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Abstract: A novel matrix reinforced polymer inclusion membrane (PIM) was prepared using polyvinyl
chloride(PVC) as polymer matrix, N-hydroxy n-octanamide (OHA) and bis(2-ethylhexyl) phosphate
(D2EHPA) as solid and liquid carriers for more efficient mass transfer. As a solid carrier immobilized in the
pores of PVC matrix, OHA synergizing with D2EHPA were major contributors for improved mass transfer
efficiency. The mass transfer performance of matrix enhanced PIM was evaluated following its
characterization by SEM, EDS, FTIR, XPS. The results showed that the matrix enhanced PIM (M-3
membrane), prepared by casting solution of 22% OHA+17% D2EHPA+61% PVC (mass fraction,the same
below), exhibited most effective Zn** recovery from ZnSO, with initial mass concentration of 50 mg/L by
a 59.86% extraction rate and 51.10% stripping rate in a 10-hour operation span. The initial mass transfer
flux of M-3 membrane was 587.36 mg/(m*-h), approximately twice that [312.64 mg/(m*-h)] of PIM with
only liquid carrier. Moreover, the mass transfer flux of M-3 membrane was higher than the initial mass
transfer flux of PIM with only liquid extraction agent even after being recycled 5 times.
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Fig. 1 Mechanism of OHA extraction of metal ions
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Fig. 2 Schematic diagram of mass transfer performance test apparatus
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Fig. 3 Surface (left) and cross-section (right) SEM images
of matrix enhanced PIM with different carrier ratios
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Fig. 5 FTIR spectra of matrix enhanced PIM with different
carrier ratios (a) and partial enlarged detail (b)
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Table 2 Comparison of maximum mass transfer fluxes in
similar studies
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