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Table S1. Main operating parameters of the studied WWTPs

WWTP Population served Average flow (m3/d) SRT< (d) Secondary treatment
WWTP1 88000 75000 10-12 A?/OP
WWTP2 100000 60000 10 A%0O
WWTP3 220000 40000 11.67 A%0O
WWTP4 3560000 2800000 14.7 A%O

@:Sludge Retention Time

b Anaerobic-Anoxic-Oxic


mailto:xugang@shu.edu.cn
mailto:122687549@qq.com

31
32
33
34
35
36

37
38
39
40
41

42
43
44
45
46
47
48
49
50

Table S2. Transition ions monitored, chromatographic retention time (tg) and optimal tandem

mass spectrometry (MS/MS) operational parameters for selected antidepressants and their
metabolites analyzed by liquid chromatography-electrospray ionization tandem mass spectrometry
(LC-ESI-MS/MS) in positive ion mode.
Retention time . Collision energy
Analytes . Transition Frogmentor (V)
(min) (eV)
ODbV 3.06 264.2>58.2 18 109
VEN 5.79 278.2>58.2 18 111
CIT 7.72 325.2>109.1 27 144
PAR 8.38 330.2>192.2 19 138
NMI 9.23 264.1>233.1 11 111
NFLU 9.49 296.2>134.1 1 93
FLU 10.07 310.2>44.1 10 99
BUP 10.50 240.1>184.1 8 96
AMI 11.27 278.2>233.1 14 123
SER 12.43 306.1>159.0 27 90
AMI-d3 11.01 281.2>117.1 24 127
Table S3. The matrix effects of selected antidepressants and some of their metabolites in
surface water, influent and effluent.
ME (%) Surface water Influent Effluent
ODV 116 121 108
VEN 88 84 91
PAR 79 70 115
CIT 124 66 120
NFLU 83 72 90
NTRI 94 89 100
FLU 86 85 95
AMI 92 88 103
SER 85 73 91
BUP 79 68 83
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Table S4. The liner correlation equation, correlation coefficient, concentration range and

LOQ of the method
Analytes Equation Correlation coefficient LOQ (ng/L)
VEN y=25579.94x+27.97 0.99997 0.10
(010)% y=25375.29x-160.08 0.99997 0.10
CIT y=17262.14x+1758.61 0.99993 0.50
PAR 1=2509.82x+652.26 0.99935 0.50
FLU y=22827.96x+2045.36 0.99993 0.20
NFLU 1=3824.69x1983.34 0.99962 0.50
SER y=6174.26x+373.18 0.99995 0.20
BUP 1=994.09x-18.06 0.99996 0.10
AMI y=5797.29x-243.05 0.99995 0.10
NMI y=7141.26x+667.67 0.99992 0.20

The liner range was from 0.1ppb to 100ppb.
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Table S5. The concentrations of selected antidepressants from different regions in receiving
waters and WWTPs
Concentration
compound samples region reference
(ng/L)
ODV 2600* influent Canada
1637* effluent 1
26-979 receiving water
310.10%* influent
276.25% effluent 2
21.00-68.70 receiving water
2703* influent 5
2487* effluent
1138.43* influent Germany .
1101.87* effluent
575% influent
605* effluent 5
<LOQ-270 receiving water
653.18%* effluent .
<LOQ-743 receiving water
179.73* effluent Beijing 7
971.50* influent The USA
1014.50%* effluent 8
9-33 receiving water
ND-590000 receiving water Israel 9
87.22 influent Shanghai
125.64 effluent present
0.15-4.53 receiving water
VEN 1155% receiving water Canada
808* effluent 1
4-507 receiving water
204.35% influent
195.25% effluent 2
12.90-45.90 receiving water
1343%* influent 5
1087* effluent
565.77* influent Germany .
539.00%* effluent
230%* influent
210% effluent 5
<LOQ-100 receiving water
157.36* effluent .
<LOQ-122 receiving water



0.80-250
41.93*
59.63*

600-1000
375.50%
409.50%
596.50%

600*
1-390
100-1003
22-387
1.90-41
290*
280*
ND-400000
59.49%
86.70*
<LOQ-3.03

ND-4.10
ND-8.20
304.84*

CIT 223%

203*
ND-99
52.45%
52.30%
3.40-11.5
236*
173*
177.83%
212.43%
170%
150%*
<LOQ-12
ND-17
22.57*
67.08%
38.40%
110.63*
40-90
96.20%
215%
3183*
2796.50%

receiving water
effluent
effluent
receiving water
influent
effluent
influent
effluent
receiving water
receiving water
receiving water
receiving water
influent
effluent
receiving water
influent
effluent
receiving water
receiving water
receiving water
influent
influent
effluent
receiving water
influent
effluent
receiving water
influent
effluent
influent
effluent
influent
effluent
receiving water
receiving water
effluent
influent
effluent
effluent
receiving water
influent
effluent
influent
effluent

