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10.1  JEDNOSMĚRNÉ REAKCE NULTÉHO ŘÁDU   νA A → PRODUKTY  
Bilance:  A A0 A A0 A0 A| |c c x c cν α= − = − ⋅

Diferenciální rovnice: Integrální rovnice: 
A

A
d

| |d c
c

kν
τ

− = ⋅  A A0 A| | cc c kν τ= − ⋅ ⋅  

   A
d | |d c
x kν
τ
= ⋅  A| | cx kν τ= − ⋅ ⋅  

   A A

A0

d | |
d ckc
α ν
τ

= ⋅  A
A

A0

| |
ckc

ν
α τ= − ⋅ ⋅  

 

Poločas A0
1/ 2

A2 | | c

c
kτ

ν
=

⋅
 

 
 
10.2  JEDNOSMĚRNÉ REAKCE PRVÉHO ŘÁDU   νA A → PRODUKTY  
Bilance:  A A0 A A0 A0 A| |c c x c cν α= − = − ⋅  

Diferenciální rovnice: Integrální rovnice: 
A

A A
d

| |d c
c

k cν
τ

− = ⋅ ⋅  A0
A

A
ln | | c

c
kc ν τ= ⋅ ⋅  

   A A0
d | | (d c
x k c xν
τ
= ⋅ ⋅ − )  A0

A
A0

ln | | c
c

kc x ν τ= ⋅ ⋅
−

 

   A
A A

d
| | (1d ck

α
)ν α

τ
= ⋅ ⋅ −  A

A

1ln | |1 ckν τ
α

= ⋅ ⋅
−

 
 

Poločas 1/ 2
A

ln 2
| | ckτ
ν

=
⋅

 

 
 
10.3  JEDNOSMĚRNÉ REAKCE DRUHÉHO ŘÁDU   
10.3.1  νA A → PRODUKTY 
 νA A + νA B → PRODUKTY,  α = β = 1, stejné počáteční koncentrace cA0 = cB0

Bilance:  A A0 A A0 A0 A| |c c x c cν α= − = − ⋅  
 B A0 A A,0 A0 A A| |c c x c c cν α= − = − ⋅ =  

Diferenciální rovnice: Integrální rovnice: 
A 2

A A
d

| |d c
c

k cν
τ

− = ⋅ ⋅  A
A A0

1 1 | | ckc c ν τ− = ⋅ ⋅  

   2
A A0

d | | ( )d c
x k c xν
τ
= ⋅ ⋅ −  A

A0 A0

1 1 | | ckc x c ν τ− = ⋅ ⋅
−

 

   A 2
A A0 A

d
| | (1 )d ck c

α
ν α

τ
= ⋅ ⋅ ⋅ −  A A0

A

1 1 | |1 ck cν τ
α

− = ⋅ ⋅ ⋅
−

 

Poločas 1/ 2
A0 A

1
| | cc kτ
ν

=
⋅ ⋅
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10.3.2  νA A + νB B → PRODUKTY, α = β = 1,  cA0 /|νA| = cB0 /|νB| 

 počáteční koncentrace ve stechiometrickém poměru A0 B0

A B| | | |
c c
ν ν

=  

Bilance:  A A0 A A0 A0 A| |c c x c cν α= − = − ⋅  

 
( )A,0 B B

B B0 B B A,0 A A
A A A

B
B0 A0 A A0 A

A

| | | |
| | | | | || | | | | |

| |
(1 )| |

c
c c x x c x c

c c c

ν ν
ν ν ν

ν ν ν
ν

α α
ν

⎛ ⎞
= − = − = − ⋅ = ⋅⎜ ⎟

⎝ ⎠

= − ⋅ = ⋅ −

 

Diferenciální rovnice: Integrální rovnice: 
A B

A B
A B

d d
| | d | | d c

c c
k c c

ν τ ν τ
− = − = ⋅ ⋅

⋅ ⋅
=  B

A A0

1 1 | | ckc c ν τ− = ⋅ ⋅  

2 2B A
A B

A B

| | | |
| | | |c ck c k c
ν ν
ν ν

⎛ ⎞ ⎛ ⎞
= ⋅ ⋅ = ⋅ ⋅⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
 A

B B0

1 1 | | ckc c ν τ− = ⋅ ⋅  

  

