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Abstract: This study presents the synthesis and characterization of a series of multiblock copoly- 21 

mers, poly(ethylene 2,5-furandicarboxylate)-poly(ε-caprolactone) (PEF-PCL), created through a 22 

two-step melt polycondensation method aimed at flexible packaging applications. The successful 23 

formation and chemical bonding’s of the copolymers revealing highly homogeneous systems were 24 

analyzed using spectroscopy techniques. DSC analysis indicated a single glass transition tempera- 25 

ture and a notable reduction in PCL crystallinity, highlighting the plasticizing effect of PCL on PEF, 26 

which systematically reduced the glass transition temperature (Tg). Dielectric spectroscopy corrob- 27 

orated these findings, mapping molecular dynamics and confirming excellent PEF-PCL distribution 28 

without phase separation. Alongside variations in molecular weight, thermal and dielectric proper- 29 

ties strongly affirm the successful synthesis of PEF-PCL copolymers. The balanced thermal stability 30 

and mechanical performance of these materials suggest that they hold promise as sustainable alter- 31 

natives to fossil-based plastics, especially for flexible packaging applications. 32 
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S.1. Results and Discussion  42 

Table S1. Quantification report of sample PCL neat. 43 

 44 

Peak Type Position 

BE (eV) 

FWHM 

(eV) 

Raw Area 

(Cps eV) 

RSF Atomic 

Mass 

Atomic 

Conc % 

Mass 

Conc % 

C 1s Reg 284.6 1.2 31106.7 0.3 12 74.7 67 

O 1s Reg 531.7 2.3 27424 0.8 16 21.8 26 

Si 2p Reg 101.6 1.3 1254 0.3 28 2.6 5.6 

Ca 2p Reg 347.2 1.3 597.3 1.8 40 0.2 0.6 

N 1s Reg 400 1.2 451.1 0.5 14 0.6 0.6 

 45 

Table S2. Quantification report of sample PEF2575. 46 

 47 

Peak Type Position 

BE (eV) 

FWHM 

(eV) 

Raw Area 

(Cps eV) 

RSF Atomic 

Mass 

Atomic 

Conc % 

Mass 

Conc % 

C 1s Reg 284.6 1.1 30536.8 0.2 12 75 66.7 

O 1s Reg 531.8 2.3 26355.4 0.7 16 21.4 25.4 

Si 2p Reg 101.6 1.2 958.3 0.3 28 2 4.3 

Ca 2p Reg 346.9 1.4 2956.5 1.8 40 1.1 3.2 

N 1s Reg 399.1 0.8 265 0.5 14 0.4 0.4 

 48 

Table S3. Quantification report of sample P5050. 49 

 50 

Peak Type Position 

BE (eV) 

FWHM 

(eV) 

Raw Area 

(Cps eV) 

RSF Atomic 

Mass 

Atomic 

Conc % 

Mass 

Conc % 

C 1s Reg 284.6 1.3 21839.6 0.3 12 69 60.8 

O 1s Reg 531.7 3 26621.5 0.8 16 27.8 32.7 

Si 2p Reg 101.8 1.3 875.7 0.3 28 2.4 5 

Ca 2p Reg 347.2 1.3 718.8 1.8 40 0.3 1 

N 1s Reg 400 0.8 228 0.5 14 0.4 0.4 

 51 

Table S4. Quantification report of sample P7525. 52 

 53 

Peak Type Position 

BE (eV) 

FWHM 

(eV) 

Raw Area 

(Cps eV) 

RSF Atomic 

Mass 

Atomic 

Conc % 

Mass 

Conc % 

C 1s Reg 284.5 1.4 21991.5 0.3 12 73 64 

O 1s Reg 531.8 2.5 21131.2 0.8 16 23.2 27.1 

Si 2p Reg 101.8 1.5 858.2 0.3 28 2.5 5.2 

Ca 2p Reg 347 1.8 2169.7 1.8 40 1 3.2 

N 1s Reg 168 1.3 146.3 0.7 32 0.2 0.5 
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Table S5. Quantification report of sample PEF neat. 55 

 56 

Peak Type Position 

BE (eV) 

FWHM 

(eV) 

Raw Area 

(Cps eV) 

RSF Atomic 

Mass 

Atomic 

Conc % 

Mass 

Conc % 

C 1s Reg 284.7 3.1 31719.7 0.3 12 80 72 

O 1s Reg 531.5 2 21046.1 0.8 16 17.5 21 

Si 2p Reg 102.1 2 361.1 0.3 28 0.8 1.7 

Ca 2p Reg 346.6 2.1 4047.9 1.8 40 1.5 4.6 

N 1s Reg 168.2 1.4 253.2 0.7 32 0.3 0.7 
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