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Fig. 8 Gas separation performance of membrane at different pressure
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Preparation of PEG-modified vermiculite membrane for CO, separation

ZHOU Hui, L1 Hongying ., LI Yifan
(School of Chemical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Lamellar membranes have attracted much attention due to their unique interlaminar channels and
mass transfer properties. In this study, vermiculite (Vr) was used as the main material, and its
interlaminar channels and CO, separation performance were controlled by intercalation or grafting
polyethylene glycol (PEG). The vermiculite membranes with covalently grafted PEG were found to show
better permeability and mechanical stability than those with physcially intercalated PEG. The optimal
membrane exhibited a CO, permeation flux of 1 489 GPU and a CO, /N, selectivity of 23. 6 at 25 °C,0. 2
MPa under dry conditions.

Key words: CO, capture; vermiculite; lamellar membrane; transport channel; polyethylene glycol
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membranes, leveraging size exclusion and Donnan exclusion effects, have emerged as a promising approach
for Li' /Mg*" separation. However, conventional single-charged nanofiltration membranes generally
exhibit low selectivity for Li" /Mg®" separation. In this study, mix-charged nanofiltration membranes with
asymmetric charge distribution (PEI/PIP-PA and PIP/PEI-PA) were successfully constructed via
sequential interfacial polymerization. The results demonstrated that the mix-charged structure
synergistically enhanced Li" /Mg®" separation performance. Both mix-charged membranes achieved MgCl,
rejection exceeding 96. 0%, with Li" /Mg®" selectivity values of 59. 7 for PEI/PIP-PA and 41. 1 for PIP/
PEI-PA, significantly superior to that of the single-charged PIP-PA membrane (9. 2). Notably, the PIP/
PEI-PA membrane exhibited excellent Li" permeability and maintained stable performance during long-
term operation. Through a two-stage nanofiltration process, the Mg®" /Li" mass ratio in the simulated
high Mg”" /Li" ratio brine (Mg?" /LLi" mass ratio 63) was significantly reduced to 0. 28, demonstrating
strong application potential. This study provides a new strategy for developing high-performance
nanofiltration membranes for Li™/Mg®*" separation.

Key words: mix-charged membrane; Li~/Mg”*" separation; nanofiltration membrane; polyamide; interfa-

cial polymerization



