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Fig. 3 Structural characterization of PDMS/PSf composite membranes: FTIR spectra (a), LF-NMR spectra (b),

and crosslinking-degree (¢) of composite membrane with varying PMHS concentration
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Fig. 5 Surface [ (a)~(c)] and cross section [ (d)~ () ] morphology of ZIF-8/PDMS membrane with

varying particle size (loading 5%)
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Fig. 6 Structural characterization of ZIF-8/PDMS: crosslinking-degree of ZIF-8/PDMS with varying particle size (a);
contact angle of ZIF-8/PDMS with varying particle size (b); roughness of ZIF-8/PDMS with

varying particle size (¢)
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Fig. 7 surface [ (a) ~(c)] and cross section [ (d) ~ () | morphology of ZIF-8/PDMS membrane with

varying particle loadings
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Fig. 8 Crosslinking-degree (a), contact angle (b) and roughness (¢) of ZIF-8/PDMS
with varying particle loadings
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Fig. 9 Pervaporation performance of PDMS/PSf with varying spin-coating speed (PMHS mass fraction 30%) (a) and

cross-linking agent concentration (rotational speed 3 000 r/min) (b)
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Green solvent preparation of ZIF-8/PDMS mixed matrix membrane and
its preferential alcohol permeation performance

LI Zhang’an'*, WANG Fengkai'*, SHEN Mengxin'*,
LI Jie"*, WANG Naixin"?, AN Quan fu'*

(1. State Key Laboratory of Materials LLow-Carbon Recycling, Beijing University of Technology,
Beijing 100124, China; 2. Beijing Key Laboratory for Green Catalysis and Separation,
College of Materials Science and Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: Polydimethylsiloxane (PDMS) exhibits excellent membrane-forming properties and hydrophobic
characteristics, making it an ideal material for the separation layer in alcohol-preferential pervaporation
membranes. However, traditional PDMS membrane preparation processes often rely on organic solvents
such as n-heptane for dissolution, which contradicts the principles of green chemistry. This study aims to
develop a facile and green solvent approach for the preparation of PDMS composite membranes. The
preparation process achieves a green and environmentally friendly membrane-forming process through a
stepwise spin-coating technique using PDMS-crosslinking agent. To further enhance the separation
performance of the membrane, porous metal-organic framework particles (ZIF-8) were introduced into the
crosslinking agent to prepare a ZIF-8/PDMS mixed matrix membrane, which was then applied to the
alcohol-preferential pervaporation separation process. Experimental results showed that at 60 °C, the
mixed matrix membrane exhibited excellent separation performance for a 5% ethanol/water mixture, with
a permeation flux of 3. 3 kg/(m’ * h) and a separation factor of 9. 5. Furthermore, the membrane
demonstrated excellent stability during continuous testing for 96 hours. This study provides a new path for
the green preparation of PDMS mixed matrix membranes and strong support for the sustainable
development of pervaporation membrane separation technology.

Key words: preferential alcohol-permeable membrane; PDMS; green solvent; ZIF-8; pervaporation mem-

brane
100> OL> 0L 0L OO 0L 0L 0L 0L 0L 0L OLH 0L 0L 0L 0L 0L 0L OO 0L 0L 0L 0L 0L LSO 0L 0L 0L 0L 0L 0L O OO 0L 0L 0L 0L 0L OO

(L5 52 W)

mechanism of fabrication parameters on pore structure remains unclear. In this study, polysulfone support
membranes were prepared via the non solvent induced phase separation method. The effects of ambient
humidity, coagulation bath composition and temperature, and non solvent additive in the casting solution
on the pore structure were systematically investigated, followed by the preparation of polyamide composite
membranes via interfacial polymerization. The results showed that when the water content in the casting
solution was 1. 0%, the composite membrane achieved a flux of 60. 16 L/(m? « h) and a salt rejection of
99. 7% when tested with 2 000 mg/L NaCl solution under 1. 55 MPa. After 20 h of continuous operation at
5.86 MPa, the flux decline was only 16. 9%, while the salt rejection remained stable. This study
demonstrates that precise regulation of support membrane formation conditions can balance permeability
and pressure resistance, providing a new route for designing high flux and high stability reverse osmosis
membranes.

Key words: support layer; pore structure; porosity; polyamide; composite membrane



