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Depelopment of microporous Ti02-Zr02-organic composite membranes with ultra-high
permeability for organic solvent liquid phase separation
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Ti02-Zr02 composite membranes with organic solvent reverse osmosis
performance were successfully prepared by using organic chelating ligands (OCLs), and the pore size
and interaction with solvent molecules were controlled by using OCLs with different molecular sizes
and structures. The Ti02-Zr02-0CL membrane showed excellent methanol permeation selectivity in the
separation of methanol/toluene mixtures. The permeation mechanism was investigated by permeation
tests of several organic solvents, and it was suggested that the interaction between the membrane
and solvent molecules as well as the solvent viscosity and the area occupied by solvent molecules
had an influence on the permeation mechanism. A new permeation model was proposed in which the
difference in surface free energy between the membrane and solvent molecules was considered as the
activation energy required for permeation, and the model showed good agreement with experimental
results.
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(3)TiO2-ZrO,-DTBC
1 TiO»ZrO;DTBC
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Solvent Permeance (L/(m? h bar))
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