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[1] Derivation of eq 4 from eqs 1, 1', 2, and 3.  

 

Equation 1' is converted to 

[1]0 = 
a
∞][4                  (1'') 

From eqs 1'' and 1, we obtain 

[4]t = [4]∞ − a[1]t             (1''') 

When eqs 1''' and 2 are substituted to eq 3, we obtain 

[4]∞L
t = [4]∞− a[1]t + a(1 – b)[1]t 

     = [4]∞− ab[1]t 

∴ [1]t = 
ab

∞][4  – [4]∞L
t         (4) 

 

 

[2] Derivation of eq 7 from eq 6.  

 

Equation 6 is 

 –
td
][d t1 = k1 [2]t[1]t + k2 [1]t

2      (6) 

When we put 

u = 
t][

1
1

 

and substitute u to eq 6, we obtain a differential equation 

 
t
u

d
d  – k1 [2]t u = k2         (9) 

When [1]t is a constant, eq 9 can be solved as 
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u = 
t][

1
1

 = {C1 + k2 ∫ exp(–W) dt} expW        (10) 

where  

W = ∫ k1 [2]t dt = k1 [2]t t + C2 

and C1 and C2 are constants. As 

∫ exp(–W) dt = ∫ exp(– k1 [2]t t – C2) dt = –
t

t

k
tk

][ 
)C ][exp(

1

2  1

2
2 −−  + C3 

where C3 is a constant, eq 10 becomes 

t][
1
1

 = [C1 + k2 






 −−

−
t

t

k
tk

][
)C][exp(C

1

21
3 2

2 ] exp(k1 [2]t t + C2) 

        = (C1 + k2 C3) exp(k1 [2]t t + C2) – 
tk

k
][1

2

2
 

        = (C1 exp C2 + k2 C3 exp C2) exp(k1 [2]t t ) – 
tk

k
][1

2

2
      (11) 

At t = 0, [1]t is [1]0, so that from eq 11 

0][
1
1

 = (C1 exp C2 + k2 C3 exp C2) – 
tk

k
][1

2

2
 

∴ C1 exp C2 + k2 C3 exp C2 = 
tk

k
][1

2

2
 + 

0][
1
1

      (12) 

When we substitute eq 12 to eq 11, we obtain eq 7. 

t][
1
1

 = (
tk

k
][1

2

2
 + 

0][
1
1

) exp(k1 [2]t t) – 
tk

k
][1

2

2       (7) 

 

 


