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1. Characterization

X-ray diffraction (XRD) patterns were recorded on a diffractometer (D8 Advanced, Bruker Co., Germany)
with Cu Ka-radiation operated at 40 kV and 30 mA, in a 26 range of 10-80° with a step width of 0.02°. The
morphologies of samples were obtained on a Gemini scanning electron microscope (SEM; Zeiss Ltd.,
Germany) equipped with an energy-dispersive X-ray system (EDX). The transmission electron microscopy
(TEM) images ware recorded on a Zeiss Gemini microscope and a JEM-2100 microscope. The
photoluminescence (PL) spectra were taken on an F-7000 spectrometer (Hitachi Ltd., Japan). The samples

were characterized by X-ray photoelectron spectroscopy (XPS) using Thermo Fisher Scientific K-Alpha with

*Corresponding author:

E-mail address: dafengzh@hotmail.com (D. Zhang); xipengpu@hotmail.com (X. Pu)


mailto:dafengzh@hotmail.com

Al Ka line source. The magnetic properties of the ZFO and SIS/ZFO-30 photocatalysts were carried out

using a vibrating sample magnetometer (Quantum Design Co., USA). The UV-vis diffuse reflectance

spectrum (DRS) of the samples were determined by UV-3600 spectrophotometer (Shimadzu, Japan).

2. Photoelectrochemical measurements

The standard three-clectrode system of Shanghai Chenhua Company was used for photoelectrochemical

measurements with platinum wire as auxiliary electrode and saturated calomel electrode as reference

electrode. 20 mg photocatalyst was suspended in 1 mL isopropanol-water (4:1) solution, and the slurry was

prepared by ultrasound for 10 min. 30 uL slurry was injected into 0.5 cm % 0.5 cm SnO,: F (FTO) glass

electrode and dried to prepare working electrode. Photocurrent, electrochemical impedance spectroscopy

(EIS) and Mott-Schottky diagram were measured under visible light irradiation of Na,SOy4 (0.1 M) in aqueous

solution under 300W Xenon lamp (Ceaulight Co., Ltd., China).

Photocatalytic activities and photostability test

The photocatalytic degradation performances of the as-synthesized samples were evaluated by the

degradation of TC under visible light irradiation. Firstly, 50 mg photocatalyst powder was dispersed into 100

mL 50 mg/L TC aqueous solution at room temperature, and then the suspension was ultrasonically treated

for 10 min and was stirred in the dark for 30 min to get the adsorption desorption equilibrium. The light

source is then turned on to expose the solution to the light source. During irradiation, 3 mL TC suspension

was extracted every 20 min. After centrifugation, TC concentration in different periods was calculated by

UV-vis spectrophotometer.

3. Active species trapping experiments



The photocatalytic mechanism of SIS/ZFO-30 reaction system was studied by introducing different
scavengers. To quench hydroxyl radicals ("OH), holes (h*) and superoxide radicals ("O;"), Isopropanol (IPA),
EDTA-2Na and L-histidine are used in the preparation process, respectively. The active species capture
experiment was like the photocatalytic activity test except that Immol of the trapping agent was added to the
solution. Moreover, nitroblue tetrazolium chloride (NBT) was used to confirm the generation of superoxide
radicals (©80,7) in an aqueous solution of NBT at 5x10- M.

4. Method and computational details

First-principle calculations were based on density functional theory (DFT) with CASTEP package of
materials studio 6.0 (MS 6.0). The generalized gradient approximation (GGA) was used to deal with the
electron-electron interactions and the Perde-Burke-Ernzerhof (PBE) functionals was used to deal with the
exchange correlation function. Twelve electrons (3d'%4s?) of Zn, eight electrons (3d°4s?) of Fe, six electrons
(2s22p*) of O, fourteen electrons (4d'°5s25p?) of Co, thirteen electrons (4d'°5s25p!) of In, six electrons
(3s23p*) of S were treated as valence electrons. The thickness of the air layer is set to 15 A to avoid the mutual
influence between layers. Set 3 A between ZFO and SIS to form a SIS/ZFO heterojunction. For the Brillouin
zone, a 9x9x1 Monkhorst-pack grid was used. The geometric optimization was terminated when the energy

and force of the ions fall below 1E-0.5 eV and 0.002 eV/A.ZFO
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Fig. S1. UV-vis spectra of pristine NBT, SIS, and SIS/ZFO-30.

Table S1. Comparison of interpretation of tetracycline solution by different photocatalysts.

catalyst TC volume
Kind of catalyst
amount (mg) (mL)
SnIn,Sg/ZnFe,O, 50 100

Ag,0-CeO, 25 50

Initial TC
Reaction = Degradation
concentration Reference
time (min)  efficiency
(mg/L)
10 60 ~60% [1]
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