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Fig. S1 'H NMR spectra of PET-b-PTMO-b-PET triblock copolymer. Solvent: CFsCOOD/CDCl; (1/10 in
volume); concentration: 0.02 g/mL. Polymerization conditions: mpryo/Mcogrs = 3/1 with 0.075 wt%

Ti(n-C4H50), hot-pressed at 270 °C under a 10 MPa pressure for 90 minutes.
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Fig. S2 Two dimensional 'H-">C HSQC spectra of PET-b-PTMO-b-PET triblock copolymer, with the
whole spectra (A), and selected enlarged regions (B, C and D). Solvent: CF;COOD/CDCIl; (1/10 in

volume); concentration: 0.02 g/mL.
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Table S1 The integration value of peaks for (PET-b-PTMO-b-PET), multiblock copolymers with 0.075

wt% Ti(n-C4Hs0), at 270 °C at different reaction time by "H NMR.

f+g
Reaction time a b c d e h

Sample 1.67-
(min) 4.16 4.60 8.12 4.78 4.42 3.64

1.86
P1-1 15 4.00 4.05 51.0 35.1 9.65 417 408
P1-2 30 4.00 4.34 104 72.2 19.7 854 847
P1-3 45 4.00 4.52 184 132 35.7 1510 1490
P1-4 60 4.00 4.68 270 200 52.9 2250 2210
P1-5 90 4.00 4.79 482 354 94.1 3980 3890

Table S2 The integration value of peaks for (PET-b-PTMO-b-PET), multiblock copolymers at different
reaction time by 'H NMR and the corresponding structures calculated. Polymerization condition: 0.15 wt%
Ti(n-C4Hy0), at 270 °C.

Reaction f+g
) a b c d e h

time 1.67- NTMO NET STMO SET X Mn(kg/mol)
(ppm) 4.16 4.60 8.12 478 442 3.64

(min) 1.86
P2-1 15 4.00 491 56.7 40.1 113 464 456 117 10.0 414 355 283 10.3
P2-2 30 4.00 536 119 90.1 237 972 962 246 225 41.6 380 593 22.0
P2-3 45 4.00 582 191 144 392 1550 1540 395 36.0 413 3.77 9.55 354
P2-4 60 4.00 6.07 296 226 585 2370 2350 602 565 412 386 14.6 54.2
P2-5 90 4.00 649 537 423 105 4220 4210 1080 106 41.1 4.03 263 98.1

M, : number-average molecular weights of polymers by means of NMR.
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Fig. S3 '"H NMR spectra of (PET-b-PTMO-b-PET), multiblock copolymers synthesized at different
reaction time: 15 min (P2-1), 30 min (P2-2), 45 min (P2-3), 60 min (P2-4), 90 min (P2-5). Polymerization
condition: 0.15 wt% Ti(n-C4HyO)4 at 270 °C. Solvent: CF;COOD/CDCI; (1/10 in volume); concentration:
0.02 g/mL.

Table S3 The integration value of peaks for (PET-b-PTMO-b-PET), multiblock copolymers at different
reaction time by 'H NMR and the corresponding structures calculated. Polymerization condition: 0.075
wt% Ti(n-C4Hy0), at 280 °C.

Reaction f+g
Sampl i a b doe g "N Ner S S My (kg/mol)
ample time .67- X mo
P 416 460 8.12 478 442 364 MO ET MO RET e
(min) 1.86
P3-1 15 400 448 537 432 116 436 432 111 108 382 372 290 10.1
P3-2 30 400 528 124 956 271 1010 1000 257 239 379 353 678 23.1
P3-3 45 400 574 186 151 413 1490 1480 380 37.8 368 3.66 103 34.6
P3-4 60 400 621 283 220 61.0 2200 2190 563 550 369 3.61 153 51.1
P3-5 90 400 679 469 373 104 3890 3870 994 933 382 359 260 89.5

M, : number-average molecular weights of polymer by means of NMR.
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Fig. S4 '"H NMR spectra of (PET-b-PTMO-b-PET), multiblock copolymers synthesized at different
reaction time: 15 min (P3-1), 30 min (P3-2), 45 min (P3-3), 60 min (P3-4), 90 min (P3-5). Polymerization
condition: 0.075 wt% Ti(n-C4HyO)4 at 280 °C. Solvent: CF;COOD/CDCIl; (1/10 in volume); concentration:
0.02 g/mL.

Deduction of equation 6:

k
PET-b-PTMO-b-PET+ PET-b-PTMO-b-PET —— (PET-b-PTMO-b-PET), + EG

k
PET-b-PTMO-b-PET + (PET-b-PTMO-b-PET),— (PET-b-PTMO-b-PET); + EG

Assuming each chain end groups have the same reactivity, then we will have the following kinetics
equation:

_de _

— —kc?
dt

where C is the concentration of functional end group, t is the reaction time, and K is the reaction constant,

which related to the catalyst concentration and temperature. Integration of the above equation will give:

—%:jkdt

"
C[ CO

where €y and c; are the corresponding concentration of functional groups at initiate time and time t,

respectively. The above equation can be rewritten as:
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c
=L =kc,t+1
Cl

The degree of polymerization, Xp, can be deduced by its definition:

X, =50 cket+l=kt+1
Cl



