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The morphologies and microstructural information of the samples were 

characterized by scanning electron microscopy (SEM, Gemini 500). the elementary 

composition was acquired by an F20 field-emission gun equipped with an energy-

dispersive X-ray spectrometer (EDS). All composites were investigated in air through 

powder X-ray diffraction measurements (PXRD, Bruker D8-Advance X-ray 

diffractometer with Cu Kα radiation, λ = 1.5418 Å), from 5° to 90° with a scanning 

rate of 5° min−1 at room temperature. The ultraviolet-visible (UV-vis) diffuse 

reflectance spectra (DRS) were measured on a SHIMADZU UV-2600 spectroscope 

equipped with an integrating sphere assembly and using BaSO4 as the reference. X-

ray photoelectron spectroscopy (XPS) was performed by using a Thermo ESCALAB 

250Xi-XPS photoelectron spectrometer with an Al Kα X-ray resource. The shift of 

the binding energy was referenced to the C 1s level at 284.8 eV as an internal 

standard. Thermogravimetric analyses were conducted on a Pyris Diamond TG 

(Perkin Elmer) apparatus at a heating rate of 10 K min−1 from 30 °C to 900 °C under 

nitrogen flow.

Photocatalytic degradation experiments

The photocatalytic activities of the NH2-MIL-101(Fe)@SNW-1 heterojunction were 

evaluated via the photocatalytic degradation of three different kinds of pollutants, 

such as ciprofloxacin (CIP), tetracycline hydrochloride (TC) and rhodamine B (RhB) 

in aqueous solution under visible light irradiation. A 300 W Xe lamp provided 

sunlight irradiation. Aqueous solutions of CIP (100 mL,10 mgL-1), TC (100 mL, 20 

mgL-1) and RhB (100 mL, 20 mgL-1) were added in the different Pyrex photocatalytic 

reactors. In each experiment, 30 mg of photocatalyst was added into the pollutant 

solution. Prior to irradiation, the suspensions were magnetically stirred in the dark for 

30 min to achieve absorption-desorption equilibrium between the photocatalyst and 

pollutants. At certain time intervals, 3 mL suspensions were sampled and centrifuged 

(16000 rpm,3 min) to remove the photocatalyst particles. The concentrations of CIP, 

TC and RhBwere monitored using an UV-vis spectrophotometer (UV-2450, 

Shimadzu) according to its absorbance at 276 nm, 356 nm and 553 nm respectively.

The durability tests of NH2-MIL-101(Fe)@SNW-1 catalyst were carried out by using 

the same procedure as above and the product underwent four consecutive cycles, each 

lasting for 300~360 min. After each cycle, the catalyst was centrifuged, washed 

thoroughly with deionized water, and then added to fresh CIP, TC and RhB solutions. 
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In order to confirm the reproducibility of the results, the degradation experiments 

were carried out with duplicated runs for each condition, and the experimental error 

was calculated to be within ±5%.

Photocatalytic hydrogen evolution

Photocatalytic hydrogen evolution was conducted in a 150 mL cylindrical quartz 

reactor. The light source was a 300 W xenon lamp (Perfect Light, PLS-SXE300C, 

Beijing) . 50 mg photocatalysts was dispersed 100 mL DI water with 15 mL TEOA as 

sacrifice agent were mixed. And H2PtCl6 was used as the precursor of the Pt species to 

photo-deposit on the photocatalysts. Before light irradiation, the air in the reactor was 

removed by nitrogen to keep the reaction anaerobic. 300 μL of gas was extracted by 

injection needle from the reactor each hour. The rate of Photocatalytic hydrogen 

evolution was calculated by gas chromatography (Tianmei GC 7900, TCD, N2 as a 

carrier) using the standard curve. Photocatalytic cycle experiment was operated as 

follows: after the first photocatalytic reaction finished, the photocatalyst was 

centrifuged into a new solution system to test again under the same conditions. The 

process was repeated four times.

Fig.S1 PXRD patterns of the SNW-1
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Fig.S2 13C CP/MAS NMR spectrum of SNW-1

Fig.S3 (a) The valence band XPS patterns of NH2-MIL-101(Fe) and SNW-1, (b) Mott-Schottky 

plots of NH2-MIL-101(Fe) and SNW-1.  

Fig.S4 TG curves of SNW-1, NH2-MIL-101(Fe) and SNW-0.8
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Fig.S5 N2 absorption isotherms of MS-0.8; the pore size distribution graph is given in the inset.  

   

    
  Fig.S6 The mass spectra of intermediates during ciprofloxacin degradation. 
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Fig.S7 The transformation pathways of product F from ciprofloxacin.

Fig.S8 The radical trapping test for MS-0.8(a), the recycling performance of MS-0.8 in the 
photocatalytic degradation of CIP during four continuous times(b). The PXRD patterns for MS-
0.8 before and after photocatalytic degradation of CIP(c).

Table S1 A comparison of the photocatalytic CIP degradation over MIL-101(Fe)-based 

photocatalysts

Photocatalysts

/mg

V (mL) / C0 

(mg·L-1 )

Excitation 

source
Time (min) Result (%) Ref

SM-0.8/20 100/10 Sun light 60 97.3 This work

CUMSs/MIL-101(Fe, Cu) 

/H2O2/10 100/20 3 mM H2O2 30 93.5 1

MIL-101(Fe,Co)/H2O2/20 100/20 50 μL H2O2
30 97.8 2

NH2-MIL-53(Fe)/AgSCN/20 200/20 visible light

100 μL H2O2

60 90 3
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Fig.S9 Photocatalytic degradation of TC (a) and RhB (b) over different samples.

Fig.S10 Four cycles of photocatalytic H2 production over MS-0.8(a).The PXRD patterns 
for MS-0.8 before and after photocatalytic hydrogen evolution(b).

Table S2 Comparison of the photocatalytic H2 evolution rates over different photocatalysts.

Photocatalysts

/mg
Irrigation

Sacrificial

agents
Cocatalysts

Activity

μmol·g-1h-1
Ref

SM-0.8/50 Sun light TEOA Pt 1949.56 This work

NH2-MIL-125(Ti)/B-CTF-

1/20
vis TEOA Pt 360 4

CdS/PI vis lactic acid Pt 613 5

CdS@NU-1000/50 vis
Na2S

Na2SO3
Pt 1870 6

UiO-66/CdS/50 vis
Na2S

Na2SO3
Pt 1700 7

N3-COF/5 vis TEOA Pt 1703 8

POM@UiO-66 vis MeOH - 699 9

Ti-MOF-Ru(tpy)2/10 vis TEOA Pt 200 10

CdS/CTNBs/10 vis TEOA Pt 730 11
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