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Many advances were done in polymer-

graphene nanocomposite field [1,2], but 

processes involving large scale are still in 

development. Polymeric extrusion is a well 

know solvent-free continuous processing 

method and it is the main processing 

method for thermoplastic polymers and 

non-crosslinked elastomers. Thermoplastics 

are used in many applications from packs to 

tissue engineering. Graphene oxide (GO) is 

a very interesting graphene-like material to 

be used as filler in polymers as long as the 

exfoliated structure is maintained in the 

polymeric matrix. In order to produce 

polymer/GO nanocomposites in large scale, 

two processing methods were proposed 

using polystyrene as a polymer model: 

1. ROTO: GO from water suspension was 

deposited on PS powder in a rotatory 

evaporator. 

2. PUMP: GO suspension was directly feed in 

the extruder by using a peristaltic pump at 

L/D = 10 position. 

Rheological testing (Figure 1) shows an 

increase in complex viscosity (*) for  PUMP 

method, with increase in * with increment 

in GO load. ROTO method was less efficient 

than PUMP, and present * similar to neat PS 

for 0.5% wt GO load. Computerized micro 

tomography (Figure 2) shows small 

difference in volume of GO aggregates. 

These results combined with mechanical 

properties and solid state NMR (not showed 

here) indicate that PUMP method could be 

used for large scale production of polymer-

GO nanocomposites. 
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Figure 1: Complex viscosity for PS/GO obtained 

by different routes. 
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Figure 2: MicroCT of 0.5% wt GO composite 

(a)Pump method; (b) Roto method.  
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