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Supplementary information

A. Characteristics of the studied BAF and model inputs
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Figure S1. Schematic description of a Biostyr unit
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Table S1: Main operating parameters of the BAF during the campaign (average inputs were used for the initialization, 10-min averages

were used for dynamic simulations).

QL Qa NHg4* NO3- NO2- DCOtotal MES PO43- T pH
m3/d Nm/d mgN/L mgN/L mgN/L mg/L mg/L mgP/L °C -
Mean 20157 51333 34.8 2.5 0.19 107 35 0.51 14.5 7.5
St. dev. 4919 15309 5.1 0.5 0.04 13 8 0.17 0.9 0.4
Table S2: Effluent characteristics of the BAF during the campaign.
NHa* NOs- NO2- DCO MES P043-
mgN /L mgN /L mgN /L mg/L mg/L mgP /L
Mean 5.7 27.7 0.68 56 14 0.48
St. dev. 2.2 4.8 0.22 12 4 0.18
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B. Description of the BAF model

The particle and soluble fluxes computed in the model are represented on Figure S2,
and described in the following sections. The gas-liquid fluxes are not included, as they are
already described in the main paper (Section 2.2.2). The compartments are not true to
scale, for better clarity.

The model used in this paper was extended from a BAF model proposed by Bernier
et al. (2014). It describes the functioning of a tertiary nitrifying upflow co-current
Biostyr® reactor. The 3.5 meters filter bed is represented as seven reactors in series of
equal height, to mimic a plug-flow reactor. This number was chosen as a compromise
between correct flow representation and reasonable calculation time. Each reactor is
composed of four compartments: the liquid phase that is considered biologically inactive
- biomass concentrations being negligible compared to those in the biofilm, - the gas
phase, the inert media, and two biofilm layers: the basal layer (close to the media), and
the surface one (in contact with water). These compartments are modelled as completely
stirred tank reactors (CSTR). An additional CSTR is modeled to represent the 1.5 meter

overflow (see Figure S1).
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Figure S2: Schematic representation of one of the seven reactors in the series and the associated fluxes

(except fluxes related to the gas phase).

B.1. Biofilm representation

The media presence and the expansion of the biofilm reduce the volume accessible to
the water flow. The media fraction is constant (64% of the active zone), while the biofilm
fraction is variable and can be calculated from the biofilm thickness, and the media
specific area [Eq.S1]. The biofilm thickness in a given reactor n is equal to the sum of all
biofilm layer thicknesses [Eq.S2] (in this work, k=2). The biofilm thickness varies with the
filtration of particles (attachment), detachment and net biomass growth. It is estimated
based on the density of the dry biofilm, the maximum biofilm thickness and the local TSS
concentration [Eq.S3]. The factor ICV is used to convert the sum of particle concentrations
from COD to TSS. In other words, a biofilm layer is considered as full when the

concentration of particles reaches its maximal value (which corresponds to the density of



55 the dry biofilm). This maximum thickness is calculated from the constant maximum

56  deposit fraction on the media [Eq.S54].

57
[Eq.51] €8n = Znda
K
[Eq.52] 7, = Z Zin
i=1
> Xin /ICV
[Eq.S3] in = # maxj
7
[Eq.54] Zimaxj = %
58
59 where €3 is the biofilm fraction, Z and Z;j (m) respectively the total biofilm thickness

60 in reactor, and the biofilm thickness in a given biofilm layer, Zmax and Zmax;j (m) their
61 respective maximum values, £X; the sum of particle concentrations in a biofilm layer
62 (gCOD/m3), ICV the conversion factor from COD to TSS (1.5 gCOD/gTSS), ps, the dry
63  Dbiofilm density (g/m3) and k the number of biofilm layers. n stands for the reactor

64  number, and j for the biofilm layer.
65 B.2. Fate of particles

66 The mass balances of a particulate compound Xi in the liquid, the surface biofilm layer
67 (B1) and the basal biofilm layer (B2) of a reactor n are given in Eq. [S5], [S6] and [S7],
68  respectively. Particles can be filtered, detached, or exchanged.

