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Abstract: To enhance the purity of low-concentration precious metals recovered from industrial
wastewaler through electrodeposition, a polymer inclusion membrane (PIM) composed of polyvinyl
chloride (PVC) as the base polymer and di(2-ethylhexyl) phosphate (D2EHPA) as the carrier was
developed by incorporating positively charged metal-organic frameworks (MOFs) ZIF-8, and its
separation and extraction behavior of Ag( I )ions were investigated through the coupling of electrodeposition.

The microscopic morphology, structure, and interfacial properties of ZIF-8 and ZIF-PD-PIM were
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characterized using ATR-FTIR, XRD, BET, SEM, and Zeta potential analysis techniques. Using the
permeability coefficient of Ag( I ) as a benchmark, the addition amount of ZIF-8, voltage, and electrode

area in the ZIF-PD-PIM system were optimized, and the separation selectivity of Ag( I ) through ZIF-

PD-PIM coupled electrodeposition was subsequently assessed. The distribution of ZIF-8 both on the

surface and within PIM was relatively uniform, which significantly enhanced the surface charge of ZIF-

PD-PIM and improved the separation selectivity for Ag( I ). Electrodeposition coupling enhanced the

mass transfer rate of PIM. At the optimized voltage of 1.5 V, the separation factor for Ag( I ) by PD-PIM

decreased. However, the permeability coefficient of ZIF-PD-PIM—-2Z increased from 6.93 pm/s (without
voltage) to 13.67 pm/s (with voltage). The separation factors for Ag( I ) in relation to Fe(Ill), Zn( 1), Cu( Il ),
and Cd(II) rose from 18.09, 3.42, 5.43, and 14.11 (without voltage) to 20.12, 9.82, 11.15, and 15.97 (with

voltage) respectively.
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PD-PIM
i R= S — 1162|194 |3.02|472
OV |71F—PD-|PA(um-s™) 4.22 | 2.22 | 1.23 | 0.78 | 0.30
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