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Supplementary Materials
Magnetic Solid-Phase Extraction Based on Silica and Graphene

Materials for Sensitive Analysis of Emerging Contaminants
in Wastewater with the aid of UHPLC-Orbitrap-MS

Table S1. Selection of magnetic sorbents for the extraction of investigated analytes.

Compounds MSPE_Fe;:0s@GO MSPE_Fe;04@SiO:@C18
Acesulfame v
Amitriptyline
Aspartame \/
Carbamazepine v

<\

Clomipramine

Cyclobenzaprine

Diclofenac

Erythromycin-H20

Florfenicol \/
Fluoxetine
Gemfibrozil
Indomethacin

<\

Mefenamic acid
Olanzapine

Oxolinic acid

<\

Paroxetine

SR N NS SN

Risperidone
Saccharin
Salicylic acid
Sucralose
Sulfacetamide
Sulfadiazine
Sulfamethazine
Sulfamethizole
Sulfamethoxazole
Sulfamethoxy-pyridazine
Sulfapyridine
Sulfaquinoxaline
Sulfathiazole

Tolfenamic acid

SNN NN NN NNNNN

Triclosan

<\

Trimethoprim

SN

Venlafaxine
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Figure S1. Extracted Ion Chromatogram, XIC of standard solution of 5 pg/L in UHPLC-LTQ/Or-
bitrap of target analytes a) positive ionization, b) negative ionization.
Table S2. Parameters for full MS/dd-MS? Orbitrap analysis (Positive Ionization).
. .. ELE-
COMPOUND Rt(min) Elemental formula E‘:s“sr(e;:fza)l fl;"s‘s"(rl':fz') RDB Am) ( 1({1:1) FRIX(‘)gM MENTAL NCE
pp he FORMULA
108.0448 CeHNO+
Sulfacetamide 3.49 CsHiiN,O;S+ 215.0485 215.0486 4.5 0.514 0.44 92.0500 CeHeN+ 30
156.0112  C¢HeNO,S+
.. 156.0112  C¢H¢NO,S+
Sulfadiazine 3.77 CoH1N4O,S+ 251.0597 251.0598 7.5 0.307 0.22 92,0489 CoHNOSS+ 30
. 256.0902  CsH4N;S+
Olanzapine 3.80 C17H2 N4S+ 313.1481 313.1481 9.5 -0.140 0.23 2300745  CpHpNaS+ 35
. 156.0112  C¢HNO,S+
Sulfathiazole 3.82 CoH1oN30,S,+ 256.0209 256.0211 6.5 0.021 0.24 108.0440 CHNO+ 30
L 156.0112  C¢HNO,S+
Sulfapyridine 3.92 C1HpN;0,5+ 250.0645 250.0645 7.5 0.105 0.07 108.0440 C.HNO+ 30
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184.0867 CiiHjoNs+
. . 230.1161  CjpH4N,O+
Trimethoprim 3.93 C14H9N4O5: 291.1452 291.1453 7.5 0.457 0.18 261.0980 CpHiNOx+ 30
156.0113 CeHeNO,+
. 108.0447 CeHeNO+
Sulfamethizole 4.07 CoH1N4O,S,+ 271.0318 271.0319 6.5 0.393 0.17 65.0393 CsHet 35
92.050 CeHeN+
Sulfamethazine 4.10 CoHsN4O,S+ 279.0910 279.0909 7.5 -0.441 0.16 123.0662 CsHoN3+ 30
Sulfamethoxy-pyridazine
156.0113  C¢H¢NO-S+
4.13 Cy1H15N4O5S+ 281.0703 281.0703 7.5 0.045 0.23 108.0430 CeHeNO+ 20
92.0486 CeHeN+
Table S2. Parameters for full MS/dd-MS? Orbitrap analysis, (continued).
Theoretical Empirical A IQL FRAGM ELE-
COMPOUND Rt(min) Elemental formula mass (m/z) masls) (m/z) RDB m)  (ngL-1) ION *  MENTAL NCE
(pp He FORMULA
188.0818  C;oH;oN;O+
Sulfamethoxazole 4.20 CioH12N305S+ 254.0594 254.0592 6.5 -0.742 0.22 156.0113  C¢HgNO-S+ 20
147.0789 CgHoN5+
Risperidone 4.29 Ca3HasFN4Os- 411.2191 411.2190 11.5 -0.197 0.44 191.1171  C;H;sN. O+ 35
. 121.0643 CgHoO+
Venlafaxine 4.46 Ci7H2sNO,+ 278.2115 278.2117 4.5 0.878 0.42 2602006 C,7HaNO+ 25
. . 156.0113 CsHNO,S+
Sulfaquinoxaline 4.52 Ci14sHi3N4O,8+ 301.0754 301.0754 10.5 0.090 0.44 108.0440 CHNO+ 30
