
Boundary Condition

z= 0 Known concentration (1) SO4(0)=SO40
z= zbio Continuity (2) SO4(z

−

bio)= SO4(z
+

bio)

Flux (3) −
(
DSO4,0+Dbio

)
·
∂SO4
∂z
|
z−bio
=−DSO4,0 ·

∂SO4
∂z
|
z+bio

z= zox Continuity (4) SO4(z
−
ox)= SO4(z

+
ox)

Flux (5) −DSO4 ·
∂SO4
∂z
|
z−ox
+ γH2S ·FH2S(zox)=−DSO4 ·

∂SO4
∂z
|
z+ox

where FH2S(zox)=
1−φ
φ · (1− γFeS)·(∫ SO4
zNO3

∑
iSO4C · ki ·POCi dz+ γCH4 ·

∫ zmax
zSO4

∑
iMC · ki ·POCi dz

)
z= zNO3 Continuity (6) SO4(z

−

NO3
)= SO4(z

+

NO3
)

Flux (7) −DSO4 ·
∂SO4
∂z
|
z−NO3
=−DSO4 ·

∂SO4
∂z
|
z+NO3

z= zSO4 SO4 consumption (8) IF(SO4(zmax) > 0)
(zSO4 = zmax) (8.1) ∂SO4

∂z
|zSO4

= 0
ELSE

(zSO4 < zmax) (8.2) SO4(zSO4)= 0 and −DSO4 ·
∂SO4
∂z
|zSO4

= γCH4 ·FCH4(zSO4)
∂SO4
∂z
|zSO4

= 0

with FCH4(zSO4)=
1−φ
φ ·

∫ zmax
zSO4

∑
iMC · ki ·POCi dz

z= 0 Known concentration (1) H2S(0)= H2S0
z= zbio Continuity (2) H2S(z−bio)= H2S(z+bio)

Flux (3) −
(
DH2S,0+Dbio

)
·
∂H2S
∂z
|
z−bio
=−DH2S,0 ·

∂H2S
∂z
|
z+bio

z= zox Continuity (4) H2S(z−ox)= H2S(z+ox)

Flux (5) −DH2S ·
∂H2S
∂z
|
z−ox
− γH2SFH2S(zox)=−DH2S ·

∂H2S
∂z
|
z+ox

where FH2S(zox)=
1−φ
φ · (1− γFeS)·(∫ SO4
zNO3

∑
iSO4C · ki ·POCi dz+ γCH4 ·

∫ zmax
zSO4

∑
iMC · ki ·POCi dz

)
z= zNO3 Continuity (6) H2S(z−NO3

)= H2S(z+NO3
)

Flux (7) −DH2S ·
∂H2S
∂z
|
z−NO3
=−DH2S ·

∂H2S
∂z
|
z+NO3

z= zSO4 Continuity (8) H2S(z−SO4
)= H2S(z+SO4

)

Flux (with AOM) (9) −DH2S ·
∂H2S
∂z
|
z−SO4
+ γCH4 ·FCH4(zSO4)=−DH2S ·

∂H2S
∂z
|
z+SO4

where FCH4(zSO4)=
1−φ
φ ·

∫ zmax
zSO4

∑
iMC · ki ·POCi dz

z= zmax Zero H2S flux (10) ∂H2S
∂z
|zmax = 0


