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[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Text S1. Extraction experiment 
[bookmark: OLE_LINK102]Series of liquid-liquid extraction experiments were carried out i) to enhance the detection sensitivity and decrease the LOD of HPLC, ii) to restrict hydrolysis and degradation of pyraclostrobin, due to its short half-life time (23.1-115.4 d) in solution. The 4 mL of aqueous sample was collected from each treatment using a glass pipette and then extracted with 8 mL of dichloromethane. The lower layer of solution was aspirated through a 1 mL disposable medical syringe, and dissolved in 1 mL methanol after blown dry with N2 (NDK200-2, Hangzhou Miou Instrument Co., Ltd). The methanol solution was filtered through a filter membrane and tested on HPLC. The recovery rate of pyraclostrobin in extraction experiments was verified at concentrations ranging from 0.05 to 1.5 mg/L.
The average extraction recovery rate of pyraclostrobin at an initial concentration of 1.0 mg/L reaches 101.2% and the RSD (relative standard deviation) was 1.6% (Table S3). The average recovery rates of pyraclostrobin were 99.7% (RSD=4.1%) and 86.6% (RSD=6.2%) at initial concentration levels of 0.5 and 0.05 mg/L, respectively. These high recovery rates with low RSD values verified the high credibility of the extraction method within certain ranges of initial concentrations.
Text S2. Statistical analysis
The adsorption rate (AR, %) and the adsorption amount of pyraclostrobin (Q, mg/g) on the micromembrane was calculated as:
………………………… (1)
where  is the concentration of pyraclostrobin (mg/L) after the volume filtration, and is the concentration (mg/L) of the control treatment.
    ………………………… (2)
[bookmark: _Hlk58918288]where is the initial concentration of pyraclostrobin (mg/L),  is the residual concentration of pyraclostrobin (mg/L), V is the volume of the aqueous sample (L), and is the weight of PES micromembrane (g). 
2.1 Adsorption kinetic models
[bookmark: OLE_LINK19]Adsorption kinetic models (pseudo-first-order kinetic model, pseudo-second-order kinetic model, Elovich model, and intra-particle diffusion model) were used to evaluate the performance of the adsorption and to investigate the adsorption mass transfer mechanisms. Non-linear forms of these four models can be expressed as follows:
Pseudo-first order kinetic model (PFO):
[bookmark: OLE_LINK11]    	 …………………………………. (3)
Pseudo-second order kinetic model (PSO):
[bookmark: _Hlk66795825]……………………………………………. (4)
where  (1/min) and  (g/mg/min) are the pseudo-first-order and pseudo-second-order kinetic constants, respectively,  (mg/g) is the adsorption equilibrium, is the unit adsorption capacity of micromembrane at any time (mg/g), and t is the adsorption time (h).
[bookmark: OLE_LINK108][bookmark: OLE_LINK107]Elovich model:
[bookmark: _Hlk66796072]             …………………………… (5)
where A (mg/g/min) is the initial adsorption rate constant, B (mg/g) represents the coverage rate and activation energy value of the activated adsorption site.
[bookmark: _Hlk65084326][bookmark: _Hlk66796188]Intra-particle diffusion model (Weber and Morris (W&M) model):
[bookmark: _Hlk66796244]   ……………………………………………. (6)
where  (mg/g) is the rate constant of diffusion within the particle. C is the intercept (mg/g), and its value indicates the thickness of the boundary layer of the liquid film. This equation suggests that the adsorption components are interacting in multiple stages.
[bookmark: OLE_LINK44][bookmark: OLE_LINK43]2.2 Adsorption isotherm models
Adsorption isotherm models can provide information on the mechanisms of the adsorption process. In this paper, four adsorption isotherm models (linear, Freundlich, Langmuir, and Temkin isotherm models) were used to investigate the adsorption mechanism of pyraclostrobin on micromembrane filters.
[bookmark: _Hlk66813689]Linear isotherm model (Henry's law):
[bookmark: _Hlk66813749] …………………………………………………… (7)
[bookmark: OLE_LINK31]where  (mg/g) and  (mg/L) represent for the adsorbed mass of adsorbate and its concentration in the solution, respectively, and  (L/g) is the partition coefficient.
[bookmark: _Hlk66814307]Freundlich isotherm model:
[bookmark: _Hlk66814352][bookmark: _Hlk66814511] ……………………………………………. (8)
where  (mg/g) and  (mg/L) represent the adsorbed mass of adsorbate and its concentration in the solution, respectively, and  (L/g) is the partition coefficient.
[bookmark: _Hlk58428292][bookmark: _Hlk66814673]Langmuir isotherm model:
 …………………………………………… (9)
[bookmark: _Hlk58345449][bookmark: OLE_LINK38]where (L/mg) is the ratio of adsorption rate to the desorption rate, and  is the adsorption capacity calculated from the Langmuir model.
[bookmark: OLE_LINK46][bookmark: OLE_LINK45][bookmark: _Hlk66814852]Temkin isotherm model:
 …………………………………. (10)
[bookmark: _Hlk58442016]where R (8.314J/mol·K) is the molar gas constant, T (K) is the absolute temperature, and A (L/g) and B (J/mol) are both constants.
2.3 Adsorption thermodynamics
[bookmark: OLE_LINK92]The thermodynamic calculation was performed by using the Van't Hoff equation, as follows:
 ………………………………………. (11)
………………………………………. (12)
where  stands for the adsorption equilibrium constant or distribution, R (8.314J/(mol∙K)) for the molar gas constant, T (K) for the absolute temperature, ΔG for the Gibbs free energy change (J/mol), ΔH for the enthalpy change (J/mol), and ΔS for the entropy change (J/(mol·K)).

