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Figure S1: Installation of the POCIS at the outlet of the SAT system T4.
[image: ] 

Figure S2: Appearance of the POCIS once transported to the laboratory and dismantled for subsequent cleaning and extraction.
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Figure S3. Total amounts of the different chemical classes detected by POCIS sampling in the various steps of wastewater treatment (ST: secondary treatment; TT: tertiary treatment).
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Table S1: continued.
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Table S1: continued.
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Table S1: continued.
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Table S1: continued.
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Table S2: Limits of detection (LOD) and limits of quantification (LOQ) of each compound analysed, in pictograms (pg).

























Table S3: Concentrations of the single detected CECs in the deployed POCIS, expressed as ng/POCIS ± standard deviation. 
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Benzyl paraben (BePB) Benzyl 4-hydroxybenzoate Parabens Preservative (PCP) 94-18-8 228.24 Insoluble 3.7 8.18

Butyl paraben (BuPB) Butyl 4-hydroxybenzoate Parabens Preservative (PCP) 94-26-8 194.23 200 3.47 8.47

Propyl paraben (PrPB) Propyl 4-hydroxybenzoate Parabens Preservative (PCP) 94-13-3 180.2 500 2.98 8.35

Methyl paraben (MePB) Methyl 4-hydroxybenzoate Parabens Preservative (PCP) 99-76-3 152 2500 2 8.17

Flumequine Flumigal; Apurone Fluoroquinolones Pharmaceutical 42835-25-6 261.25 2200 1.6 6.5

Ofloxacin Floxin; Tarivid Fluoroquinolones Pharmaceutical 82419-36-1 361.4 1400 -0.39 5.97

Ciprofloxacin - Fluoroquinolones Pharmaceutical 85721-33-1 331.34 30000 0.28 6.09

Nalidixic acid Nalidixate; nalidixin Quinolones Pharmaceutical 389-08-2 232.23 Insoluble 1.59 8.6

Oxolinic acid Nidantin; dioxacin Quinolones Pharmaceutical 14698-29-4 261.23 3 0.94 6.3

Tetracycline Deschlorobiomycin Tetracyclines Pharmaceutical 60-54-8 444.4 Insoluble 1.3 3.3

Oxytetracycline Terramycin; Oxymycin Tetracyclines Pharmaceutical 79-57-2 460.4 300 -0.9 3.27

Succinylsulfathiazole (Succinyl-STZ) Cremosuxidine; Colistatin Sulfonamides Pharmaceutical 116-43-8 355.4 180 - 3.36

Sulfadiazine (SDZ) Sulfapyrimidine Sulfonamides Pharmaceutical 68-35-9 250.28 67 -0.09 6.99

N

4

-acetylsufladiazine (acSDZ)

N-[4-(pyrimidin-2-ylsulfamoyl)pheyl]acetamide Sulfonamides Pharmaceutical 127-74-2 292.32 150 Not avaliable -

Sulfamerazine (SMR) Sulfamethyldiazine Sulfonamides Pharmaceutical 127-79-7 264.31 200 0.14 6.98
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N

4

-acetylsulfamerazine (acSMR)

N(4)-Acetylsulfamerazine Sulfonamides Pharmaceutical 127-73-1 306.34 46 Not avaliable -

N

4

-acetylsulfamethazine (acSMZ)

N(4)-Acetylsulfamethazine Sulfonamides Pharmaceutical 100-90-3 320.37 Not avaliable Not avaliable -

Sulfamethoxazole (SMX) Gantanol; sulfisomezole Sulfonamides Pharmaceutical 723-46-6 253.28 Insoluble 0.89 5.81

Acetylsulfamethoxazole (acSMX)

N

4

-Acetylsulfamethoxazole

Sulfonamides Pharmaceutical 21312-10-7 295.32 250 0.86 -

Sulfamethoxypyridazine  Sulphametoxypyridazine Sulfonamides Pharmaceutical 80-35-3 280.31 325 Not avaliable 7.19

Sulfapyridine (SPY) Sulfidin Sulfonamides Pharmaceutical 144-83-2 249.29 268 0.35 8.43

