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Introduction 
 
Small and wide angle X-ray diffraction  (SAXS/WAXS) were performed at HASYLAB 

DESY, beamline A2 where the wavelength of the X-rays was 0.15 nm and sample to 

detector distance in case of WAXS analysis was adjusted at 1 meter. Pure multiwalled 

carbon nanotubes (MWCNTs), poly(vinylene fluoride) (PVDF) and composite of PVDF 

with MWCNTs (0.1 wt %) were examined. PVDF and its composite with MWCNTs 

were in the form of films cast using dimethyl acetamide (DMAc) as solvent at 60°C. The 

conversion of pixel size to 2θ was calculated using polyethyleneterephthalate (PET) 

calibration curve and hence d (nm) values were calculated. 
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Fig. 1: WAXS analysis of pure MWCNTs, PVDF and PVDF nanocomposite. 



 
 
Results 

 

For pure MWCNTs, a peak at 28° value of 2-theta was observed and value of d is 0.30 

nm, which is the spacing between the walls of MWCNTs. The diffraction pattern of pure 

PVDF samples show the spacing between the crystallite layers is 0.40 nm. The value of 

2-theta decreases to 20.7° in case of PVDF-MWCNTs, i.e., the value of d was calculated 

as 0.41 nm. From literature the values of 2-theta obtained for PVDF were 18.6°, 20.3° 

and 27°.1 The peak in the region of 18.6° was observed but the peak in the area of 27° 

was absent. The reported literature tells about the PVDF films which were prepared via 

phase inversion method but in this report the solution casting method was followed. The 

peak observed in case of MWCNTs at 28° is absent in composite film case which may be 

because of very low loading of MWCNTs (0.1 wt %). 
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