Supplementary Material
Instrument
[bookmark: _GoBack]Triple quadrupole ultra performance chromatography-mass spectrometry(Waters, Acquity Xevo H/TQ-S, USA); Automated solid phase extraction(SPE, Shimadzu, QUA Trace ASPE799, Japan); High-speed freezing centrifuge(Beckman, Avanti J-E, USA); Ultrasonic cleaning machine(Scientz, SB-5200DTDN, China); Electronic balance(Mettler-Toledo, AL104, Swiss).
Preparation of standard solution and samples
Standard solution
The 12 kinds of chiral pesticide racemic standards were prepared with acetonitrile to mixed standard solutions who has a concentration of 1mg/L and stored in a refrigerator at -20 ºC. Their isotope internal standards were subjected to the same treatment as above.
Surface water samples
10 μL of the isotope internal standard mixture (1 mg/L) was added to 500 mL water, and then filtered through a 0.45 μm glass filter paper after thorough mixing. The target compounds in the samples were extracted using solid phase extraction (SPE) with Agilent SampliQ Poly-DVB 6 mL/150 mg cartridge. Before sample inputting, The DVB column was activated with 5 mL acetonitrile and 5 mL ultrapure water. Then, the water sample was passed through the DVB column at a flow rate of 7-8 mL/min. After inputting, the DVB column was washed with 5mL of ultrapure water and dried for 3min. The target compound was eluted twice with 3 mL acetonitrile at a flow rate of about 1mL/min each time. The eluant was collected, blown to near dryness with nitrogen, re-dissolved in methanol to 1 mL, passed through a 0.22 μm filter membrane, and then tested on the machine.
Surface sediment samples
A total of 5.00 g of the treated sample was placed into a 50 mL centrifuge tube, added with 10 mL acetonitrile, 100 μL acetic acid and 2 mL ultrapure water, sonicated for 15 min, and added with 10 μL isotope internal standard mixture with a concentration of 1 mg/L. The centrifuge tube was added with 1 g NaCl and 2 g anhydrous MgSO4, after being vortexed for 1 min and centrifuged at 6000 rpm for 10 min, its supernatant was transferred to a new 10 mL centrifuge tube. 200 mg MgSO4, 50 mg PSA, 20 mg C18 and 20 mg neutral activated alumina were added to the centrifuge tube containing supernatant. Vortexed for 1 min and centrifuged at 6000 rpm for 10 min, the supernatant was removed to a 10 mL tube. The supernatant in the tube was blown to near dryness with nitrogen, re-dissolved in methanol to 1 mL, passed through a 0.22 μm filter membrane, and then tested on the machine.


Table S1. Mass spectrometry parameters of four chiral pesticides
	Enantiomer
	Parent ion (M/Z)
	Daughter ion*/Daughter ion (M/Z)
	Cone voltage (V)
	Collisional energy (V)

	Napropamide-S
	272.200
	129.30*/171.30
	24
	16/19

	Napropamide-R
	
	
	
	

	Metalaxyl-S
	280.200
	192.30*/220.00
	32
	17/12

	Metalaxyl-R
	
	
	
	

	Myclobutanil-S
	289.122
	69.99*/124.95
	40
	16/32

	Myclobutanil-R
	
	
	
	

	Triadimefon-S
	294.100
	69.30*/197.20
	31
	20/15

	Triadimefon-R
	
	
	
	

	Paclobutrazol-S
	294.100
	70.20*/125.10
	36
	20/38

	Paclobutrazol-R
	
	
	
	

	Flutriafol-S
	302.110
	70.20*/233.01
	32
	18/29

	Flutriafol-R
	
	
	
	

	Tebuconazole-S
	308.153
	69.97*/124.94
	40
	20/36

	Tebuconazole-R
	
	
	
	

	Hexaconazole-S
	314.200
	69.96*/158.89
	45
	18/30

	Hexaconazole-R
	
	
	
	

	Triticonazole-S
	318.100
	70.20*/125.00
	30
	16/35

	Triticonazole-R
	
	
	
	

	Metconazole-1
	320.200
	70.40*/125.02
	38
	22/36

	Metconazole-2
	
	
	
	

	Metconazole-3
	
	
	
	

	Metconazole-4
	
	
	
	

	Benalaxyl-S
	326.200
	91.00*/148.05
	28
	35/21

	Benalaxyl-R
	
	
	
	

	Bitertanol-1
	338.100
	70.03*/99.10
	21
	8/16

	Bitertanol-2
	
	
	
	


Note: ions with * are also used for quantification.

