO

NO2O2

HO2

EPOXY-OXY

PEROXIDE BICYCLIC

H-ABSTACTION
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Little ring opening
along phenol route

Successive addition of OH,
NO3. Leads to formation of 

nitrophenols

Low ozone 
formation 
route

Ring opening routes are
most active  photochemically
and dominate ozone formation
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Butkovskaya et al:

HOCHCHO   +   O2 ® HO2 +    (HCO)2 81%              

HOCHCHO   +   O2 ® OH   +   HCOOH   +   CO        19%
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