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Bromine and Chlorine in the
Troposphere

e Sea salt particles:
-Cl-/Br- ~ 650

* Alkaline dry salt lakes:
- Dead Sea
- Great Salt Lake

* Plumes from burning oil wells:

- Kuwait




L_oss of Ozone at Ground Level at
Polar Sunrise at Alert, Canada
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Specific Identification of Br,
and BrCl at Alert
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Bromine in Mid-Latitudes
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Dickerson et al., JGR 104 21385 (1999)

e ~ 32% diurnal
variation in O, over
tropical Indian Ocean

e Br chemistry explains
much of discrepancy
between HO, only model
and observations




Bromine in Mid-Latitudes

 Nagao et al. (1999) report “sunrise ozone
destruction” (SOD) In north Pacific Ocean
MBL that Is correlated to 0.3 - 5 um particle

volume (sea salt)

e Gabally et al. (2000) report SOD at Cape
Grim, Tasmania




Tropospheric Ozone

Greenhouse gas

UV absorption

Oxidant and oxidant precursor
Toxic air pollutant




Goals

e To elucidate the chemistry that converts
Br-In sea salt particles and seawater ice
Into Br, and BrCl, and the associated

effects on tropospheric ozone

— To elucidate the “multiplying”factors that
lead to enhancement of bromine compared
to chlorine

Y,




Chlorine and Bromine Chemistry

Kinetics:

O;+ClIF—=CIO- + O, k=2x103M1st

O;+Br—BrO- + O, k=3x10°M1s?




Chlorine and Bromine Chemistry

OH + CI- < HOCI- K. = 43x10° _ .,

“4 6.1 x10°
/ H*

Cl, « <« CI

OH + Br <= HOBr

z

Br, « <« Br




MD Simulations of Salt Solutions (1.2 M)
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Experiment

- Add NaCl or NaBr particles with measured size
distribution to chamber in air at RH above the
deliquescence point

e Add O,
* Photolyze to generate OH

* Monitor loss of O; and formation of gas phase
products by FTIR, DOAS and API-MS




Model Results Using Known Gas and
Aqgueous Phase Chemistry: Disaster!
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Schematic of Proposed Surface Reactions

.« OH+ CIF
known
aqueous-phase

O;~—>OH jCI‘ chemistry — Cl,=—= C|,

0;, H,0, '

OH.CI-

Cl, «—— + —> 2 0OH-
OH.CI-

potential
surface reactions
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Generation of Br, in O,/OH Reaction
with Deliguesced NaBr Aerosols

RH =65%
[Os], =4.1 ppm
Photolys\s
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Generation of Br, in O,/OH Reaction
with Deliguesced NaBr Aerosols

RH =85%
[Oz], =3.8 ppm

PhotolysisT
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Current Work

* NaBr chemistry over wider range of conditions (O,
RH, particle concentration and size distribution etc)

» Assess Importance of interface vs bulk chemistry

e NaCl/NaBr mixtures




Br- and Cl- in Water “Slab”

aqueous 3 M NaCl & 3 M NaBr

300 K MD of a polarizable slab, 86 Ma' 48 CI. 48 Br, B4 H.O
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