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Facile in-situ construction of granular–polyhedral Ag2O–Ag2CO3/lamellar Bi2O2CO3–Bi2MoO6 spherical heterojunction with enhanced photocatalytic activity towards pollutants
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1. Preparation of Bi2MoO6 hollow sphere
Bi(NO3)3·5H2O (2 mmol) and Na2MoO4·2H2O (1 mmol) were separately dissolved in ethylene glycol ((CH2OH)2, 5 mL). Then the latter was dropped into the former followed by ethanol (C2H5OH, 20 mL) to form mixture solution under vigorously magnetically stirring for 2 h. Subsequently, the solution was moved to teflon–lined autoclave (50 mL), sealed and kept for 24 h at 180 °C. The solid was collected by centrifugation, washed thoroughly with water and ethanol three times, and desiccated at 60 °C to obtain a yellow-green Bi2MoO6 powder.

2. Characterization
X-ray diffraction (XRD) patterns of the products were received on a diffractometer (Bruker–AXS/D8) using Cu Kα radiation in the range of 15°–60°. X-ray photoelectron spectra (XPS) measurements were done on a spectrometer (ESCALAB/250Xi) with Al Kα source using C1s peak at 284.6 eV as reference. Fourier transform infrared (FT–IR) spectra were gathered on a Nicolet 6700 spectrometer applying KBr to grind with test samples. The morphological analysis of the samples were performed by transmission electron microscopy (TEM, JEOL/JEM2100F) and scanning electron microscopy (SEM, HitachiS–4300).The photoluminescence spectra of different samples were performed by a spectrophotometer (PL, F–7000FL). The UV–vis diffuse reflection absorption spectra (DRS) were acquired by a spectrophotometer (Purkinje/TU-1901) using BaSO4 as reference.

Photoelectrochemical tests were executed on an electrochemical workstation (PEC–1000, Bofill). In the transient photocurrent experiments, the working electrode is a titanium sheet coated with a 1.0 cm x 1.0 cm photocatalyst, the counter electrode is a platinum sheet, and the reference electrode is a saturated Ag/AgCl (saturated KCl) electrode. The working electrode was made as following: 0.1 g of catalyst was first put into 5 mL of ethanol, sonicated for 10 min, and then agitated to form a suspension. Thereafter, the suspension was coated onto a 2.0 cm x 1.0 cm titanium sheet and finally the prepared titanium sheet was desiccated in an drying chest at 50 °C for 30 min. The sodium sulphate solution and 300 W xenon lamp (λ > 420 nm) were uesed as the electrolyte and the light source during the test process, respectively. An open circuit voltage was approx. 0.3 V. 
In the electrochemical impedance experiments, the working electrode was a nickel foam coated with a 1.0 cm x 1.0 cm photocatalyst. The working electrode prepared and test conditions were similar to the above description.
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Fig. S1 XRD patterns of stirring at room temperature for 2 h and 18 h before adding AgNO3. 
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