Table S1 The physicochemical characteristics of pyraclostrobin
	Parameter
	Pyraclostrobin

	Molecular formula
	C19H18ClN3O4

	Molecular weight (g·mol-1)
	387.817

	Octanol/water partition coefﬁcient
	3.99

	pKa (25 °C)
	No dissociation5

	Solubility in water
	1.9 mg/L




Table S2 The physicochemical characteristics of micromembranes
	material
	PES
	Nylon 6

	Wettability
	Hydrophobic
	Hydrophilic

	Total pore area (m2/g)
	10.774
	4.875

	Housing
	polypropylene

	Capacity (mL)
	10
	10

	Diameter (mm)
	13
	13

	Effective filtration area (cm2)
	0.7
	0.7

	Pore size (µm)
	0.22
	0.22




[bookmark: OLE_LINK24]Table S3 Recovery rates of the extraction test with different initial concentrations.
	Initial 
concentration（mg/L）
	Average
recovery rate (%)
	Standard deviation (SD)
	RSD (%)

	
	
	
	

	1.0
	101.2
	1.6
	1.6

	0.5
	99.7
	4.1
	4.1

	0.05
	86.6
	6.2
	7.1





[bookmark: OLE_LINK53][bookmark: OLE_LINK52]Table S4 Parameters of different isotherm models for pyraclostrobin adsorption onto PES and Nylon6 micromembranes in the temperature range of 288.15–308.15 K (pH=6.92).
	Micromembrane
	Model
	Paramters
	Temperature

	
	
	
	288.15 K
	298.15 K
	308.15 K

	PES
	Linear isotherm
	
	0.999
	0.970
	0.972

	
	
	
	5.381
	5.170
	5.856

	
	Freundlich isotherm
	
	0.992
	0.957
	0.946

	
	
	
	4.034
	3.499
	4.046

	
	
	
	1.514
	1.707
	1.495

	
	Langmuir isotherm
	
	0.985
	0.948
	0.967

	
	
	
	1.515
	2.121
	1.814

	
	
	
	5.867
	4.529
	5.251

	Nylon 6
	Linear isotherm
Freundlich isotherm
	
	0.996
	1
	0.982

	
	
	
	1.197
	1.029
	0.733

	
	
	
	0.942
	0.999
	0.901

	
	
	
	1.072
	1.011
	1.130

	
	
	
	1.182
	1.019
	0.832

	
	Langmuir isotherm
	
	0.947
	0.999
	-5.927

	
	
	
	0.400
	0.041
	8.673

	
	
	
	3.596
	25.79
	10082.5





Table S5 Adsorption thermodynamics of pyroclostrobin on PES and Nylon 6 micromembranes and related parameters.
	Micromembrane
	T (K)
	（kJ/mol）
	（kJ/mol）
	(J/(mol*K-1))

