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Claims 

1. A method of forming a cross-linked polymeric membrane comprising:

- providing a polymeric membrane formed from at least one polymer

comprising at least one pyrrolic nitrogen group; and

- contacting the polymeric membrane with a cross-linking solution5 

comprising at least one cross-linker to form the cross-linked polymeric

membrane, wherein the at least one cross-linker comprises at least three

acyl halide groups.

2. The method according to claim 1, wherein the at least one polymer is: 10 

polybenzimidazole (PBI). 

3. The method according to claim 1 or 2, wherein the at least one cross-linker is:

trimesoyl chloride (TMC).

15 

4. The method according to any preceding claim, wherein the cross-linking solution

comprises the at least one cross-linker dissolved in a solvent.

5. The method according to claim 4, wherein the solvent is: 2-methyl tetrahydrofuran

(2-MeTHF), tetrahydrofuran (THF), cyclopentyl methyl ether (CPME), or mixtures 20 

thereof. 

6. The method according to any preceding claim, wherein the contacting is for a

pre-determined period of time and at a pre-determined temperature.

25 

7. The method according to claim 6, wherein the pre-determined temperature is 10-

40°C.

8. The method according to claim 6 or 7, wherein the pre-determined period of time

is 0.5-120 hours. 30 

9. The method according to any preceding claim, wherein the polymeric membrane

is a flat-sheet membrane, a hollow fibre membrane, tubular membrane, or a dense

membrane.
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10. The method according to any preceding claim, wherein the method further

comprises forming the polymeric membrane from a polymeric solution comprising at

least one polymer prior to the providing.

11. The method according to claim 10, wherein the polymeric solution comprises 2-5 

40 % (weight/weight) of the at least one polymer. 

12. The method according to any preceding claim, wherein the cross-linking solution

comprises 0.05-20 % (weight/weight) of the at least one cross-linker.

10 

13. The method according to any preceding claim, wherein the cross-linked

polymeric membrane has a thickness of 1-1000 m.

14. The method according to any preceding claim, wherein the cross-linked

polymeric membrane is hydrophilic. 15 

15. A cross-linked polymeric membrane prepared from a method as claimed in any

preceding claim.

16. A cross-linked polymeric membrane comprising a polymeric membrane cross-20 

linked by a cross-linker comprising at least three acyl halide groups, wherein the 

polymeric membrane is formed from a polymer comprising at least one pyrrolic nitrogen 

group. 

17. The cross-linked polymeric membrane according to claim 16, wherein the at least 25 

one cross-linker is: trimesoyl chloride (TMC). 

18. The cross-linked polymeric membrane according to claim 16 or 17, wherein the

polymer is: polybenzimidazole (PBI).

30 

19. The cross-linked polymeric membrane according to any of claims 16 to 18,

wherein the polymeric membrane is a flat-sheet membrane, a hollow fibre membrane,

tubular membrane, or a dense membrane.
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20. The cross-linked polymeric membrane according to any of claims 16 to 19,

wherein the cross-linked polymeric membrane preferentially rejects solutes with

molecular weights in the range of 150-2000 g/mole in a feed stream solution containing

at least one organic solvent and one dissolved solute.

5 

21. The cross-linked polymeric membrane according to any of claims 16 to 20,

wherein the cross-linked polymeric membrane is stable in an organic solvent.

22. The cross-linked polymeric membrane according to any of claims 16 to 21,

wherein the cross-linked polymeric membrane has a thickness of 1-1000 m. 10 

23. The cross-linked polymeric membrane according to any of claims 16 to 22,

wherein the cross-linked polymeric membrane is hydrophilic.

24. The cross-linked polymeric membrane according to any of claims 16 to 23, 15 

wherein the membrane is for use in organic solvent nanofiltration (OSN), gas separation, 

aqueous solution separation, pervaporation, and fuel cells. 
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