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Text S1. Preparation and determination of PMS stock solution

Quantitative potassium hydrogen persulfate (KHSO5) was dissolved in ultrapure water to make stock solution of PMS. The PMS concentration was determined by the ABTS method (Gao et al., 2021). Took 1 mL acetate sodium buffer solution pH=4.6 (68 g sodium acetate and 29 mL glacial acetic acid were dissolved in 1 L ultrapure water), 0.1 mL ABTS solution (10 mM) and 20 μL potassium iodide (KI) solution (0.5 mM) in a 10 mL colorimetric tube, and added PMS stock solution to reaction, then diluted to 10 mL. Used a spectrophotometer (Cary 3000, Varian, USA) to measure the absorbance of the solution at a wavelength of 415 nm, and ε=34000 M-1 cm-1 (Gao et al., 2021). The reaction stoichiometric relationship between PMS and ABTS was 1:2.

Text S2. Determination of electron donating capacity

The EDC method was adapted from previous studies 

(Chon et al., 2015; Rouge et al., 2020) ADDIN EN.CITE . A borate buffer (50 mM, pH 7.8) was pumped in a Toyopearl HW-50S column (8 ×300 mm, 30 μm) at a flow rate of 0.2 mL min-1, and followed via a fist UV detector at 254 nm. After the UV detector, the ABTS•+ reagent was delivered at a flow rate of 0.04 mL min-1 by helium pressure to react with the sample. Then UV detector determined the UV absorbance of the mix solution at 405 nm. The ABTS•+ reagent was performed by mixing 6 mM of ABTS and 2 mM of sodium persulfate for 16 h. 

Table S1. Chemical reagents

	Chemical
	Supplier

	Sodium hydroxide (AR)
	Macklin

	Sodium tetraborate (AR)
	Macklin

	Humic acid (AR)
	Aladdin

	Disodium hydrogen phosphate (AR)
	Aladdin

	Sodium dihydrogen phosphate (AR)
	Aladdin

	Phosphoric acid (AR)
	Macklin

	Potassium iodide (AR)
	Aladdin

	Aminotriacetic acid (AR)
	Aladdin

	ABTS (>98%)
	Aladdin

	PMS (>98%)
	Sigma-Aldrich

	Bisphenol A (>99%)
	Aladdin

	phenol (>99%)
	Aladdin

	Sulfamethoxazole (>99%)
	Aladdin

	Sulfamethazine (>99%)
	Aladdin

	Atrazine (>99%)
	Aladdin

	Nitrobenzene (>99%)
	Aladdin

	Manganese chloride (AR)
	Aladdin

	ferric sulfate(AR)
	Aladdin


Table S2. The selected micropollutants in this experiment

	Micropollutants
	Structural

	Bisphenol A (BPA)
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	phenol
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	Sulfamethoxazole (SMX)
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	Sulfamethazine (SMZ)
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	Atrazine (ATZ)
	
[image: image5.emf]N

H

N

N

N

Cl N

H



	Nitrobenzene (NB)
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Table S3. Water quality parameters

	Groundwater
	pH
	TOC (mgC/L)
	Total nitrogen (mg/L)
	Ca(II) (mM)
	Mn(II) (mM)
	Fe(II) (mM)

	
	7.0
	4.05
	8.53
	2.1
	10
	10


	Surface water
	pH
	TOC

(mgC/L)
	Total nitrogen

(mgC/L)
	NH3-N

(mgC/L)
	NO3-
(mgC/L)
	NO2-
(mgC/L)
	Cl-
(mgC/L)
	SO42-
(mgC/L)

	
	7.9
	7.85
	9.31
	0.006
	0.013
	0.004
	3.8
	8.9


Table S4. Analytical methods of micropollutants using UPLC

	Micropollutants
	Mobile phase
	UV wavelengths (nm)
	Reference

	Bisphenol A
	Acetonitrile (35%)/ultrapure water (40%)
	230
	(Lee et al., 2003)

	phenol
	Methanol (45%)/ultrapure water (55%)
	270
	(Matheswaran and Moon, 2009)

	Sulfamethazine
	Acetonitrile (20%)/ultrapure water (80%)
	270
	(Liu et al., 2021)

	Sulfamethoxazole
	Acetonitrile (40%)/ultrapure water (60%)
	270
	(Guo et al., 2015)

	Atrazine
	Acetonitrile (30%)/ultrapure water (70%)
	210
	(Yang et al., 2014)

	Nitrobenzene
	Methanol (50%)/ultrapure water (50%)
	266
	(Dong et al., 2007)