69

aXi L,n
[Eq.S5] Vin Framie Jxiadv,inn — Jxiadv,outn — Jxifiltn T Jxidetn
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0XiB1n

[Eq.S6] VB1in ot Jxifiltn = Jxidetn — Jxiexchn T VB1,nTiB1n
0XiB2,n
[Eq.S7] VBz,n T = ]Xi,exch,n + VBZ,nri,BZ,n

Where X (g/m3) is the concentration of a given particulate compound, Vg1 and Vs
(m3) are the surface and basal biofilm layer volumes, respectively. For simplification, they
were considered equal to their maximum value (7.35 m3). The terms rg1 and rs2 (g/m3/d)
stand for the sum of reaction rates involving a given Xi. Jaav (g/d) is the flux entering (in)
or leaving (out) the reactor. Jst (g/d) is the flux retained in the surface biofilm layer by
filtration [Eq.S8]. The filtration coefficient is calculated from an empirical relation [Eq.S9],
which involves the deposit fraction on the media [Eq.10], Jdet (g/d) is the flux detached
from the surface layer to the bulk [Eq.S11]. Jexch (g/d) is the flux leaving the surface for the

basal layer [Eq.S12]. i and n stand for the component and the reactor respectively.

] o — )\uXi,L,nVR,n
[Eq.SS] Xifiltn Z Xbulk,n/
1- PB
o\’ 0\? o \X
[Eq.59] A=12 (1 + B—) (1 _ —) (1 _ )
€ €o Omax
[EqSlO] o= aaZn
X B1,
[Eq.S11] Jxidetn = kdetaaVR,n ZIX—B‘ll,ln
[Eq-512] ]Xi,exch,n = kexcaaVR,n (EXBl,n - z“XBZ,n)

where A and Ao are the filtration and the clean filtration coefficients, u (m3/m?2/d) the
surface liquid flowrate, x, y and z empirical constants calibrated in a previous work

(Bernier et al. 2014), o the biofilm deposit fraction, aa is the media specific area (1000
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m?2/m3 of empty reactor), kdet (g/m2/d) the detachment coefficient, and kexc (m/d) the

exchange coefficient.

B.3. Fate of soluble components

The mass balances of a soluble component Si in the liquid, the surface biofilm layer
and the basal biofilm layer of a reactor n are given in Eq. [S13], [S14] and [S15],

respectively. A soluble can enter or leave a reactor by advection, and diffuse between

compartments.
asi,L,n
[Eq.S513] Ln a—t = ]Si,adv,in,n - ]Si,adv,out,n - ]Si,Bl,n
aSi,Bl,n
[Eq.514] VB1n a0t JsiB1,n — JsiBzn + VB1,nliB1n
0Si B2
[Eq.S15] VBan % = JsiBzn T VB1liB2,n

where S (g/m3) is the concentration of a given soluble compound, Js1 (g/d) the flux
diffused from the liquid to the surface layer [Eq.S16], and Js2 (g/d) the flux diffused from
the surface to the basal biofilm layer [Eq.S17]. The resistance to transfer is modeled by a
constant thickness liquid film. A reduction factor is included to better describe the

diffusion into the biofilm compared to water.

Difp

[Eq.516] JsiBin = L_faaVR,n (Sibulkn — S1n)
Difp
[Eq.517] ]Si,BZ,n = Zl_aaVR,n (SBl,n - SBZ,n)
1,n



101 where D (m2/d) is the diffusion coefficient in water, fp the reduction factor of diffusion
102  in the biofilm compared to water, Lf (m) the thickness of the liquid film. It was calculated

103  for each soluble from its Sherwood number [Eq.S18], and the average 100 pm value was

104  chosen.
105
d
[Eq.S18] Lf = %
[Eq.519] Sh = 2 + 0.51 * (4.23Re5/6) " Sc1/3
[Eq.520] Re = 1deq
V€
[Eq.521] Sc=~
D;
106
107 where v (m?/s) is the kinetic viscosity of water, deq (m) the average diameter of the

108 mediabeads, Sh, Sc and Re the Sherwood, Schmidt and Reynolds numbers (adimensional).
109  Their values, calculated on the 14-day studied period, are reported in Table S1 for each

110  soluble component.
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Table S1: Average liquid film thickness calculated for each soluble component

Si Di (m2/d) Sc () Sh () L (um)
Salk 1.73E-04 654 38 106
Ss 8.64E-05 1307 47 85
Si 8.64E-05 1307 47 85
Sho3 1.73E-04 654 38 106
Sn2 1.64E-04 688 38 104
Snd 8.64E-05 1307 47 85
Snh 2.16E-04 523 35 114
Spo 2.16E-04 523 35 114
Sho? 1.81E-04 623 37 107
So 2.16E-04 523 35 114
Snh2oh 1.87E-04 605 37 108
Sho 1.91E-04 591 37 109
Sh2o 2.22E-04 509 35 115

