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1. Sensitive analysis

According to previous studies ['], the normalised sensitivity coefficient (613}') is defined as a ratio of the
percentage change in the output variable (y i) to a 10% change in the input variable (x]'). Through sensitive
analysis, a small variation in the value of a parameter ("/) with high sensitivity will cause a large variation
in the response gredicted by the model. In this study, a 50% increase in the input variable is applied for
the purpose of ~iJj calqulation. Through analyzing the effects of the mode] parameters on the extended
PO, X X . o oo
ASM?2 model outputs ( ~ 4, “TB-EPS “LB-EPS_and “ PP), the coefficient ~iJ of the individual parameter
is calculated by Eq. (S1).
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where the vector Vi (i =1, 2, ..., n) represents the model output variables; the vector Xj G=1, 2, ..., n)

represents the independent model parameters.

For each input variable, the influence of a model parameter on the model output can be interpreted as

follows: ~if < 0.5 represents that the model parameter has no significant influence on the model output;
iLj > 0.5 represents that the model parameter is influential and needs calibration.
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Table S1 Kinetic rates expressions in the extended ASM2 model
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Table S2 Stoichiometric and kinetic model parameters for the extended ASM2 model

Parameters Description Value Unit References
Yy Heterotrophic yield coefficient 0.625  9COD/gCOD ASM2
Ypao PAOs yield coefficient 0.625 9CcoD/g COD ASM2
Y coD,/g COD
HSgps Yield coefficient for growth on Sgps 0625 ¢ /9 CODs, 12,3]
Ypua PHA requlre-ment for storage of phosphate 0.20 g COD/g COD ASM?2
in the form of Xpp
Y
PO, PP requirement for storage of Xpy, 0.40 gP/gCOD ASM2
Ky Maximum growth rate of heterotroph 6.00 d'! ASM2
Hpao Maximum growth rate of PAO 1.00 d'! ASM2
U . .
Seps Maximum rate of Sgps degradation 0.0029 h! [2,3]
by Decay rate of heterotroph 0.40 d'! ASM2
bpao Decay rate of PAO 0.20 & ASM2
bpp Decomposition rate constants of Xpp 0.20 da! ASM2
bppa Decomposition rate constants of Xp 0.20 d’! ASM2
dpp Rate constants of PP storage 1.50 da’ ASM2
qpHa Rate constants of PHA storage 3.00 d! ASM2
krp - pps TB-EPS formation coefficient 0.18  9CODrp_gps/g [2,3]
kig_gps LB-EPS formation coefficient 018  9CODL5_pps/g C [2.3]
K 3
0 Dissolve oxygen affinity constant 0.20 g 0y/m ASM2
K S, affinity constant for heterotroph 4.00 gcon/ m? ASM2
K
POy Affinity constant for heterotroph 0.01 g P/m® ASM2
- 3
Kok Alkalinity affinity constant for heterotroph 0.10 mol(HCO 3)/ m ASM2
I\S S . . y (9 UUS /i
N “EPS Affinity constant for Sgps formation 0.02 goow EPS/ " [2,3]
Sps Biomass affinity constant for Sgpg 85 Sps [2,3]
tpam P contents in Xy, Xp0, X75.p5 X15-5ps 0.02 gP/gCOD ASM2, [4]
kb - pps TB-EPS hydrolysis rate constant 0.228 d'! [2,3]
K115 - Eps LB-EPS hydrolysis rate constant 0.4 da’ Extended ASM2
8 i ine Xpp S X
Fopra - Eps Xrs.eps fraction dur'mg storage and 0.0 9Spo 4/ 9 Arp_Eps Extended ASM2
decomposing processes
i ing Xpp N X
frpLs-Eps X.s.£ps fraction during storage and 0.04 99po 4/ 9 4X1B-Eps Extended ASM2

decomposing processes




Table S3 Stoichiometric matrix for the extended ASM2 model
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