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Introduction

Polymeric membranes have found wide application in separation technology. However,
because some of the most used polymers, such as polyimides and polyaryl sulfones are not
sufficiently resistant to heat and harsh solvents, such as aprotic solvents, cross-linking
procedures are required to enhance their stability.

Cross-linking membranes to apply them in SRNF has so far mainly been performed via wet
chemistry [1, 2]. In this work however, the chemical cross-linking reaction will be initiated by UV-
light. Polysulfon (PSf) was selected as base material.

Objectives

The aim of this research is to synthesise cross-linked PSf membranes resistant against polar
aprotic solvents and with performance in the SRNF range.

Materials and Methods

The PSf membrane was synthesized by means of LIPS from a solution containing photo-
crosslinkers. After solidification, the membrane was treated with UV-light in order to perform the
cross-linking of PSf.

The cross-linked PSf membrane was examined by means of SEM (morphology), filtration
experiment (permeability, retention) and immersion in various polar and non-polar solvents
(stability).

Before filtration, all membranes were impregnated for 48h in a bath containing 40 % (v/v) of
glycerol and 60 % (v/v) of IPA. Afterwards, the membranes were rinsed in distilled water for 48
h.

Filtration was performed using a HT device (HTML, Belgium). A solution of 17,5 uM of Bengal
Rose (My, = 1017 Da) in IPA was used as feed. Separation was carried out under various
pressures. The concentration of the Bengal Rose in IPA was determined by means of UV-Vis
spectroscopy at A=555 nm.

Results
The cross-linked PSf membrane had a sponge structure with thin selective skin layer (Figure 1).

By increasing the solvent/co-solvent (DMF/THF) ratio, an increased permeability was observed,
while the retention remained almost constant (Figure 2).

Prepared cross-linked PSf membrane showed quite good resistance in a wide range of polar
and non-polar solvents. Only strong aprotic polar solvents (NMP, THF) and some solvents such
as cyclohexanone, chlorobenzeneand triethylphosphate caused some limited swelling of the
membrane (Table 1).
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Figure 1. Cross-linked PSf membrane: a) cross-section, b) close-up

of skin layer.
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Figure 2. Effect of solvent/co-solvent ratio on membrane performance: a)
permeability and b) retention.

Table 1. Solvent resistance of the cross-linked PSf membrane.

Solvent Nascent PSf | Cross-linked PSf
membrane membrane

Acetone, Swelling Stable

ethylacetate

THF, NMP Dissolving Some swelling

Toluene, Dissolving Stable

xylenes

Chlorobenzene, | Dissolving Some swelling

cyclohexanone,

triethylphosphat
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Conclusions

Solvent stable PSf membrane with retentions in the SRNF-range were
successfully prepared, characterised and tested.
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