B.4. Backwash events

Backwash activation and deactivation is an input of the model (0 and 1 signal), and
impacts each reactor in series independently. To maintain enough biomass for pollution
elimination, lower extraction efficiency is implemented for biomass than for non-biomass
particles (1% against 20%). For simplification, the model does not consider a

homogenization of biomass concentrations in the biofilter during a backwash cycle.
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C. Description of the biokinetic model

C.1. Biological pathways

The nitrification model was originally modified from the ASM1 (Bernier et al. 2014)
to divide it into the oxidation of NH4* to NO2- (nitritation) by AOBs, and the oxidation of
NO2- to NOs- (nitratation) by NOBs. In this work, nitrification was extended to include
nitrification intermediates NH20H and NO, and the production of N20 according to
Pocquet et al. (2016) via the NN and ND pathways (Figure S3).

Most kinetic parameters were taken from the original model (Bernier etal. 2014). For
the added reactions, parameters were taken from the second case of study of Lang et al.
(2016). Authors calibrated the model from Pocquet et al. (2016) on a dataset much closer
to experimental conditions found on Seine Aval (low nitrite concentrations).

The nitrification stage of the Seine Aval WRRF is preceded by a carbon elimination
stage. Consequently, aerobic and anoxic heterotrophic growths were considered in the
model. Originally, denitrification was described as a 2-step reaction (NO3=> NO2" = N3)
In this work, we considered a 4 step-denitrification reaction according to Hiatt and Grady
(2008) (NO3=> NOz2 = NO = N2) to account for a possible contribution of heterotrophs
to the production and/or consumption of N20 (Figure S3). The average influent soluble

COD being 21.7 gCOD/m?3, heterotrophs can growth (Yn = 0.67 gCOD/gCOD).
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Nir+ Nor

Figure S3: Schematic representation of biological pathways included in the extended BAF model. Acronyms
AMO, HAO, NXR, Nar, Nir, Nor and Nos stand for the enzymes ammonium monooxygenase, hydroxylamine

oxidoreductase, nitrite oxidoreductase, nitrate reductase, nitrite reductase, and NO reductase and Nz synthase.



143  C.2. Gujer matrix
144  Table S2: Gujer matrix of the heterotrophic denitrification model
Process Ss Xs Xsn | Xp So SnuHa Sno | Snoz | Snzo | Snos | Snz Sro SaLk
1 a-Yy) ixbn
R1 ——= 1 ————= | —ixbn —ixb E——
Yh Yy P 14
1 ;
R2 - 1 —ixbn B -B —ixbp - @
NyYh 14
1 ) i (1 —nyYh) ixbn
R3 _T]YYh 1 —ixbn A —-A —ixbp (14 + 4/7 » ny¥h) ~ T
1 0
R4 - 1 —ixbn | —A A —ixbp — @
NyYh 14
1 ixb
RS - 1 —ixbn —A A | —ixbp _on
NyYh 14
R6 1-f, | =1 | £ —ixbp
145
146 _ (A=myYh) ~ (1-—nyYh)
(4/7*myYh) "~ (8/7 xnyYh)

147
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Table S3: Kinetic rates of the heterotrophic denitrification model

Process

Kinetic rate

R1 = Aerobic growth heterotrophs

( S ) So < Spo )X
Mimax \S "R/ \So + Kon ) \Spo + Kpo/ 2"

R2 = Anoxic growth heterotrophs (NO3-)

Ss Kion1 Snos ( Seo )X
NH1HH,max Ss+ Ks1/\So + Kion1/ \Snos + Kinos/ \Spo + Kpo BH

R3 = Anoxic growth of heterotrophs (NOz2")

_— < Ss )< Kiom2 )( Sno2 )( Kino,2 )( Spo )X
HzFHmax Ss + Ks2/ \So + Kion2/ \Snoz + Kunoz/ \Snvo + Kinoz/ \Spo + Kpg i

R4 = Anoxic growth of heterotrophs (NO)

_— ( S ) ( KioH3 )( Sno ) < Seo )X
H3 MH,max Sq + KS,S So + KI,O,H.3 Sno + KH,NO + SI%]O/KI,NOB Spo + Kpo BH

R5 = Anoxic growth of heterotrophs (N20)

