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1. Experimentail

1.1 Chemicals and materials. Iron(III) chloride hexahydrate (FeCl;-6H,0), 1, 4-
benzenedicarboxylic acid (H,BDC), N,N-dimethylformamide (DMF), ethanol absolute
(AR) were purchased from Sinopharm Chemical Reagent Co., Ltd. Zinc acetate
dehydrate (Zn(Ac),'2H,0), Indium chloride (InCls), ethylene glycol (EG) and
thiacetamide (TAA) were obtained from Aladdin Industrial corporation. All chemicals
were used as received, unless otherwise stated. Deionized water was prepared with a
Milli-Q purity system (18.2 MQ).

1.2 Characterizations. X-ray powder diffraction (XRD) patterns of the obtained
samples were analysed using a Bruker D8 Advance diffractometer with Cu Ka radiation
(A =0.15406 nm), and the data were gathered in the 20 range of 10-80° at a step size of
0.02°. The microscopic morphology and structure of the samples were examined using
the field-emission scanning electron microscopy (FE-SEM, Nova Nanosem 200 system
operated at an acceleration voltage of 15 kV) and transmission electron microscopy
(TEM, JEOL-3010 instrument.). X-ray photoelectron spectroscopy (XPS) surveys were
performed by using a spectrometer from Kratos Axis Ultradld, using Mono Al Ka
(1486.71eV) radiation at a power of 120 W (8 mA, 15 kV). All binding energies were
referenced to the C 1s peak (284.8 eV) arising from adventitious carbon. UV-vis diffuse
reflectance spectra were acquired in a UV-vis spectrophotometer (UV-2550, Shimadzu,
Japan), where fine BaSO, powder was used as a reflectance standard. The steady-state
photoluminescence (PL) spectra were obtained via a FLS980 Series of Fluorescence
Spectrometers. The signal of ‘O, and -OH was detected by electron spin resonance
spectroscopy (ESR) technique (EXM-10/12, Bruker, GER). The Fourier transform
infrared spectra (FT-IR) of the samples were analysed by Spectrum one (Perkin

Elmerlnc., USA) in the range of 400-4000 cm! (reference: KBr).
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1.3  Photoelectrochemical measurement. The photoelectrochemical
measurements were performed via an electrochemical analyzer (CHI-660C, Shanghai
Chenhua) in a typical three-electrode mode with 0.5 M Na,SOy solution (pH = 6.5) as
electrolyte. To fabricate the working electrodes, 20 mg of the pre-prepared sample was
scattered into 950 pL of ethanol and 50 uL of Nafion solution (5 wt %) under sonication
for 30 min. 50.0 uL of the prepared slurry was evenly distributed onto the surface of a
FTO substrate (1.0 cm x 1.0 cm), and then dried in air at under room temperature for
12 h. A saturated Ag/AgCl electrode and a platinum (Pt) electrode were employed as
the reference electrode and counter electrode, respectively. A 250 W Xenon lamp
(Beijing Aulight Co., Ltd) with a UV-cut off filter (A > 420 nm) was used as a light
source. Potentials of the working electrode were shifted on a RHE (reversible hydrogen
potential) scale by the formula Vrpg = Vagaect + Vo + 0.05916 x pH, where Vg was
the potential vs. a reversible hydrogen potential, V ag/agc1 Was the potential vs. Ag/AgCl
electrode, Vo =0.1976 V at 25 °C and pH was the pH value of electrolyte. The active
area of the sample was fixed as 0.28 cm? by using a black mask. The photocurrent of
the sample was tested from the back side (electrolyte-substrate interface). Precisely, the
Mott-Schottky (MS) plots were recorded with a frequency from 500-1500Hz and an
amplitude of 10 mV. Transient photocurrent response (TPR) was examined under the
20s on/off chopped illumination and at a bias potential of 0.46 V vs. RHE.
Electrochemical impedance spectra (EIS) measurements were made within the 0.1 Hz
to 100k Hz frequency ranges by making use of alternating current voltage amplitude of
10 mV.

1.4 Photocatalytic test. The photocatalytic performance of pre-obtained samples

were investigated via the reduction of Cr(VI) and degradation of TC under a 250 W Xe



lamp as the light source with a filter (A > 420 nm). Typically, 80 mg of catalyst was
dispersed into 100 mL of Cr(VI) or TC solution with a concentration of 20 mg-L-!, and
then stirred in darkness for 1 h to achieve the adsorption-desorption equilibrium.
Afterwards, each 10 min interval of light-illumination, 2mL of suspension was taken
out and the solid catalyst was removed by cellulose acetate membranes with 0.22 pm
of pore size. The photocatalytic removal of Cr(VI)/TC mixed pollutants was performed
under the same conditions except for using 20 mg-L-! Cr(VI) and TC solution. The
Cr(VI) concentration was determined at 540 nm using the diphenylcarbazide method,
and TC was measured at 357 nm. For the stability and recyclability experiments, the
used catalyst was washed with 0.5 mol-L-! HNOs, ethanol and water for three times,
and then dried in a freeze dryer for the next use.