2
B A0 A

d | | ( | | )d c
x k c xν ν
τ
= ⋅ −  B

A0 A A0

1 1 | || | ckc x c ν τ
ν

− = ⋅ ⋅
− ⋅

 

2
A B0 B| | ( | | )ck c xν ν= ⋅ −  A

B0 B B0

1 1 | || | ckc x c ν τ
ν

− = ⋅ ⋅
− ⋅

 
 

A 2
B A0 A

2
A B0 A

d
| | (1 )d
| | (1 )

c

c

k c

k c

α
ν α

τ
ν α

= ⋅ ⋅ −

= ⋅ ⋅ −

=  B A0
A

A B0

1 1 | |1
| |

c

c

k c

k c

ν τ
α

ν τ

− = ⋅ ⋅ ⋅
−

=

= ⋅ ⋅ ⋅
 

 

Poločas: 1/ 2
B A0 A

1 1
| | | |c ck c k cτ
ν ν

= =
⋅ ⋅ ⋅ ⋅ B0

 

 
 

10.3.3  νA A + νB B → PRODUKTY,  α = β = 1,  cA0 /|νA| ≠cB0 /|νB| 

počáteční koncentrace v nestechiometrickém poměru A0 B0

A B| | | |
c c
ν ν

≠  

bilance:  A A0 A A0 A0 A| |c c x c cν α= − = − ⋅  

 
(klíčová složka A) B

B B0 B B0 A0 A B0 A0
A

| |
| | | |c c x c c c c

ν
Aν α α

ν
= − = − ⋅ = − ⋅ ⋅  

 
Diferenciální rovnice: Integrální rovnice: 

A
A A

d
| |d c

c
k c cν

τ
− = ⋅ ⋅ B   

B
B A

d
| |d c

c
k c cν

τ
− = ⋅ ⋅ B   

( )A0 B
A B0 B A0

B0 A
ln | | | | c

c c

 

A0 A B0 B
d ( | | ) ( | | )d c

x k c x c xν ν
τ
= ⋅ − ⋅ ⋅ − ⋅  ( )A0 B0 B

A B0 B A0
B0 A0 A

( | | )
ln | | | |( | | ) c

c c x
c c kc c x

ν
ν ν τν

⋅ − ⋅
= ⋅ − ⋅ ⋅ ⋅

⋅ − ⋅
 

A B
A A B0 A0

A

d |
A| | (1 ) ( )d |ck c c

α ν |
|ν α ατ ν= ⋅ ⋅ − ⋅ − ⋅ ⋅ ( )

A0 B
A

B0 A
A B0 B A0

A

| |
1 | |

ln | | | |1 c

c
c

c c k

ν
α ν

ν ν τ
α

⋅
− ⋅

⋅
= ⋅ − ⋅ ⋅ ⋅

−
  

 

Poločas: 
( )

A0 B
1/ 2

B0 AA B0 B A0

| |1 ln 2 | || | | |c

c
ck c c

ν
τ

νν ν
⋅⎛ ⎞

= ⋅ ⎜ ⎟⋅⋅ ⋅ − ⋅ ⎝ ⎠
−  

 

c c kc c ν ν τ
⋅

= ⋅ − ⋅ ⋅ ⋅
⋅

(vzhledem k A) 
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10.4  JEDNOSMĚRNÉ REAKCE n-TÉHO ŘÁDU  
10.4.1  νA A → PRODUKTY 

