Experimental section

Text S1

Materials and Chemicals: Hemp leaves were harvested from the hemp experimental field in Qiqihar
(Heilongjiang Province, China) which was utilized as the feedstocks for the preparation of CQDs. Zinc nitrate
(Zn(NOs),-6H,0), iron nitrate (Fe(NO3),-9H,0), L-Ascorbic acid (L-AA) and ammonium fluoride (NH4F) were
purchased from Tianjin Kaifang Chemical Reagent Co., Ltd. Ethanol (C;HsOH) and potassium iodide (KI) were
purchased from Tianjin Tianli Chemical Reagent Co., Ltd. Melamine (C3He¢Ns) was obtained from Beijing
Inokai Technology Co., Ltd. Cyanuric acid (C3;H3;N30s), levofloxacin (LFX), benzoquinone (p-BQ),
isopropanol (IPA), L-Histidine (L-his), methanol (MeOH) and nitroblue tetrazolium (NBT) are provided by
Shanghai Macklin Biochemical Technology Co., Ltd. Terephthalic acid (TA) is provided by Shanghai yuanye
Bio-Technology Co., Ltd. The deionized water was applied for the preparation of the reactive solution.

Text S2

Material characterization: The morphology and elementary composition of the prepared samples were
analyzed by scanning electron microscopy (SEM) coupled with energy dispersive spectrometer (EDS) (Hitachi,
S-4300, Japan) and transmission electron microscopy (TEM) (Hitachi, H-7650, Japan). X-ray diffraction (XRD)
measurements were performed on X-ray diffractometer using Cu Ko radiation as X-ray source which was
operated at 60 kV and 80 mA (Bruker, AXS(D8), German). X-ray photoelectron spectra (XPS) of the samples
were recorded on a X-ray photoelectron spectrometer (VG, EscalLab 250X, Britain) with Al Ka X-ray radiation
at 300 W. The Fourier transform infrared spectra (FT-IR) were gained using a Fourier transform infrared
spectrophotometer (PE Company, America) with a resolution of 2 cm™! and a wavenumber range from 400 to
4000 cm™! using KBr discs. UV-visible diffuse reflectance spectroscopy (DRS) was performed to characterize
the light absorption property and determine the absorption edge wavelength of the synthesized samples. The
photoluminescence (PL) spectra of samples were recorded on a Hitachi F4600 spectrophotometer under the
excitation on wavelength of 325 and 365 nm. The specific surface area and corresponding pore structure of the
samples were determined by N, absorption-desorption isotherms measurement in the static volumetric
absorption analyzer (Micromeritics, ASAP 2020, America). The Brunauer-Emmett-Teller (BET) adsorption
formula and Barrett-Joyner-Halenda (BJH) analysis method were applied for the calculation on the specific
surface area values and the pore distribution curves of the samples. The reactive oxygen species (ROS) during
the degradation process were investigated by electron spin resonance (ESR) spectroscopy on a Bruker EMX
Plus spectrometer at 9.44 GHz at 300 K.

Text S3

Electrochemical measurement. The photoelectrochemical properties of the synthesized photocatalysts
were characterized on a standard three-electrodes system in an electrochemical workstation (Chenhua 660E,
China), in which the catalyst coated F-doped SnO- (FTO) glass, Ag/AgCl electrode, Pt sheet were used as the
working electrode, reference electrode and counter electrode and 0.1 mol/L Na,SO4 solution was employed as
the electrolyte. With Nafion solution (0.2 mL) as electrolyte, FTO glass as, as and as, photocurrent response
was measured in three electrode cells. Especially, the catalyst coated FTO electrode were prepared accord to the
following steps: Use the following typical procedure to prepare the photoelectrode. Firstly, a catalyst ink was
prepared by dispersing 20 mg the as-prepared catalyst into 1 mL of a mixture of 5% Nafion solution and ethanol
(v:v, 1:9) under energetical ultrasound treatment for 30 min. Then, the working electrode was constructed by
coating the catalyst ink onto a cleaned FTO glass with an active area of 1 ¢cm? using drop coating method
(1x2 cm?). Using the above three electrode system, the instantaneous photocurrent response (I-t) was collected
using an on-off cycle model under xenon lamp irradiation with light intensity of 200 W (PLS-FX300HU, China).
Electrochemical impedance (EIS) was investigated at a frequency range of 1072~10° Hz under an alternating
voltage of 10 mV. The Mott-Schottky curve was measured at a voltage of 10 mV and an amplitude frequency
of 1 K Hz. The Cyclic voltammetry (CV) tests were performed at varied scan rates in a non-Faradic region.



Thereby, the double-layer specific capacitance (Ca) values of catalysts were gained by calculating the slope of
the linear relationship between capacitive currents vs scan rates [2]. The electrochemical surface area (ECSA)
of the catalysts were estimated by the following:

ECSA=C,/C,

where Cy refers to the above-derived double layer capacitance and Cs is the specific capacitance of a planar
surface under the same electrolyte condition. Generally, the C; represents the specific capacitance of ideal plate
electrode with a constant value of 0.04 uF/cm? in 0.1 mol/L Na;SOsa.