Acetylsulfapyiridine (acSPY) N-(4-(N-(Pyridin-2-yl)sulfamoyl)phenyl)acetamide Sulfonamides Pharmaceutical 19077-98-6 291.33 320 Not avaliable -

Sulfaquinoxaline (SQX) Avicocid Sulfonamides Pharmaceutical 59-40-5 300.34 8 1.68 5.1

Sulfathiazole (STZ) 2-Sulfanilamidothiazole Sulfonamides Pharmaceutical 72-14-0 255.3 60 0.05 7.24

Sulfisomidin - Sulfonamides Pharmaceutical 515-64-0 278.33 230 -0.33 7.4

Sulfadimethoxine (SDM) Sulfadimethoxydiazine Sulfonamides Pharmaceutical 122-11-2 310.33 340 1.63 6.21
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Trimethoprim Proloprim; Trimpex Others Pharmaceutical 738-70-5 290.32 0.4 0.91 7.12

Gemfibrozil 5-(2,5-Dimethylphenoxy)-2,2-dimethylpentanoic acid Lipid regulators Pharmaceutical 25812-30-0 250.33 11 4.39 4.5

Mefenamic acid  2-[(2,3-dimhetylphenyl)amino]benzoic acid Analgesics Pharmaceutical 61-68-7 241.28 0.1 5.12 4.2

Naproxen  - Anti-inflammatories Pharmaceutical 22204-53-1 230.26 0.02 3.18 4.15

Ibuprofen (IBU) 2-(4-Isobutylphenyl)propanoic acid Anti-inflammatories Pharmaceutical 15687-27-1 206.28 0.02 3.97 4.91

Ketoprofen (KPF) 2-(3-Benzoylphenyl)propanoic acid Analgesics Pharmaceutical 22071-15-4 254.28 51 3.12 4.45

Diclofenac (DCF) Voltaren Anti-inflammatories Pharmaceutical 15307-86-5 296.1 2.4 4.51 4.2

Acetaminophen Paracetamol Analgesics Pharmaceutical 103-90-2 151.16 14000 0.46 9.38

Carbamazepine (CBZ) 5H-Dibenzo[b,f]azepine-5-carboxamide Anti-epileptics Pharmaceutical 298-46-4 236.27 18 2.77 15.96
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Carbamazepine-10,11-epoxide (CBZ-epoxy) - Anti-epileptics Pharmaceutical 36507-30-9 252.27 1340 Not avaliable 15.96

Atenolol Tenorium; blokium; normiten B-blockers Pharmaceutical 29122-68-7 266.34 13300 0.16 9.6

Pharmaceutical 56161-73-0 9.77

Pharmaceutical 83891-03-6

N-desmethylvenlafaxine (N-desVFX) Norvenlafaxine Anti-depressants Pharmaceutical 149289-30-5 263.37 77 Not avaliable 14.42

Salicylic acid 2-Hydroxybenzoic acid Anti-septics Pharmaceutical 69-72-7 138.12 2240 2.26 2.98

Caffeine 1,3,7-Trimethylxanthine; guaranine Stimulants Drug 58-08-2 194.19 16 -0.07 14

Not avaliable Anti-depressants



9.2 Desmethylfluoxetine Norfluoxetine (norFXT) 295.3
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Compounds BP3 BP1 BP2 4HB 4DHB DHMB AVO EHMC 4MBC EtPABA BZT

LOD (pg) 6.410 6.460 7.864 4.313 4.694 8.452 4.068 3.971 6.311 4.559 4.124

LOQ (pg) 21.368 21.535 26.212 14.375 15.646 28.174 13.561 13.237 21.035 15.197 13.747