Bilance:  A A0 A A0 A0 A| |c c x c cν α= − = − ⋅  

Diferenciální rovnice: Integrální rovnice: 
A

A A
d

| |d
n

c
c

k cν
τ

− = ⋅ ⋅  1 1
AA A0 | | ( 1)n n

cc c k nν τ− −− = ⋅ ⋅ − ⋅  

   A A0
d | | ( )d

n
c

x k c xν
τ
= ⋅ ⋅ −  1 1

A0 A0 A( ) | | ( 1)n n
cc x c k nν τ− −− − = ⋅ ⋅ − ⋅  

   1A
A A0 A

d
| | (1 )d

n n
ck c

α
ν α

τ
−= ⋅ ⋅ ⋅ −  1- 1

A A A0(1 ) 1 | | ( 1)n n
ck c nα ν τ−− − = ⋅ ⋅ ⋅ − ⋅  

Poločas 1/ 2 A0
A

1
12 1

| | ( 1) c

n
ncn kτ ν

−
−⎡ ⎤−

= ⋅⎢ ⎥− ⋅⎢ ⎥⎣ ⎦
 

 
 
10.4.2  ν  A + ν  B → PRODUKTYA B ,  n = α + β,  α ≠ β 

počáteční koncentrace ve stechiometrickém poměru A0 B0

A B| | | |
c c
ν ν

=  

Bilance:  A A0 A A0 A0 A| |c c x c cν α= − = − ⋅  

 
( )A0 B B

B B0 B B A0 A
A A A

B
B0 A0 A A0 A

A

| | | |
| | | | | || | | | | |

| |
(1 )| |

c
c c x x c x c

c c c

ν ν
ν ν ν

ν ν ν
ν

α α
ν

⎛ ⎞
A= − = − = − ⋅ = ⋅⎜ ⎟

⎝ ⎠

= − ⋅ = ⋅ −
 

Diferenciální rovnice: Integrální rovnice: 

A B
A B

A B

d d
| | d | | d c

c c
k c cα β

ν τ ν τ
− = − = ⋅ ⋅

⋅ ⋅
=  1 1 B

A A0
A

| |
( 1)| |

n n
cc c k n

βν
τ

ν
− − ⎛ ⎞

− = ⋅⎜ ⎟⎜ ⎟
⎝ ⎠

− ⋅  

B A
A B

A B

| | | |
| | | |

n n
c ck c k c

α βν ν
ν ν

⎛ ⎞ ⎛ ⎞
= ⋅ ⋅ = ⋅ ⋅⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
 1 1 A

B B0
B

| |
( 1)| |

n n
cc c k n

αν
τ

ν
− − ⎛ ⎞

− = ⋅⎜ ⎟⎜ ⎟
⎝ ⎠

− ⋅  

 

( )B
A0 A

A

| |d | |d | |
n

c
x k c x

βν
ντ ν

⎛ ⎞
= ⋅ ⋅ −⎜ ⎟⎜ ⎟

⎝ ⎠
 ( )1 1 B

A0 A A0
A

| |
| | ( 1)| |

n n
cc x c k n

βν
ν τν

− − ⎛ ⎞
− ⋅ − = ⋅ − ⋅⎜ ⎟⎜ ⎟

⎝ ⎠
 

( )A
B0 B

B

| |
| || |

n
ck c x

αν
ν

ν
⎛ ⎞

= ⋅ ⋅ −⎜ ⎟⎜ ⎟
⎝ ⎠

 ( )1 1 A
B0 B B0

B

| |
| | ( 1)| |

n n
cc x c k n

αν
ν τ

ν
− − ⎛ ⎞

− ⋅ − = ⋅ −⎜ ⎟⎜ ⎟
⎝ ⎠

⋅  

 

1A B
A0 A1

A

d | |
(1 )d | |

n n
ck c

β

β

α ν
ατ ν

−
−

⎛ ⎞
⎜ ⎟= ⋅ ⋅ ⋅ −
⎜ ⎟
⎝ ⎠

 1 1B
A A1

A

| |
(1 ) 1 ( 1)

| |
n n

ck n
β

β

ν
0cα τ

ν
− −

−

⎛ ⎞
⎜ ⎟− − = ⋅ ⋅ − ⋅ ⋅
⎜ ⎟
⎝ ⎠

 