Miall < Ss )( Ki o014 )( Snz0 )( Kino4 )( Spo )X
faHmax Ss + Ksa/ \So + Kion4/ \Snz0 + Kunzo/ \Snvo + Kino,se/ \Spo + Kpo i

R6 = Decay of heterotrophs

bHXBH




151  Table S4: Gujer matrix of the nitrification model

Process | Ss Xs X::O XBNO Xp So SnH4 SNHzOH Sno Snoz Snzo Snos Snp XND Spo SaLK
R7 8/7 1 1 !
14
RS 1 B (12/7 — Yaob) Zixbn | — 1 1 —ixbp 3 ixbn
Yaob Yaob | Yaob 14
1
R9 —4/7 -1 1 -
/ 14
R10 1 4 1 4 !
14
R11 -1 -1 2 l
14
R12 1 _ (16/14 — Ynob) —ixbn B 1 1 —ixbp 3 ixbn
Ynob Ynob Ynob 14
R13 1-f, | -1 f, ixbn — fp * ixun | ixbp — fp * ixup
R14 1-f, -1 f, ixbn — fp * ixun | ixbp — fp * ixup
1
R15 1 -1 —
14
R16 1 -1
R17 1 -1

152

153




154

155

Table S5: Kinetic rates of the nitrification model

Process

Kinetic rate

R7 = Oxidation of NH4 to NH20H

laoB SnHa
XaoB
Yaos/ \So + K0 40B,1/) \SnHa + KnnHaa08

S S S
RE = Growth of AOB Haos (50 + Ko,a08 2) SNH4 ‘T‘HfO ) <SNHzOHI\”:‘Zc}):\mzox{> <SPo "I:OKPO) Xaos
. u S
R9 = Oxidation of NO to NO Yi;): <s - Ko — 2) ( S KESAOB'HAO) XaoB
R10 = Reduction of NO to N20 (iizz) <SNHzoSHNT(I)<ILH20H> (SNO - EZZ‘AOB'NN) XaoB
R11 = Reduction of NOz to N20 NND (5:2:) ( SNHZOSHN:['Z?(HNHZOH) ( - E'ESOZ'AOJ DOyia1dane X A0B

R12 = Growth of NOB

So Snoz ( Spo )X
HNOB,max So + Konos/ \Snoz + Knoznos/ \Spo + Kpg NOB

R13 = Decay of AOB baosXaoB
R14 = Decay of NOB bnosXnoB
R15 = Ammonification k.SnpXgH

R16 = Hydrolysis

Xs/Xgu So Ko u 2 Snox
k| R xo/x So+Kon) TS K Hinos + 2. S Xsn
x + Xs/Xgn o+ Kou o+ Konu H,NO3 NOX

R17 = N hydrolysis

K (XND)< Xs/Xgu ) [( So ) i < Ko u )( 2 Snox )] X
"\'Xs / \Kx + Xs/Xgn ) |\So + Kon "\So + Ko,u/ \Hunos + X Snox i
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D. List of parameters used in the BAF model

Table S6: List of parameters defined in the extended BAF model. [a] Bernier et al. (2014), [b] Hiatt and Grady

(2008), [c] Lang et al. (2016), [d] Sander (2015), [e] Pocquet et al. (2016), [f] Vigne et al. (2010), [g] Sabba et al.

(2017), * corrected from original publication.

Parameter Description Value Source
DCOX/MVS Particular COD to VSS ratio 1.5 gCOD/gVsSs [a]
MVS/MES VSS to TSS ratio 0.75 gTSS/gVSS [a]
TKN/NH4 TKN to NH4 ratio 1.1gN/gN [a]
frssi Inert fraction of soluble COD 0.65 gCOD/gCOD [a]
frxxi Inert fraction of particular COD 0.65 gCOD/gCOD [a]
frxu Inactive biomass fraction of particular COD 0gCOD/gCOD [a]
frbh Heterotrophic biomass fraction of particular COD 0.25 gCOD/gCOD [a]
frbai AOB fraction of particular COD 0gCOD/gCOD [a]
frbaa NOB fraction of particular COD 0gCOD/gCOD [a]
frxnd Particular fraction of organic N 0.45 gCOD/gCOD [a]
bnos Decay coefficient, NOB 0.17 d? [a]
by Decay coefficient, heterotrophs 0.62 d? [a]
NH Anoxic hydrolysis factor 0.4 [a]
NH1 Anoxic growth factor for heterotrophs, NOs 0.28 [b]
NH2 Anoxic growth factor for heterotrophs, NO3- 0.16 [b]
N3 Anoxic growth factor for heterotrophs, NO 0.35 [b]
NHa Anoxic growth factor for heterotrophs, N,O 0.35 [b]
1) Reduction factor for the ND pathway 0.1056 [c]
NNN Reduction factor for the NN pathway 0.07693 [c]
Ny Anoxic yield factor 0.75 [a]

