2 models :
e EM1 : carbon removal (Mexico) :
SC + SO --> X

« EM2 : carbon & nitrogen removal (denitrification/nitrification) :

Anoxic phase : NO; reduction :  Si + Sygz > X+ Syop
NO, reduction :  Sg + Sy, === X, + N,
Ammonification : Sy --> Sy

Aerobic phase : NH, oxidation : Sy + Sy —-> X, + Syoo
NO, oxidation : Sy + Syg, > X, + Syos
C-removal : Sc + Sg > X,
Ammonification : Sy --> Sy



Experimental protocol for parameter calibration :

e Datasets distributed in two (calibration set, validation set)

« Mathematical transformation : distribution of the parameters
In 3 sets (transfer coefficients, yield coefficients, kinetic
parameters) in order to provide independent calibration

A priori identifiability analysis
A posteriori statistical analysis of the calibration results



EM1 (Mexico)

dX q.
X = din y
Y,
dS. op
—< = Kk, uX+—(S
dt 1,u ( Cln )
ddsto =—k2ﬂX'bX+qln (SO |n_S )‘I‘k a(So )
d_V_ q
dt in
S
Haldane kinetics : U = Ho 2
K+ S+—

K,



Parameter identification results

Parameter Dimension Value Confidence interval
Ho ht 0.1916 0.00255
Ks mg4CP/L 60 0.01499
K, mg4CP/L 3.753 0.00755
Ky mg4CP/mgVSS 3.7 -
Ko mgDO/mgVSS 1.0363 0.0578
b ht 0.0059 0.0004
k.a ht 16.8 0.1
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EM2a (POLIMI)

a) Anoxic phase

dX

dth = Ly X,
dS
d_c = —Ky Xy, — Ko, X,

t
dS

dNtOB =K1, X,

dl\,éoz =K, 1, Xy, — Kot , X
dS

a e
dS,

dt N



b) Aerobic phase

dX,

dt = Hp A\
dX,

dt — lualxa_l_:uazxa
dsS
d—,[c = =k, X,
dsS
d—tO = _k8:uhxh 3 k9ll’lalxa - klO/uaZXa + kLa)
dS,.

s — k X )

dt e includes endogeneous

ds respiration
2 = k13/ualxa - klZIl’laZXa P

dt
dS

dTH = k6rN - k14:ualxa
ds,

= -rN

dt



Kinetix expressions

P Sc Sno,
hl hlmax
KCh1+ Sc: o SCmin KNO3h + SNo3
0= i Sc So,
h2 = /*h2 max
KCh2 T Sc - SCmin KNOZh \§ SNo2
Se So

Hiy = Hhmax Non-

Ken+Sc = Semin Kon+ S0 Biodegradable

Sy So part

Ha = Haimax

KNH + SNH KOa1+ So

SNOZ (@)

,Uaz — /Uaz max
KNySN/Oz Koaz + o

Iy = #o(Sy — Symin)



Parameter Dimension Value Confidence interval
Y1 mgVSS/mgCOD 0.616 0.152
Yho mgVSS/mgCOD 0.788 0.129

Ks mgN/mgN 0.706 0.143
Hhimax min™ 0.012 0.003
Kchi mgCOD/L 57.45 21.15
Knoszn mgN/L 44.65 7.87
Hh2max min™ 0.0015 0.0007
Kche mgCOD/L 21.17 16.05
Knozh mgN/L 4.99 4.22
Lo min™ 0.0529 0.0011
k.a min™ 0.252 0.079
Somax mg/L 7.38 0.36
Yh mgVSS/mgCOD 0.75 0.067
Ya mgVSS/mgN 1.69 0.37
Ya2 mgVSS/mgN 0.187 0.09
Hhmax min™ 0.0122 1.5 x 10"
Kch mgCOD/L 18.96 7.42
Kon mgDO/L 40 10.34
Halmax min™ 0.0235 1.74 x 107
KNH mgN/L 0.479 0.208
Koa1 mgDO/L 29.9 9.47
Ha2rmax min™ 0.0117 1.5x10%
Kno2a mgN/L 4,963 2.742
Koa2 mgDO/L 24.9 7.75
Scmin mgCOD/L 19.92 1.4
SNmin mgN/L 3.16 0.44




Validation data (POLIMI)
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EM2b (LBE)

e absorption : 50% deduced from the initial data

a) Anoxic phase
dX,

dt
dS
d_tC = —Ky X

dS\o

dt
dS,4

dt
ds,
dt

= U X,

== kzﬂhNXh

— k6rN

-rN



b) Aerobic phase

dX

d’[h = HpXy
dX

a _ X

dt HaNq
dS
d_tc ==Ky X,
ddito = —k5ILIhXh - kG,Uaxa + kLa'(SOmax — SO)
dS\o

= K, X

m 7Ha N,
dS

dli\:IH - k6rN - kg,uaxa
s, _

dt



Kinetic expressions

SC SNo
:uhN — :uhN max
KC1+ Sc o S(:min KNO + SNo
Sc So
Hin ™ Hmax KCh + Sc o Scmin KOh + So
S S
lLla — /ua maX mH =

KNHa + SNH KOa + SO
N :Uo(SN — Sumin)



Parameter Dimension Value Confidence interval
Yh mgVSS/mgCOD 0.828 0.069
ks mgN/mgN 0.905 0.014

HhNmax min™ 0.016 0.004
Kca mgCOD/L 144.45 4.16
Kno mgN/L 20.47 0.85

Ho min™ 0.0067 0.0023
k.a min™ 0.3 0.031

Somax mg/L 7.86 0.59
Yh mgVSS/mgCOD 0.81 0.17
Y, mgVSS/mgN 1.705 2x 107

B1 11.62 3.42
B, 0.35 0.076

Hhmax min™ 0.0029 0.0019
Kch mgCOD/L 133.35 5.71
Kon mgDO/L 39.68 3.61
Hamax min™ 0.021 0.0019
K NHa mgN/L 31.91 5.17
Koa mgDO/L 60.72 5.43
Scmin mgCOD/L 30.42 7.42
Snimin mgN/L 4.38 0.88




*  measured COD
—— simulated CQD

200 400 600 800
time (min)
& measured MO
—— simulated NO
200 400 600 800
time (min)

MH4 and Ns (mg N/L)

= M
[ o I |

-
L]

measured NH4
measured MNs
simulated MNH4
simulated Ns

time (min)

800

Dissolved 02 {mg DO/L)
NN

measured DO

—— simulated DO

200

400

600

time (min)

a00



P2
(4o

¥ measured COD ¥ measured MH4
— simulated COD |4 208 & measured Ns
- . — simulated NH4
= Y — - simulated Ns
E 15} °
E y
m .
=
= 10}
i
=
KKK % 5
How
: : . 0= .
0 200 400 600 800 0 200 400 600 2800
time {min) time (min)
: 10
oo @
B 5

Dissolved 02 (mg DO/L)
i

< measured NO | | 0f measured DO
—— simulated NO — simulated DO

0 200 400 600 800 0 200 400 600 800
time {min) time (min)



