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S1 Materials and methods

S1.1 Nitrogen adsorption-desorption porosimetry

The textural properties of GAC and iGAC were measured with the aid of a commercial
static adsorption set-up 3Flex (Micromeritics, USA). The samples were degassed at room
temperature and 0.1 mbar for 48 hrs. The specific surface and pore volume was achieved with
the use of Rouquerol Brunauer-Emmett-Teller theory , the micropore volume was calculated by
the t-plot method, using the Carbon Black STSA standard isotherm, and the maximum pore

volume was obtained by Horwath-Kawazoe method , assuming the slit pore geometry.

S1.2  Fourier transform infrared spectroscopy (FTIR)

The FTIR spectra of GAC and iGAC were measured by a Nicolet iS10 FTIR
Spectrometer (Thermo Scientific, MA, USA). The measurements were carried out in the range

500-4000 cm- 1 with a resolution of 2 cm-1 using transmission mode.

A small amount of sample was placed on the diamond measuring window on ATR attachment
where the spectrum was collected. Each spectrum consists of at least 64 scans lasting 1 second.
Before each measurement, the background is collected to eliminate apparatus and

environmental effects. Each sample spectrum is ratioed.

S1.3 Scanning electron microscopy (SEM)

For microscopic investigations of GAC and iGAC scanning electron microscope Tescan
Vega (Tescan, Czech Republic) with Tungsten cathode was used. Micrographs were obtained
with using energy-dispersive X- ray spectroscopy (EDS) with an acceleration voltage of 15 keV.
Samples before imaging were gold sputtered in order to ensure adequate electron conductivity.
Photos were taken from random places of samples to ensure an unbiased examination of the

samples (without focusing on unnecessary anomalies or artefacts).

Table S1. Textural properties of granular activated carbon Hydraffin 30 N

Specific Specific
Specific  lodine Skeletal  surface of surface of Specific surface
surface value density mesopores pores of micropores

(m*g')  (mgg') Ash(%) (grem’)  (emligg?) (cm’igg!)  (emiq'g™)
959 1001 129 192 0.07 051 0.44




2.0
— TEGO

1.0

Absorbance

0.5

15

Absorbance
(an]
I

0.0 : : L ~ﬂﬂb

4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm™)

Figure S1. FTIR analysis of ionic liquids used for the impregnation of GAC









Figure S2. SEM/EDS of the presence of sulphur (yellow) and fluorine (violet) on the surfaces
of GAC (a, b), GAC+TEGO (c, d) and GAC+TEDA (e, f)
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Figure S3. Determination of ionic liquids in water-IL mixtures with UV-VIS spectroscopy
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Figure S4. Calibration of TEGO in water-TEGO mixture and determination of the rest IL
concentration in GAC and iGAC-TEGO leachates.



Table S2. Primers and PCR conditions used for detection of resistance genes in bacterial isolates from wastewater

Gene Primer 5¢-3¢ sequence Standard PCR conditions Reference
16S rRNA ?247‘511 géégggg%ﬁﬁggggggm AACG 95°C 2min, 35x(95°C 455, 55°C 30s, 72°C 60 s), 72°C 10min Heuer et al. 1997
blaTEM o 94°C 2min, 40x(94°C 155, 60°C 30s, 72°C 45s), 72°C 10min Marti et al. 2013
blaNDM:-1 o O eracane 94°C 2min, 40x(94°C 155, 53°C 30s, 72°C 45s), 72°C 10min Poirel et al. 2011
blaOXA-48 Eiz:giﬁjg:}‘} gﬁggﬁggggg&%ggggc 95°C Smin, 35 (95°C 60s, 56°C 60s, 72°C 60s), 72°C Smin Miynarcik et al. 2016
blaKPC pukpCR LT IGA S 94°C 3min, 30 (94°C 60s, 55°C 60s, 72°C 60s), 72°C Smin Ribeiro et al. 2016
mecA meeALY iﬁéﬁgﬁg{;@gﬁgggjﬂ 95°C Smin, 35x(94°C 155, 48°C 60s, 72°C 80s), 72°C 4min Colomer-Lluch et al. 2011
tefW IZIE;VV;EXV T vive 94°C 2min, 40x(94°C 155, 60°C 30s, 72°C 45s), 72°C 10min Marti et al. 2013
sull Ry AR e 94°C 2min, 40x(94°C 155, 65°C 30s, 72°C 45s), 72°C 10min Heuer and Smalla, 2007
vanA yana-® gé%%%%%%ggéiifci%ﬂ 94°C 3min, 40x(94°C 155, 60°C 30s, 72°C 60s), 72°C 10min Rathnayake et al. 2012




S1.4 LC-MS Methods

For the chromatographic separation, Kinetex 2.6 um XB-C18 100 A, 100 x 2.1 mm analytical column guarded with a C18 guard column (both
Phenomenex, Torrance, CA, USA) was used along with the binary mobile phase (MP), which consisted of ultrapure water (MP A) and mixture of
acetonitrile and methanol (1:1; v:v) (MP B), both acidified with formic acid to obtain 0.1 % solution. The analysis was 15 minutes long and the
applied gradient was as follows: 0 — 1 min, 5 % B; 1 — 6 min; 5-75 % B; 6 — 9 min, 75-98 % B; 9 — 10.5 min, 98 % B; 10.5 - 11 min, 98 — 5 % B,
11 — 15 min, 5 % B; the flow rate was 0.3 ml min ! and the injection volume was 10 pL. For the mass-spectrometric detection, multiple reaction
monitoring (MRM) type of scan was used. Two MRM transitions were used for each analyte and internal standard (IS), one for quantification and
one for qualification. The MRM transitions were measured in positive mode as well as in negative mode with electrospray used as an ionization
source. MRM transitions and retention times of analytes and internal standards are all listed in Tab S3. The MS operational settings were: capillary
voltage 5.5 kV, capillary temperature 450 °C, the nebulizer gas pressure 50 psi, the heater gas pressure 60 psi. The quantification was done using
the IS method, a six-point calibration curve (0.1 ug L' - 200 pg L™!) spiked with IS solution was used for this purpose. For the quality control
check of each batch run, two QC standards (on 10 ug L™ "and 100 pg L™! level) were measured. If needed, the samples were diluted with ultrapure

water to fit the calibration range.



