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         Poly(lactic acid) (PLA) is one of the most promising 

renewable polymers to be employed in the automotive 

sector. The reactive blending with polycarbonate (PC) in 

the presence of a catalyst was demonstrated to be a 

successful strategy. The addition of cellulosic fibers having 

different aspect ratio to these blends allowed the 

improvement of the elastic modulus.  

     The objective of this work was 

modulating the Elastic Modulus of 

composites as a function of the 

geometric characteristics of the 
employed fibers 

      The composites were prepared by laboratory extrusion and 

characterized in terms of chemical, morphological ad thermo-

mechanical properties.  

Blends are processed on a MiniLab Haake twin-screw extruder 

and, after extrusion, transferred through a preheated cylinder to 

a Haake MiniJet II mini injection moulder for preparation of 

specimens for tensile tests. 

Fig.4: MiniLab Haake  

twin-screw extruder  
Fig.5: Haake MiniJet II  
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     These cellulosic fibers were added to a matrix blend consisting of 

60% of PLA and 40% of PC. This formulation was selected after 

several experiments  on both virgin and recycled materials (PLA and 

PC)  

       The R-PLA60-R-PC40 blend was selected as matrix because it showed a 

good balance of tensile and impact (not shown) properties. 10% of fibers 

were thus added by mini-extrusion. 

The composites mechanical properties and morphology were investigated 

by tensile test and Scannin Electron Microscopy (SEM) respectively.   

Table 1: selection of the matrix for composites 

Table 2: tensile properties of composites  

YOUNG’S MODULUS 
Arbocel I >> Lyocell >> Arbocel II 

(4.3 GPa)     (4.0 GPa)   (2.9 GPa) 

      In Figure the Elastic Modulus of the matrix blend, consisting in 

recycled PLA and Recycled PC, and of the composites, obtained 

by using 10% by weight of fibers, is reported. As the aspect ratio 

increases from ArbI, to ArbII, to Lyo cellulosic fibers, it is evident that 

there is not a correlation between the value of the elastic Modulus 

and the aspect ratio.  

      Different cellulose fibers 

(Arbocel I, Arbocel II and Lyocell) 

were compared in terms of their 

capacity  of increasing the elastic 

modulus of  blends.  

SEM micrographs obtained for composites containing (a) Arbocel I, (b) Arbocel II and (c) Lyocell fibers: 

(a) (b) (c) 

Fig.3: (R-PLA) 

Fig.2: (R-PC) 

Fig.1: Mercedes E 

MINILAB MINIJET 
 

T N° cycles t cycles T P T mould Time 

230°C 100 60 s 234°C 840 atm 60°C 15 s 
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