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1 I RTN ODUCTION 

ynA  oh m go enis ita no  cet nh i euq  a tpmett i gn  ot  rp ed ci t vo e llar  m eta ir al beha ruoiv  m su t c tno ain 
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were used to predict Raman spectra which favorably compare with experimental data as 
shown in Fig. 1, thus indirectly confirming reliability of the elastic constants´ calculation.  

 
Fig. 1. Raman spectrum from DFT calculation and experimentally detected Raman peaks (in boxes). 

A similar strategy has been used to predict interfacial properties in clay/polypropylene 
nanocomposites by using molecular dynamics simulations. The influence of different organo-
modifying species on the interfacial bonding and their impact on the constrained region 
surrounding the clay has been determined running molecular dynamic simulations with 
appropriately selected force field. Verification of the interphace model and force field 
parameters has been made by calculating infrared spectra and clay platelets distances in the 
gallery. Both quantities resemble very closely experimental results from X-ray diffraction and 
spectroscopic measurements. 

 

Fig. 2. The clay platelet and its interphase. 

Figure 2 symbolically illustrates the interphase region and corresponding mechanical 
quantities. The platelet is surrounded by a constrained region with limited chain mobility and 
its averaged stiffness that is significantly larger than the pristine matrix stiffness. The 
constrained region may extend to several tens volume fraction percent depending on the 
loading concentration of clay platelets dispersed in the matrix.  
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