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Chemicals and reagents

Musa basjoo obtained from Nanning, Guangxi, China. Rhodamine B (RhB), methyl
orange (MO), sulfamethoxazole (SMX), Trimethoprim (TMP), carbamazepine (CBZ),
tetracycline (TC), tert-butyl alcohol (TBA), 1,4-benzoquinone (BQ), phenol, methanol
(MeOH), tert-butyl alcohol (TBA), p-benzoquinone (p-BQ) and furfuryl alcohol (FFA),
Potassium perchlorate (KCIO4), sodium sulfate (NaSOs4), hydrochloride acid (HCl), and
sodium hydroxide (NaOH) were purchased from Aladdin Reagent Co. Ltd. (Shanghai,
China). peroxymonosulfate (PMS, available as Oxone®
(KHSOs5-0.5KHSO4-0.5K2S04)),  5,5-dimethyl-1-pyrroline  (DMPO),  2,2,6,6-
tetramethyl-4-piperidinol (TEMP, 99%), Foetal Bovine Serum (FBS) and
pheochromocytoma (PC12) cells were purchased from Sigma-Aldrich. Differentiated
PC12 cells were purchased from Type Culture Collection of Chinese Academy of
Sciences. All of the chemicals employed were analytical grade and were used without

further purification.
Characterization

The transmission electron microscopy (TEM) images were carried out on an
accelerating voltage of 200 kV (Talos-S, FEI, USA). X-ray diffraction (XRD) patterns
were performed on a PANalytical X’ Pert PRO powder diffractometer using Cu Ka
radiation (A= 0.1541 nm). The fourier transform infrared (FTIR) spectroscopy obtained
on a Nexus 670 FTIR spectrometer with KBr as the diluents. X-ray photoelectron
spectroscopy (XPS) data were obtained on PerkinElmer PHI 5000 C instrument with a
monochromatized Al Ka line source (200 W). Raman spectra were obtained from a
LabRAM HR Evolution (HORIBA, Japan) spectrometer. The
Brunauer—Emmett—Teller (BET) surface area was obtained from the nitrogen
adsorption and desorption isotherms recorded at 77 K using an ASAP 2460 analyzer
(Micromeritics, USA). The electron paramagnetic resonance (EPR) measurements
were carried out on a Bruker Model A300 spectrometer. The liner sweeps voltammetry
(LSV) and electrochemical impedance measurements (EIS) were performed on a CHI

670E electrochemical workstation (CH Instrument, USA) using a three-electrode quartz



cell. The functioning electrode was produced as follows: Photocatalysts (20 mg) were
disseminated in isopropanol (300 uL) and 5% Nafion solution (50 puL) for 5 minutes of
vigorous oscillations. The suspension (40 puL) was dip-coated on ITO and dried
overnight at room temperature. The reference and counter electrodes were Pt flake and
Ag/AgCl (saturated KCl), respectively. A 0.1 M aqueous solution of Na2SO4 was used
as the supporting electrolyte. The cells were cultured in dulbecco's modified eagle
medium (DMEM) supplemented with 10% FBS, in a humidified incubator (5% COx,
37°C). MBB-800 was dissolved in 1%MeOH. PC12 cells were in 1% MeOH and 5 pg
mL " 10ug mL!, 50 pg mL™!, and 100 pg mL"! of MBB-800 for 24 h.