1.5 The determination of reactive species. To survey the contribution of the
active species in the photocatalytic oxidation of TC involved in the M88B@ZIS-10
sample, reactive species experiments were executed employing ethylene diamine
tetraacetic acid (EDTA), 1,4-benzoquinone (BQ) and isopropyl alcohol (IPA) as
scavengers to capture the photogenerated holes, ‘O, and -OH, respectively.

1.6 LC-MS experiments. The intermediates produced in the photodegradation
process of TC were ascertained by high performance liquid chromatography mass
spectrometry (LC-MS) (thermo scientific Q Exactive). Mobile phase was a mixture of
methyl alcohol and formic acid (0.1%) with a flow rate of 0.25 mL/min. The injection
volume was 5.0 puL. The capillary temperature and probe heater temperature were 300
°C and 350 °C, respectively. The Spray Voltage was 3200 V and the range of the

wavelength is 190-400 nm.
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Fig. S1 (a) SEM, (b)TEM and (c) HRTEM images of the pure ZIS.
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Fig. S2 XPS survey spectra of M88B, ZIS and M88B@ZIS-10.
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Fig. S3 (a) UV-visible absorption spectra of as-obtained samples, (b) the band
edges of M88B and ZIS.



Table S1. Comparison of the photocatalytic activity of the simultaneous removal of Cr(VI)
and TC over M88B(@ZIS-10 with that of various reported photocatalysts.

Initial Reduction Degradation
Catalyst Cr(VI)/TC rate of rate of TC . . Refi
Photocatalyst g/Ly concentration  Cr(VI) (%) Time(min)  FECHEAe
(mg/L) (%)
MS8SB@ZIS 0.8 20/20 92.46 87.14 80 This
work
Agl/BiVO, 0.4 20/15 70 85 100 1
Bi1,0,,Cl,/AgBr 0.5 50/10 92 77 60 2
BiPO,/CuBi,0, 0.4 30/40 60.3 92 90 3
Cu,O/BiOBr 0.4 15/10 80.17 80.81 100 4
Co304/g-C3Ny 0.4 15/15 92.6 81.3 150 5
Ta;Ns/BiOCl 0.33 20/20 91.6 89.6 80 6
MIL-125-
] 1 80/80 80 81 120 7
NH,@BiOI
CoO/Bi,;WOg 0.6 30/40 77.3 91.6 90 8
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Fig. S4 (a) The recyclability of simultaneously photocatalytic removal of Cr (VI)
and TC by M88B@ZIS-10, (b) XRD patterns of M88B@ZIS-10 before and after
the mixed pollutant removal cyclic experiment.



Fig. S5 SEM patterns of M88B@ZIS-10 after the mixed pollutant removal cyclic
experiment.
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Fig. S6 High-resolution Cr 2p XPS spectrum of M88B@ZIS-10 after the mixed
pollutant removal cyclic experiment.
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20220712-HqL-2 #369-400 RT: 3.32-3.60 AV: 32 SB: 82 2.40-3.13 NL: 1.85E6
T: + ¢ ESIQ1MS [40.000-750.000]
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Fig. S7 Mass spectra of degradation intermediates of TC after 80 min degradation
at 3.32-3.60 min retention time.
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20220712-HqL-2 #729-747 RT:6.57-6.73 AV: 19 SB: 84 3.93-4.67 NL: 6.75E6

T: + ¢ ESI Q1MS [40.000-750.000]
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Fig. S8 Mass spectra of degradation intermediates of TC after 80 min degradation

at 6.57-6.73 min retention time.
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20220712-HqL-2 #843-853 RT: 7.60-7.69 AV: 11 SB: 44 6.60-6.99 NL: 1.19E8
T: + ¢ ES| Q1MS [40.000-750.000]
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Fig. S9 Mass spectra of degradation intermediates of TC after 80 min degradation
at 7.60-7.69 min retention time.
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20220712-HqL-2 #938-959 RT: 8.45-8.64 AV: 22 SB: 134 6.45-7.65 NL: 1.86E7

T: + ¢ ESI Q1MS [40.000-750.000]
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Fig. S10 Mass spectra of degradation intermediates of TC after 80 min degradation
at 8.45-8.64 min retention time.
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Fig. S11 Mott-Schottky plots of M88B (a), and ZIS (b), (c¢) the VB-XPS patterns
of M88B, ZIS.
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