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Thermodynamic modelling results
To inform the study design, thermodynamic simulations were performed to estimate the dose of Ca(OH)2 and FeSO4.7H2O required to precipitate all the P present in the wastewater. In addition, the solubility of Ca(OH)2 and the concentration of the different solids formed at equilibrium was determined at different temperatures. The simulations were conducted using the Mixed Solvent Electrolyte model option of the software OLI Stream Analyzer (OLI Systems Inc., 2020).
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Figure S1: Thermodynamic modelling results for different solids that form for Ca(OH)2 and FeSO4·7H2O dosing of wastewater from toothpaste manufacturing. The top graph (A) illustrates the formation of major precipitates, whereas the bottom graph (B) focuses on minor precipitates forming at lower concentrations. 






[image: ]
Figure S2: Thermodynamic modelling results for different solids that form when technical grade FeSO4·7H2O is dosed for treating wastewater from toothpaste manufacturing. According to the manufacturer (KRONOS ecochem, Germany), the FeSO4 (trade name Ferrogranul 20) used in the study typically contains 0.7% Mg, 0.3% Ca, 0.04% Mn and 0.6% insoluble impurities.
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Figure S3. Setup used for pilot-scale experiments. Duplicate reactors were fed with 9 L wastewater d-1 and dosed with 60 g FeSO4.6-7H2O or 25 g Ca(OH)2 L-1. In total, 14 days of treatment were evaluated.  



Preliminary economic analysis of the treatment options

Table S1: Economic data for amorphous calcium phosphate and vivianite recovery
	Amorphous calcium phosphate
	Unit
	Value
	Reference

	Ca(OH)2 dosage required
	kg/m3
	24.5
	

	Ca(OH)2 price
	$/ton
	132
	[1]

	Ca(OH)2 cost
	$/m3
	3.23
	

	Amorphous calcium phosphate production
	kg/m3
	16.10
	

	Amorphous calcium phosphate price
	$/ton
	1180
	[2]

	Amorphous calcium phosphate income
	$/m3
	19
	

	Vivianite
	
	
	

	NaOH dosage required
	kg/m3
	6.76*
	

	NaOH price
	$/ton
	363
	[3]

	NaOH cost
	$/m3
	4.89
	

	FeSO4·7H2O dosage required
	kg/m3
	45
	

	FeSO4·7H2O price
	$/ton
	80
	[4]

	FeSO4·7H2O cost
	$/m3
	3.60
	

	Vivianite production
	kg/m3
	24.1
	

	Amorphous calcium phosphate price
	$/ton
	10 700
	[5]

	Amorphous calcium phosphate income
	$/m3
	258
	


*Double dosage to account for 50% purity
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