	PES
	288.15
	-20.58
	3.05
	81.79

	
	298.15
	-21.20
	
	

	
	308.15
	-22.23
	
	

	Nylon  6
	288.15
	-16.98
	-18.02
	-3.33

	
	298.15
	-17.19
	
	

	
	308.15
	-16.86
	
	




Table S6 Binding energies (Eb) obtained from high-resolution C1s and O1s XPS spectra of PES micromembranes before (CKP) and after (0.04P) pyraclostrobin adsorption.
	Element
	CKP
	0.04P

	
	Eb（eV）
	Type
	Percent（%）
	Eb（eV）
	Type
	Percent（%）

	C1s

	284.60
	C-C(H)/C=C
	52.4 
	284.80
	C-C(H)/C=C
	71.1 

	
	285.19
	C-S
	15.3 
	285.30
	C-S
	2.8

	
	285.80
	C-N/C=N
	3.9 
	285.70
	C-N
	5.2

	
	286.10
	C-O
	24.1 
	286.30
	C-O
	13.1 

	
	291.76
	π-π*
	4.4 
	291.90
	π-π*
	3.3 

	
	-
	-
	-
	287.00
	C-Cl
	3.4 

	
	
	
	
	287.70
	C=O
	1.1 

	O 1s
	-
	-
	-
	531.00
	C=O
	11.7 

	
	531.70
	O=S=O
	77.2 
	531.90
	O=S=O
	84.8 

	
	533.60
	C-O
	22.8 
	533.60
	C-O
	3.5 





Table S7 Binding energies (Eb) obtained from high-resolution C1s, and O1s XPS spectra of Nylon6 micromembranes before (CKN) and after (0.04N) pyraclostrobin adsorption.
	Element
	CKN
	0.04N

	
	Eb（eV）
	Type
	Percent（%）
	Eb（eV）
	Type
	Percent（%）

	C 1s
	284.80
	C-C(H)/C=C
	63.5 
	284.80
	C-C(H)/C=C
	67.9 

	
	285.57
	C-N
	25.8 
	285.57
	C-N
	13.0 

	
	287.86
	C=O
	10.7 
	287.86
	C=O
	5.4 

	
	-
	-
	-
	286.98
	C-Cl
	4.8 

	
	-
	-
	-
	288.06
	C=O
	8.8 

	O 1s
	531.1
	C=O
	75.3 
	531
	C=O
	49.9 

	
	532
	OH in the adsorbed H2O
	24.7 
	532
	OH
	38.5 

	
	-
	-
	-
	533
	C-O
	11.6 








[bookmark: OLE_LINK64][bookmark: OLE_LINK63]Fig. S1 The cumulative pore volume and pore size distributions (inset) of PES (a) and Nylon 6 (b) micromembranes obtained from mercury intrusion.



Fig. S2 Effects of micromembrane dosages on the adsorption(24 h) of pyraclostrobin (1.0 mg/L) onto micromembranes at 298.13 K. (Error bars represent standard deviation from the mean (n = 3)).




Fig. S3 Stability of pyraclostrobin in aqueous solutions in dark conditions (220 rpm, 298.15 K in a temperature-controlled shaker, error bars represent standard deviation from the mean (n = 3)).



Fig. S4 Adsorption isotherms under different temperature（288.13、298.13 and308.13 K） (a) PES , (b) Nylon 6 micromembrane (PES micromembrane amount = 0.01 g, V = 40 mL；Nylon 6 micromembrane amount = 0.03 g, V = 30 mL； initial concentration of pyraclostrobin is 1.0 mg/L, adsorption time = 30 h, error bars represent standard deviation from the mean (n = 3) and fitted using an adsorption isotherm equation).











Fig. S5 Plot of lnK against 1/T for the estimation of thermodynamic parameters for the pyraclostrobin adsorption on PES and Nylon 6 micromembranes.


Fig. S6 Infrared spectra of PES and Nylon 6 before and after pyraclostrobin adsorption.



Fig. S7 The N1s(a) XPS spectra of PES micromembrane before (CKP) and after (0.04P) pyraclostrobin adsorption. The N1s(b) XPS spectra of Nylon6  micromembranes before (CKN) and after (0.04N) pyraclostrobin adsorption. 
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