1A
B0 A1

B

| |
(1 )

| |
n n

ck c
α

α

ν
α

ν
−

−

⎛ ⎞
⎜ ⎟= ⋅ ⋅ ⋅ −
⎜ ⎟
⎝ ⎠

 1A
B01

B

| |
( 1)

| |
n

ck n
α

α

ν
c τ

ν
−

−

⎛ ⎞
⎜ ⎟= ⋅ ⋅ − ⋅
⎜ ⎟
⎝ ⎠

⋅  

 

Poločas: 
( ) ( )1 1 1 1

A B1 1
1/ 2 A0 B0

B A

| | 2 1 | | 2 1

| | ( 1) | | ( 1)

n n
n n

c c

c c
k n k n

β α

β α

ν ν
τ

ν ν

− − − −
− −

⋅ − ⋅ −
= ⋅ =

⋅ ⋅ − ⋅ ⋅ −
⋅  

 

 10. Přehled rovnic pro homogenní reakce ve vsádkových reaktorech–4 



10.5  PROTISMĚRNÉ REAKCE  

10.5.1  REAKCE OBOUSTRANNĚ PRVÉHO ŘÁDU     c

c

k

k
+

−

⎯⎯⎯→←⎯⎯⎯A D

Bilance:  A A0 A0 A0 Ac c x c c α= − = − ⋅  
 D D0 D0 A0c c x c c Aα= + = + ⋅  
 
Diferenciální rovnice: Integrální rovnice: 

A D
A D

d d
d d c c
c c

k c k c
τ τ + −− = + = ⋅ − ⋅  

 

    A0 D0
d ( ) (d c c

x k c x k c x
τ + −= ⋅ − − ⋅ + )  A0 D0

A0 D0

1
ln ( 1)

c c
c

c c

c K c K
kc K c x K Kc

τ+
⋅ − +

= ⋅ ⋅
⋅ − − ⋅ +

 

 

D0A
A A

A0

d
(1 )d c c

c
k k c

α
α α

τ + −

⎛ ⎞
= ⋅ − − ⋅ +⎜ ⎟⎜ ⎟

⎝ ⎠
 A0 D0

A0 D0 A0

1
ln ( 1)

c c
c

c c

c K c K
kc K c c K Kc

τα +
⋅ − +

= ⋅ ⋅
⋅ − − ⋅ ⋅ +

 

Rovnováha: 
Drov D0 rov D0 A0 Arov

Arov A0 rov A0 Arov(1 )c
c c x c c

K c c x c
α

α
+ + ⋅

= = =
− −

 

 
 

10.5.2  PŘÍMÁ REAKCE PRVÉHO ŘÁDU, ZPĚTNÁ DRUHÉHO ŘÁDU     c

c

k

k
+

−

⎯⎯⎯→←⎯⎯⎯A D + E

Bilance:  A A0 A0 A0 Ac c x c c α= − = − ⋅  , D D0 D0 A0c c x c c Aα= + = + ⋅  
  E E0 E0 A0 Ac c x c c α= + = + ⋅  
 
Diferenciální rovnice: Integrální rovnice: 

A D E
A D

d d d
d d d c c
c c c

k c k c c
τ τ τ + −− = + = + = ⋅ − ⋅ ⋅ E  

 

A0 D0 E0
d ( ) ( ) (d c c

x k c x k c x c x
τ + −= ⋅ − − ⋅ + ⋅ + )  [ ]

[ ]
(1 M) N (1 M) 2 M Nln
(1 M) N (1 M) c

c

x
k Kx

τ+
− ⋅ ⋅ + + ⋅ ⋅

= ⋅ ⋅
+ ⋅ ⋅ − +

 

  

A
A

D0 E0
A0 A A

A0 A0

d
(1 )d c

c

k

c c
k c c c

α
ατ

α α

+

−

= ⋅ − +

⎛ ⎞ ⎛
− ⋅ ⋅ + ⋅ +⎜ ⎟ ⎜⎜ ⎟ ⎜

⎝ ⎠ ⎝

⎞
⎟⎟
⎠

 A0 A

A0 A

(1 M) N (1 M) 2 M Nln
(1 M) N (1 M) c

c

c
k Kc

α
τ

α +
− ⋅ ⋅ + + ⋅⎡ ⎤ ⋅ ⋅⎣ ⎦ = ⋅ ⋅
+ ⋅ ⋅ − + ⋅⎡ ⎤⎣ ⎦

 

