
Solutions to Homework 2
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From the mixing ratio MR  and the weight of the troposphere (MT), the burden of the species is

calculated:

air

T
MW

MW
MMRA ⋅⋅=  so, 

iair

T
FMW

MW
MMR

1
⋅⋅⋅=τ

For CFC-11,
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For CFC-12,
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Because of their long lifetimes, CFC-11 and CFC-12 are well mixed horizontally and vertically

in the troposphere.

3. Use the Arrhenius equation k = A exp(-Ea/RT) and the bimolecular lifetime τ =1/(k×[S])
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All the reaction enthalpies 0

RH∆  are negative and are thermodynamically favorable in the

atmosphere. From the lifetimes of O3, S and SO are also efficient, but SO2 is not efficient.

4.

1. smoleculecmescmmoleculeeAK K

K

RT

Ea

⋅×=×⋅×=⋅=
−

−
−

−

/1083.4/1045.2)285( 315285

1775

312

2. year
cmmoleculesmoleculecmOHK

56.6
)/(10)/(1083.4

1

][)285(

1
36315

=
×⋅×

=
⋅

=
−

τ

3.

The solid and dots lines correspond to the CH4 H2O mixing ratios, respectively.