Compounds MeBZT DMBZT UVP BePB(-) BuPB(-) PrPB(-) MePB(-) FLU OFX CFX NDX

LOD (pg) 3.973 3.479 11.040 0.819 0.315 0.529 0.509 1.085 4.062 2.528 2.065

LOQ (pg) 13.242 11.595 36.800 2.730 1.050 1.763 1.695 3.618 13.541 8.426 6.884

Compounds OXL TCY O-TCY S-STZ SDZ acSDZ SMR acSMR acSMZ SMX acSMX

LOD (pg) 3.251 4.034 2.783 0.949 0.809 0.644 0.387 1.070 0.902 0.751 0.510

LOQ (pg) 10.835 13.446 9.277 3.162 2.698 2.146 1.291 3.566 3.006 2.504 1.701

Compounds SMPZ SPY acSPY SQX STZ SMD SDM TMP GFZ MFA NPX

LOD (pg) 0.809 1.137 0.768 0.870 0.440 1.298 0.706 0.001 0.001 0.001 1.051

LOQ (pg) 2.695 3.789 2.561 2.899 1.466 4.325 2.353 0.004 0.002 0.004 3.504

Compounds IBU(-) KPF DCF(-) APH CBZ CBZ-E ATL norFXT N-desVFX SCY (-) CFF

LOD (pg) 0.639 0.004 3.736 0.464 0.000 0.001 0.001 0.002 0.001 0.001 0.001

LOQ (pg) 2.129 0.015 12.453 1.546 0.001 0.005 0.002 0.008 0.004 0.005 0.003

LOD: Limit of detection; LOQ: Limit of quantification
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				Sample		BP3		BP1		BP2		4HB		4DHB		DHMB		AVO		EHMC		4MBC		EtPABA		BZT		MeBZT		DMBZT		UVP		BePB(-)		BuPB(-)		PrPB(-)		MePB(-)		FLU		OFX		CFX		NDX		OXL		TCY		O-TCY		S-STZ		SDZ		acSDZ		SMR		acSMR		acSMZ		SMX		acSMX		SMPZ		SPY		acSPY		SQX		STZ		SMD		SDM		TMP		GFZ		MFA		NPX		IBU(-)		KPF		DCF(-)		APH		CBZ		CBZ-E		ATL		norFXT		N-desVFX		SCY (-)		CFF

				LOD (ng)		6.410E-03		6.460E-03		7.864E-03		4.313E-03		4.694E-03		8.452E-03		4.068E-03		3.971E-03		6.311E-03		4.559E-03		4.124E-03		3.973E-03		3.479E-03		1.104E-02		8.191E-04		3.150E-04		5.289E-04		5.085E-04		1.085E-03		4.062E-03		2.528E-03		2.065E-03		3.251E-03		4.034E-03		2.783E-03		9.486E-04		8.093E-04		6.439E-04		3.872E-04		1.070E-03		9.017E-04		7.511E-04		5.102E-04		8.086E-04		1.137E-03		7.683E-04		8.696E-04		4.398E-04		1.298E-03		7.059E-04		1.113E-06		6.673E-07		1.302E-06		1.051E-03		6.388E-04		4.494E-06		3.736E-03		4.639E-04		3.566E-07		1.481E-06		5.068E-07		2.456E-06		1.099E-06		1.466E-06		8.773E-07

				LOQ (ng)		2.137E-02		2.153E-02		2.621E-02		1.438E-02		1.565E-02		2.817E-02		1.356E-02		1.324E-02		2.104E-02		1.520E-02		1.375E-02		1.324E-02		1.160E-02		3.680E-02		2.730E-03		1.050E-03		1.763E-03		1.695E-03		3.618E-03		1.354E-02		8.426E-03		6.884E-03		1.084E-02		1.345E-02		9.277E-03		3.162E-03		2.698E-03		2.146E-03		1.291E-03		3.566E-03		3.006E-03		2.504E-03		1.701E-03		2.695E-03		3.789E-03		2.561E-03		2.899E-03		1.466E-03		4.325E-03		2.353E-03		3.709E-06		2.224E-06		4.341E-06		3.504E-03		2.129E-03		1.498E-05		1.245E-02		1.546E-03		1.189E-06		4.936E-06		1.689E-06		8.185E-06		3.665E-06		4.887E-06		2.924E-06



				Compounds		BP3		BP1		BP2		4HB		4DHB		DHMB		AVO		EHMC		4MBC		EtPABA		BZT

				LOD (pg)		6.410		6.460		7.864		4.313		4.694		8.452		4.068		3.971		6.311		4.559		4.124

