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Table S1. Characteristics of three real water samples.

Real water sample CODcr pH  Conductivity TDS

tap water <25 mg/L 7.2 5693 s/em 287.4mg/L

surface water 84 mg/L 8.2 676.5 337.1 mg/L
s/cm

alkali-decrement wastewater 37600 mg/L  13.6 90.36 ms/cm 45.0 g/L

(diluted by 1000 times before use)
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Figure S1. (a) UV-vis absorption spectra and (b-d) ESI mass spectra of the as-
synthesized Auxs(MHA)is clusters. M in (b-d) denotes Auxs(MHA)is and the red line in

(d) is the simulated isotope pattern of [Au2s(MHA )15 — SH]®".
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Figure S2. Experimental setup for the continuous flow catalytic reaction.
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Figure S3. FESEM image of cross-sectional analysis of the AuNC/4h-rGO catalytic
membranes at high magnification, indicating the presence of nanochannels that are

permeable to fluid.
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Figure S4. Photograph (a), FESEM image (b) of the AuNC/rGO membrane.
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Figure S5. FESEM images for cross sectional analysis of the as-fabricated AuNC/4h-

...........

rGO hybrid catalytic membrane: 5 mg rGO (left) and 10 mg rGO (right).
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Figure S6. FESEM image of a typical rGO membrane.
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Figure S7 (a) Digital picture of a 10h-rGO in DI-H20 after 2 h continuous
ultrasonication; (b) Digital picture of a 20h-rGO in AuNC solution after 2 h continuous

ultrasonication.
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Figure S8. Digital picture of a 4h-rGO in AuNC solution after 20 min ultrasonication

treatment.
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Figure S9. Measurement of static contact angle of a water drop on rGO membrane
surface with 4 h (a), 10 h (b), and 20 h (c) hydrothermal treatment. (d) The profile of a

water drops on the AuNC/4h-rGO membrane (with 10 mol Au loading).
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Figure S10. Breakthrough curves of rGO membrane and AuNC/4h-rGO membrane of

4-NP only.
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Figure S11. (a) Time-dependent UV-vis adsorption spectra and (b) The reaction

kinetics for the conversion of 4-NP in a batch reactor using AuNC/4h-rGO catalytic

membrane.
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Figure S12. Digital photos of the batch reactor (a, at the beginning; b, after 5 h reaction)

towards the conversion of 4-nitrophenol using the AuNC/4h-rGO hybrid membrane.
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Figure S13. The effect of operation time and 4-NP concentration on the catalytic

performance of an AuNC/4h-rGO membrane.
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Figure S14. FESEM images of the AuNC/4h-rGO catalytic membrane after 12 h

continuous operation (at different magnifications).
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