
Breakdown Pathway for a Typical CFC

Try filling in the missing reactants and products for CFCl3 and CCl4.

CF2Cl2 CFCl3 CCl4

   ↓  hν ↓  hν

CF2Cl + Cl CCl3  + Cl

   ↓   O2

CF2ClOO.

  ↓  NO

CF2ClO.

   ↓

F2C=O + Cl FClC=O Cl2C=O

   ↓  hν ↓  hν    ↓ hν

FC(.)O  + F FC(.)O  + Cl ClC(.)O  + Cl

   ↓  O2      ↓

FC(O)OO. Cl + CO

   ↓  NO   END

FC(O)O.

   ↓  hν or NO

F + CO2

END END

Comments:
 The alkoxy radicals are thermally unstable with respect to C-Cl bond fission.  The
formaldhyde analogs are water soluble, and if they survive long enough to be cycled back
down to the troposphere, will quickly be hydrolyzed by cloud water.

tsdibble
Sticky Note
In CFC photolysis, the weakest carbon-halogen bond is usually the one broken.

tsdibble
Sticky Note
Ground state O2 is a triplet: it has two (2) unpaired electrons. CF2Cl has one (1) unpaired electron. So CF2Cl + O2 is a barrierless addition reaction with a reasonably high rate constant. Can any other bimolecular reaction (CF2Cl + NO2) compete with O2 addition?

tsdibble
Sticky Note
In much of the atmosphere, the fate of peroxy radicals (ROO) is reaction with NO radical to make an alkoxy radical (RO).

tsdibble
Sticky Note
The formaldehyde analogs F2C=O, FClC=O, and Cl2C=O are slowly photolyzed in the stratosphere. Photolysis mostly breaks the weakest carbon-halogen bond.

tsdibble
Sticky Note
How is this reaction similar to CF2Cl + O2?

tsdibble
Sticky Note
How is this reaction similar to CF2ClOO + NO?

tsdibble
Sticky Note
The reference to NO here is a shortcut. Reaction of FC(O)O with NO makes FNO + CO2. FNO is rapidly photolyzed to F + NO. It is not known that FC(O)O breaks the C-F bond each time it absorbs a photon, but it seems likely.


