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Simple	  Solu4ons	  of	  the	  Con4nuity	  Equa4on	  
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N(t) = Nsse
�lf ·t = Nsse

�t/⌧

dN(t)

dt
= �lf ·N(t)

⌧ =
Nss

F0

Nss = F0 ·
1

lf
= F0 · ⌧Steady-state; dN/dt = 0  ; 

Defines lifetime, τ  ; 

Set flux to zero  ; 

Solution  ; 
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The	  Atmosphere	  as	  a	  Simple	  Box	  Model	  
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Stratospheric	  Chlorine	  and	  the	  
Chlorofluorcarbon-‐Ozone	  Problem	  
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Cl +O3 ! ClO +O2

ClO +O ! Cl +O2

����������
net : O3 +O ! O2 +O2

Chlorine	  Cataly-c	  Cycle	  for	  Ozone	  Loss	  
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HCl	  as	  a	  temporary	  reservoir	  for	  	  
cataly4cally-‐ac4ve	  chlorine	  
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Cl + CH4 ! HCl + CH3

HCl +OH ! Cl +H2O

����������
net : CH4 +OH ! H2O + CH3
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Stratospheric	  Chlorine	  Chemistry	  
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Cl	  HCl	   ClO	  

Temporary	  
Reservoir	   Ac-ve	  Chlorine	  

O3	  
τ=0.1	  sec	  

NO	  
τ=20	  sec	  

O	  
τ=25	  sec	  

OH	  
τ=2	  days	  

CH4	  
τ=20	  sec	  