 

 kde 
1/ 2

A0 D0 E0
2M 1

N
cc K c c⋅ − ⋅⎡ ⎤

= +⎢ ⎥
⎣ ⎦

 

  D0 E0
1 (2N )cK c c= + +  

Rovnováha: 
D0 A0 Arov E,0 A0 ArovDrov Erov D0 Arov E0 Arov

Arov A0 Arov A0 Arov

( ) (( ) ( )
(1 )c

c c c cc c c x c x
K c c x c

)α α
α

+ ⋅ ⋅ + ⋅⋅ + ⋅ +
= = =

− −
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10.5.3  PŘÍMÁ REAKCE DRUHÉHO ŘÁDU, ZPĚTNÁ PRVÉHO ŘÁDU     c

c

k

k
+

−

⎯⎯⎯→←⎯⎯⎯A + B D

Bilance:  A A0 A0 A0 Ac c x c c α= − = − ⋅  , D D0 D0 A0c c x c c Aα= + = + ⋅  
 B B0 B0 A0c c x c c Aα= − = − ⋅  
 
Diferenciální rovnice: Integrální rovnice: 

A B D
A B D

d d d
d d d c c
c c c

k c c k c
τ τ τ + −− = − = + = ⋅ ⋅ − ⋅  

 

A0 B0 D0
d ( ) ( ) (d c c

x k c x c x k c x
τ + −= ⋅ − ⋅ − − ⋅ + )  [ ]

[ ]
(1 M) N (1 M)

ln 2 M N
(1 M) N (1 M) c

x
k

x
τ+

− ⋅ ⋅ + −
= ⋅ ⋅ ⋅ ⋅

+ ⋅ ⋅ − −
 

 

B0A
A0 A A

A0

D0
A

A0

d
(1 )d c

c

c
k c c

c
k c

α
α α

τ

α

+

−

⎛ ⎞
= ⋅ ⋅ − ⋅ +⎜ ⎟⎜ ⎟

⎝ ⎠
⎛ ⎞

− ⋅ +⎜ ⎟⎜ ⎟
⎝ ⎠

+
 A0 A

A0 A

(1 M) N (1 M)
ln 2 M N

(1 M) N (1 M) c
c

k
c

α
τ

α +
− ⋅ ⋅ + − ⋅⎡ ⎤⎣ ⎦ = ⋅ ⋅ ⋅ ⋅
+ ⋅ ⋅ − − ⋅⎡ ⎤⎣ ⎦

 

 kde 
1/ 2

D0 A0 B0
2M 1

N
c

c

c K c c
K

⎡ ⎤− ⋅ ⋅
= +⎢ ⎥

⋅⎣ ⎦
 

  A0 B01 (
N 2

c

c

K c c
K

+ ⋅ +
=

)  

Rovnováha: 
Drov D0 Arov D0 A0 Arov

Arov Brov A0 Arov B0 Arov A0 Arov B0 A0 Arov

( ) ( )
( ) ( ) (1 ) (c

c c x c c
K c c c x c x c c c

α
α α

+ + ⋅
= = =

⋅ − ⋅ − − ⋅ + ⋅ )  

10.5.4  PŘÍMÁ I ZPĚTNÁ REAKCE DRUHÉHO ŘÁDU     c

c

k

k
+

−

⎯⎯⎯→←⎯⎯⎯A + B D + E

Bilance:  A A0 A0 A0 Ac c x c c α= − = − ⋅  , D D0 D0 A0c c x c c Aα= + = + ⋅  
 B B0 B0 A0c c x c c Aα= − = − ⋅  , D E0 E0 A0c c x c c Aα= + = + ⋅  
 
