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POLYURETHANE FOAM/GRAPHENE NANOCOMPOSITES 

Graphene Flexible polyurethane foams 

CHARACTERISTICS 
 
- Lightweight  
- Flexibility, compressibility and stretchability 
- Simplicity of preparation process 
- Elastic conductor, flexible electrode and pressure sensor 

INTRODUCTION 



LIQUID EXFOLIATION AND SIZE SELECTION OF GRAPHENE 

Exfoliation of 
graphite 

Centrifugation 
(4000-500 rpm) 

Supernatant 

Redispersion + 
50 mL NMP 

Sediment 

20 g graphite 
1.5 L NMP 

100 h 

Centrifugation rate 
(rpm) 

Designation 

4000 S1 

3000 S2 

2000 S3 

1000 S4 

500 S5 

Filtration + 
washing 



CHARACTERIZATION OF GRAPHENE 
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l  4-5 µm 
t  8 nm 

l  4-5 µm 
t   6 nm 
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t  1.5 nm 
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CHARACTERIZATION OF GRAPHENE 
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CHARACTERIZATION OF GRAPHENE 
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PREPARATION OF POLYURETHANE FOAM/GRAPHENE NANOCOMPOSITES 

Sample 
Sonication 
time (min) 

Graphene                 
(wt%) 

FG1 15 3.3 

FG2 10 2.8 

FG3 5 2.5 

Polyurethane foam 

S1 (1mg/mL in cyclohexane) 
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CHARACTERIZATION OF NANOCOMPOSITES 
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CONCLUSIONS 

• Graphene was obtained by liquid exfoliation of graphite. By centrifugation, graphene 
fractions were separated according to flake size 
 

• Small flakes with low number of layers were obtained in the fraction separated at the 
highest centrifugation rate 
 

• Ultasound assisted impregnation method was suitable for the preparation of 
polyurethane foam/graphene nanocomposites 
 

• Graphene confered electrical conductivity to the nanocomposites 
 

• The electrical resistance of the nanocomposites was sensitive to mechanical deformation 
 

• The elastic bending of cells and the structure created after cell collpase favored the 
contact between graphene flakes 
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