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As we already mentioned above, all copolymers possess predominantly random distribution of (co)mono
mers along the polymer chain at complete monomers conversion. However, as it can be seen from table 2, 
D,L-lactide is consumed much faster than ε-caprolactone that leads to enrichment of the copolymer by LA at 
the beginning of the reaction. In addition, copolymers display higher length of LA sequences at the beginning 
of the polymerization (4–6 h) as compared to end of the reaction (24 h). These data indicate that copolymers 
should have gradient composition. On the other hand, the randomness character (RC) is close to unity for most 
of the copolymers obtained in this work, although RC is slightly lower at the beginning of the reaction than at 
the end of the process (see table 2). According to the literature, when RC → 0, the block copolymer is formed, 
the random and alternating copolymers are generated when RC → 0 and RC → 2 respectively [17]. Besides, Tg 
values were also calculated using the Fox equation:

,

where Тg is the glass transition temperature of copolymer, wi the weight (%) content of monomer i in copo
lymer, and Тgi the glass transition temperature of homopolymer composed of monomer i. Figure 3 shows that 
the experimental values correlate well with the theoretically predicted ones. These data support the random 
distribution of the comonomers along the polymer chain.

The relevant explanation of the observed discrepancy 
lies in the transesterification reaction, which plays key role 
in the redistribution of the monomer sequences, thereby in-
fluence the copolymer microstructure [10]. The high values 
of the polydispersity of the synthesized copolymers even at 
incomplete monomer conversion (see table 2) indicate that 
transesterification proceeds in the course of Sn(Oct)2-cata-
lyzed the ring-opening copolymerization of LA and CL in 
bulk. Moreover, the polydispersity also increases in con-
junction with approaching of RC value to 1 under mono-
mer-starved conditions (see table 2). Based on these results, 
we can conclude that transesterification proceeds efficiently 
even in the absence of monomer. Therefore, the keeping 
the reaction system for the prolonged period of time under 
monomer-starved conditions could be an efficient approach 
to «randomize» the initially formed gradient-like copoly-
mer.
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Fig. 3. Variation of glass transition temperature (Tg) of 
copolymers versus LA content
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Fig. 2. DCS curves of polylactide (PLA 100), polycaprolactone (PLA 0) and 
copolymers of D,L-lactide with ε-caprolactone with different content of lactide in the 

copolymer (PLA 10, PLA 20, PLA 40, PLA 60, PLA 80, PLA 90)