Diferenciální rovnice: Integrální rovnice: 

A B D Ed d d d
d d d d
c c c c
τ τ τ τ

− = − = + = + =  

A B D Ec ck c c k c c+ −= ⋅ ⋅ − ⋅ ⋅  

A0 B0 D0 E0
d ( )( ) ( )(d c c

x k c x c x k c x c x
τ + −= − − − + )+  [ ]

[ ]
(1 M) N (1 M) 1

ln 2 M N
(1 M) N (1 M)

c
c

c

x K
k Kx

τ+
− ⋅ ⋅ + − −

= ⋅ ⋅ ⋅ ⋅ ⋅
+ ⋅ ⋅ − −

 

B0A
A0 A A

A0

D0 E0
A0 A A

A0 A0

d
(1 )d c

c

c
k c c

c c
k c c c

α
α α

τ

α α

+

−

⎛ ⎞
= ⋅ ⋅ − ⋅ − +⎜ ⎟⎜ ⎟

⎝ ⎠
⎛ ⎞ ⎛

− ⋅ ⋅ + ⋅ +⎜ ⎟ ⎜⎜ ⎟ ⎜
⎝ ⎠ ⎝

⎞
⎟⎟
⎠

 A0 A

A0 A

(1 M) N(1 M) 1
ln 2M N

(1 M) N(1 M)
c

c
c

c K
k Kc

α
τ

α +
− + − ⋅⎡ ⎤ −⎣ ⎦ = ⋅ ⋅ ⋅
+ − − ⋅⎡ ⎤⎣ ⎦

 

 kde 
1/ 2

D0 E0 A0 B0
2M 1

( 1) N
c

c

c c K c c
K

⎡ ⎤⋅ − ⋅ ⋅
= +⎢ ⎥

− ⋅⎣ ⎦
 

  A0 B0 D0 E0( )
N 2 ( 1)

c

c

K c c c c
K

⋅ + + +
=

−
 

Rovnováha: 
Drov Erov D0 rov E0 rov D0 A0 Arov E0 A0 Arov

Arov Brov A0 rov B0 rov A0 Arov B0 A0 Arov

( ) ( ) ( ) (
( ) ( ) (1 ) (c

c c c x c x c c c c
K c c c x c x c c c

α α
α α

⋅ + ⋅ − + ⋅ ⋅ + ⋅
= = =

⋅ − ⋅ − − ⋅ − ⋅
)

)  
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10.6  BOČNÉ REAKCE  
 
10.6.1  ROZVĚTVENÉ REAKCE PRVÉHO ŘÁDU  
 
Bilance:   , A A0 1c c x x= − − 2 1R R0 Rc c xν= +  R Rd dc x1ν= ⋅  
 S S0 Sc c x2ν= +  S Sd dc x2ν= ⋅  
 
Diferenciální rovnice: Integrální rovnice: 

A
1 2

d ( )d
c k k c
τ

− = + ⋅ A  1 2( )
A A0 e k kc c τ− + ⋅= ⋅  

 

  R
1 A

R

d
d

c k c
ν τ

= ⋅
⋅

 ( )1 2)R 1 A0
R R0

1 2

(1 e k kk c
c c k k

τν +− ⋅⋅ ⋅
= + ⋅ −

+
 

  

  S
2 A

S

d
d

c
k cν τ = ⋅

⋅
 ( )1 2)S 2 A0

S S0
1 2

(1 e k kk c
c c k k

τν +− ⋅⋅ ⋅
= + ⋅ −

+
 

 
 
10.6.2  ROZVĚTVENÉ REAKCE DRUHÉHO ŘÁDU 
 
 
Bilance:   , A A0 12 2c c x x= − − 2 1R R0 Rc c xν= +  R Rd dc x1ν= ⋅  
 S S0 Sc c x2ν= +  S Sd dc x2ν= ⋅  
 
Diferenciální rovnice: Integrální rovnice: 

