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Table 2 Values of Kinetic Parameters
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Unit of cell : COD mg
Unit of substrate: mgCOD and mgN
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Table 1 Mass balance equations and rate expressions

Biomass Notations
1. Heterotrophs (Xh) b : Decay rate constant
dXpfdt = Xp/8x + Yh RpXh + YpR3Xh - bhXh - (14s)R20Xh fd  : Biodegradble fraction of cell
2. Nitrifiers (Xp =Xps, and Xpb) k : Maximum specific substrate
dXp/dt = Xn/8x + Yn RpXp - bnXn - (14s)R2nXn consumption rate
3. Inert biomass (Xj) k1 : UAP formation rate constant
d Xjfdt = Xj/6x+ (1- fd) Z bj Xj k2 : BAP formation rate constant
k3m : Multiple substrate degradation
Substrates and Products rate constant
1. Substrate COD (8) Ks : Saturation constant for substrate
d S/dt = (SO - S)/8 - MpXh Ko : Saturation constant for oxygen
2. NH4-N (N1) X . Biomass _concentration
d N1/dt = (N1© -N1)/8 - MnsXns- ¥nY hMhXh - oY pR3nXh Y : Growth yield
= - nsXns- TnYhMh3h -nXp Yp : Growth yield associated with
+1n fd IbjXj + ymR3Xn[Zk2jXj/Z (k1MjX; + Tk2;iX;)] SMP degradation
3. NO2-N (N2) ] . Hydrauliuc retention time
dN2/dt = (N20 - N2)y/e - MnbXnb + (1- ¥nYns) MpsXns Ox : Sludge retention time
4.NO3-N (N3) s : Conversion coefficient of biomass
d N3/dt = (N30 - N3)/6 + (1 - ynYnb )MnbXnbd concentrations to COD
5. Soluble microbial Product (P) Yn : Nitrogen content in biomass
d P/dt = - P/ + I (Ryj + R2j)Xj - R3Xp B : Oxygen d?mand for substrate
6. Total of originally formed SMP (P0) _ consumption
d PO/t = P00 + 3 (R1j + R2j)Xj lSlubsctlpt . Heterotrophs
subscript j = h, ns, nb 2 Nitrifietsp
Where M : Speficic substrate consumption rate ns :NH4 ox'ldllzers
= k [Sub] [O2]/(Ks + [Sub)/(Ko + [O2]). nb : NO7 oxidizers
here [Sub] = S, N1 and N2 e oo Steady-state condition
Rj: Specific UAP formation rate =k M Supersecript o
R2: Specific BAP formation rate =k 0 : Influent flow except for P
R3: Specific SMP " " = kar(P/PO [ : Effluent flow
3: Specific consumption rate 3m(P/PY) w . Wasted flow
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Figure 2. Model predictions (SRT=100 days, ©=0.25 days)
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