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Abstract The synergistic reaction of photocatalysis technology and Fenton reaction is a valid strategy for
the treatment of pernicious antibiotic sewage. Herein, the NiFe, O, photocatalyst (NFO) with the function
of magnetic recovery was prepared by the hydrothermal/calcination method, and further modified by load-
ing carbon dots (CDs) on its surface to synthetize CDs/NFQO compound, which exhibits the tetracycline
(TC) photodegradation rate of 84. 6% and 34. 7% under visible (Vis) and near-infrared light (NIR) light
irradiation, respectively. The high Vis/NIR-driven photo-Fenton catalytic degradation activity of TC over

CDs/NFO photocatalysts is not only ascribed to the decomposition and regeneration process of H, O, with
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eycles of Fe?' /Fe'" of NFO to generate active species, but also attributed to strong light scattering and e-
lectron trapping effects of CDs. This research presents a reasonable design idea to construct a magnetic re-
cyclable photo-Fenton degradation system with high-efficient activity for treatment of antibiotic
wastewater.
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Fig. 1 Schematic diagram of the preparation process of CDs/NFO composite photocatalyst
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Fig. 2 (a) XRD patterns and (b) FT-IR spectra of pure NFO and CDs/NFO photocatalysts
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Fig. 3 SEM images of (a) NFO and (b) CDs/NFO-0. 5; (¢, d) HRTEM images of CDs/NFO-0. 5;
(e) and (f) HAADF-SEM and elemental mapping images of CDs/NFO-0. 5
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Fig. 4 XPS spectra of NFO and CDs/NFO-0. 5: (a) survey spectra, (b) Ni 2p, (¢) Fe 2p, (d) O 1s and (e) C 1s
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Fig. 5 (a) UV-vis absorption spectra and (b) plots of (ahv)*-hv of NFO and CDs/NFO-0. 5;
(¢) M-S plots of NFO and CDs/NFO-0. 5 composite at different frequencies;
(d) Energy band structure diagrams of NFO and CDs/NFO-0. 5
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of as-prepared samples under Vis/NIR light irradiation
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Fig. 7 Photographs of (a) CDs/NFO-0. 5 in solution and (b, ¢) during and after the magnetic recovery

00

(a) 1 (b)
— NFO 6 000 o o
—— CDs/NFO-0.5 e °
5000 A » °
. °
= 40001 @
E ::]/ 3 000 T > # NFO P
! °  Lea, @ CDs/NFO-0.5 °
20009 % 5° L4
@ 9 °¢ °
LA @ ?
) S °
\m“~JJ\\\ﬁﬁhnvn_——\ﬂﬂﬂﬁmhu—nﬂ\ 10m*? § §
T T T T T T T T T J 0 T T T T T
460 480 500 520 540 0 200 400 600 800 1000 12
Wavelength/nm Z'/kQ
064 (¢)  off —NFO 084 (d) g —— CDs/NFO-0.5
on | —— NFO+H,0, 07] On —— CDs/NFO-0.5+H,0,
05 i o i
: = 0.6
: i ﬂ ﬂ : i
g4 S 054
> — El —
‘g 0.3 T 2 0.4 B -
pe o Z 03
o V.21 o
& K E 021
&) &)
0.11 0.1
0.0 T T T 1 0.0 += T L_ T g .
0 50 100 150 200 0 50 100 150 200
Time/s Time/s

#l 8 NFO fil CDs/NFO-0. 5 & #1111 (a) PL S AI(b) EIS Y6i¥%; (c. D) AE WIS,
NFO fil CDs/NFO-0. 5 fEZS /AN H, O, W53 T 05 i il 28

Fig. 8 (a) PL spectra and (b) EIS spectra of NFO and CDs/NFO-0. 5 composite; (¢, d) Photocurrent curves of NFO and

CDs/NFO-0. 5 with/without the addition of H, O, under visible light irradiation
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Fig. S1 (a,b) TEM images, (b) size distribution and (c) DRS spectrum of CDs
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Table S1 Fitting results of XPS Ni 2p spectra of NFO and CDs/NFO-0. 5

Binding Energy/eV

Sample
Ni?* NiZ* Ni 2py), Ni 2py,
NFO 854. 7 856. 6 855. 0 872.8
CDs/NFO-0. 5 855. 3 857. 2 855.5 873.1

£ S2  NFO #1 CDs/NFO-0. 5 #9 XPS Fe 2p #iFl G 24
Table S2 Fitting results of XPS Fe 2p spectra of NFO and CDs/NFO-0. 5

Binding Energy/eV

Sample
Fel* Fe?* Fe 2py/, Fe 2py
NFO 710.7 713.2 711.0 724.7
CDs/NFO-0. 5 711.1 713.4 711.6 725.2

% S3 NFO # CDs/NFO-0. 5 # XPS O 2p HEBME 2L
Table S3 Fitting results of XPS O 2p spectra of NFO and CDs/NFO-0. 5

Binding Energy/eV

Sample
Ni— O/Fe— O O—H
NFO 529.9 531.3
CDs/NFO-0. 5 530. 2 531.6

& S4 CDs/NFO-0.5 8 XPS C 2p N EIB R L
Table $4 Fitting results of XPS C 2p spectra of CDs/NFO-0, 5

Binding Energy/eV
Sample

c c/c=cC c 0O C

CDs/NFO-0. 5 285.1 286. 4 288.7
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Table S5 Degradation kinetic constants (k ) of TC with/without H, O, in the presence of
NFO and CDs/NFO under Vis/NIR irradiation

Sample k /min ! Condition
0.000 7 Dark/H, 0,
Nore 0.002 7 Vis/H, 0,
0.001 1 NIR/H,0,
0. 006 Vis
0. 007 6 Vis/H, 0,
NFO
0. 002 NIR
0.002 6 NIR/H, 0,
0.010 8 Vis/H, 0,
CDs/NFO-0. 3
0.003 1 NIR/H,0,
0. 006 4 Vis
0.015 6 Vis/H,0,
CDs/NFO-0. 5
0.002 1 NIR
0.003 7 NIR/H,0,
0.009 3 Vis/H, 0,
CDs/NFO-1
0.002 9 NIR/H, 0,
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Fig. S2 (a) Four cycle degradation ratios of TC and SEM images (b) before and (¢) after cycle test of CDs/NFO-0. 5
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Fig. S3 The possible degradation products and paths of TC under the CDs/NFO/H,O, in the photo-Fenton system
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