Effect of salinity change on MBR and the construction of an activated sludge model
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· Table S1. Component definitions of the model
	Component (i)
	Component name

	SI
	Dissolved inert organics

	SS
	Easily biodegradable organic matter

	XS
	Slowly degrade organic matter

	XB,H
	Heterotrophic bacteria

	XB,A
	Autotrophic bacteria

	XP
	Particulate Products of Microbial Attenuation

	SO
	Dissolved oxygen

	SNO
	Nitrates and nitrites

	SNH
	Ammonia nitrogen

	SND
	Soluble biodegradable organic nitrogen

	XND
	Particulate Biodegradable Organic Nitrogen

	SUAP
	Substrate utilization products

	SBAP
	Biological decay products

	XEPS
	Extracellular polymers









· Table S2. Kinetic rate equations for the model
	Numbers
	Reaction process rate
	Rate equation

	1
	Aerobic growth of heterotrophic bacteria
	  

	2
	Aerobic growth of heterotrophic bacteria (UAP as substrate)
	 

	3
	Aerobic growth of heterotrophic bacteria (BAP as substrate)
	 

	4
	Anoxic growth of heterotrophic bacteria
	 

	5
	Aerobic growth of autotrophic bacteria
	 

	6
	Heterotrophic decay
	 

	7
	Heterotrophic decay (BAP production)
	 

	8
	Autotrophic bacteria decay
	 

	9
	Autotrophic bacteria decay (BAP production)
	 

	10
	EPS hydrolysis
	 

	11
	Dissolved Organic Nitrogen Ammonization
	 

	12
	Hydrolysis of net-captured organic matter
	 

	13
	Net-captured organic nitrogen hydrolysis
	 



· Table S3. Model kinetics and stoichiometric parameters[1,2]
	Parameters
	Name
	Initial value

	bBAPH
	Heterotrophic BAP Attenuation Coefficient
	0.4

	bBAPA
	Autotrophic BAP Attenuation Coefficient
	0.1

	fB
	The proportion of microorganisms converted to inert particulate organic matter
	0.005

	KS
	Heterotrophic half-saturation coefficient
	20

	KOH
	Heterotrophic oxygen half-saturation coefficient
	0.2

	μH
	The maximum specific growth rate of heterotrophic bacteria
	5

	KNO
	Nitrate half-saturation coefficient of denitrifying bacteria
	0.5

	ηg
	μH correction factor under hypoxia
	1

	KEPS
	EPS half-saturation coefficient
	0.17

	ηh
	Hydrolysis correction factor under anoxic conditions
	0.4

	KX
	Half-saturation coefficient for hydrolysis of slow biodegradable substrates
	0.03

	kh
	Maximum specific hydrolysis rate
	3

	YH
	Heterotrophic yield rate
	0.75

	fS
	The ratio of EPS converted to easily degradable organic matter
	0.4

	bA
	Autotrophic bacteria attenuation coefficient
	0.1

	bH
	Heterotrophic decay coefficient
	0.62

	fP
	The proportion of microorganisms converted to granular products
	0.08

	KUAP
	Heterotrophic UAP half-saturation coefficient
	100

	μUAP
	Heterotrophic maximum specific growth rate (UAP substrate)
	0.45

	KBAP
	Heterotrophic BAP half-saturation coefficient
	85

	μBAP
	Heterotrophic maximum specific growth rate (BAP substrate)
	0.15

	fEPSH
	Proportion of EPS produced by heterotrophic bacteria
	0.25

	KNH
	Autotrophic bacteria ammonia half-saturation coefficient
	1

	KOA
	Autotrophic bacteria oxygen half-saturation coefficient
	0.4

	μA
	Maximum specific growth rate of autotrophic bacteria
	0.8

	YA
	Autotrophic bacteria yield coefficient
	0.24

	iXB
	Microbial nitrogen content
	0.086

	iXBAP
	BAP nitrogen content
	0.07

	YSMP
	Heterotrophic yield rate (SMP as substrate)
	0.38

	iXEPS
	EPS nitrogen content
	0.07

	ka
	Ammonization rate
	0.08

	iXP
	Nitrogen content in COD of microbial products
	0.06

	γSMPH
	The rate of SMP production by heterotrophic bacteria
	0.38

	γSMPA
	The rate of SMP production by autotrophs
	1.56



· Table S4. Model stoichiometric matrix
	Numbers
	Substrate

	
	SI
	SS
	XI
	XS
	XB,H
	XB,A
	XP
	SO
	SNO
	SNH
	SND
	XND
	SUAP
	SBAP
	XEPS

	1
	
	-1/YH
	
	
	1
	
	
	-(1-YH)/YH
	
	-iXB
	
	
	
