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Synthesis

MOA(Cr): 1,3,5-benzene tricarboxylic acid(H;BTC,5mmol) and Cr(NOs);-9H,0
(5mmol) and ethanol (30ml) were mixed in a Teflon liner and kept at 100°C for 10h.
After gelation, the green wet gel was exchanged with ethanol for 1 d. The gel was
transferred into a standard autoclave under nitrogen atmosphere and kept at 250°C for
1h. Then the pressure was quickly released by venting of solvent vapour. The sample
was flushed again with nitrogen for 15min and allowed to cool down in nitrogen to

room temperature.

MOA(AI): 1,3,5-benzene tricarboxylic acid(H;BTC,5mmol) and AI(NOj3);-9H,0
(5mmol) and ethanol (30ml) were mixed in a Teflon liner and kept at 100°C for 10h.
After gelation, the white wet gel was exchanged with ethanol for 1 d. The gel was
transferred into a standard autoclave under nitrogen atmosphere and kept at 250°C for
1h. Then the pressure was quickly released by venting of solvent vapour. The sample
was flushed again with nitrogen for 15min and allowed to cool down in nitrogen to

room temperature.

CdS-embedded MOA: 1,3,5-benzene tricarboxylic acid(H;BTC,5mmol) and
Cr(NO3);-9H,0 (5mmol) and ethanol (30ml) were mixed in a Teflon liner.  After the
addition of cadmium acetate dehydrate (Cd(Ac),2H,0) and dimethyl sulfoxide
(DMSO), the mixing solution kept at 100°C for 10h. After gelation, the green wet gel

was exchanged with ethanol for 1 d. The gel was transferred into a standard autoclave



under nitrogen atmosphere and kept at 250°C for 1h. Then the pressure was quickly
released by venting of solvent vapour. The sample was flushed again with nitrogen for
15min and allowed to cool down in nitrogen to room temperature. MOA(Cr) loaded
with 3, 13, and 20% of CdS in weight was labelled as CdAS/MOA(Cr)-X, X=3, 13, and
20%. CdS/MOA(A1)-20 was prepared using the same method and the Cr(NOs);-9H,0

is substituted with AI(NO3);-9H,0 .

Pure CdS: Pure CdS was prepared using the same method in the absence of

MOA(Cr).

MIL-100: A typical procedure reported by Férey!!l was used to synthesize MIL-100.
Metallic chromium (260mg) was dispersed into hydrofluoric acid (1 mL) and distilled
water (3 mL). After the addition of 1,3,5-benzene tricarboxylic acid (H;BTC, 600 mg)
and distilled water (24 mL), the mixing solution was heated in a Teflon-lined stainless
autoclave , kept at 220 °C for 96 h, and then cooled to room temperature. The solid
product was filtrated out and purified in dimethylformamide (DMF) overnight. The
resulting green powder was successively washed with distilled water and acetone and

finally dried in air at 90 °C.

CdS-embedded MIL-100: MIL-100 loaded with 20% CdS was carried out via a

solvothermal process according to our previous report.!%]



Characterizations

X-ray powder diffraction (XRD) experiments were conducted on a Rigaku TTRAX
III spectrometer with Cu Ka radiation. The data were recorded in the 20 range 10°-
90° at a scan rate of 10°/min. The Brunauer-Emmett-Teller (BET) surface areas were
measured by the nitrogen adsorption/desorption measurements using a Micromeritics
Tristar II Surface Area and Porosity Analyzer. Before the test, the samples were
degassed in vacuum at 90 °C for 4 h. Scanning electron microscopy (SEM) were
taken on FEI Quanta 200 ESEM scanning electron microscope operated at an
accelerating voltage of 10 kV. High-resolution transmission electron microscopy
(HRTEM) imagines were carried out on a JEM-2100 operated at 200 kV. UV-Vis
diffuse reflectance spectra were measured on a Shimadzu UV-2401PC photometer
over the range from 200 to 800 nm at room temperature. X-ray photoelectron
spectroscopy (XPS) measurements were carried out on a PHIS500ESCA analyzer
with 200 W Mg Ka radiation. The base pressure was about ~10—7 Pa and the binding
energies were referenced to the Cls line at 284.8 eV from adventitious carbon.
Fourier transform infrared (FT-IR) spectra were obtained on a Thermo Nicolet 8700

instrument.



Photocatalytic activity

The photocatalytic reduction were carried out in a quartz photoreactor containing 50
mL 10ppm Cr(VI) aqueous solution and 50 mg of photocatalyst. The suspensions
were homogenized in the dark for 3 h to attain adsorption—desorption equilibrium.
The suspensions were irradiated by 350W Xe lamp with a coloured glass filter (>420
nm), was utilized for the purpose of allowing only visible-light radiation. The
solutions were stirred during the reaction process with a magnetic stirrer. During
illumination, about 5 mL of suspension was filtered to separate the catalyst. The

Cr(VI) content was determined at 540 nm using the 722 UV—vis spectrophotometer.
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Fig.S1. XRD patterns of CdS/MOA(Cr)-2-post, MOA(AI), CdAS/MOA(AI1)-20, MIL-

100(Cr)and CdS/MIL-100-20.
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Fig.S2. N, adsorption/desorption isotherms of samples.
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Figure S3. (a)UV-Vis diffuse reflectance spectra for different photocatalysts; (b)

estimated band gap energy of CdAS/MOA(Cr)-20, MOA(Cr) and CdS.
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Fig.S4. Periodic on/off photocurrent output of CdS/MIL-100-20, CdAS/MOA(Cr)-20

and CdS/MOA(ALI) casted on ITO glass in a 0.2M Na,SO, solution.
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Fig.S5.(a) Photocatalytic activities of photocatalysts for the reduction of Cr(VI) under
visible light; (b) XRD patterns of fresh CdS/MOA(Cr)-20 and after used
CdS/MOA(Cr)-20; (c) Cr 2p and (d) O 1s spectra of fresh CdAS/MOA(Cr)-20 and after

used CdS/MOA(Cr)-20.
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Fig.S6. The curves of In (Cy/C) vs. irradiation time(t)
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Fig.S7. Valence band XPS spectra of (a) CdS, (b) MOA(Cr) and (c) CdS/MOA(Cr)-
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Fig.S8. TEM image of CdS/MOA(Cr)-2-post
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