				LOQ (pg)		21.368		21.535		26.212		14.375		15.646		28.174		13.561		13.237		21.035		15.197		13.747

				Compounds		MeBZT		DMBZT		UVP		BePB(-)		BuPB(-)		PrPB(-)		MePB(-)		FLU		OFX		CFX		NDX

				LOD (pg)		3.973		3.479		11.040		0.819		0.315		0.529		0.509		1.085		4.062		2.528		2.065

				LOQ (pg)		13.242		11.595		36.800		2.730		1.050		1.763		1.695		3.618		13.541		8.426		6.884

				Compounds		OXL		TCY		O-TCY		S-STZ		SDZ		acSDZ		SMR		acSMR		acSMZ		SMX		acSMX

				LOD (pg)		3.251		4.034		2.783		0.949		0.809		0.644		0.387		1.070		0.902		0.751		0.510

				LOQ (pg)		10.835		13.446		9.277		3.162		2.698		2.146		1.291		3.566		3.006		2.504		1.701

				Compounds		SMPZ		SPY		acSPY		SQX		STZ		SMD		SDM		TMP		GFZ		MFA		NPX

				LOD (pg)		0.809		1.137		0.768		0.870		0.440		1.298		0.706		0.001		0.001		0.001		1.051

				LOQ (pg)		2.695		3.789		2.561		2.899		1.466		4.325		2.353		0.004		0.002		0.004		3.504

				Compounds		IBU(-)		KPF		DCF(-)		APH		CBZ		CBZ-E		ATL		norFXT		N-desVFX		SCY (-)		CFF

				LOD (pg)		0.639		0.004		3.736		0.464		0.000		0.001		0.001		0.002		0.001		0.001		0.001

				LOQ (pg)		2.129		0.015		12.453		1.546		0.001		0.005		0.002		0.008		0.004		0.005		0.003

				LOD: Limit of detection; LOQ: Limit of quantification
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Compounds BP3 BP1 EHMC 4MBC EtPABA BZT MeBZT BuPB

WWTP influent (1 POCIS deployed) 1616 25690 76 224 357 2978 7414 227

Secondary outlet (2 POCIS deployed) n.d. 431 ± 30 45 ± 64 299 ± 47 131 ± 6 8670 ± 778 10092 ± 1362 n.d.

Outlet SAT system T2 (2 POCIS deployed) n.d. n.d. 66 ± 94 n.d. n.d. 3640 ± 692 1516 ± 447 n.d.

Outlet SAT system T4 (2 POCIS deployed) n.d. n.d. n.d. n.d. n.d. 2796 ± 721 859 ± 141 n.d.

Compounds PrPB MePB OFX CPX NDX SMX acSMX SPY

WWTP influent (1 POCIS deployed) 13707 30603 1082 1323 n.d. 253 344 153

Secondary outlet (2 POCIS deployed) n.d. n.d. 4195 ± 23 436 ± 187 140 ± 8 475 ± 23 178 ± 26 164 ± 23

Outlet SAT system T2 (2 POCIS deployed) n.d. n.d. n.d. n.d. n.d. 1965 ± 677 269 ± 124 165 ± 105

Outlet SAT system T4 (2 POCIS deployed) n.d. n.d. n.d. n.d. n.d. 1386 ± 128 105 ± 49 119 ± 22

Compounds acSPY STZ TMP GFZ MFA NPX IBU(-) KPF

WWTP influent (1 POCIS deployed) 347 32 237 12500 17 1379 36466 4134

Secondary outlet (2 POCIS deployed) 640 ± 10 45 ± 2 1716 ± 104 7706 ± 0 41 ± 3 349 ± 38 1743 ± 104 3472 ± 597

Outlet SAT system T2 (2 POCIS deployed) n.d. n.d. n.d. 1179 ± 28 6 ± 1 464 ± 102 152 ± 32 1659 ± 427

Outlet SAT system T4 (2 POCIS deployed) n.d. 19 ± 3 n.d. 797 ± 157 5 ± 0 261 ± 12 n.d. 631 ± 110

Compounds DCF(-) APH CBZ CBZ-E ATL norFXT N-desVFX CFF

WWTP influent (1 POCIS deployed) 4397 7759 547 457 1961 608 11767 193103

Secondary outlet (2 POCIS deployed) 8028 ± 714 n.d. 1677 ± 36 1195 ± 23 2924 ± 302 264 ± 104 30138 ± 3438 5665 ± 292

Outlet SAT system T2 (2 POCIS deployed) 956 ± 590 n.d. 519 ± 46 438 ± 39 n.d. 279 ± 8 n.d. n.d.

