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Preparation of the aqueous DES and low melting mixtures

The aqueous DES and other low melting mixtures were prepared from extra pure sodium acetate 

(NaOAc) (Honeywell, Germany) and urea (99.0-100.6 %, Sigma-Aldrich, Germany) by mixing the 

solid components in the specific molar ratios with or without water (10 % by weight) in cap sealed 

glass vials at ~ 150 °C under continuous stirring (100 rpm) until a clear solution was obtained. 

Samples were allowed to cool down and recrystallize before analysis. Differential scanning 

calorimetry (DSC) was used to determine the melting temperatures and enthalpies of these 

mixtures with different NaOAc - urea molar ratios (1:0, 5:1, 2:1, 1:2, 1:3, 1:5, and 0:1).

Dissolution and regeneration of feather keratin

Table S1 Melting points and enthalpies of NaOAc - urea mixtures.

Molar ratio of NaOAc - 

urea
Water content Melting temperature (°C)* Melting enthaply (J/g)*

1:0 No added water 328 ± 0.23 220 ± 1.94

5:1 No added water 58 ± 6.24** 11 ± 3.48**

2:1 No added water 86 ± 1.40** 33 ± 0.21**

1:2 No added water 85 ± 0.74 70 ± 4.34

1:3 No added water 101 ± 0.76 130 ± 0.43

1:5 No added water 103 ± 0.01 168 ± 7.24

0:1 No added water 134 ± 0.01 244 ± 1.16

1:2 With 10 wt% water 38 ± 0.78 33 ±  24.13

* 1st heating cycle ** Did not melt completely
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Fig. S1 DSC traces for NaOAc - urea mixtures.
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Fig. S2 TGA thermogram under N2 at 5 °C/min for dry and 90 wt% 1:2 NaOAc - urea.
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Characterization of regenerated keratin
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Fig. S3 ATR-FTIR spectra of the raw material and regenerated keratin samples.

Native feathers
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Fig. S4 Band fitting in ATR-FTIR spectrum.
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Fig. S5 NMR spectra of the raw material and regenerated keratin samples.

Native feathers



S8

165 170 175 180 185 190 195

0.00E+000

1.00E+008

2.00E+008

3.00E+008

4.00E+008

5.00E+008

Fig. S6 Peak fitting in NMR spectrum.
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Fig. S7 Dynamic DSC thermograms at 10 °C/min for raw material and regenerated keratin samples.
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Fig. S8 XRD patterns of the raw material and regenerated keratin samples.
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Fig. S9 Peak fitting in XRD pattern.
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