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Abstract 
The isothermal and non-isothermal crystallization kinetics of short branched (SBPP) and linear isotactic 

polypropylene (L-iPP) were investigated by Synchrotron small/wide angle X-Ray scattering/diffraction (SAXS/WAXD) 

and differential scanning calorimetry (DSC). SBPP samples contain few amount of 1-butene randomly placed onto 

polypropylene chains and L-iPP was used for comparison. Three polymer samples were used having similar molecular 

weights around 233k, 283k and 236k g/mol with polydispersity index about 7.7, 7.3 and 6.8 and the melt flow rates (MFR 

under 230°C/2.16 kg) are 16, 12 and 18 g/10 min for L-iPP and two SBPP denoted by V30G, MT12-s and MT18-s, 

respectively. DSC results for the non-isothermal crystallization process show that the crystals of SBPP grow slower 

(MT12-s < MT18-s) than the crystals of L-iPP. The SBPP gives lower crystallinity than that of L-iPP. Avrami, Ozawa 

and Mo models were used to analyze the non-isothermal crystallization kinetics. The fitting results indicates that only 

Avrami and Mo models can give linear lines. From Avrami results, the crystal dimention for V30G is closed to 3D while 

SPBB exhibits more likely toward 2D. The analyses of the non-isothermal crystallization processes indicate an increment 

in crystallization rate with increasing cooling rate. But at any cooling rate, L-iPP crystallizes more quickly than the SBPP. 

In addition, the melt isothermal crystallization behavior was investigated for SBPP and L-iPP by means of simultaneous 

small-angle X-ray scattering SAXS/WAXD measurements using synchrotron radiation source at Nakhon Ratchasima. 

The electron density correlation function was calculated to estimate the lamellae with long period of ca. 18 (V30G) and 

24 (MT12-s and MT18-s) nm were formed and stabilized. SBPP has thicker amorphous region than L-iPP while the 

crystal thickness are about the same. These results suggest that the short branch defects cannot incorporate into the 

crystalline structure of isotactic polypropylene but should be excluded to the amorphous region. The degree of 

crystallinity determined by WAXD also give smaller values for SBPP as MT18-s (31.03) < MT12-s (31.32) < V30G 

(46.24). 

 
Keywords:  polypropylene, SAXS/WAXD, DSC, crystallization 