ixbn Mass of nitrogen per mass of COD in active biomass 0.086 gN/gCOD [a] [b]

ixun Mass of nitrogen per mass of COD in biomass debris 0.06 gN/gCOD [a] [b]
ixbp Mass of phosphorus per mass of COD in active biomass 0.015 gP/gCOD [a]
ixup Mass of phosphorus per mass of COD in biomass debris 0.015 gP/gCOD [a]

fo Fraction of active biomass contributing to biomass debris 0.08 gN/gCOD [a] [b]
Ka Ammonification rate coefficient 0.08 m3/(gCOD.d) [a]
kn Hydrolysis coefficient 3 gCOD/(gCOD.d) [a]

Kino3 Half-saturation coefficient for NOs", heterotrophs (gN/m3) 0.2 gN/m3 [a] [b]

Ky no2 Half-saturation coefficient for NO,, heterotrophs (gN/m3) 0.2 gN/m3 [a] [b]




Ku,no Half-saturation coefficient for NO, heterotrophs 0.05 gN/m3 [b]
Kn,n20 Half-saturation coefficient for N,0, heterotrophs 0.05 gN/m3 [b]
Khno2,A08 AOB affinity constant for HNO, 0.00073 gN/m3 [c]
Ki,no,2 NO inhibition coefficient, NOy 0.5 gN/m3 [a] [b]
Kino,3 NO inhibition coefficient, NO 0.3 gN/m3 [a] [b]
Ki,no,a NO inhibition coefficient, N,O 0.075 gN/m3 [a] [b]
Ki,0,008 Inhibition constant by O, on N,O production 4.5 g0,/m3 [c]
KnH20H AOB affinity constant for NH,OH 0.0147 gN/m3 Calculated
KnHa,a08 AOB affinity constant for NH,4 1gN/m3 [a]
Kno,A0B,HAO AOB affinity constant for NO from HAO 0.0003 gN/m3 [c]
Kno,A0B,NN AOB affinity constant for NO from NirK 0.008 gN/m3 [c]
Kno2,Nos Half-saturation coefficient for NO,", NOB 0.2 gN/m?3 [a]
Ko,a08,1 AOB affinity constant for O, (AMO reaction) 0.48 g0,/m3 [a]
Ko,08,2 AOB affinity constant for O, (HAO reactions) 0.3 g0y/m3 [c]
Ko,a08,ND AOB constant for O, effect on the ND pathway 0.019 g0,/m3 [c]
Kon Half-saturation coefficient for O,, heterotrophs 0.1g0,/m3 [a] [b]
Ki,om,1 Inhibition coefficient for O,, heterotrophs, NO5- 0.1 g0y/m3 [a] [b]
Ki,on,2 Inhibition coefficient for O,, heterotrophs, NOy 0.1 g0y/m3 [b]
Ki,on,3 Inhibition coefficient for O,, heterotrophs, NO 0.1 g0y/m3 [b]
Ki,om,a Inhibition coefficient for O,, heterotrophs, N,O 0.1 g0y/m3 [b]
Ko,nos NOB affinity constant for O, 0.6 g02/m3 lal
Kpo Half-saturation coefficient for orthophosphate 0.01 gP/m3 [a]
Ks Half-saturation coefficient for substrate, heterotrophs 20 gCOD/m3 [b]
Ks1 Half-saturation coefficient for substrate, heterotrophs, NO3 20 gCOD/m3 [b]
Ks2 Half-saturation coefficient for substrate, heterotrophs, NOy 20 gCOD/m3 [b]
Ks3 Half-saturation coefficient for substrate, heterotrophs, NO 20 gCOD/m3 [b]
Ksa Half-saturation coefficient for substrate, heterotrophs, N,O 40 gCOD/m3 [b]
Half-saturation coefficient for hydrolysis of slowly biodegradable
Kx 0.03 gCOD/g biomass COD [a]
substrate
Maos Maximum specific growth rate for AOB 0.8d1 [a]
HUnoB Maximum specific growth rate for NOB 1d? [a]
M Maximum specific growth rate for heterotrophs 6dt [a]
Yaos Autotrophic yield, AOB 0.21 gCOD/gN [a]
Ynos Autotrophic yield, NOB 0.06 gCOD/gN [a] [b]
Yu Heterotrophic yield 0.666 gCOD/gN [a]

