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Table S1. xy and xN values of diblock copolymers (precursors) and diblock

copolymer pairs in the triblock terpolymers, calculated at 180 °C

Samples Diblock pairs X | xN
PE-b-PEOwS! | PEb-PEO | 078 136

PE.b-PEO 0.78 | 136

PE2»71-h-PEQu6'51-p-PC 3,104 PEO-h-PCL 0.37 31
R PEb-PCL | 0| 38
PESb-PEO® | PEb-PEO | 078 %9

. . . PE-b-PEO 0.78 99

PE3725-b-PEQO3488-b-PCL297- PEO-h-PCL 0.37 20

PE-b-PCL 0.59 36

Table S2. Thermal DSC cooling properties of the homopolymers PE, diblock
copolymers PE-b-PEO, and triblock terpolymers PE-b-PEO-b-PCL (T1 and T2).

Crystallization enthalpies are normalized according to block content

AH, AH., AH,

Te,reo  Tepcr  Tere

PEO PCL PE
°C) 0 ©C)
J/i9  Jio (Jlg
PE"1 - - 116.6 - - 229.0
76.4
PE3z"1-b- PEQes!5! 43.1 - 81.4 177.05 - 21.5
118.4
PE2.71-b- PEQus'51-b- .
PCLs4(T1) 39.1 765 354 246 135
PE®5 - - 107.2 - - 156.2
PEs2?% -b- PEQus88 45.2 - 100.5 177.0 - 80.9
PE37%5 -b- PEQO3488 -b- .
PCL5(T2) 38.8 1025 210 179 1134

*As crystallization temperatures of the PEO/PCL blocks are overlapped, a single T. value is
provided, and enthalpies are an estimation calculated according to block content



Table S3. Thermal DSC heating properties of the homopolymers PE, diblock
copolymers PE-b-PEO, and triblock terpolymers PE-b-PEO-b-PCL (T1 and T2).

Melting enthalpies are normalized according to block content in each of the

samples
Twmpeo  Twmpc  Tm, pE AHw,  AHw.  AHn,
PEO PCL PE
“0) “0) “0)
J/9 (J/g (Jlg
PE71 - - 129.7 - - 224.8
120.0
71_}_ 151 . -
PEs2"1-b- PEOes 65.1 1267 181.5 20.8
PE2271-b- PEQOus!51-b-
4.2* 122. 7 26. 13.1
PCL»%4 (T1) 64.2 22.0 38 6.9 3
PE?5 - - 117.0 - - 160.2
PEs2%5 -b- PEQas®8 62.6 - 113.0 184.6 - 78.8
PEs795 -b- PEQ3488 -b-
14 . 113.7 22. 194 127.
PCL297¢ (T2) 5 56.3 3 8 9 6

*As crystallization temperatures of the PEO and PCL blocks are overlapped, a single value is
provided, and the corresponding enthalpies are an estimation calculated according to block
content

Table S4. Crystallinity values (%) of the samples calculated from DSC heating
scans taking into account the mass fractions of each of the blocks and using
Xe=(AHm/ AHm100%)-100 and enthalpy of fusion of 100% crystalline polymers
(AHm100%) is taken from literature: 293 J/g for PE!, 139 J/g for PCL? and 214 ]/g

for PEO?
X, PEO X, pcL X, PE
(%) (%) (%)
PE"! - - 76.7
PEs271-b- PEQes'>! 84.8 - 7.1
PE2271-b- PEQu4s’51-b- PCL321°4(T1) 39.3* 60.4* 4.5
PE®> - - 54.7
PEs2%5 -b- PEQus? 86.2 - 26.9
PEs37°5 -b- PEQO3488 -b- PCL297¢ (T2) 31.3* 48.1* 43.5

*PEO and PCL crystallinity values in the triblock terpolymers are an estimation according to
block content since the melting peaks of the blocks are overlapped, and melting enthalpies
cannot be distinguished properly



