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Thermosphere (Above 100 km) 

N2 and O2 absorb light below 240 nm 

Stratosphere (10 to 50 km) 

O3 absorbs light between 240 and 300 nm 

O2 + hν → 2 O.
O2 + O. + M → O3 + M

O3 + hν → O2 + O(1D)

Troposphere (below 10 km) 

no light available to break O-O bonds 
( > 300 nm, photons not energetic 

enough to break 120 kcal bonds) 

Oxidizer is the OH . radical not O3 or H2O2





Winds
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Production of OH Radicals
O3 + hν (< 315 nm) → O(1D) + O2

O(1D) + H2O → 2 OH.

H + O2 → HO2

HO2 + NO → NO2 + OH.

HO2 + O3 → 2 O2 + OH.

Removal Of OH Radicals
CO + OH. → CO2 + H.

CH4 + OH. → .CH3 + H2O

HO2 + OH. → H2O + O2



SUMMARY OF IMPORTANT NITROGEN OXIDE REACTIONS
(Species NO, NO2, HNO3)

Gas Phase
N2 + O2 → 2 NO High Temperatures

NO + HO2 (RO2) → NO2 + OH. (RO.)
NO2 + hν → NO + O.

O2 + O. + M → O3 + M

NO2 + OH. → HNO3

Aqueous Phase
NO2 + O3 → NO3 + O2

NO3 + NO2 → N2O5

N2O5 + H2O → 2 HNO3

2 NO2 + O3 + H2O → 2 HNO3 + O2

Most important source of O3 and other oxidants in the Troposphere. 
Hydrocarbons are needed to produce HO2.



SULFUR OXIDE CHEMISTRY

Gas

SO2 + OH. → HOSO2

HOSO2 + O2 → SO3 + HO2

SO3 + H2O → H2SO4

Aqueous

SO2 + H2O → HSO3
- + H+ → SO3

-2 + H+

HSO3- + H2O2 → SO4
-2 + H+ + H2O

SO3
-2 + O3 → SO4

-2 + O2
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SUMMARY OF OZONE CHEMISTRY

FORMATION
O2 + hν (< 240 nm) → 2 O .
O2 + O . → O3
O3 + h ν (240-300 nm) → O(1D) + O2
O(1D) + H2O → 2 OH.





LOSS OF OZONE IN STRATOSPHERE

Chlorofluoro Carbons (CFC’s) 

CFCl3 (CFC-11) t = 75y 
CF2Cl2 (CFC-12) t = 110 y 

CFCl3 + hν → CFCl2 + Cl.

Cl. + O3 → ClO + O2
ClO + O → Cl. + O2
O + O3 → 2 O2 Net 

Scientific Support

F is found in Stratosphere 
ClO  appearance and O3 loss in Antarctic
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