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Procedure of the synthesis of oligo(decamethylene carbonate) diol (OCD)

The 56.5 g of 1,10-decanediol (0.32 mol), 150.0 g of E BMC_8 (0.52 mol) and K2CO3 (0.005
mol.%) were placed in a 500 cm3 three-necked flask equipped with a magnetic stirrer,
thermometer, and distillation condenser. Then, approximately 60 cm3 of 1,4-dioxane was
added. The temperature of the mixture was gradually increased from 100 °C to 160 °C. The
progress of the reaction was monitored by measuring the refractive index of the distillate and
carried out until no methanol was observed in the distillate (around 14 h). Afterwards, the
reaction was continued under reduced pressure at 160 °C (for an additional 4 h), while the 1,10-
decanediol and residual 1,4-dioxane were removed. The obtained product was dissolved in
dichloromethane and washed six times with demineralized water to remove the catalyst.
Afterwards, the solvent and residuals of water were removed under reduced pressure. The
synthesized product was characterized by 'H NMR and FTIR spectroscopy. Based on 'H NMR,

the number average molar mass was calculated to be equal 3000 g-mol .
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Figure S1. *H NMR spectrum of OCD.

'H NMR: (CDCls, 400MHz): § (ppm)= 4.10 (t, 4H, C(O)OCHy), 3.62 (t, 4H, CH,OH), 1.65
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(m, 4H, HOCH,CH>CHCH:CH>), 1.55 (m, 4H, HOCH>CH,CH2CH:CHz), 1.53 (m, 4H,

OCH>CH>CH,CH>CH»>),
OCH2CH2CH>CH>CH>).
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Figure S2. FTIR (ATR) spectrum of OCD.
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FTIR (ATR): 3450, 2920, 2850, 1740, 1470, 1400, 1340, 1280, 1250, 1030, 940, 790 cm™".

Specimens were named accordingly: PCUU_X where X means the molar excess of the IPDI

used for the synthesis. For example, PCUU_1.5 means that the film was obtained from OCD

and IPDI in the molar ratio of 1:1.5

Table S1. The mount of reagents used in the syntheses of the PCUUS.

PCUU N_3 N 2.5 N_2 N 15
OCD 20.00 g 20.00 g 20.02 g 20.00 g
IPDI 4.40 g 370¢g 2.95¢ 2.24 ¢

FTIR analysis of prepolymers:

The region 3200-3800 cm™ is assigned to N-H stretching bands. The broad absorption bands

2800-3000 cm! correspond to the stretching vibration of CHz groups. At 2260 cm™ is assigned

to NCO stretching bands. In the range of 1620-1780 cm™ the bands of carbonyl groups are



present representing the following groups: amide I (non-hydrogen bonded urethane around
1700 cm™ and hydrogen-bonded urethane around 1690 cm™), carbonate (hydrogen-bonded
around 1720 cm™ and non-hydrogen bonded around 1740 cm™). Amide II bands from urethane

could also be identified in the spectra and located around 1520-1565 cm’!.
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Figure S3. FTIR spectra of PCUU_3 carbonate-urethane diisocyanate prepolymer.
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Figure S4. FTIR spectra of PCUU_2.5 carbonate-urethane diisocyanate prepolymer.
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Figure S5. FTIR spectra of PCUU_2 carbonate-urethane diisocyanate prepolymer.
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Figure S6. FTIR spectra of PCUU_1.5 carbonate-urethane diisocyanate prepolymer.
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Figure S7. *H-NMR (CDCls, 400MHz) spectrum of PCUU_3.
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Figure S8. *H-NMR (CDCl3, 400MHz) spectrum of PCUU_2.5.
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Figure S9. 'H-NMR (CDCls, 400MHz) spectrum of PCUU_2.
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Figure S10. *H-NMR (CDCls, 400MHz) spectrum of PCUU_1.5.

FTIR analysis:

The region 3200-3500 cm™ is assigned to N-H stretching bands. The broad absorption bands
2800-3000 cm™! correspond to the stretching vibration of CH» groups. In the range of 1620~
1780 cm! the bands of carbonyl groups are present representing the following groups: amide I
(non-hydrogen bonded urethane around 1700 cm™ and hydrogen-bonded urethane around 1690
cm™!), carbonate (hydrogen-bonded around 1720 cm™ and non-hydrogen bonded around 1740
cm), and hydrogen-bonded urea carbonyl band at nearly 1630 cm™'. Amide II bands from

urethane and urea could also be identified in the spectra and located around 1520-1565 cm™'.
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Figure S11. FTIR spectra of PCUU_3.
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Figure S12. ATR-FTIR spectrum of PCUU_3.
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Figure S13 ATR-. FTIR spectrum of PCUU_2.5.
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Figure S14. ATR-FTIR spectrum of PCUU_2.
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Figure S15 ATR-FTIR spectrum of PCUU_1.5.
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Figure S16. GPC curves of PCUU_3.0.
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Figure S17. GPC curves of PCUU_2.5.
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Figure S18. GPC curves of PCUU_2.0.
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Figure S20. ATR-FTIR spectrum of spectra of N_3 (red line), N_2.5 (purple line), N_2
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Figure S21. WAXS curves of scattering angle 26 (°) for PCUU nonwovens.

Table S3. Average degree of crystallinity (DOC) and average crystal size (Ic) of PCUU

nonwovens determined by WAXS.

