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FIGURE S1 Concentration-absorbance standard curve of 4-NP.
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FIGURE S2 XRD pattern of PmPD nanoparticles.
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FIGURE S4 (a, b) SEM images, (c) C, (d) N elemental mapping of Au@PmPD membrane.
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FIGURE S5 The (a) survey and (b) high-resolution N 1s XPS spectra of PmPD membrane before
and after Au(IIl) recovery.
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FIGURE S6 N, adsorption-desorption isotherm of Au@PmPD.
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FIGURE S7 UV-vis absorbance changes of 4-NP before and after passing through Au@PmPD

membrane.

FIGURE S8 Color change of 4-NP solution before and after catalytic reduction reaction through
the Au@PmPD membrane.
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FIGURE S9 The effect of PmPD loading on the catalytic performance of Au@PmPD membrane.
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FIGURE S10 (a) SEM image, (b) Au, (c) N, (d) C elemental mapping spectra of the Au@PmPD

membrane after 136-min reaction.
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FIGURE S11 Plot of flux and residence time versus pressure for the Au@PmPD membrane.
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FIGURE S12 Size distribution of Au NPs dispersion.
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FIGURE S13 XRD patterns of the PmPD membranes after electronic wastewater recovery and the
following catalytic reaction.
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Text S1 The measurement of effective pore volume (V).

To determine the effective pore volume of the Au@PmPD membrane, a “water-
filling” method was employed.!-? The experimental procedure involved the following
specific steps: Firstly, the mass of the dry nylon membrane substrate was denoted as
m,. Subsequently, the membrane was immersed in water and weighed as m;. Then the
masses of Au@PmPD membrane containing 15 mg PmPD and 4.0 mg Au NPs in dry
(my) and wet states (m3) were measured. Finally, the amount of water present in the
membrane pores was utilized to calculate the effective pore volume (V.g, cm?) of the
Au@PmPD membrane, employing Equation S1:

(mz —my) - (my - my)

Vers = S1

pHZO
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Table S1 Comparison of catalytic reduction of 4-NP by Au@PmPD membrane
with the membranes reported in published literature.

4-NP NaBH,4 K value

Membrane Catalyst conversion References

(mM) (mM) (s
Nanoporous Cu/Cu,O 0.067 34 0.024 >95% 3
PET-DOPA-PEI-GNP 0.2 20 0.0041  >99% 4
C“'Agfggps@ﬁ' 0.29 300 0.038 ~89% 5
Pd0 NPs@SPES-C 0.5 50 0.0132  ~90% 6
AgNPs/ESM 0.29 300 0.0042  >95% 7
AuNCs/CNTs 0.15 2813  0.033 >99% 8
HCNM-AuNPs 0.2 50 0.0133  >99% 9
Ag/TiO/PVDF@TiO, 0.1 10 1.47 >96% 10

Au@PmPD 0.14 25 2.206 >99% This work
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Table S2 Characteristics of simulated electronic wastewater.

pH 0.92
Cu?* 15700
Fe3* 4440.5
Zn** 2010
¢/(mg-L1) AP 1985
Niz* 675.5
Pb?* 19.54
Aut 5.55
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Table S3 Quality characteristics of simulated dyeing wastewater.

methylene blue (MB) 100

¢/(mg-L1) 4-nitrophenol (4-NP) 20
NaCl 1000
pH 10.2
Conductivity/(uS-cm") 2074
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