2A
1 2 A

d ( )2 d
c k k c
τ

− = + ⋅  1 2
A A0

1 1 2 ( )k kc c τ− = + ⋅   ,  A0
A

A0 1 21 2 ( )
c

c c k k τ
=

+ ⋅ + ⋅
 

 

  2R
1 A

R

d
d

c k c
ν τ

+ =
⋅

⋅  
2

R 1 A0
R R0

A0 1 21 2 ( )
k c

c c c k k
ν τ

τ
⋅ ⋅ ⋅

= +
+ ⋅ ⋅ + ⋅

 

  

  2S
2 A

S

d
d

c
k c

ν τ
+ = ⋅

⋅
 

2
S 2 A0

S S0
A0 1 21 2 ( )
k c

c c c k k
ν τ

τ
⋅ ⋅ ⋅

= +
+ ⋅ ⋅ + ⋅

 

 
 
10.6.3  ROZVĚTVENÉ REAKCE DRUHÉHO ŘÁDU  
 
Bilance:   , A A0 1c c x x= − − 2 1R R0 Rc c xν= +  R Rd dc x1ν= ⋅  
  , B B0 1c c x x= − − 2 2S S0 Sc c xν= +  S Sd dc x2ν= ⋅  
 
Diferenciální rovnice: Integrální rovnice: 

A B
1 2 A B

d d ( )d d
c c k k c c
τ τ− = − = + ⋅ ⋅  A0 B

1 2 B0 A0
B0 A

ln ( ) ( )
c c

k k c cc c τ
⋅

= + ⋅ − ⋅
⋅

  

  R
1 A B

R

d
d

c k c c
ν τ

= ⋅ ⋅
⋅

 
1 2 B0 A0

1 2 B0 A0

R 1 A0
R R0

1 2 A0 B0

( ) ( )

( ) ( )
(1 e )

( ) ( e

k k c c

k k c c
k c

c c k k c c )

τ

τ
ν + ⋅ − ⋅

+ ⋅ − ⋅
⋅ ⋅ −

= + ⋅
+ − ⋅

 

  S
2 A B

S

d
d

c
k c cν τ = ⋅ ⋅

⋅
 

1 2 B0 A0

1 2 B0 A0

S 2 A0
S S0

1 2 A0 B0

( ) ( )

( ) ( )
(1 e )

( ) ( e

k k c c

k k c c
k c

c c k k c c )

τ

τ
ν + ⋅ − ⋅

+ ⋅ − ⋅
⋅ ⋅ −

= + ⋅
+ − ⋅

 

 

A + B νR R
νS   S 

k1

k2

A
νS  S 

k νR R 1

k2

12 A  
νS  S

k νR  R
k2
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10.6.4  KONKURENČNÍ BOČNÉ REAKCE  
 

 νA1 A(g) + νB B(g)  ν1k
⎯⎯⎯→ R R(g) 

 α1- řád vzhledem k A, β - vzhledem k B 
 

 νA2 A(g) + νC C(g)  ν2k
⎯⎯⎯→ S S(g)  

 α2 -řád vzhledem k A, γ - vzhledem k C 
 
Bilance:  cA  = cA0 + νA1 x1 + νA2 x2   
 cB  = cB0 + νB x1

 cC  = cC0 + νC x2

 cR  = cR0 + νR x1 

 cS  = cS0  + νS  x2
 
Diferenciální rovnice: Integrální rovnice: 
  (pro speciální případy) 

1A
1 2BA AA

d
d

c k c c k c c2
C

β γα α
ν τ

= ⋅ ⋅ + ⋅ ⋅   
 

    1R B
1 BAR B

d d
d d

c c k c cβα
ν τ ν τ

= = ⋅ ⋅   

    2S C
2 A CS C

d d
d d

c c k c cγα
ν τ ν τ

= = ⋅ ⋅   

  

1 2 )R 1 R B
A

S 2 S C

(d
d

cc k cc k c

β

γ
α αν

ν
−

= ⋅ ⋅   

1
2

d
d

x
x = 1 2

1 1
1 B0 B 1)

