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Table 1 Mass Balance and Rate Equations

Mass Balance Components Rc Rp
kel C] _ oGL
Glucose | g T X =R¢ 0
GL
Solutes HBu Kks EC[]C Mo = R 152— (1-Yo) RG
4C - .Rc +Re o (s] L3 GL
dt 4 = RiP 1-Mg) (1- Y
HPr Ksp +1C] MPXP=RC 34 (1 Ma) (1- Yo) RE
ka[C]

Xa=re | [L-Mo)+ 1M (- Yo RE
+4 Ma(1- Yo) RE™ + 4 Me(1- Yr) RE”

HAC | Rea +1C]

Biomass
dX _Ro-Rp=YRe- kalCl - RE2 11 -Mg) + 1 Mg (1 -Yo) RE-
X _Ro-Rp=Y Re- bX H2 Kon +1] 1=K 5 1 M] (1 ¥6) RE
+ % Ma(1- Yg) R + % Mp(1- Yp) REF*

C: qustratc or product concentration M= Ky __
X : Biomass concentration Ky +[H2] Subscript G: Glucose
Rc : Consumption rate K : Rate constant B: Butyrate (HBu)
Rp Production rate Ks :Saturation constant P: Propionate (HPr)
§G . I()E:((;wth ate KH  :Swich function constant A: Acetate (HAc)

D : Decay rate or Disapearance rate Y  :Growthyield H: Hydrogen (Hz)
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Table 2 Values of Kinetic Parameters and Initial Concentrations

IARFRBABEFERFR RS CEEEF9 A

100000

— ~ a
Parameters Glucose | HBu | HPr | HAc | Ha s 1?2:2 i *
K [mg mgCODceyr t day™] 1.12 [ 0.65 | 0.19 ] 0.15 | 0.96 » 1001 @ 8
K [mgA] or {ppm] for Hy 192] 901 20| 20 }1340 10 4 ® s B
b [day Y 0.10 | 0.02 | 0.02 | 0.02 { 0.02
Y [mgCODcell mg'} 0.15 1 0.04 | 0.04 ] 0.04 | 0.04 5 —— Glucose
C at t=0 [mg/l] or [ppm] for Bp| 1037 1 14 22 12
X at t=0 [ngCODe1y1] 1501 40 20 50 55] 9 804\ 0 . ...
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Fig.3 Simulation results with a modified model
considering reaction energetics
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