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Claims 

1. A composite material comprising a core comprising oxygen and a functionalized 

elastomeric polymer bonded onto the core comprising oxygen, wherein the core comprising 

oxygen comprises a composition selected from the group consisting of organosilica, silica, 

clay, graphene oxide, oxygen-functionalised carbon nanotubes, oxygen-functionalised 

carbon black, glass fibres and any mixture thereof, and wherein the elastomeric polymer is a 

thermoset elastomer. 

2. The composite material according to claim 1, wherein the core comprising oxygen 

comprises organosilica. 

3. The composite material according to claim 2, wherein the organosilica is polyhedral 

oligomeric silsesquioxane (POSS). 

4. The composite material according to claim 3, wherein the polyhedral oligomeric 

silsesquioxane (POSS) is an octahedral oligomeric silsesquioxane.  

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

functionalized elastomeric polymer is covalently bonded onto the core comprising oxygen. 

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

elastomeric polymer is selected from the group consisting of poly(n-butylacrylate), 

polysiloxane, polyisoprene, polychloroprene, polyisobutylene, polyacrylate, and any 

mixture thereof.  

7. The composite material according to claim 6, wherein the elastomeric polymer is poly(n-

butylacrylate). 

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

elastomeric polymer is a polymer that has a glass transition temperature below -30 °C.  

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

elastomeric polymer is functionalized with a functional group selected from the group 

consisting of amine, epoxy, ester, hydroxyl, vinyl, urethane, isocyanate and any mixture 

thereof.  

10. The composite material according to claim 9, wherein the elastomeric polymer is 

functionalized with amine. 

11. A polymer comprising a resin and the composite material according to claim 1. 
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12. The polymer according to claim 11, wherein the composite material is present in the 

polymer  in an amount of up to 40 wt%.  

13. The polymer according to claim 12, wherein the composite material is present in the 

polymer in an amount in the range of 0.1 wt% to 15 wt%.  
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14. The polymer according to any one of claims 11 to 13, wherein the resin comprises 

polymerizable groups selected from the group consisting of amine, epoxy, ester, hydroxyl, 

vinyl, urethane, isocyanate and any mixture thereof.  

15. The polymer according to claim 14, wherein the resin comprises epoxy groups. 

16. The polymer according to any one of claims 11 to 15, wherein the resin is bisphenol A 

diglycidylether.  

17. A method of synthesizing the composite material according to claim 1, comprising the steps 

of: 

providing a core comprising oxgen, wherein the core comprising oxygen comprises a 

composition selected from the group consisting of organosilica, silica, clay, graphene 

oxide, oxygen-functionalised carbon nanotubes, oxygen-functionalised carbon black, 

glass fibres and any mixture thereof; 

activating the core comprising oxygen; 

contacting the activated core comprising oxygen with an elastomeric polymer, wherein 

the elastomeric polymer is a thermoset elastomer; and 

functionalizing the elastomeric polymer with a reactive functional group. 

18. The method according to claim 17, wherein the core comprising oxygen comprises 

octahedral oligomeric silsesquioxane. 

19. The method according to claim 18, wherein the octahedral silsesquioxane is octa(3-

hydroxy-3-methylbutyldimethylsiloxy)-POSS. 

20. The method according to any one of claims 17 to 19, wherein the activating step is 

performed by converting the hydroxyl group of octahydroxy polyoctahedral silsesquioxane 

to a bromo group. 

21. The method according to any one of claims 17 to 20, wherein the activated core is 

octabromopropionyl polyoctahedral silsesquioxane. 

22. The method according to any one of claims 17 to 21, wherein the elastomeric polymer is 

poly(n-butyl acrylate). 

23. The method according to any one of claims 17 to 22, wherein the contacting step is 

performed in the presence of a base. 

24. The method according to any one of claims 17 to 23, wherein the contacting step forms a 

covalent bond between the activated core and the elastomeric polymer. 

25. The method according to any one of claims 17 to 24, wherein the functional group is amine. 

26. The method according to any one of claims 17 to 25, wherein the functionalizing step is 

performed by contacting the elastomeric polymer with an amino-containing compound. 
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