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S1. Materials

Manganous nitrate  (Mn(NOs) 4H,0), thiourea (CH4N.S), ethylenediamine (CzHsgN>),
polyvinylpyrrolidone (PVP, K30, Mw=58,000), tetracycline hydrochloride (TCH, C22H2sCIN2Os),
p-benzoquinone (p-BQ, CsH402), potassium bromate (KBrOs), ethylenediamine tetraacetic acid
disodium salt (EDTA-2Na, C10H14N2Na;Og 2H,0), tert-butyl alcohol (t-BuOH, CsH100), iron(l11)
chloride (FeCls), calcium chloride (CaCly), sodium chloride (NaCl), sodium sulfate (Na;SOa),
andtrisodium phosphate anhydrous (NasPOas)were analytical reagents, and purchased from
Shanghai Aladdin Bio-Chem Technology Co., LTD (China) without further purification.
S2. Characterization

MnS wasevaluated via X-ray diffraction (XRD, Bruker D8) with a scanning speed of 5° min

and a scanning range of 20~ 80%sing Cu Kol radiation operated at 40 kV and 40 mA. Field
emission scanning electron microscopy (FE-SEM, Hitachi S-4800) was applied to detect the
morphology and texture structure. The inductively coupled plasma optical emission spectrometer
(ICP-OES, Optima 5300DV) was performed for investigating the actual content of metal
compositions. X-ray photoelectron spectroscopy (XPS, Escalab 250XI) was conducted to
investigate the surface chemical composition and bindingenvironment of samples referenced to the C
1s level at 284.8eV. UV-vis diffuse reflectancespectra (UV—-vis DRS) were recorded at room

temperature on aShimadzu UV-2600 spectrophotometer equipped with an integratingsphere using
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BaSO, as the reflectance standard. The photoluminescence (PL) spectra weretested with a
fluorescence spectrophotometer (FLSP 920, excitationat 380 nm).The signals of radical species
generatedby the samples were detected on an electron spin resonance (ESR, Bruker A300, Germany)
spectrometer at room temperature. The concentration of TCH was determined on a high performance
liquid chromatography (HPLC, Waters 2695)with an C18 column (250>4.6 mm, 3 um). In addition,
their ~ photoelectrochemical ~ propertieswere  evaluatedona  photoelectric  instrument
(CEL-PECX2000, Beijing CEL Tech. Co., Ltd., China) equipped with a Vertex. C. EIS
electrochemistry workstation (Ivium Technologies B.V., Holland) and a Xe lamp (A> 420 nm, 240
mW cm2). In the three-electrode system of 0.1 mol L* Na,SO, solution, the working electrode,
counter electrode, and reference electrode are respectively Pt flake covered with 10 mg obtained

photocatalyst film (0.5 cm?), Ag/AgCl, and calomel electrode.
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Figure S1. XRD patterns ofMnStreated with various time.
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Figure S2. SEMimages ofMnStreated at 14 h (A-C),16 h (D-F), 18 h (G-I), and 20 h (J-L).
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Figure S3. UV—vis DRS spectra of MnS treated with different hydrothermal time.
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Figure S4. Mott-Schottky curves of MnS treated with different hydrothermal time.
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Figure S5. Zeta potential curveof MnS treated at 433 K.
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Table S1. Surface parameters and electronic properties of MnScomposites.

T(K) Eg(€V) Ers(V)* Ecs(V)* Ews(V)® | t(h) Eg(eV) Ere(V)* Ecs(M)* Eve(V)"
423 1.45 —0.866 —-0.67 0.78 14 1.44 —0.950 -0.75 0.69
433 1.37 -0.778 —-0.58 0.79 16 1.37 -0.778 —0.58 0.79
443 1.52 —-0.925 -0.73 0.79 18 1.41 —-0.808 -0.61 0.80
453 1.57 -0.974 -0.78 0.79 20 1.49 —-0.847 —0.65 0.84

2 Ecg = Erg + 0.197 (0.197 is the standard electrode potential of Ag/AgCI electrode).
b Eyvg = Eg + Ecs.
Table S2. Comparison of adsorption-photocatalytic capacity of MnS and reported photocatalysts.
Photocatalysts Lamp Dosage Pollutant Concentration Tir.ne 'R(?moval Ref.
gL (mg L) (min)  efficiency (%)
MnS/MoS:2 Xe (250 W) 0.2 Methylene blue 32 60 94 [1]
MnS/Ag-PVP Xe (500 W) 0.015 Methylene blue 25 160 60 [2]
MngeZno4Fe,0,@Zn.,Mn,S  Xe (300 W) 1 phenol 25 120 100 [3]
CdS@LDHs Xe (500 W) 0.4 Tetracycline 50 300 93.04 [4]
CuAl204/g-C3Na Xe (300 W) 0.2 Tetracycline 100 60 90 [5]
MnCuS LED (24 W) 0.3 Orange Il 70 120 98.2 [6]
CulnS2/Bi2Mo0Os Xe (300 W) 1.0 Tetracycline 50 120 84.7 [7]
WO3/Bi2M00Os Xe (500 W) 0.6 Tetracycline 20 180 85.9 [8]
BaTiOs/CF UV light 0.2 Tetracycline 20 180 9 9]
TiO2@SCN Xe (300 W) 0.1 Tetracycline 10 60 98.1 [10]
MnS Xe (300 W) 0.2 Tetracycline 260 180 94.83 This work
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