Sample HS (wt.%) Average DOC (%) Average lc (nm)
N 3.0 18+1 284+0.8 9.1+0.2
N 25 15+1 29.1+0.3 13.8+0.1
N_2.0 13+1 30.6 4.9 15.1+£0 .3
N 15 10+1 29.0+0.2 144+0.0
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Hauptansicht  2022-09-13 1053  Nutzer. Sbap MM-22-2 ngb-od3
Gerat : NETZSCH DSC 204 F1 Datei : C:\Messdaten\DSC Messugg:n\zOZZ\Bnlk\MM—lZ-Z r_bﬂyﬂ
Projekt:  PLC Operator : S. Schwanz T —123-02:2022 1151 Segmente: 8
ProbenD : MM--22-2 be:  MM-22-2 39mg X 23-02-2022 11:49 Tiegel : Standard Al 25 pl, pierced lid
Datum/Zeit : 12.09.2022 14:51:48 Refer : leer0 mg Probentr/TC : DSC 204F1 t-sensor / E Atmosphare : N2, 30 0mUmin / N2, 50 OmUmin
Labor : PLC Material : Modus Messtyp. : DSC / Probe Messber : 5000 pv.
[#] Typ Bereich Erfrate STC Kuhlg P2:N2 Pg:N2 LN2 GN2 Korr. [#]Typ Bereich Erf.rate STC Kuhlg P2:N2 Pg:N2 LN2 GN2 Korr.
[1.2) Dynamisch 'C/10.0(K/min)150°C 600.00 1 0 300 500 AUS AUS — [1.6] Dynamisch -70°C/10.0(K/min)/150°C 30000 1 0 300 500 AUS AUS -
1.4] Dynamisch 1 10.0(K/min)-70°C_600.00 1 0 300 500 AUS 80 —
e A RE
DSC /(mW/mg)
154 LExo Peak: 48.3 °C
N_2.5
Peak: 44.6 °C
Glastibergang:
1.0 Onset 372°C
Mittl: -331°C
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Delta-Cp*: 0.038 J/(g"K) . h '
0.51 \ —
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0.0 1
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-0.5 4 t +
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Hauptansicht  2022-10-06 1120  Nutzer. Sbap MM-22-5 ngb-taa
Gerst : NETZSCH DSC 204 F1 Datei : C:Messdaten\DSC Messungen\2022\8alk\MM--22-5 ngb-sd3
Projekt : PLC Operator : S, Schwanz Korr./Temp.kal : -~/ 19-09-2022 11:23 Segmente: 8
ProbeniD : MM--22-5 Probe:  MM-22-5 502 mg Empf.Datei : 21-09-2022 10:39 Tiegel : Standard Al 25 i, pierced lid
it: 06.10.2022 08:50.03 Referenz : leer.0 mg Probentr./TC : DSC 204F1 t-sensor/ E Atmosphare : N2, 30.0ml/min / N2, 50.0mVmin
PLC rial @ Modus /Messtyp. : DSC / Probe Messber : 5000 pV.
[#] Typ reich E STC Kuhlg P2:N2 Pg:N2 LN2 GN2 Korr. [#]Typ Bereich Erf.rate STC Kuhlg P2:N2 Pg:N2 LN2 GN2 Korr.
[3.2) Dynamisch 10.0(K/min)/150°C 60000 1 0 30 500 AUS AUS —  [3.6] Dynamisch -70°C/10.0(K/miny150°C 300.00 1 0 300 500 AUS AUS —
3.4] Dynamisch 150°C/10.0(K/min)-70°C_600.00 1 0 300 500 AUS 80 —
"Erzeugt it NE 125CH Frotevs Somware

Figure S23. DSC curves of N_2.5.
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Proben.ll - Probe:  MM--22-6, 551 mg Empf.Datei 21-09-2022 10:39 Tiegel : Standard Al 25 pl, pierced lid
Datum/Zeit : 06.10.2022 11:38:15 Referenz : leer,0 mg Probentr/TC:  DSC 204F1 t-sensor / E Atmosphare : N2, 30.0mUmin / N2, 50.0mUmin
Labor : PLC Material : Modus /Messtyp. : DSC / Probe Messber : 5000 pV
) Typ Bereich Erirate STC Kuhlg P2:N2 Pg:N2 N2 GN2 Korr. [#] Typ Bereich Erf.rate STC Kuhlg P2:N2 Pg:N2 LN2 GN2 Korr.
[4.2] Dynamisch -70°C/10.0(K/min)150°C 60000 1 0 300 500 AUS AUS —  [4.6)Dynamisch -70°C/10.0(K/min)150°C 30000 1 0 300 500 AUS AUS —
[4.4] Dynamisch 150°C/10.0(K/min)-70°C 60000 1 0 300 500 AUS 80 —
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ProbenD : MM--22-7 Probe:  MM-22.7,545mg Empf.Datei : 21-09-2022 10:39 Standard Al 25 yl, pierced lid
Datum/Zeit : 06.10.2022 13:21:34 Ry z: leer0 mg Probentr/TC:  DSC 204F1 t-sensor/ E N2, 30.0mmin / N2, 50 0mU/min
Labor : PLC Material : Modus /Messtyp. : DSC / Probe Messber: 5000 pV.
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0 30.0

AUS 80

50.0

Figure S25. DSC curves of N_1.5.
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Table S4. Mechanical properties of PCUU nonwovens at RT and 37 °C.

Temp. Sample HS (wt.%) E (MPa) c (MPa) € (%)
N_3.0 18+1 11.83 +£0.52 4.01+0.32 288 £40
N 25 15+1 11.61 £2.81 3.41+£0.95 226 £ 39
RT N 2.0 13+1 2.28 +£0.28 1.65+0.12 190 £ 36
N 15 10+1 8.99 £1.31 3.35+0.11 171+ 11
N_3.0 18+1 5.39+£1.06 2.53+0.51 262 £ 75
. N_2.5 151 3.18+0.87 2.04+0.32 346 £ 27
7C N 2.0 13+1 1.33+0.14 2.40+0.26 320+ 34
N 15 10+1 3.30+0.52 2.60+0.20 264 + 59
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