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Claims 

1. A polymer composite comprising a lattice of polycyclic aromatic hydrocarbons 

modified with at least one siloxane polymer; 

wherein the lattice of polycyclic aromatic hydrocarbons comprises   

reduced graphene oxide (“RGO”) which is covalently coupled to said at least one 

siloxane polymer by a linker group.  

 
 

2. The composite of claim 1, wherein the lattice of polycyclic aromatic hydrocarbons is 

functionalized with at least one functional group reactive with a silicon hydride group. 

 
3. The composite of claim 2, wherein said functional group is alkenyloxy alkyl or an aryl 

substituted with an alkenyloxy or an alkenyl prior to modification with said siloxane 

polymer.  

 
4. The composite of claim 3, wherein the alkenyloxy alkyl is vinyloxy alkyl or wherein the 

alkenyloxy aryl is vinyloxy benzyl.  

 
5. The composite of claim 1, wherein the reduced graphene oxide is thermally reduced 

graphene oxide or chemically reduced graphene oxide.  

 
6. The composite of any one of the preceding claims, wherein the siloxane polymer is an 

organopolysiloxane polymer.  

 
7. The composite of claim 6, wherein the organopolysiloxane polymer comprises 

hydrophobic groups selected from alkyl or aryl.  

 
8. The composite of claim 7, wherein the hydrophobic alkyl group is a C1-10-alkyl. 
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9. The composite of claim 6, wherein said organopolysiloxane polymer comprises the 

following formula (I): 

 

 

 

(I) 

wherein  

R1, at each occurrence, is independently selected from hydrogen, an alkyl, an 

aryl or an alkylaryl; 

R2 is an alkyl; 

m is 0 or an integer from 5 to 100; and 

n is 0 or an integer from 9 to 500.  

 

10. The composite of claim 9, wherein R1 and R2 are independently C1-10-alkyl.  

 

11. The composite of claim 9, wherein R1 is an alkyl group. 

 
12. The composite of claim 9, where n is 0 or an integer from 9 to 500.  

 
13. The composite of claim 12, wherein said organopolysiloxane polymer has an 

average Mn of about 390 or having a range of about 1,700 to about 3,200.  

 
14. The composite of claim 9, wherein m is 0 or an integer from 5 to 100. 

 
15. The composite of any one of the preceding claims, wherein the weight ratio of the 

siloxane polymer to the polycyclic aromatic hydrocarbon is in a range of about 20:1 to 

about 4000:1.  

 
16. The composite of claim 15, wherein the weight ratio of the siloxane polymer to the 

polycyclic aromatic hydrocarbon is from about 200:1 to about 3800:1.  
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17. A method for forming a polymer composite, comprising a step of reacting a lattice of 

polycyclic aromatic hydrocarbons with at least one siloxane polymer; 

wherein the lattice of polycyclic aromatic hydrocarbons comprises  

reduced graphene oxide (“RGO”), to thereby covalently bond the lattic of polycyclic 

aromatic hydrocarbons with said siloxane polymer.  

 
18. The method of claim 17, further comprising a step of functionalizing the lattice of 

polycyclic aromatic hydrocarbons with an unsaturated functional group capable of 

reacting with a silicon hydride group prior to said reaction with the siloxane polymer.  

 
19. The method of claim 17, wherein the reaction step is undertaken in the presence of a 

metal-containing catalyst, wherein the metal is selected from Groups 8, 9 or 10 of the 

Periodic Table of Elements.  

 
20. The method of claim 19, wherein said metal-containing catalyst comprises a metal 

selected from the group consisting of platinum, rhodium, ruthenium and alloys or 

mixtures thereof.  

 
21. The method of claim 17, wherein the reacting step comprises the addition of 

functionalized reduced graphene oxide to the siloxane polymer in a weight % of about 

0.02 % to 0.5 % based on the weight of the siloxane polymer.  

 
22. The method of 17, wherein the reacting step is undertaken in an inert atmosphere 

and in the presence of a solvent. 

 
23. A coating composition comprising the polymer composite as defined in claims 1 to 

16, wherein the polymer composite is dispersed in at least one organic solvent.  

 
24. A method of coating a material, comprising the steps of:  

a) dissolving a polymer composite comprising a lattice of polycyclic aromatic 
hydrocarbons modified with at least one siloxane polymer in a solvent to form a coating 
solution wherein the lattice of polycyclic aromatic hydrocarbons comprise reduced 
graphene oxide (“RGO”) which is covalently coupled to said at least one siloxane 
polymer by a linker group; 
b) immersing said material in the coating solution; and  
c) removing said material from the coating solution.  
 

25. The method of 24, further comprising a step of (d) drying the material from step (c) to 

remove the solvent.  
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