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SI 1. The extrusion conditions used to fabricate PLLA/PS films. 

PLLA extruder (°C) 190/200/200/200 

PS extruder (°C) 200/200/200/210 

Pump + Feed block (°C) 200 
Section with layer-multiplying 
elements (°C) 200 

Flat die (°C) 200 

PLLA screw speed (rpm) 22 

PS screw speed (rpm) 57 

PLLA throughput (g/h) 600 

PS throughput (g/h) 1800 

 

 

SI 2. (a) Viscosity curves of PLLA and PS (b) Viscosity ratio for PS/PLLA. The hatched zone 

corresponds to the typical shear rates reached in the co-extrusion process. 

 

SI 3. DSC curves of films annealed at 85 °C during 3 hours.  
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SI 3.1 Sample DSC raw data of 30000 nm PS/PLLA films after annealing at 85 °C for 180 

min in the heating press. The melting enthalpy of PLLA (7.106 J/g corresponding to 25 % of 

the sample mass) equals a crystallinity degree of 30 %. This shows complete crystallization. 
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SI 3.2 Sample DSC raw data of 300 nm PS/PLLA films after annealing at 85 °C for 180 min 

in the heating press. The melting enthalpy of PLLA (9.896 J/g corresponding to 25 % of the 

sample mass) equals a crystallinity degree of 43 %. This shows complete crystallization. 
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SI 3.3 Sample DSC raw data of 20 nm PS/PLLA films after annealing at 85 °C for 180 min in 

the heating press. The melting enthalpy of PLLA (9.712 J/g corresponding to 25 % of the 

sample mass) equals a crystallinity degree of 42 %. This shows complete crystallization. 

 

 
SI 4. (a) Protocol for the determination of the degree of crystallinity from MT-DSC curves 

obtained for the 20 nm annealed sample; Average heat flow (Solid line); reversing heat flow 

(dashed line); and non-reversing heat flow (dotted line) versus temperature (b) Reversing heat 

flow in the glass transition domain for the 20 nm annealed sample.  
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SI 5. Example of C’ (T) and C’’ (T) of confined amorphous PLLA at 20 nm of thickness 

obtained by TMDSC on PS/PLLA sample (2049 layers) 

 