Poland

Beijing

Austria
The USA

Spain

The Czech Republic

Israel
Shanghai

Hunan Province
Slovakia
Canada

Germany

Poland

Beijing

Austria
The USA

present

21



<LOD-190
156.00*
74.79*
256.67*
151.07*
<1-160
<LOQ-120
0.64-18
83*
73%
4.72*
13.81%*
<LOQ
ND-5.1
118.88*
PAR 16*
<LOQ
ND
4.95*
4.75*
1.30-3.00
8.00*
5.60%*
<LOQ
<LOQ
7.20%
2.55%
<LOQ
2.10-3
322%
315%
<LOD-270
9.10%*
4.81%*
5.23%
0.93%*
<2
ND-7.76
<LOQ-225
<LOQ
<LOQ
ND
ND-2.10
NMI 3.80%

receiving water
influent
effluent
influent
effluent
receiving water
receiving water
receiving water
influent
effluent
influent
effluent
receiving water
receiving water
influent
influent
effluent
receiving water
influent
effluent
receiving water
influent
effluent
influent
effluent
influent
effluent
receiving water
receiving water
influent
effluent
receiving water
influent
effluent
influent
effluent
receiving water
receiving water
receiving water
influent
effluent
receiving water
receiving water

influent

Norway

Spain

The Czech Republic

Shanghai

Slovakia
Canada

Germany

The USA

Norway

Spain

Shanghai

Canada

22

present

20

22

23

24

25

present



2.65*
0.41-0.73
18
11*
42.23%
<LOQ
<LOQ
<LOQ

NFLU 11*
5*
ND
3 %k
1.75%
1.20-1.30
9.10%
7.40%
<LOQ
<LOQ
9.05*
0.95%
<L0Q-9.10
0.83-1
265*
288
<LOD-260
4.17*
1.39%
<LOQ
<LOQ
ND
FLU 191*
122%
ND-54
3.30%
2.85%
0.42-1.30
18
11*
<LOQ
<LOQ
19.50%
12
<L0Q-3.80
ND-5.50

effluent
receiving water
influent
effluent
effluent
influent
effluent
receiving water
influent
effluent
receiving water
influent
effluent
receiving water
influent
effluent
influent
effluent
influent
effluent
receiving water
receiving water
influent
effluent
receiving water
influent
effluent
influent
effluent
receiving water
influent
effluent
receiving water
influent
effluent
receiving water
influent
effluent
influent
effluent
influent
effluent
receiving water

receiving water

Beijing 7
Shanghai
present
Canada
1
2
3
Germany .
5
The USA 12
8
Norway »
Shanghai
present
Canada
1
2
3
Germany .
5
Poland 10



3.40%
2*
12-20
8.40%
3.55%
1.37*
0.83*
<1
<LOQ-44
ND-14.50
<L0OQ-23.80
0.60-66.10
1.03*
2.73%
<LOQ
2.30-42.90
2.60*
1.40%
0.10-1.30
ND-40.20

BUP 191%*
104*
ND-96
50-60
128.50%
50.75*
1458.50*
1562*
<LOD-220
1.50
1.56
0.17-1.20

AMI 19.20%
18.30%
0.87-3.70
138*
71%
<LOQ
17.23*
<1
2.39%
3.87*
0.12-0.64
ND-4.80

influent
effluent
receiving water
influent
effluent
influent
effluent
receiving water
receiving water
receiving water
receiving water
receiving water
influent
effluent
receiving water
receiving water
influent
effluent
receiving water
receiving water
influent
effluent
receiving water
receiving water
influent
effluent
influent
effluent
receiving water
influent
effluent
receiving water
influent
effluent
receiving water
influent
effluent
influent
effluent
receiving water
influent
effluent
receiving water

receiving water

Beijing

The USA
Norway

Spain

Shanghai

Hunan Province

Canada

The USA

Shanghai

Canada

Germany

Spain
Shanghai

21

22

23

24
25

26

present

27

present

present



3.00%* influent

1.20* effluent 27
<LOQ receiving water
SER 34% influent Canada
16* effluent !
ND-6 receiving water
6.05% influent
5.45% effluent 2
0.84-2.40 receiving water
20* influent 3
12% effluent
<LOQ influent Germany .
<LOQ effluent
28* influent
8* effluent 3
<LOQ receiving water
<LOQ receiving water Poland 10
32.23* effluent 7
27% influent Beijing .
13.60* effluent
33-49 receiving water 12
61.95* influent "
43.65* effluent
) The USA
792.50* influent
805* effluent 8
<LOD-220 receiving water
12.53%* influent ’
8.74%* effluent
. Norway
2.10* influent -
1.50%* effluent
12* influent )
The Czech Republic 17
3* effluent
5.00%* influent
7.37*% c?fﬂuent Shanghai present
<LOQ recelving water
ND-5.00 receiving water 18

88 *: Mean concentrations of selected antidepressants in influents and effluents in WWTPs
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93  Table S6. Concentrations of determined antidepressants in the mainstream and 3 of its tributaries
94 of Huangpu River.

Category Compound  Frequency ( Concentration(ng/L)




%) Min Med Max

SNaRIs VEN 96 <LOQ 0.53 3.03
ODbV 100 0.15 0.88 4.53

SSRIs FLU 4 <LOQ <LOQ 0.24
NFLU 0 ND ND <LOQ
CIT 0 <LOQ <LOQ <LOQ
PAR 0 ND ND <LOQ
SER 0 ND <LOQ <LOQ

TCAs AMI 100 0.12 0.19 0.64
NMI 0 <LOQ <LOQ <LOQ

NaDaRIs BUP 100 0.17 0.31 1.20
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Table S7. PNEC values of six antidepressants from literature (ng/L)

Compound Mollusc Pseudokirchneriella subcapitata Algae Cladocerans fish
VEN 313¢ 47580° 13000°¢
CIT 405¢ 3030° 7290004 8000°¢
PAR 630° 15699000 7 2200¢
FLU 200° 3450004 100¢
SER 150% 13086000 7
AMI 720% 246¢

: PNEC from the effect concentrations (Fisher’s Exact Test, p < 0.0006) for freshwater snails?3

: PNEC for freshwater for Pseudokirchneriella subcapitata?

: PNEC from the concentrations resulting in 50% effect (EC50), which was calculated by uncertain factor!'4
: PNEC from the tier of Structure-activity relationships(ECOSARs from the U.S. EPA’s)30
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