	
	

	2
	
	
	
	
	1-fEPS,H
	
	
	-(1-YSMP)/YSMP
	
	X2,10
	
	
	-1/YSMP
	
	fEPS,H

	3
	
	
	
	
	1-fEPS,H
	
	
	-(1-YSMP)/YSMP
	
	X3,10
	
	
	
	-1/YSMP
	fEPS,H

	4
	
	-1/YH
	
	
	1
	
	
	
	-(1-YH)/2.86YH
	-iXB
	
	
	
	
	

	5
	
	
	
	
	
	1
	
	-(4.57-YA)/YA
	1/YA
	-iXB-1/YA
	
	
	
	
	

	6
	
	
	
	1-fP
	-1
	
	fP
	
	
	
	
	iXB-fPiXP
	
	
	

	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8
	
	
	
	1-fP
	
	-1
	fP
	
	
	
	
	iXB-fPiXP
	
	
	

	9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10
	
	fS
	
	
	
	
	
	
	
	
	X10,11
	
	
	1-fS
	-1

	11
	
	
	
	
	
	
	
	
	
	1
	-1
	
	
	
	

	12
	
	1
	
	-1
	
	
	
	
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	
	
	
	
	1
	-1
	
	
	



· [bookmark: _Hlk107180429]Table S5. Abundance analysis of microbial functional genes in secondary metabolic pathways
	KEGG category
	SAL_3
	SAL_3.5
	SAL_4
	SAL_4.5
	SAL_5

	Metabolism
	56.50%
	56.27%
	55.81%
	56.10%
	56.48%

	Amino Acid Metabolism
	12.55%
	12.49%
	12.36%
	12.40%
	12.66%

	Carbohydrate Metabolism
	11.15%
	11.16%
	11.13%
	11.19%
	11.37%

	Energy Metabolism
	6.38%
	6.52%
	6.45%
	6.42%
	6.45%

	Metabolism of Cofactors and Vitamins
	4.74%
	4.86%
	4.81%
	4.77%
	4.80%

	Xenobiotics Biodegradation and Metabolism
	4.48%
	4.30%
	4.43%
	4.42%
	4.25%

	Lipid Metabolism
	4.27%
	4.05%
	3.97%
	4.01%
	3.99%

	Nucleotide Metabolism
	3.41%
	3.50%
	3.47%
	3.58%
	3.71%

	Metabolism of Terpenoids and Polyketides
	2.62%
	2.52%
	2.41%
	2.39%
	2.43%

	Metabolism of Other Amino Acids
	2.36%
	2.30%
	2.28%
	2.26%
	2.22%

	Enzyme Families
	1.84%
	1.83%
	1.82%
	1.91%
	1.90%

	Glycan Biosynthesis and Metabolism
	1.77%
	1.78%
	1.75%
	1.80%
	1.71%

	Biosynthesis of Other Secondary Metabolites
	0.93%
	0.95%
	0.93%
	0.95%
	0.98%

	Environmental Information Processing
	19.75%
	19.76%
	20.36%
	19.64%
	19.50%

	Membrane Transport
	16.82%
	16.94%
	17.55%
	16.86%
	16.90%

	Signal Transduction
	2.74%
	2.64%
	2.62%
	2.58%
	2.40%

	Signaling Molecules and Interaction
	0.19%
	0.18%
	0.19%
	0.20%
	0.20%

	Genetic Information Processing
	16.08%
	16.17%
	15.89%
	16.54%
	16.85%

	Replication and Repair
	7.00%
	7.01%
	6.81%
	7.15%
	7.36%

	Translation
	4.30%
	4.33%
	4.25%
	4.44%
	4.54%

	Transcription
	2.53%
	2.58%
	2.60%
	2.60%
	2.57%

	Folding, Sorting and Degradation
	2.25%
	2.25%
	2.22%
	2.35%
	2.40%



· [image: ]Fig.S1 Sensitivity analysis results of different parameters
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