Table S3. Overview of analytes and internal standards, their MRM transitions, mass spectrometric parameters and retention times.

) MRM transitions . . ) Collision Cell
Retention Entrance Potential | Collison Energy Declustering . .

Analyte/Internal standard time (min) Q1 (m/2) Q2 (m/z) (kV) (kV) Potential (kV) Exit (liggntlal
. 130.11 70.90 10 29 ] 28
Metormin 0.78 130.11 67.70 10 31 1 16
. 163.12 129.93 10 27 36 14
Nicotine 0.86 163.12 131.96 10 21 36 14
N 177.09 79.88 10 31 71 10
Cotinine 1.16 177.09 98.02 10 27 71 12
. 181.03 137.30 10 25 51 18
Theobromine 3.31 181.03 162.90 10 25 51 8
152.07 110.00 10 21 51 12
Paracetamol 3.34 152.07 92.60 10 31 51 10
Paraxantine 371 181.22 123.70 10 25 116 16
' 181.22 63.80 10 39 116 8
. 181.02 123.89 10 25 76 14
Theophylline 3.90 181.02 95.91 10 31 76 12
. 25591 171.69 10 37 86 22
Lamotrigine 4.38 255.91 157.10 10 43 86 14
26828 1158 10 23 46 54
Metoprolol 4.45 26828 132.8 10 22 46 32
. 195.05 137.91 10 27 76 16
Caffeine 419 195.05 109.86 10 31 76 12
. 32630 115.80 10 23 6 14
Bisoprolol >.03 32630 55.90 10 57 6 14
. 120.24 65.00 10 27 66 8
IH-benzotriazol 4.46 12024 92.00 10 23 66 12
. 515.14 4971 10 45 136 16
Telmisartan 6.25 515.14 276.1 10 63 136 14
Sum of 5- and 4-methyl- s a5 13421 77.00 10 33 66 10
1H-benzotriazol ’ 134.21 78.90 10 25 66 10
DEET 6.87 192.18 118.60 10 23 91 14




192.10 90.80 10 35 91 14

ibesaran 66 g | 20510 0 7 s 2
Losaran A Y i g 2 e
Candesarian 636 | uros | 2008 0 i 5 0
Diclofenc GO R L 0 i T 2
Sulfamethoxazole 5.11 ggjgz }2;28 }8 ﬁ jg }?)
Furosemide 6.18 ;;ggg ;gjzg :}g :?8 :2 :g
Ibuprofen 12.44 ;gjg; } g;gg : } 8 -180 :2 .-171
Acesulfam K+ 354 L6196 8180 10 B = 3
Saccharine 4.30 } g } g; 14 016?000 :}8 :3421 jg :i?
Sucralose 4.63 394.89 33.00 10 58 = 5
394.89 358.60 -10 -16 -50 -29

S I - i — : : E
Paracetamol-d; 3.34 } 2283 1912(?'9900 }8 g? g i 1(2)
Theophylline-ds 3.90 i Sggg 19297'5800 ig gz 2 } }g
R | — . | e
Telmisartan-ds 6.25 gigg 22838 }8 2; jg ;g
Saccharine-d4 4.30 } 22 gg 14015 ?700 :}8 :;g :;8 :41;3




Evaluation of the antimicrobial tests
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Figure S5. Evaluation of the antimicrobial tests using ImageJ software
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Table S4. Ecotoxicity effects of the IL TEGO Dispers 662 C taken from safety data sheet of the manufacturer Evonik Tego Chemie GmbH,
Germany. Lethal concentration LC50 results in a 50 percent mortality relative to the control; effective concentration EC50 results in a 50 percent
biological response relative to the control; ErC50 and ErC10 concentrations result in a 50 and 10 percent reduction in growth rate relative to the
control, respectively.

Parameter Species Ecotoxicity effect Dose (mg L) Exposure time (h) Method
Toxicity to fish Leuciscus idus LC50 1.8 96 OECD 203
Toxicity to bacteria activated sludge EC50 564 3 OECD 209
Toxicity to daphniae Daphnia magna EC50 0.065 48 OECD 202
Toxicity to algac Pseudokircﬁneriella ErC50 >0.4 7 OECD 201

subcapitata ErC10 0.28

Table SS. Intensity and inhibition of V. fischeri luminescence in aqueous leachates of GAC, iGAC-TEGO, and iGAC-TEDA

Sample Luminescence intensity Luminescence inhibition (%)
Time () min Time 15 min Time 30 min Time 15 min  Time 30 min
GAC 418.1 460.5 440.4 -2.71 -1.43
GAC 498.5 503.0 492.7 5.90 4.83
iGAC-TEGO 493.4 448.2 465.1 15.29 9.23
iGAC-TEGO 473.8 439.3 440.9 13.54 10.39
iGAC-TEDA 495.5 488.1 509.2 8.14 1.05
iGAC-TEDA 486.1 472.7 499.9 9.32 0.97
Blank 461.6 522.7 508.8

Blank 479.6 485.5 467.5
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