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Item 1. Benzalkonium chloride structure and physicochemical properties.
	According to Figure 1 in the manuscript, the chemical structure corresponding to the family of benzalkonium chlorides can be represented as . Thus, using this general formula, the corresponding molecular weight (MW) is:

 			(A1)

Besides, the theoretical oxygen demand (ThOD) can be obtained as follows:

 			(A2)

According to A2 and taking into account the mass balances corresponding to hydrogen and oxygen, it easy to demonstrate that

										(A3)

Then, combining (A1) and (A3), the ThOD expressed in grams of chemical oxygen demand (COD) per gram of BAC is 

 								(A4)

According to the manufacturer´s specifications (Sigma-Aldrich, 2024), the BAC used in the present work had two main components: benzyldimethyldodecylammonium chloride (70%), and benzyldimethyltetradecylammonium chloride (30%).
Using eqs. (A1), and (A4), MW and ThOD corresponding to the tested BAC mixture were obtained (Table A1). Considering the formula corresponding to the tested BAC mixture (C21.6H39.2ClN), the corresponding carbon content is 0.745 grC/grBAC. This value was used to verify the consistency between the tested initial BAC concentration and dissolved organic carbon (DOC) experimental data. Because 25 mg/L of BAC was added, according to Table A1, the oxygen necessary for the complete oxidation of the tested BAC mixture is 70 mgO2/L.
Table A1
	
	Formula
	n
	MW (g/mol)
	ThOD (gO2/gC)

	benzyldimethyldodecylammonium chloride
	C21H38ClN
	10
	340
	3.75

	benzyldimethyltetradecylammonium chloride
	C23H42ClN
	12
	368
	3.77

	Tested mixture
	C21.6H39.2ClN
	10.6
	348
	3.76
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Figure A1. pH of the SCR as a function of time corresponding to Phases I (black circles), II ( red triangles), and III (green squares). The dotted lines represent biomass washing.
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Figure A2. Detail of days 21 to 38 corresponding to the operation of the SCR during Phase II: a) DOC consumption; b) BAC consumption. In both cases, bars represent the standard deviation. The dotted line indicates the first biomass washing. 


[image: ]
Figure A3. Oxidation coefficient obtained as the slope of the plot of the oxygen consumed as a function of the carbon consumed (dOC/dC) during Phase II. Bars represent the standard deviation. The dotted lines indicate biomass washing.
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Figure A4. BAC consumption rate (RBAC) as a function of time during Phase III. In all cases, bars indicate the standard deviation. 
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