1000 m2/m3 of empty filter

[a]

ER Media specific are

€0 Media initial porosity 0.356 [a]

S Media bed area 173 m? [a]
Hmedia Media bed height 3.5m [a]




Hsurverse Water height above media 1.5m [a]
Hsousverse Water height under media 1.6m [a]
Dy Media particles mean diameter 0.004 m [a]
NBR Number of reactors 7 [a]
NBL Number of biofilm layers 2 [a]
icv COD to TSS ratio in biofilm 1.5 gCOD/gTSS [a]
Kdet Biofilm detachment level 1g/(m2.d) [a]
Ps Biofilm dry density 100200 g/m3 [a]

Ou Max specific deposit around media 0.17 [a]
Kback,NB Extraction efficiency for non-biomass, backwash 0.2d1 [a]

B Media packing factor 1.95 [a]
Ao Clean filter filtration coefficient 0.0006 [a]
X x filter constant 1 [a]
v y filter constant 3 [a]
z z filter constant 0.375 [a]

F Fouling factor for aeration 1 [a]

o Efficiency factor for aeration in wastewater 0.95 [a]

Bo Factor for oxygen solubility 0.95 [a]
KHo2 Henry's law constant for O, at 20°C 41.6 gO,/(m3.atm) [d]
KHno Henry's law constant for NO at 20°C 26.6 gN-NO/(m3.atm) [d]
KHn20 Henry's law constant for N,0O at 20°C 700 gN-N,0/(m3.atm) [d]
KHn2 Henry's law constant for N, at 20°C 16.8 gN-N,/(m3.atm) [d]

Po Partial pressure of O, 0.21 atm Calculated
Pno Partial pressure of NO 0 atm Calculated
Pn20 Partial pressure of N,O 3.28E-07 atm Calculated
PN2 Partial pressure of N, 0.78 atm Calculated

DSaik Alkalinity diffusion coefficient 1.73E-04 m2/d [f]
DS Soluble substrate diffusion coefficient 8.64E-05 m2/d [f]
DS; Inert diffusion coefficient 8.64E-05 m2/d [f]

DSno3 NOs diffusion coefficient 1.73E-04 m2/d [f]

DSn2 N, diffusion coefficient 1.64E-04 m2/d [f]

DSnd Soluble nitrogen diffusion coefficient 8.64E-05 m2/d [f]

DShh Ammonia diffusion coefficient 2.16E-04 m?/d [f]

DSpo

Orthophosphates diffusion coefficient

2.16E-04 m?/d

[a]*
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DSho2 NO;, diffusion coefficient 1.81E-04 m2/d [a]*
DS, Dissolved oxygen diffusion coefficient 2.16E-04 m?/d [f]
DSnh20h Hydroxylamine diffusion coefficient 1.87E-04 m2/d [g]

DSno NO diffusion coefficient 1.91E-04 m2/d [g]
DSn20 Nitrous oxide diffusion coefficient 2.22E-04 m?/d [g]

fo Diffusion reduction factor in biofilm 0.7 [a]

Lt Liquid film thickness 100 um Calculated
Kexc Particular matter exchange coefficient 0.00002 m/d [a]

O Temperature effect on heterotroph growth 1.072 [a]
Opn Temperature effect on heterotroph decay 1.029 [a]
Buaos Temperature effect on AOB growth 1.078 [a]
Bbaos Temperature effect on AOB decay 1.029 [a]
Bunos Temperature effect on NOB growth 1,09 [a]
Bbnos Temperature effect on NOB decay 1.029 [a]
Bka Temperature effect on ammonification 1.072 [a]
(S Temperature effect on hydrolysis 1.072 [a]
OkLa Temperature effect on kia 1.005 [a]

E. Simulation results from the “base” model

The dynamic predictions of effluent NH4* and NOs- concentrations are presented on

Figure S4. Nitrification is correctly predicted (both order of magnitude and dynamics).
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166  Figure S4: effluent NHs* (top panel) and NO3- (bottom panel) predictions and experimental data.
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