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Figure S1. Relative crystallinity curve as a function of temperature: (a) neat PLA, (b) PLA20, (c) 

T-PLA20, (d) PLA30, (e) PLA40 and (f) T-PLA40. 

At a cooling rate of 5°C/min, the crystallization started (onset) at a higher temperature and 

completed (offset) at a lower temperature compared with the crystallization processes at the other 

cooling rates. These results clarify the appearance of a broader crystallization curve (Fig. 3a–c) at 

lower cooling rates. However, the crystal formation temperature range in T-PLA50 was similar 

irrespective of the cooling rate, confirming that the interaction of the treated hybrid fillers and the 

PLA matrix influenced the crystallization rate and mechanism. 



 

Figure S2. Relative crystallinity curve as a function of temperature: (a) neat PLA, (b) PLA20, (c) 

T-PLA20, (d) PLA30, (e) PLA40 and (f) T-PLA40. 

Samples that crystallize at a lower cooling rate have sufficient time to undergo complete 

crystallization. Hence, either no cold-crystallization peak or a small cold-crystallization peak 

would be observed when the sample is heated. By contrast, if the sample is cooled at a high cooling 

rate, it would either uncrystallize or undergo partial crystallization, leading to the appearance of a 

cold-crystallization peak when the sample is heated. 

 



 

Figure S3. Avrami curves for (a) neat PLA; (b) PLA20; (c) T-PLA20, (d) PLA30 and (e) T-PLA40. 


