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A. OUTLINE

I. Ozone: The Good, the Bad, and the Ugly
II. Atmospheric Structure and Circulation

Temperature defines the structure of the atmosphere
Pressure vs. altitude - the barometric law does not apply below ~130 km !
Atmospheric composition and units
Vertical mixing times in the global atmosphere
Global circulation patterns
Horizontal mixing times
Exercise: Distribution of CF2Cl2 and CO

III. Spectrometry and Photochemistry
Absorption cross-sections
Spectrometry of ozone
Solar flux versus wavelength, altitude, and Solar Zenith Angle
Quantum yields
Photolysis rate constants
Activity: Calculating photolysis rates with Excel

IV. Kinetics: The atmosphere is not in equilibrium
Pseudo-first order approximation – Cl + O3
Steady-state approximation – ClO example

V. Ozone loss from CFCs
Catalytic cycles and storage
Activity: Calculating the fate of atomic chlorine
[Comparing the stratospheric chemistry of the halogens]
Chemistry of radical families are coupled
3rd order kinetics – practical
Activity: Calculating the fate of ClO
CFCs and CFC substitutes [Degradation pathways]

VI. Ozone Hole
Ozone hole – observations
Dark  and Heterogeneous chemistry [Heterogeneous Kinetics]

VII. Tropospheric Ozone
Photostationary state relationship
CO and CH4
Lifetimes of selected VOCs
Degradation pathways of alkanes [alkenes, oxygenates]
[Relevant photochemistry]
Propagation and termination reactions
Activity: Steady state concentration of C3H7, C3H7OO and C3H7O radicals
Meteorology and air pollution

IX. Global climate change
Window regions and saturation
Activity: Saturation at a single wavelength
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Selected Data Sources on the Web

http://www.esf.edu/chemistry/dibble/AtmosChemCalc.htm

http://www.esf.edu/chemistry/dibble/links.htm#Atmospheric

Ozone maps
   http://exp-studies.tor.ec.gc.ca/e/ozone/Curr_allmap_g.htm
   http://toms.gsfc.nasa.gov/ozone/ozone.html
   http://lap.physics.auth.gr/ozonemaps2/

Kinetics
   http://kinetics.nist.gov/index.php NIST Database
   http://www.iupac-kinetic.ch.cam.ac.uk/ IUPAC Evaluations

Documents by W. P. L. Carter on smog chemistry
   http://pah.cert.ucr.edu/~carter/bycarter.htm



C. SELECTED PAGES FROM CHEMICAL KINETICS AND

PHOTOCHEMICAL DATA FOR USE IN  STRATOSPHERIC

MODELING. #14.  JPL PUBLICATION 02-25,  2002.

Table of Contents
Example of Table 1 - Bimolecular Rate Constants
Example of Table 2 - Termolecular Rate Constants
Thermodynamic Tables



I. LIFETIMES WITH RESPECT TO OH, O3, AND NO3











K. TROPOSPHERIC PHOTOCHEMISTRY

HONO  + hν → OH + NO   (Major OH source in the a.m.)

HONO2 + hν → OH + NO2  (very slow in comparison to deposition)

N2O5 + hν → NO2 + NO3  (slow with respect to thermal decomposition)

RONO2 + hν → RO + NO2 (τ = days to weeks, somewhat slower than RONO2  + OH)

HOOH + hν → 2 OH   (τ ~ ________ )

NO3 + hν → NO2 + O or NO + O2   (absorbs strongly in the red, τ = seconds)

H2C=O +  hν → H + HC=O  (45%) (τ = hours)

→ H2 + CO      (55%)

RCH=O +  hν → R + HC=O   (τ = days)

RC(=O)OONO2 +  hν   →   RC(=O)OO  +  NO2   (slower than thermal dissociation)

RC(=O)O  +  NO3