A0 A 1 A 2
2 C0 C 2

( ( )( )
( )

k c xc x xk c x

β

γ
α α νν ν

ν
− + ⋅

⋅ + ⋅ + ⋅ ⋅
+ ⋅

  

   α1 = α2   a   β = γ = 1 

  C0 2B B 1 1 B

B0 2 C C0
ln ln

c xc x k
c k c
ν ν

ν
− ⋅− ⋅

= ⋅ ⋅  

 
  α1 = α2  a  β = 1 , γ = 2 
 

  B0 B 1 B C 21

B0 2 C0 C0 C 2
ln ( )

c x xk
c k c c x
ν ν ν

ν
+ ⋅ ⋅ ⋅

= ⋅
⋅ + ⋅
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10.7  NÁSLEDNÉ REAKCE  A  B C1k⎯⎯⎯→ 2k
⎯⎯⎯→

 
10.7.1  REAKCE PRVÉHO ŘÁDU, k1 ≠ k2
 
Diferenciální rovnice: Integrální rovnice: 

A
1 A

d
d
c k cτ− = ⋅  1A A0 e kc c τ− ⋅= ⋅  

 

    B
1 A 2 B

d
d
c k c k cτ = ⋅ − ⋅  ( )2 1A0 1

B B0
2 1

e ek kc kc c k k
2e kτ τ τ− ⋅ − ⋅ − ⋅⋅

= ⋅ + ⋅ −
−

 

 
2

1 2 A0 B0 2 B0
max 22 1 1 A0

( )1 ln
k k c c k c

k k k c
τ

⋅ ⋅ + − ⋅
= ⋅

− ⋅
 

 cB0 = 0:     2 1
max

2 1

ln ( / )k k
k kτ =

−
, 

1

2 11
Bmax A0

2

k
k kkc c k
−⎛ ⎞= ⎜ ⎟

⎝ ⎠
 

    C
2 B

d
d
c

k cτ = ⋅  cC = cA0 + cB0 + cC0 – cA – cB

  ( ) 1 2
2C C0 B0 A0

2 1

e e1 e 1
k kkc c c c k k

τ τ
τ

− ⋅ − ⋅
− ⋅ ⎛ ⎞−⎜ ⎟= + − + +

−⎜ ⎟
⎝ ⎠

 

 

10.7.2  REAKCE PRVÉHO ŘÁDU, k1 >> k2 , 
 

Řídící děj  B → C  cA → 0 
  cB = (cA0 + cB0 ) 2e k τ− ⋅  
  cC 2C0 A0 B0( ) (1 e kc c c )τ− ⋅= + + ⋅ −  
10.7.3  REAKCE PRVÉHO ŘÁDU, k1 << k2  
 

Řídící děj  A → B  c c 1A A0 e k τ− ⋅= ⋅  

  cB = cA0 11
2

e kk
k

τ− ⋅⋅ ⋅  

  cC 1C0 B0 A0 (1 e )kc c c τ− ⋅= + + ⋅ −  
10.7.4  REAKCE PRVÉHO ŘÁDU, k1 = k2
 
Diferenciální rovnice: Integrální rovnice: 

A
A

d
d
c k c
τ

− = ⋅  A A0 ec c k τ−= ⋅ ⋅  

    B
A B

d ( )d
c k c c
τ = ⋅ −  B B0 Ae (kc c k c 0 )τ τ− ⋅= ⋅ + ⋅ ⋅  

 A0 B0
max

A0

c c
k cτ
−

=
⋅

  ;  B0 A0
Bmax A0

A0
exp

c c
c c  

c
−⎛ ⎞= ⋅ ⎜ ⎟

⎝ ⎠

 cB0 = 0:   max
1
kτ =       ,  Bmax A0 exp ( 1)c c= ⋅ −

  

    C
B

d
d
c

k cτ = ⋅   cC = cA0 + cB0 + cC0 – cA – cB

 ( ) ( )C C0 A0 B01 (1 ) e 1 ek kc c c k cτ ττ − ⋅ −= + − + ⋅ ⋅ + − ⋅  
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