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Figure S1. The linear correlation of 4-NP concentration with UV-vis absorbance. 

 
 
 
 
 

 
Figure S2. Effects of pH on the Au(III) adsorption by PmPD particles, with initial Au(III) 

concentration of 160 mg/L. (a) adsorption isotherms; and (b) linear fitting by Second-order kinetics 
model at pH 2. 
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Figure S3. Langmuir model fitting for the Au (III) adsorption isotherm. 

 
 
 
 
 
 
 

Table S1. Au(III) recovery performance of PmPD as compared to other absorbants, with regarding 
to the adsorption capacity (Qmax) and distribution coefficient (Kd). 
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Figure S4. Recovery of Au(III) at different mass ratios of Cu and Au. 

 

 

 
Figure S5. Recovery of Au(III) and coexisting anions by PmPD particles from water containing all 

ions in different concentrations: removal capacity of Au(III) as compared to Cl- (a), H2PO4- (b), 
NO3- (c), SO42- (d). The concentration of Au(III) was added in 50 mg/L. 
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Figure S6. SEM and EDS images of PmPD before and after Au(III) adsorption; (a) SEM general 
images of PmPD before adsorption Au(III) ; (b-c) SEM images of PmPD after adsorption Au(III) ; 

(d-g) EDS elements distribution of Au, C, N after Au(III) adsorption. 
 
 
 
 
 

 
Figure S7. The SEM image of the PmPD membrane surface. 
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Text S1 In this study, for the measurement of pore volume of materials on the catalytic film, a 
commonlyused method of "water-filling"1 is adopted to take an average value after three 
measurements. The specific operation method is as follows: the mass of nylon blank base film is 
measured as m0, and the mass after wetting it completely with water is m1. Then, the dispersion of 
nanomaterials containing 15 mg PmPD was pumped on the nylon membrane and the Au@PmPD 
membrane was obtained by 100 mL HAuCl4 solution, and the mass m2 and m3 of the dry and wet 
states were weighed respectively. The effective pore volume (Ve) of the material in Au@PmPD film 
can then be obtained: 

𝑉𝑉𝑒𝑒 =  (𝑚𝑚3 −𝑚𝑚2) − (𝑚𝑚1 −𝑚𝑚0)
𝜌𝜌𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤

                        (5) 

In a membrane catalytic reaction, the catalytic reaction time (Rt, s) of pollutants in the membrane is 
calculated as: 

𝑅𝑅𝑡𝑡 =  𝑉𝑉𝑒𝑒 ×60
𝑣𝑣

                             (6)  

where v is the flow rate of the transmembrane solution, mL/min. 
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Equation y = a + b*x
Plot B
Weight No Weighting
Intercept -0.47889 ± 0.29
Slope -0.24028 ± 0.03
Residual Sum of Squ 0.58142
Pearson's r -0.96972
R-Square (COD) 0.94037
Adj. R-Square 0.92049

 
Figure S8. Plot of 4-NP concentration evolution ln (Ct/C0) versus reaction time as obtained from 

the dispersion of Au@PmPD. 
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