Figure S2 TEM images of (a) ZnFe,O4, (b) CNC-0.01
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Figure S3 (a) PL spectrum, (b) TEM image.of CQDs. Inset of Figure S3a: Photographs of the as-prepared N,F-CQDs
solution under sunlight (left) and UV light at 365 nm (right)



Table S1 The specific surface area and pore structure parameters of as-prepared samples

Photocatalyst Surface area/(m?-g ") Mean pore diameter/nm Total pore volume/(cm?-g™")
ZnFe>04 25.272 3.421 0.1941
g-C3N4 14.366 23.095 0.0256
CNC 70.226 18.154 0.0907
ZCC 56.379 5.623 0.1141
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Figure S4 (a) Optimization of addition amount of CQDs and (b) ZnFe>O4 in ZCC
Table S2 Comparison of LFX degradation of different nanocomposites under visible light irradiation
Catalyst Dosage/mg Concentration/(mgs-L™") Removal rate/% Ref.
ZCC 20 20 95.3 This study
SmeWO12/g-C3Ns4 50 10 90.8 [3]
2-C3N4/Bi2WOs 20 10 85.8 [4

AgrO/P-g-C5N4 50 10 83 [
g-C3Nu/Ti3C2Tx/AgsPOs4 60 10 80.73 [6
BiOI/BiVOa4/g-C3N4 50 20 89.01 [
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Figure S5 CV curves with different rates from 20 to 100 mV/s for (a) g-C3N4, (b) ZnFe;O4, (¢) CNC and (d) 0.2-ZCC in

0.1 M NaSO4
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Figure S6 UV-vis spectra of LFX degradation during the first cycle degradation
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Figure S7 (a) SEM image of the used ZCC composite and (b) XPS spectra of the fresh and used ZCC photocatalyst
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Figure S8 UV-vis absorption spectra of the NBT solution reacted with (A) CNC and (B) ZCC, (C) PL spectra of terephthalic
acid (TA) reacted with ZCC and CNC



120~ 1w 28015
- 33504 9
8100—: O O e O O
§ 80— E OH § 72 F: H
g 2 | Sa HAC |
2 50 (\N N ; 5 : \l\ll N
§ 40—: H3C/N\) k 3 a CHj K
: . 3 o
P1M/Z=335 ° P2 M/Z=280
u: e T ————— 13 280,19 280.20 26023 260.23
T T . —— e
AT THN40RA Ll 016 15 e 24022 24
lzclE 120
1005 26205 100 165.02
§ ] (@] (@] 3 ] (o)
S wud F. 5 80
£ OH §7] F
- | |
% 7 HoN N % ] N
= K 3 4 H
LU: 13 AD:
7 P3 M/Z=252 ] P4 M/Z=165
ol - e L _ _____ __
26208005 26205010 165.015 165.020 165.025 165030
1207 :;E 218.1€
] 31D 90
s 3 (@) g 80 (@)
£ ] F g F
.\:a 1 | 2 60 I
@ — @
§ F\I'I: ‘/\N N % 22 H,N/\N N
= LUE N * 20 A O\)\
n] P5 M/Z=318 » P6 M/Z=278
] 10
ol . . —————— —_— —
T80 318305 2680 /81 NeNE2 28083 68 2E1He
,;05 120
0] R 1R 5 - NED
8 8 7 (@]
§ ] F: §
£ €07 2 %] F
3 ] =
A I EQ |
2 e N N 2 A o~
% H O\)\ £ o] ( ) i
« 405 * w0 /N\) O\/K
PT M/z=263 P8 M/Z=318
o T T T T T T T T T T T T T T T T T T T 0- T T T T T T T T
2531315 2631620 2634625 2631630 2631635 263 318.300 318305



Felative Abundarce

<elatve Abundance

Felative Abundarce

ITI—- 120—5
- 2812 mn_: 21216
] (o) s ] 9
Al £ a0
- | 4 el |
] HoN N H "
4 2 % 4
4 O\)\ “ a0 \)
] P9 M/Z=218 ] P10 M/Z=212
- - . - . 0 : T T T
21342535 213.12533 2121640 212.1645
1204 12 E
0] ;.05 10 ] 240.15
] (e} s ] HO
20 HO < & 80 H
B OH 2 4
: 3 N~y NH
60 (\N N OH & 80 H
] NJ 3 ] o
0] H3C/ N =4 m: OH
a P11 M/Z=338 ] P12 M/Z=240
U: T T T T 0: T T T T T T T
/WO WO W0 3BOIS 338.08) 240150 20,155
120 ]
110+ - 120
100 e . 30229
7 HO g ] o o
€0 5 g F
70 s § m: ] H
e HzC™ 'N NH s ol (N N
3 2@
0 H g ] N\) o]
e OJ\OH £ ] . \)ﬁ
20 ]
. P13 M/Z=211 ] P14 M/Z=392
10 ]
0 T T T T T T T T T o — T T
21299715 21099720 21026725 36226 392,29 39230
127 123
- B407 mj_f 2505
] O O 2 o O
h S 81
33: F. | H é F. | OH
& N N £ % HoN N
] 5 1 2
] NH Ko \/K = g O\)\
2] P15 M/Z=364 2 P16 M/Z=279
’ 3640676 40678 '354,1';esu' ’ 291 279,04 7906 08 29.1C
120—
10—
o
» 90— 0]
§ 80- F.
S 70—
i ~ '
Z 50— o H N
® 40— M‘\
- P17 M/Z=263
10
0 T T T T Ty T
263.0875 2630830 2630685

Figure S9 Mass spectra graphs of the identified intermediates during the levofloxacin degradation



Table S3 The identified possible intermediate products during levofloxacin degradation from the LC-MS data

Name Empirical formula Molecular structure m/z value/(g-mol ")
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