Table S2. Gradient elution parameters of chiral pesticides
	Time(min)
	Flow(mL/min)
	%A(aqueous phase)
	%B(organic phase)

	Initial
	0.3
	95
	5

	21
	0.3
	5
	95

	22
	0.3
	95
	5

	30
	0.3
	95
	5



[image: ]
Fig.2 Separation chromatogram of chiral pesticide

QA/QC:
In order to avoid background contamination, one sample blank and procedure blank were added for every 10 samples. The 12 chiral pesticides were diluted into 1 μg/L, 5 μg/L, 10 μg/L, 25 μg/L, 50 μg/L and 100 μg/L and added to 10 μL of the isotopic internal standard mixture with a concentration of 1 mg/L for quantitative detection, and then the standard curves were plotted. The mixed standard solutions with concentrations of 0.1, 1, 10 and 100 μg/L were injected 7 times consecutively, and the mean values of responses and their relative standard deviations of the instrument were calculated. The detection limit of the instrument and the quantification limit of the method were calculated according to proper equations.
Table S3. IDL, MQL and Rr of chiral pesticides in surface waters
	Enantiomer
	IDL(μg/L)
	Rr(%)
	MQL(ng/L)

	R-Napropamide
	0.0250
	118.525
	0.1266

	S-Napropamide
	0.0253
	112.600
	0.1347

	S-Metalaxyl
	0.0167
	101.150
	0.0991

	R-Metalaxyl
	0.0215
	98.975
	0.1304

	R-Myclobutanil
	0.0191
	100.000
	0.1145

	S-Myclobutanil
	0.0124
	100.100
	0.0746

	(-)-R-Triadimefon
	0.0082
	99.300
	0.0494

	(+)-S-Triadimefon
	0.0125
	101.350
	0.0737

	S-Paclobutrazol
	0.0143
	92.025
	0.0933

	R-Paclobutrazol
	0.0113
	92.525
	0.0735

	S-Flutriafol
	0.0158
	91.500
	0.1035

	R-Flutriafol
	0.0159
	91.600
	0.1041

	(+)-S-Tebuconazole
	0.0118
	99.100
	0.0715

	(-)-R-Tebuconazole
	0.0130
	99.075
	0.0786

	(+)-Hexaconazole
	0.0102
	100.300
	0.0609

	(-)-Hexaconazole
	0.0097
	97.675
	0.0594

	Metconazole-1
	0.0171
	106.175
	0.0964

	Metconazole-2
	0.0376
	103.475
	0.2181

	Metconazole-3
	0.0366
	99.025
	0.2215

	Metconazole-4
	0.0186
	104.250
	0.1069

	R-Triticonazole
	0.0139
	100.675
	0.0827

	S-Triticonazole
	0.0128
	98.500
	0.0782

	(-)-R-Benalaxyl
	0.0228
	103.350
	0.1322

	(+)-S-Benalaxyl
	0.0173
	98.750
	0.1053

	Bitertanol-1
	0.0626
	100.150
	0.3752

	Bitertanol-2
	0.0392
	99.425
	0.2363


5 g pretreated control sample was blown dry with nitrogen, then re-dissolved with methanol and passed through 0.22 μm filter membrane, and the concentration was noted as C0 (blank sample concentration) in the test; 5 g control sample was pretreated, and was blown dry with nitrogen, and 10 μL of mixed and internal standard with a concentration of 1 mg/L were added, then fixed to 1mL with methanol, and the concentration was C1 in the test; Without adding sample matrix in the pretreatment, just blown dry with nitrogen, and 10 μL of mixed and internal standard with a concentration of 1 mg/L were added, then fixed to 1mL with methanol, and the tested concentration on the machine was C2.