Outlet SAT system T4 (2 POCIS deployed) 718 ± 96 n.d. 320 ± 39 354 ± 60 n.d. 202 ± 1 n.d. n.d.

n.d.: not detected; (-): analyzed in negative; Units: ng/POCIS  ± standard deviation; The results characterized by a RSD >30% are in italics
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		Table S2: concentrations of the single detected CECs in the deployed POCIS, expressed as ng/POCIS ± standard deviation; the results characterized by a RSD >30% are in italics. 





																																										Lipid regulators		Anti-inflamatories										Analgesics		Anti-epileptics				β-blockers		Anti-depressants				Others



		Compounds		BP3		BP1		EHMC		4MBC		EtPABA		BZT		MeBZT		BuPB																								Gemfibrozil		Mefenamic acid		Naproxen		IBU(-)		Ketoprofen		DCF(-)		Acetaminophen		CBZ		CBZ epoxy		Atenolol		norFXT		N-desVFX		Caffeine

		WWTP influent (1 POCIS deployed)		1616		25690		76		224		357		2978		7414		227																								12500		17		1379		36466		4134		4397		7759		547		457		1961		608		11767		193103

		Secondary outlet (2 POCIS deployed)		n.d.		431 ± 30		45 ± 64		299 ± 47		131 ± 6		8670 ± 778		10092 ± 1362		n.d.																								7706 ± 0		41 ± 3		349 ± 38		1743 ± 104		3472 ± 597		8028 ± 714		n.d.		1677 ± 36		1195 ± 23		2924 ± 302		264 ± 104		30138 ± 3438		5665 ± 292

		Outlet SAT system T2 (2 POCIS deployed)		n.d.		n.d.		66 ± 94		n.d.		n.d.		3640 ± 692		1516 ± 447		n.d.																								1179 ± 28		6 ± 1		464 ± 102		152 ± 32		1659 ± 427		956 ± 590		n.d.		519 ± 46		438 ± 39		n.d.		279 ± 8		n.d.		n.d.

		Outlet SAT system T4 (2 POCIS deployed)		n.d.		n.d.		n.d.		n.d.		n.d.		2796 ± 721		859 ± 141		n.d.																								797 ± 157		5 ± 0		261 ± 12		n.d.		631 ± 110		718 ± 96		n.d.		320 ± 39		354 ± 60		n.d.		202 ± 1		n.d.		n.d.

		Compounds		PrPB		MePB		OFX		CPX		NDX		SMX		acSMX		SPY

		WWTP influent (1 POCIS deployed)		13707		30603		1082		1323		n.d.		253		344		153

		Secondary outlet (2 POCIS deployed)		n.d.		n.d.		4195 ± 23		436 ± 187		140 ± 8		475 ± 23		178 ± 26		164 ± 23

		Outlet SAT system T2 (2 POCIS deployed)		n.d.		n.d.		n.d.		n.d.		n.d.		1965 ± 677		269 ± 124		165 ± 105

		Outlet SAT system T4 (2 POCIS deployed)		n.d.		n.d.		n.d.		n.d.		n.d.		1386 ± 128		105 ± 49		119 ± 22

		Compounds		acSPY		STZ		TMP		GFZ		MFA		NPX		IBU(-)		KPF

		WWTP influent (1 POCIS deployed)		347		32		237		12500		17		1379		36466		4134

		Secondary outlet (2 POCIS deployed)		640 ± 10		45 ± 2		1716 ± 104		7706 ± 0		41 ± 3		349 ± 38		1743 ± 104		3472 ± 597

