












































23 

Claims 

1. A composite material comprising:

a particulate adsorbing material; and

a crosslinked polymer comprising acidic or basic residues, wherein

the particulate adsorbing material is dispersed throughout a polymer matrix formed by

the crosslinked polymer, and the particulate adsorbing material is selected from the

group consisting of mesoporous silica, mesoporous carbon, mesoporous zinc oxide,

a bentonite clay, and a kaolinite clay.

2. The composite according to claim 1, wherein the weight:weight ratio of the particulate

adsorbing material to crosslinked polymer is from 0.5:1 to 5:1.

3. The composite according to claim 1 or claim 2, wherein the particulate adsorbing

material is selected from one or more of the group consisting of mesoporous silica, a

bentonite clay, and a kaolinite clay.

4. The composite according to claim 3, wherein the particulate adsorbing material is a

mesoporous silica.

5. The composite according to any one of the preceding claims, wherein the particulate

adsorbing material further comprises functional groups selected from a C1-10

alkylamine and a C1-10 alkylcarboxylic acid.
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6. The composite according to claim 5, wherein the C1-10 alkylamine is n-propylamine.

7. The composite according to claim 5 or claim 6, wherein the weight ratio of the

functional groups to the particulate material is from 0.05:1 to 1:1.

8. The composite according to any one of the preceding claims, wherein, when the

crosslinked polymer has basic residues, it is formed from a monomeric material that

has at least one ethylenic bond and an amide functional group.

9. The composite according to any one of claims 1 to 8, wherein, when the crosslinked

polymer has basic residues, the weight:weight ratio of the particulate adsorbing

material to crosslinked polymer is from 0.8:1 to 2:1.

10. The composite according to any one of claims 1 to 7, wherein, when the crosslinked

polymer has acidic residues, it is formed from a monomeric material that has at least

one ethylenic bond and a carboxylic acid functional group.

11. The composite according to any one of claims 1 to 7 and claim 10, wherein when the

crosslinked polymer has acidic residues, the weight:weight ratio of the particulate

adsorbing material to crosslinked polymer is from 2:1 to 4.2:1.

12. The composite according to any one of the preceding claims, wherein the crosslinked

polymer comprises a residue from a crosslinking agent and the crosslinking agent is
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selected from one or more of the group consisting of N,N’-methylenebis(acrylamide) 

and N,N’-diallyl-L-tartardiamide.  

13. The composite according to claim 12, wherein the crosslinking agent is N,N’-

methylenebis(acrylamide).

14. The composite material according to any one of the preceding claims, wherein the

composite material is selected from:

(a) a composite comprising mesoporous silica and crosslinked acrylamide in a

weight:weight ratio of about 1.56:1, where the crosslinking agent is N,N’-

methylenebis(acrylamide), which is present in a weight:weight ratio of 1:15 with 

respect to the acrylamide monomer; and 

(b) a composite comprising a n-propylamine-functionalised mesoporous silica

and crosslinked acrylamide in a weight:weight ratio of about 1.71:1, where the 

crosslinking agent is N,N’-methylenebis(acrylamide), which is present in a 

weight:weight ratio of 1:15 with respect to the acrylamide monomer and the functional 

group is present in about a 0.37:1 weight ratio with respect to the mesoporous silica. 

15. A method of forming a composite material according to claim 1, wherein the process

comprises the steps of:

(i) forming a mixture comprising a particulate adsorbing material, at least one

monomer having an ethylenic bond and a carboxylic acid or basic functional group, a 

crosslinking agent, a polymerisation initiator and a catalyst in a solvent; and 
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(ii) initiating a polymerisation reaction to form the composite material.

16. The method according to claim 15, wherein the mixture in step (i) further comprises a

C1-10 alkylaminetrialkyloxysilane or a C1-10 alkylcarboxylic acid trialkyloxysilane, or

the particulate adsorbing material is provided pre-functionalized by C1-10 alkylamine

or a C1-10 alkylcarboxylic acid groups.

17. A method of purifying a gas, comprising contacting the gas with a composite material

according to claim 1, wherein a composite material comprising acidic residues is used

to remove basic impurities from a gas in need thereof and a composite material

comprising basic residues is used to remove acidic impurities from a gas in need

thereof.

18. The composition according to claim 4, wherein the particulate adsorbing material is

a mesoporous silica selected from one or more of the group consisting of SBA-15,

SBA-16, MCM-41, MCM-48, HMS, MSU-F, MSU-H, and MSU-X.

19. The composition according to claim 8, wherein the monomeric materials are selected

from one or more of the group consisting of acrylamide, methacrylamide, an alkyl-

acrylamide, an alkyl-methacrylamide, dimethyl aminopropyl methacrylamide, a

hydroxy-alkyl acrylamide, and a hydroxy-alkyl methacrylamide.
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20. The composition according to claim 10, wherein the monomeric material is

methacrylic acid and/or acrylic acid.
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