Table S4. Rr, IDL, MQL and ME of chiral pesticides in surface substrates
	Enantiomer
	Rr(%)
	IDL(μg/L)
	MQL(ng/kg)
	ME(%)

	R-Napropamide
	83.250
	0.0250
	18.0310
	96.20

	S-Napropamide
	86.225
	0.0253
	17.5907
	95.54

	S-Metalaxyl
	82.075
	0.0167
	12.2146
	92.52

	R-Metalaxyl
	79.425
	0.0215
	16.2515
	94.09

	R-Myclobutanil
	103.975
	0.0191
	11.0097
	98.53

	S-Myclobutanil
	102.150
	0.0124
	7.3105
	100.54

	(-)-R-Triadimefon
	95.400
	0.0082
	5.1433
	95.40

	(+)-S-Triadimefon
	100.600
	0.0125
	7.4267
	99.18

	S-Paclobutrazol
	85.825
	0.0143
	10.0031
	98.86

	R-Paclobutrazol
	106.350
	0.0113
	6.3973
	99.63

	S-Flutriafol
	78.875
	0.0158
	12.0088
	101.04

	R-Flutriafol
	111.350
	0.0159
	8.5605
	101.85

	(+)-S-Tebuconazole
	101.975
	0.0118
	6.9468
	99.14

	(-)-R-Tebuconazole
	99.725
	0.0130
	7.8072
	100.54

	(+)-Hexaconazole
	103.825
	0.0102
	5.8855
	97.99

	(-)-Hexaconazole
	102.250
	0.0097
	5.6744
	102.08

	Metconazole-1
	100.675
	0.0171
	10.1687
	103.30

	Metconazole-2
	118.850
	0.0376
	18.9864
	107.24

	Metconazole-3
	106.825
	0.0366
	20.5369
	101.84

	Metconazole-4
	102.150
	0.0186
	10.9084
	99.50

	R-Triticonazole
	104.675
	0.0139
	7.9515
	100.76

	S-Triticonazole
	104.150
	0.0128
	7.3941
	101.66

	(-)-R-Benalaxyl
	88.600
	0.0228
	15.4224
	92.55

	(+)-S-Benalaxyl
	95.150
	0.0173
	10.9301
	96.57

	Bitertanol-1
	98.700
	0.0626
	38.0668
	102.22

	Bitertanol-2
	106.700
	0.0392
	22.0180
	103.58



image1.emf
  STD

Time

8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10.50 10.75 11.00 11.25 11.50 11.75 12.00 12.25 12.50 12.75 13.00 13.25 13.50 13.75 14.00 14.25 14.50 14.75 15.00 15.25 15.50 15.75 16.00 16.25 16.50 16.75 17.00 17.25 17.50 17.75

%

0

100

8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10.50 10.75 11.00 11.25 11.50 11.75 12.00 12.25 12.50 12.75 13.00 13.25 13.50 13.75 14.00 14.25 14.50 14.75 15.00 15.25 15.50 15.75 16.00 16.25 16.50 16.75 17.00 17.25 17.50 17.75

%

0

100

8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10.50 10.75 11.00 11.25 11.50 11.75 12.00 12.25 12.50 12.75 13.00 13.25 13.50 13.75 14.00 14.25 14.50 14.75 15.00 15.25 15.50 15.75 16.00 16.25 16.50 16.75 17.00 17.25 17.50 17.75

%

0

100

8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10.50 10.75 11.00 11.25 11.50 11.75 12.00 12.25 12.50 12.75 13.00 13.25 13.50 13.75 14.00 14.25 14.50 14.75 15.00 15.25 15.50 15.75 16.00 16.25 16.50 16.75 17.00 17.25 17.50 17.75

%

0

8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10.50 10.75 11.00 11.25 11.50 11.75 12.00 12.25 12.50 12.75 13.00 13.25 13.50 13.75 14.00 14.25 14.50 14.75 15.00 15.25 15.50 15.75 16.00 16.25 16.50 16.75 17.00 17.25 17.50 17.75

%

0

8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10.50 10.75 11.00 11.25 11.50 11.75 12.00 12.25 12.50 12.75 13.00 13.25 13.50 13.75 14.00 14.25 14.50 14.75 15.00 15.25 15.50 15.75 16.00 16.25 16.50 16.75 17.00 17.25 17.50 17.75

%

0

1224-STD-50 Sm (Mn, 2x2) MRM of 26 Channels ES+ 

272.2 > 171.3 (Napropamide)

2.52e7

15.03

14.84

1224-STD-50 Sm (Mn, 2x2) MRM of 26 Channels ES+ 

280.2 > 220.2 (Metalaxyl)

