


Summer-average NO, columns in
2011
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Winter-average NO, columns in
2011
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The ratio of winter to summer NO,
columns in 2011
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NO, lifetime Is controlled by Its

SInks
/ RONO, Alkyl Nitrates (2ANS)
Emission . .
Sources NO, . RO,NO, Peroxy Nitrates (2PNSs)

\ HNO,  Nitric Acid

NO, = NO + NO,
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Sinks of NO,

Fractional NOX loss
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Sinks of NO,

Fractional NOX loss
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In winter, peroxy nitrate
lifetimes are longer.



Sinks of NO,

Fractional NOX loss

NO, + OH —— HNO,

RO, + NO "~ RONO,

At night:

N,Os5 + H,0 —— HNO;,
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Laser-induced fluorescence (LIF)
detection of NO,

The limit of detection of the instrument is 25

NO,*

pptv/10 s for NO, at S/N=2.

 Calibration done using NO, standard
532 nm A >750 nm « Zero air used to obtain instrument zero

PMT PMT

White cell configuration with ~30 passes.
—
NO, I I Vacuum pump
A N

7 kHz Pulsed Multipass Cell #1  _ Multipass Cell #2
Nd:YAG

Gas in - 200-760 torr
(ambient pressure)
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Thermal dissociation laser-induced
fluorescence (TD-LIF)

XNO, + heat -

Differing bond strengths lead to
dissociation at characteristic

temperatures.

Peroxy nitrates (RO,NO,) and
N,O; dissociate at ~180°C.

Alkyl nitrates (RONO,) and
CINO, dissociate at ~340°C.

Nitric acid (HNO,) dissociates at

~600°C.

NO,

+ X

Cell 1 - Cell 2 (ppb)

0.8
0.6

0.0
-0.2

LI P T
1Oven 2 held at 180 °C_ ..’ I .
&

0.6
0.4

0.2 ]
0.0 ]

-0.2 -
10ven 2 held at 40 C

0.6

0.4 ]

0.2
0.0

-0.2

10ven 2 held at 340 °C_
0.4
0.2

' il

}
'ZANs |

........ T T T T T T T T T T T T T

~antd

*PNs |

0 50 100150 200 250 300 350 400 450 500 550 600 650
Temperature of Oven 1 (°C)



0
00000

5 1§8§ A T—— MM wu” "‘\W M‘W‘ﬁ%ﬂw

00000

o

1111111

a
o 6
O—Ml—w———— ”
4:00 PM

TD-LIF data

S o0 Iﬂw Wit | MWWHW‘M d"‘ILW"m \ ,M“MMM ,‘.N

LJML. L
0 PM



Seasonable variability of N chemistry
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Research Questions
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How are NO, emissions, transport, and chemistry influenced by
differences in photochemistry, oxidation, and temperature
during the winter?



Thank you for your attention!







TD-LIF detection of nitrogen oxides
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 Calibration done using NO,, standard
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