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Introduction 

• ω-Pentadecalactone (PDL) is a biobased macrolactone that can be derived from renewable resources.1 Its regular structure makes it highly crystalline and thus 
interesting as a biobased replacement for linear low density polyethylene.2  
 

• Problem: its solubility is very limited (chloroform) which hinders the use of PDL polymers in other applications requiring large solubility range such coatings.  
 

• Proposed solution: co-polymerization with a branched lactone to reduce crystallinity. However, it has been shown that a block co-polyester is obtained with branched 
lactones while a random structure is obtained with unsubstituted lactones of various size.3  

 
• Goal: increase the solubility range of PDL-based co-polyester by co-polymerization with δ-undecalactone (UDL).  
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Broader solubility range Synthesis of PDL-co-UDL 

Effect of UDL content on crystallinity 

Conclusions and future work 

• Crystallinity of PDL-based co-polyesters was decreased compared to pure 
PPDL but not suppressed as measured by DSC, partially because the co-
polyesters did not display a fully random monomer order.  

• Hansen solubility parameters determination however showed that the 
solubility range of the co-polyesters was broadened towards polar aprotic 
solvents compared to PPDL.  
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• PPDL has a very restricted solubility range (chloroform only). 

• PUDL is soluble in polar protic solvents such as alcohols (small ester 
repetition) and apolar solvents (alkyl substituent).  

• Increased UDL content in PDL-based co-polyesters increases the solubility 
range towards polar aprotic solvents such as THF. 
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• Diad distribution as measured by 13C NMR differed from what was 
expected. PDL*-PDL distribution increased while UDL*-UDL decreased. 

•  Despite gradual monomer addition. the difference of reactivity between 
PDL and UDL resulted in block-like poly(PDL-co-UDL) 
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• The presence of crystalline PDL-rich regions next to amorphous regions 
resulted in lower Tm compared to pure PPDL (Tm = 95 ˚C).  

• At high PDL content (PDL molar ratio > 0.84), the synthesis strategy 
greatly influenced the crystallization behavior.  