Table S5. Correlation parameters for the relative residual UV254 ([UV254] / [UV254]0) and the abatement of micropollutants (1-C/C0) in different water samples treated by the Fe(II)/PMS process.
	Samples
	Micropollutants
	1-C/C0 = -A×[UV254]/[UV254]0 + B ，R2

	
	
	[UV254]/[UV254]0
	A
	B
	R2

	Synthetic water
	BPA
	1.00-0.02
	0.85
	0.85
	0.999

	
	SMZ
	1.00-0.83
	2.89
	2.91
	0.998

	
	
	0.83-0.02
	0.58
	0.98
	0.998

	
	SMX
	1.00-0.83
	1.67
	1.67
	0.997

	
	
	0.83-0.02
	0.64
	0.84
	0.985

	
	phenol
	1.00-0.83
	1.53
	1.54
	0.999

	
	
	0.83-0.02
	0.79
	0.89
	0.981

	
	ATZ
	1.00-0.83
	2.48
	2.48
	0.997

	
	
	0.83-0.02
	0.65
	0.95
	0.998

	
	NB
	1.00-0.83
	0.60
	0.61
	0.988

	
	
	0.83-0.02
	0.15
	0.23
	0.941

	Groundwater
	BPA
	1.00-0.67
	0.73
	0.71
	0.958

	
	
	0.67-0.03
	0.39
	0.48
	0.991

	
	SMZ
	1.00-0.67
	1.56
	1.57
	0.995

	
	
	0.67-0.03
	0.39
	0.75
	0.955

	
	SMX
	1.00-0.67
	1.13
	1.10
	0.972

	
	
	0.67-0.03
	0.33
	0.58
	1.000

	
	phenol
	1.00-0.67
	1.01
	0.99
	0.973

	
	
	0.67-0.03
	0.34
	0.55
	0.999

	
	ATZ
	1.00-0.67
	1.16
	1.16
	0.995

	
	
	0.67-0.03
	0.36
	0.58
	0.780

	
	NB
	1.00-0.67
	0.46
	0.46
	0.979

	
	
	0.67-0.03
	0.11
	0.22
	0.991

	Surface water
	BPA
	1.00-0.72
	0.67
	0.65
	0.950

	
	
	0.72-0.52
	3.06
	2.35
	0.973

	
	SMZ
	1.00-0.52
	1.87
	1.84
	0.994

	
	SMX
	1.00-0.72
	1.15
	1.13
	0.970

	
	
	0.72-0.52
	2.03
	1.77
	0.993

	
	phenol
	1.00-0.72
	0.90
	0.88
	0.961

	
	
	0.72-0.52
	2.78
	2.22
	0.964

	
	ATZ
	1.00-0.72
	1.54
	1.51
	0.949

	
	
	0.72-0.52
	2.30
	2.04
	0.945

	
	NB
	1.00-0.61
	0.36
	0.36
	0.996

	
	
	0.61-0.52
	0.86
	0.66
	0.994


Table S6. Correlation parameters for the relative residual UV254 ([UV254] / [UV254]0) and the abatement of micropollutants (1-C/C0) in different water samples treated by the Mn(II)/NTA/PMS process. 

	Samples
	micropollutants
	1-C/C0 = -A×[UV254]/[UV254]0 + B ，R2

	
	
	[UV254]/[UV254]0
	A
	B
	R2

	Synthetic water
	BPA
	1.00-0.92
	13.16
	13.32
	0.888

	
	SMZ
	1.00-0.55
	1.17
	1.20
	0.973

	
	
	0.55-0.43
	3.42
	2.45
	0.969

	
	phenol
	1.00-0.72
	3.18
	3.26
	0.957

	
	ATZ
	1.00-0.55
	0.84
	0.83
	0.924

	
	
	0.55-0.43
	3.73
	2.45
	0.919

	
	NB
	1.00-0.55
	0.40
	0.41
	0.969

	
	
	0.55-0.43
	1.41
	0.97
	0.916

	
	SMX
	1.00-0.45
	0.54
	0.53
	0.931

	
	
	0.45-0.32
	15.24
	7.26
	0.664

	Surface water
	BPA
	1.00-0.88
	8.93
	8.92
	0.995

	
	SMZ
	1.00-0.80
	0.99
	0.98
	0.949

	
	
	0.80-0.70
	8.68
	7.16
	0.979

	
	phenol
	1.00-0.78
	4.45
	4.37
	0.949

	
	ATZ
	1.00-0.80
	0.78
	0.78
	0.999

	
	
	0.80-0.70
	6.16
	5.14
	0.998

	
	NB
	1.00-0.80
	0.49
	0.49
	0.998

	
	
	0.80-0.70
	3.51
	2.90
	0.983

	
	SMX
	1.00-0.74
	0.70
	0.68
	0.773

	
	
	0.74-0.70
	11.01
	8.40
	0.927


Table S7. Correlation parameters for the relative residual EDC (EDC/EDC0) and the abatement of micropollutants (1-C/C0) in different water samples treated by the Fe(II)/PMS process. 