Oxolinic Acid 4.53 Ci3HoNOs: 262.0710 262.0709 8.5 -0.378 0.07 2441905  C;3H | o(NOs+ 25
. 192.1180 CioHsNF+
Paroxetine 4.74 Ci9H205NF+ 330.1500 330.1502 9.5 0.611 0.06 151.0387 CoH,05+ 35
. 58.0659 C;HgN+
Cyclobenzaprine 4.77 CaoHnN+ 276.1747 276.1749 10.5 0.810 0.16 84.0814 CsHy N+ 30
. 158.1175  CsHi60.N+
Erythromycin-H,O 4.83 C37H6NO12 716.4580 716.4591 5.5 1.601 0.14 5583635 CogHsiO12 40
233.1322 CsH 7t
T 191.0854 CisHi+
Anmitriptiline 4.88 CooHuuN+ 278.1903 278.1905 9.5 0.624 0.09 155.0854 CpoHy i+ 30
117.0695 CoHot
. 148.1119 CioHsN+
Fluoxetine 4.94 C7H19oFsNO+ 310.1413 310.1415 7.5 0.563 0.06 2470918 CaHsFNs+ 15
194.0964 CisHiaN+
Carbamazepine 5.01 C5Hi3N,O 237.1022 237.1024 10.5 0.677 0.16 220.0756  C;sH (NO+ 35
192.0808 Ci4H 0N+
. . 86.0940 CsHpN+
Clomipramine 5.07 C19H24CINy¢ 315.1623 315.1627 8.5 1.418 0.10 58059 CyH N+ 30
Table S3. Parameters for full MS/dd-MS2 Orbitrap analysis (Negative Ionization).
COMPOUND Re(min) Elemental for- Theoretical Empirical RDB A IDL IQL FRAGM. ELEMENTAL NCE
mula mass (m/z)  mass (m/z) (ppm) (pgL-") (pgL-Y) ION FORMULA
. 77.9642 NO.S-
Acesulfame 2.55 C,H:NO,S 161.9867 1619868 3.5 0916 094 313 o5 CHNO- 30
. . 105.9592 CNO;S-
Saccharin 379 C;HNO5S 1819917 1819919 65 0896 007 024 oo NOS. 30
Sucralose 441 CpHCLOy  395.0073  395.0072 2.5 -0.187 019  0.63  359.0299 C12H,,CLOg 30
Aspartame 4.44 CHpN:Os 2931143 293.1141 7.5 -0.665 0.07 024  261.0880 C13HiN20,- 15
. . 335.9869 C12H,CLNO,S-
Florfenicol 4.47 CoH13CLFNO4SS 355.9932 355.9936 55 1.164 0.02 0.06 18,9890 CsHClOsS- 35
L . . 93.00334 C¢HsO-
Salicylic acid 5.14 C;H;0; 137.0244 137.0250 55 4252 0.05 0.16 65.0384 CHs- 30
Indomethacin 6.12 Ci9H;5sCINO4 356.0659 356.0675 12,5 -2.281 0.30 0.91 312.0796 Ci5H;5sNO,CI-
Diclofenac 6.19 C14H,,CLLNOy 294.0094 294.0089 9.5 -1.725 022 0.74 250.0193 Cy3HoCLLN- 35
Gemfibrozil 6.67 Ci5H»,05° 249.1496 249.1489 55 -2.881 0.38 1.25 121.0659 CsHoO- 25
. . ) 196.1133 C4H4N-
Mefenamic Acid 6.67 CsH14NO; 240.103 240.1026 9.5 -1.674 0.07 0.23 240.1029 CysHNO»- 20
Triclosan 6.68 C12HeCl30y 286.9439 286.9433 8.5 -2.042 0.18 0.59 161.2632 C¢H;C1,0- 25
Tolfenamic Acid 6.91 C,4H,;CINO, 260.0484 260.0480 9.5 -1.460 0.23 0.77 216.0580 Cy4H,,CINO,- 20

* Rt: Retention time; IDL: Instrumental Detection Limit.
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Table S4. LogP parameter of target analytes.

Compounds logP
Acesulfame -0.552
Amitriptyline 4.810
Aspartame -2.218
Carbamazepine 2.766
Clomipramine 4.883
Cyclobenzaprine 4.613
Diclofenac 4.259
Erythromycin 2.596
Florfenicol 0.670
Fluoxetine 4.173
Gemfibrozil 4.387
Indomethacin 3.530
Mefenamic acid 5.398
Olanzapine 3.388
Oxolinic acid 1.353
Paroxetine 3.148
Risperidone 2.628
Saccharin 0.449
Salicylic acid 1.977
Sucralose -0.465
Sulfacetamide -0.300
Sulfadiazine 0.387
Sulfamethazine 0.650
Sulfamethizole 0.214
Sulfamethoxazole 0.791
Sulfamethoxy-pyridazine 0.466
Sulfapyridine 1.009
Sulfaquinoxaline 1.552
Sulfathiazole 0.975
Tolfenamic acid 5.488
Triclosan 4.982
Trimethoprim 1.284
Venlafaxine 2.739

Data concerning obtained from international database https://chemaxon.com/.