Table S5. WAXS indexation for all the samples**®

Blocks (hkl) planes q values (nm-
1)
PLLA (010) 10.3
PLLA (110)/(200) 12.0
PLLA (113)/(203) 13.5
PEO (120) 13.8
PE (110) 15.4
PCL (110) 15.5
PLLA (210) 15.7
PEO (032)/(112)/(132)/(212) 16.4
PCL (200) 16.7
PE (200) 16.9
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Figure S1. WAXS patterns taken during subsequent heating at 20 °C/min for a)
PE”, b) PEs"! -b- PEOes'>! and c) PE2 7! -b- PEOus!>! -b- PCL32!%4 (T1) at different
temperatures with arrows indicating transitions for each block (violet for PE,

blue for PCL and red for PEO) and the corresponding (hkl) planes of the blocks
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WAXS intensities as a function of temperature

calculated from heating WAXS data in Figure S1 with close-ups for a) PE”, b)

PEs"1-b- PEOes'>! and c) PE» 7! -b- PEOus!>! -b- PCL3!%4 (T1). Colored data points

and lines (violet for PE, blue for PCL, and red for PEO) are employed to follow

the crystallization of each block. Empty data points represent the molten state

of the corresponding block in the samples
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Figure S3. WAXS patterns taken during subsequent heating at 20 °C/min for a)

PE®®, b) PE=?5 -b- PEOss®® and c) PEs7 5 -b- PEOss#® -b- PCL297¢ (T2) at different

temperatures with arrows indicating transitions for each block (violet for PE,

blue for PCL and red for PEO) and the corresponding (hkl) planes of the blocks
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Figure S4. Normalized WAXS intensities as a function of temperature

calculated from heating WAXS data in Figure S3 for a) PE®5, b) PEs’°-b- PEOus®$

and c) PEs7%%-b- PEO3438-b- PCL297 (T2). Colored data points and lines (violet for

PE, blue for PCL, and red for PEO) are employed to follow the crystallization of

each block. Empty data points represent the molten state of the corresponding

block in the samples
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Figure S5. PLOM subsequent heating micrographs from 0 °C to the melt at 20
°C/min for the triblock PE2 7! -b- PEOs6'5! -b- PCL32!%4 (T1) with colored boxes
indicating the crystallization of each of the blocks (violet for PE, blue for PCL
and red for PEO) and the crystallized blocks in each of the micrographs for a)
PE, PCL and PEO at 0 °C, b) PE, PCL and PEO at 25 °C, ¢) PE, PCL and PEO at
50 °C, d) PE, PCL and PEO at 70 °C, e) PE at 72 °C, f) PE at 125 °C, and g)

molten state at 130 °C
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Figure S6. PLOM intensity measurements from micrographs of Figure S5 as a
function of temperature indicating melting of the a) PEO block, b) PCL block,
and c) PE block for the triblock terpolymer PEz 7! -b- PEOue!>! -b- PCL32!%4 (T1)
with colored data points and lines (red for PEO, blue for PCL and violet for PE)
to follow the crystallization of each block. Empty data points represent the

molten state of the sample.



Figure S7. PLOM subsequent heating micrographs from 10 °C to the melt at 20
°C/min for the triblock PEs7 °> -b- PEOs4*8 -b- PCL27¢ (T2) with colored boxes
indicating the crystallization of each of the blocks (violet for PE, blue for PCL
and red for PEO) and the crystallized blocks in each of the micrographs for a)
PE, PCL, and PEO at 10 °C, b) PE, PCL, and PEO at 60 °C, c) PE and PCL at 65
°C, d) PE and PCL at 70 °C, e) PE at 75 °C, f) PE at 130 °C, g) PE a 145 °C, and h)

molten state at 150 °C
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Figure S8. PLOM intensity measurements from micrographs of Figure S7 as a
function of temperature indicating melting of the a) PEO block, b) PCL block,
and c) PE block for the triblock terpolymer PEs7 *° -b- PEOsz438 -b- PCL297¢ (T2)
with colored data points and lines (red for PEO, blue for PCL and violet for PE)
to follow the crystallization of each block. Empty data points represent the

molten state of the sample.
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