	Samples
	Micropollutants
	1-C/C0 = -A×[EDC]/[EDC]0 + B ，R2

	
	
	[EDC]/[EDC]0
	A
	B
	R2

	Synthetic water
	BPA
	1.00-0.59
	1.12
	1.10
	0.967

	
	SMZ
	1.00-0.59
	1.75
	1.82
	0.967

	
	SMX
	1.00-0.59
	1.40
	1.41
	0.995

	
	phenol
	1.00-0.59
	1.16
	1.18
	0.997

	
	ATZ
	1.00-0.59
	1.60
	1.63
	0.984

	
	NB
	1.00-0.59
	0.43
	0.45
	0.988

	Groundwater
	BPA
	1.00-0.54
	0.98
	0.93
	0.902

	
	SMZ
	1.00-0.54
	1.58
	1.57
	0.991

	
	SMX
	1.00-0.54
	1.22
	1.18
	0.969

	
	phenol
	1.00-0.54
	1.15
	1.10
	0.959

	
	ATZ
	1.00-0.54
	1.25
	1.24
	0.977

	
	NB
	1.00-0.54
	0.47
	0.46
	0.989

	Surface water
	BPA
	1.00-0.62
	0.49
	0.47
	0.918

	
	
	0.62-0.49
	4.37
	2.89
	0.937

	
	SMZ
	1.00-0.62
	1.31
	1.27
	0.967

	
	
	0.62-0.49
	2.93
	2.31
	0.956

	
	SMX
	1.00-0.62
	0.84
	0.81
	0.944

	
	
	0.62-0.49
	2.93
	2.14
	0.971

	
	phenol
	1.00-0.62
	0.66
	0.63
	0.931

	
	
	0.62-0.49
	3.97
	2.70
	0.924

	
	ATZ
	1.00-0.62
	1.12
	1.08
	0.921

	
	
	0.62-0.49
	3.26
	2.43
	0.898

	
	NB
	1.00-0.62
	0.26
	0.25
	0.972

	
	
	0.62-0.49
	0.80
	0.59
	0.894


Table S8. Correlation parameters for the relative residual EDC (EDC/EDC0) and the abatement of micropollutants (1-C/C0) in different water samples treated by the Mn(II)/NTA/PMS process.
	Samples
	Micropllutants
	1-C/C0 = -A×[EDC]/[EDC]0 + B ，R2

	
	
	[EDC]/[EDC]0
	A
	B
	R2

	Synthetic water
	BPA
	1.00-0.82
	5.53
	5.65
	0.933

	
	SMZ
	1.00-0.39
	1.48
	1.40
	0.966

	
	
	0.39-0.29
	0.43
	1.12
	0.760

	
	phenol
	1.00-0.67
	2.84
	2.79
	0.960

	
	ATZ
	1.00-0.66
	0.44
	0.44
	0.985

	
	
	0.66-0.29
	2.08
	1.53
	0.993

	
	NB
	1.00-0.29
	0.56
	0.53
	0.967

	
	SMX
	1.00-0.39
	0.53
	0.50
	0.935

	
	
	0.39-0.29
	5.10
	2.32
	0.995

	Surface water
	BPA
	1.00-0.87
	8.39
	8.39
	0.977

	
	SMZ
	1.00-0.55
	0.91
	0.92
	0.991

	
	
	0.55-0.15
	1.58
	1.30
	0.949

	
	phenol
	1.00-0.66
	3.12
	3.13
	0.975

	
	ATZ
	1.00-0.16
	0.95
	0.92
	0.995

	
	NB
	1.00-0.16
	0.51
	0.49
	0.977

	
	SMX
	1.00-0.39
	0.33
	0.33
	0.971

	
	
	0.39-0.15
	2.03
	0.98
	0.970
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Fig. S1(a) Removal of SMZ in synthetic water treated by the Fe(II)/PMS process at pH 5, 7 and 9, and (b) removal of ATZ in synthetic water treated by the Mn(II)/NTA/PMS process at pH 5, 7 and 9.
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