4.13e7

12.02

11.60

1224-STD-50 Sm (Mn, 2x2) MRM of 26 Channels ES+ 

289.122 > 69.99 (Myclobutanil)

4.83e7

14.97

14.76

1224-STD-50 Sm (Mn, 2x2) MRM of 26 Channels ES+ 

294.1 > 69.3 (Triadimefon)

2.17e7

13.84

13.60

1224-STD-50 Sm (Mn, 2x2) MRM of 26 Channels ES+ 

294.1 > 70.2 (Paclobutrazol)

4.39e7

12.85

12.68

1224-STD-50 Sm (Mn, 2x2) MRM of 26 Channels ES+ 

302.11 > 70.2 (Flutriafol)

4.73e7

12.04

11.89

STD

Time

8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10.50 10.75 11.00 11.25 11.50 11.75 12.00 12.25 12.50 12.75 13.00 13.25 13.50 13.75 14.00 14.25 14.50 14.75 15.00 15.25 15.50 15.75 16.00 16.25 16.50 16.75 17.00 17.25 17.50 17.75 18.00

%

0

100

8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10.50 10.75 11.00 11.25 11.50 11.75 12.00 12.25 12.50 12.75 13.00 13.25 13.50 13.75 14.00 14.25 14.50 14.75 15.00 15.25 15.50 15.75 16.00 16.25 16.50 16.75 17.00 17.25 17.50 17.75 18.00

%

0

8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10.50 10.75 11.00 11.25 11.50 11.75 12.00 12.25 12.50 12.75 13.00 13.25 13.50 13.75 14.00 14.25 14.50 14.75 15.00 15.25 15.50 15.75 16.00 16.25 16.50 16.75 17.00 17.25 17.50 17.75 18.00

%

0

100

8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10.50 10.75 11.00 11.25 11.50 11.75 12.00 12.25 12.50 12.75 13.00 13.25 13.50 13.75 14.00 14.25 14.50 14.75 15.00 15.25 15.50 15.75 16.00 16.25 16.50 16.75 17.00 17.25 17.50 17.75 18.00

%

0

100

8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10.50 10.75 11.00 11.25 11.50 11.75 12.00 12.25 12.50 12.75 13.00 13.25 13.50 13.75 14.00 14.25 14.50 14.75 15.00 15.25 15.50 15.75 16.00 16.25 16.50 16.75 17.00 17.25 17.50 17.75 18.00

%

0

100

8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10.50 10.75 11.00 11.25 11.50 11.75 12.00 12.25 12.50 12.75 13.00 13.25 13.50 13.75 14.00 14.25 14.50 14.75 15.00 15.25 15.50 15.75 16.00 16.25 16.50 16.75 17.00 17.25 17.50 17.75 18.00

%

0

100

8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10.50 10.75 11.00 11.25 11.50 11.75 12.00 12.25 12.50 12.75 13.00 13.25 13.50 13.75 14.00 14.25 14.50 14.75 15.00 15.25 15.50 15.75 16.00 16.25 16.50 16.75 17.00 17.25 17.50 17.75 18.00

%01001224-STD-50 Sm (Mn, 2x2)MRM of 26 Channels ES+ 298.1 > 71 (Myclobutanil-d9)6.11e614.9114.70

1224-STD-50 Sm (Mn, 2x2) MRM of 26 Channels ES+ 

308.153 > 69.97 (Tebuconazole)

4.39e7

15.29

14.88

1224-STD-50 Sm (Mn, 2x2) MRM of 26 Channels ES+ 

314.2 > 69.96 (Hexaconazole)

3.83e7

15.54

14.61

1224-STD-50 Sm (Mn, 2x2) MRM of 26 Channels ES+ 

318.1 > 70.2 (Triticonazole)

2.54e7

14.42 16.37

14.61

15.54

1224-STD-50 Sm (Mn, 2x2) MRM of 26 Channels ES+ 

320.2 > 70.04 (Metconazole)

7.90e7

15.55

15.29

14.41 16.38

1224-STD-50 Sm (Mn, 2x2) MRM of 26 Channels ES+ 

326.2 > 148.05 (Benalaxyl)

4.58e7

15.73

15.53

1224-STD-50 Sm (Mn, 2x2) MRM of 26 Channels ES+ 

338.1 > 70.03 (Bitertanol)

3.49e6

14.88

14.77


