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S1. Photocatalysis experiments
CdS nanorings (or CdS nanoparticles) were suspended in rhodamine B (RhB) solution to obtain the suspension with the concentration of 60 mg/L, respectively. Then the suspension was kept in the dark for 60 min to reach the adsorbed equilibrium before the photoreaction. Artificial solar light used 300 W Xenon lamp (PLS-SXE 300, Beijing Trusttech Co. Ltd., China) loaded with Cut 420 filter which emitted visible light in 400–780 nm. The distance between Xenon lamp and the suspension was 10 cm away, getting the intensity approximately constant at 220 mW/cm2. 3 mL suspension was taken out and centrifuged to remove CdS particles at intervals, the filtrates were tested by UV-vis absorption spectrum to record the variation of the maximum absorption band of RhB at λ=554 nm. Moreover, the photodegradation of crystal violet (CV), malachite green (MG), methyl blue (MB), congo red (CR), tetracycline (TC) and ciprofloxacine (CPFX) with CdS nanorings were carried out as the similar procedure, except that the maximum absorption band of CV at λ=590 nm, MG at λ=617 nm, MB at λ=664 nm, CR at λ=498 nm, TC at λ=358 nm, CPFX at λ=273 nm.

S2. Electrochemical measurements
In transient photocurrent-time (I－t) curves and electrochemical impedance spectroscopy (EIS) measurements, Pt wire and saturated calomel electrode (SCE) electrode were used as the counter electrode and reference electrode, respectively. The working electrode was prepared as follows. 5 mg CdS which dispersed in the mixed solvent containing 0.5 mL water and 0.5 mL alcohol had a ultrasound treatment for 120 min, followed by 20 mL Nafion glue adding into the mixture, then ca. 300-400 L mixture was dried on ITO conductive glass. 0.5 M Na2SO4 aqueous solution was used as the electrolyte. 300 W Xe lamp with an optical cut-off filter (420 nm) was used as the light source. 

S3. The calculation of band edge potential based on empirical equation
Based on the value of Eg-O, the valence band edge potential (EVB) of a semiconductor at the point of zero charge can be calculated by the following empirical equation: EVB = X  Ee + 0.5Eg-O, where X is the electronegativity of the semiconductor (the value for CdS is 5.18 eV), Ee is the energy of free electrons on the hydrogen scale (4.5 eV). Furthermore, the conduction band edge potential (ECB) can be determined by ECB = EVB - Eg-O. The calculated results of CdS nanorings and CdS nanoparticles are shown in main body. 