Degradation Experiment

To compare the SMX degradation kinetic rate, the kinetic data were fitted with the

pseudo-first-order model as follows:

Co
In—2 =Kt (S1)
n C.

where Co is the initial solution concentration (mg L), Ct is the concentration at time
t (mg L"), and K (min!) is the rate constant for the pseudo-first-order kinetic models.
Further, the effect of the initial pH was investigated by adjusting the pH to 2.1-10.2

using 0.01 M NaOH or HCI.
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Figure S1. TEM images of (a) MBB, (B) MBB-400, and (c) MBB-600.
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Figure S2. (a) N2 adsorption—desorption isotherms and (b) pore size distribution of

different samples.
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Figure S3. XRD patterns of different samples.
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Figure S4. (a) Full-range scan, (b) C Is, (c) N 1s, and (d) O 1s XPS spectrum of

different samples.
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Figure SS. Removal (a) efficiency and (b) kinetics of SMX in different systems.
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Figure S6. SMX degradation in MBB-800/PMS system under different conditions: (a)

catalyst dosage, (b) PMS concentration, (¢) SMX concentration. Reaction conditions:
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Figure S7. SMX degradation in MBB-800/PMS system under different pH value.

Reaction conditions: [MBB-800] = 0.1 g L™!, [PMS] = 0.33 Mm, [SMX] =1 mg L.
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Figure S8. SMX degradation in MBB-800/PMS system under different water

matrices. Reaction conditions: [MBB-800]=0.1 g L™!, [PMS] = 0.33 Mm, [SMX] = 1

mg L', pH=6.8.
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Figure S9. The reusability of degradation SMX and TMP in MBB-800/PMS system.

Reaction conditions: [MBB-800] = 0.1 g L™!, [PMS] = 0.33 mM, [SMX] =1 mg L'

b

[TMP]=1mgL"!, pH=6.8.
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Figure S10. MS spectra of degradation intermediates of SMX in MBB-800/PMS

system.
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Figure S11. Images of PC12 cells under the microscope with different concentration

of MBB-800 for 24h. Scale bar =100 pm.

Table S1 Physicochemical properties of different catalysts.

Total pore volume Micropore volume BET surface area
Catalyst (Viot) (Vmic) (SBET)
cm? gt cm? gt m? g!
MBB 0.1453 0.0848 260.7
MBB-400 0.1776 0.1250 348.5
MBB-600 0.2156 0.1651 451.4
MBB-800 0.2441 0.1666 491.4

Table S2 Peak fitting results of XPS analysis of MBBs.

Atomic Concentrationa (%)

Catalyst Cls O1ls
Crotal C-C/C=C  C-O/C-N C=0 Ototal OL Oads
MBB 83.70 58.64 23.47 1.60 15.23 15.23 0
MBB-400 90.08 61.13 20.57 8.37 6.87 6.46 0.41
MBB-600 92.61 57.92 25.59 9.10 4.75 4.17 0.58
MBB-800 94.25 5591 26.50 11.84 3.89 3.30 0.59




Table S3 The comparison of different catalysts for SMX degradation in PMS activation.

Catalysts SMX Catalyst dosage PMS Degradation k TOF Ref.
(um) (gL (mM) rate (%) (min")  (min™")

NRGO 40.0 0.5 0.80 91.7 0.010 0.020 [1]
PAM-Co-C 39.5 2.0 0.33 99.3 0.113 0.057 [2]
Se-g-C3N4 39.5 0.2 1.30 93.0 0.015 0.075 [3]
FeOy/S-g-C3Na4 40.0 0.5 0.80 100 0.060 0.120 [4]
Nano-bim Co/Fe oxides 40.0 0.2 0.40 100 0.057 0.285 [5]
40MF 40.0 0.1 0.16 92.9 0.067 0.335 [6]
a-Fe203-VO 10 0.1 0.1 91.5 0.040 0.403 [7]
Fe-Co-0O-g-C3N4 40.0 0.2 0.80 100 0.085 0.425 [8]
Co-NP 9.9 0.1 0.15 100 0.064 0.644 [9]
ME 40.0 0.06 0.81 90.0 0.051 0.848 [10]
Ag20-Ag eggshell 40.0 0.1 0.16 94.7 0.088 0.877 [11]
0.5-Co-N@BC 40.0 0.1 0.40 99.6 0.127 1.267 [12]

SA Co(24)-N/C catalyst 4.0 0.1 0.33 100 0.183 1.830  This work
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