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Non-homogenous system of differential equations 
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Re-substitution gives 
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re-organization leads to 
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Example: Interaction quartz – water

Initial 
conditions:
t = 0 
[Si] = [Si]0
QD = QD

0

Q = const. 
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For two dimensional system: 



Modeling of geochemical processes
Dynamic models



















−−
−

−

−

















−−
−







−−+

+

















−−

−






−
+

+











−−+











−
=




−

−

−
−

Qk
0

k
V

k
V

0k
1

Qk
0

k
V

k
V

0k
1

1Vkk
Vk

00
e

Qk
0

k
V

k
V

0k
1

0Vkk
Vk

01
e

x
x

1Vkk
Vk

00
ex

x
0Vkk

Vk
01

ex
x

1
22

0

1
22

0

02

0
t

V
k

1
22

0

02

0tk

0
2

0
1

02

0
t

V
k

0
2

0
1

02

0tk

2

1

2

0

2
0



Modeling of geochemical processes
Dynamic models






−−




−+


+

+





+−−+













−
=




−
−

−
−

2

1

2

1
t

V
k

tk

0
2

02

0
10

t
V
k

02

0
10

0
1

tk

2

1

k
VQk

0

k
VQk
0

e0
0e

xVkk
xVk
0

e
Vkk

xVk
x

ex
x

2
0

2
0






−−












−+

+











+−−+













−
=




−

−−
−

−

2

1t
V
k

2

1

t
V
k

0
2

t
V
k

02

0
10tk

02

0
10

tk0
1

2

1

k
VQk

0
ek

VQk
0

exeVkk
xVk

0
eVkk

xVk
ex

x
x

2

22

0

0



Modeling of geochemical processes
Dynamic models

tk0
11 0exx −

=

2

1t
V
k

2

1t
V
k

0
2

t
V
k

02

0
10tk

02

0
10

2 k
VQkek

VQkexeVkk
xVkeVkk

xVkx
222

0 +−+
−

−
−

=
−−−

−

tk0
11 0exx −

=







−−++





−= −
−

−− t
V
k

tk

02

0
10t

V
k

0
2

t
V
k

2

1
2

2
0

22

eeVkk
xVkexe1k

VQkx

tk0
DD 0eQQ −

=







−−++





−= −
−

−− t
V
k

tk

02

0
D0t

V
k

0
Si

t
V
k

2

1
Si

2
0

22

eeVkk
QVkene1k

VQkn







−−++





−= −
−

−− t
V
k

tk

02

0
D0t

V
k

0t
V
k

2

1
2

0
22

eeVkk
Qke]Si[e1k

Qk]Si[


