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1,2-IHN

Do other losses (such as hydrolysis) affect the 1,2-IHN atmospheric lifetime?
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Instrumentation

Vasquez, et al. AMTD 2018

Low-pressure gas chromatography + chemical ionization mass spectrometry

HR-ToF-CIMS

GC
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PROPHET 2016: Field Observations

8 9 10 11 12
Retention Time [minutes]

0

0.2

0.4

0.6

0.8

1

N
or

m
al

iz
ed

 P
ea

k 
H

ei
gh

t

Jul 23 Jul 24 Jul 25 Jul 26 Jul 27 Jul 28
Time [local]

0

5

10

15

20

25

30

35

IH
N

 [p
pt

v]

HO

ONO2

OH

ONO2

1,2-IHN

4,3-IHN



Comparison to ISOPOOH

HO

ONO2

HO

OOH

OH

OOH

OH

ONO2

OH

O2

HO

O2

OH, O2

1,2-RO2 System

4,3-RO2 System

NO

NO

HO2

HO2



Comparison to ISOPOOH
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Comparison to Model

Adapted from Teng, et al. JACS 2017
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Comparison to Model

Adapted from Teng, et al. JACS 2017

Discrepancy to model and ISOPOOH suggests unexplained loss unique to IHN

ISOPOOH
YISOPOOH

+
IHN
YIHN 1,
2-

to
 4

,3
-

iso
m

er
 ra

tio Compound Base Model PROPHET

IHN 2.3 2.7

ISOPOOH 2.6 7.9

1,
2-

to
 4

,3
-

iso
m

er
 ra

tio Compound Base Model PROPHET Model
+ kisom

IHN 2.3 2.7 6

ISOPOOH 2.6 7.9 7.6

1,
2-

to
 4

,3
-

iso
m

er
 ra

tio Compound Base Model PROPHET Model
+ kisom

IHN 2.3 2.7 6

ISOPOOH 2.6 7.9 7.6



Caltech 2017: Field Observations 

Difference in ratio partially reflects 
differences in RO2 chemistry
• 11% of 4,3-RO2 underwent RO2

isomerization at Caltech
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Rapid 1,2-IHN Loss
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Rapid 1,2-IHN Loss

Humidified Chamber

Strong dependence between RH and 
lifetime of 1,2-IHN
• Correlation not present in a clean chamber 

bag implying uptake onto wet surfaces
NMR experiments provide an upper limit 
of < 10 s for hydrolysis lifetime 
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Rapid 1,2-IHN Loss

Strong dependence between RH and 
lifetime of 1,2-IHN
• Correlation does not exist in a clean 

chamber bag implying reactive 
uptake onto surfaces

Humidified Chamber Ambient Data

Hypothesis: Hydrolysis affects the 1,2-IHN atmospheric lifetime
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Rapid 1,2-IHN Loss
2 - 5 hour lifetime against hydrolysis
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Rapid 1,2-IHN Loss
2 - 5 hour lifetime against hydrolysis
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2. Ambient data suggest a rapid loss of 1,2-IHN, which is hypothesized to be het. hydrolysis
3. Box model replicates Caltech IHN ratios and predicts 2-5 hour hydrolysis lifetime
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1. Obtained isomer specific measurements of IHN from two field sites with differing [OH] and [NO]

2. Ambient data suggest a rapid loss of 1,2-IHN, which is hypothesized to be het. hydrolysis

3. Box model replicates Caltech IHN ratios and predicts 2-5 hour hydrolysis lifetime

Conclusion

Dependency on aerosol liquid water yet to be explored

Carlton and Turpin ACP 2013