		Outlet SAT system T2 (2 POCIS deployed)		n.d.		n.d.		n.d.		1179 ± 28		6 ± 1		464 ± 102		152 ± 32		1659 ± 427

		Outlet SAT system T4 (2 POCIS deployed)		n.d.		19 ± 3		n.d.		797 ± 157		5 ± 0		261 ± 12		n.d.		631 ± 110

		Compounds		DCF(-)		APH		CBZ		CBZ-E		ATL		norFXT		N-desVFX		CFF

		WWTP influent (1 POCIS deployed)		4397		7759		547		457		1961		608		11767		193103

		Secondary outlet (2 POCIS deployed)		8028 ± 714		n.d.		1677 ± 36		1195 ± 23		2924 ± 302		264 ± 104		30138 ± 3438		5665 ± 292

		Outlet SAT system T2 (2 POCIS deployed)		956 ± 590		n.d.		519 ± 46		438 ± 39		n.d.		279 ± 8		n.d.		n.d.

		Outlet SAT system T4 (2 POCIS deployed)		718 ± 96		n.d.		320 ± 39		354 ± 60		n.d.		202 ± 1		n.d.		n.d.

		n.d.: not detected; (-): analyzed in negative; Units: ng/POCIS  ± standard deviation; The results characterized by a RSD >30% are in italics
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Compound Synonyms Structure Family Type CAS number Molecular mass(g/mol) Solubility in water (mg/L) logK

ow

pKa

Benzophenone-3 (BP3) Oxybenzone; 2-Hydroxy-4-methoxybenzophenone Benzophenones UV filter (PCP) 131-57-7 228.24 3.7 3.79 7.1

Benzophenone-1 (BP1) 2,4-Dihydroxybenzophenone Benzophenones UV filter (PCP) 131-56-6 214.22 Insoluble 3.15 7.1

Benzophenone-2 (BP2) 2,2',4,4'-Tetrahydroxybenzophenone Benzophenones UV filter (PCP) 131-55-5 246.22 8.8 2.78 7.1

4-Hydroxybenzophenone (4HB) - Benzophenones UV filter (PCP) 1137-42-4 193.18 Insoluble 2.92 8.14

4,4'-Dihydroxybenzophenone (4DHB) - Benzophenones UV filter (PCP) 611-99-4 214.22 450 2.19 7.55

2,2'-Dihydroxy-4-methoxybenzophenone (DHMB) Benzophenone-8; Dioxybenzone Benzophenones UV filter (PCP) 131-53-3 244.25 Insoluble 3.82 6.78

Avobenzone (AVO) 1-(4-tert-butylphenyl)-3-(4-methoxyphenyl)propane-1,3-dione Benzophenones UV filter (PCP) 70356-09-1 310.17 Insoluble 4.51 9.74

Octinoxate (EHMC) 2-Ethylhexyl trans-4-methoxy cinnamate Cinnamate derivatives UV filter (PCP) 5466-77-3 290.4 0.2 5.8 -

Enzacame (4MBC) 3-(4-Methylbenzilidene) camphor Camphor derivatives UV filter (PCP) 36861-47-9 254.17 Insoluble 5.14 7.5

p-aminobenzoic UV filter (PCP) 2.51

acid derivatives UV filter (PCP)

Benzotriazole (BZT or 1H-BZT) 1,2,3-Benzotriazole Benzotriazoles UV filter (PCP) 95-14-7 119.12 3000 1.44 8.37

Methyl-benzotriazole (MeBZT or 5-MeBZT) 5-Methyl-1H-benzotriazole Benzotriazoles UV filter (PCP) 136-86-5 133.15 6000 Not avaliable 8.85

Dimethyl-benzotriazole (DMBZT) 5,6-Dimethyl-1H-benzotriazole monohydrate Benzotriazoles UV filter (PCP) 4184-79-6 147.18 20000 Not avaliable 8.92

Drometrizole (UVP) Benazol P; Tinuvin P; 2-(2H-Benzotriazol-2-yl)-p-cresol Benzotriazole derivatives UV filter (PCP) 2440-22-4 225.25 26 4.31 8.15
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