Electronic Supplementary Material (ESI) for Green Chemistry.
This journal is © The Royal Society of Chemistry 2023

Electronic Supplementary Information

Valorization of chicken feathers using aqueous
solutions of ionic liquids

Cariny Polescal, Helena Passos!, Bruno M. Neves?, Jodo A. P. Coutinho?, Mara G.
Freire!”

L CICECO - Aveiro Institute of Materials, Department of Chemistry, University of Aveiro, 3810-193
Aveiro, Portugal

2 Department of Medical Sciences and Institute of Biomedicine-iBiMED, University of Aveiro, 3810-193
Aveiro, Portugal

* Corresponding author:

E-mail address: maragfreire@ua.pt



7 7
= Chicken Feathers Chicken Faathers
6 6 Ethanol 1:1
Acetone 1:2
- - Ethanol 1:2
@ 5 Ethanol 1:2 © 5
=5 3 e Ethanol 1:3
o ——— Water 1:2 I
o 8 a ———Ethanol 1:5
5 Water:ethanol 1:2 g
@ 3 J 3
o« <
o
§ 2 B 2
2 2
1 1
0 0
4000 3500 3000 2500 2000 1500 1000 4000 3500 3000 2500 2000 1500 1000
WAVENUMBER (cm™) WAVENUMBER (cm™")
7 —— Chicken Feath Z
iGN reaten = Chicken Feathers
6 Sthanolh 6 Ethanol at -20 °C
P Ethanol3 h - .
©® 5 g 5 Ethanol at 5°C
5 Ethanol 6 h 3
e w ~— Ethanol at 25 °C
8 a ———Ethanol 14 h g a4
z
< Ethanol 24 h <
o @ 3
e 3 o
2 2
]
I 2 Q2
1 1
0 ol
4000 3500 3000 2500 2000 1500 1000 4000 3500 3000 2500 2000 1500 1000
WAVENUMBER (cm ') WAVENUMBER (cm™)

Fig. S1 FTIR spectra of chicken feathers and keratin samples recovered using different
conditions: acetone 1:2 (1:2 w/w, 1 h, 5 °C), ethanol 1:2 (1:2 w/w, 1 h, 5 °C), water 1:2
(1:2 w/w, 1 h, 5 °C), water:ethanol 1:2 (1:2 w/w, 1 h, 5 °C) (A); ethanol 1:1 (1:1 w/w, 1
h, 5 °C), ethanol 1:2 (1:2 w/w, 1 h, 5 °C), ethanol 1:3 (1:3 w/w, 1 h, 5 °C), ethanol 1:5
(1:5w/w, 1 h,5°C) (B); ethanol 1 h (1:2 w/w, 1 h, 5 °C) ethanol 3 h (1:2 w/w, 3 h, 5 °C),
ethanol 6 h (1:2 w/w, 6 h, 5 °C), ethanol 14 h (1:2 w/w, 14 h, 5 °C), ethanol 24 h (1:2
wiw, 24 h, 5 °C) (C); ethanol -20 °C (1:2 w/w, 1 h, -20 °C), ethanol 5 °C (1:2 w/w, 1 h,
5 °C), ethanol 25 °C (1:2 w/w, 1 h, 25 °C) (D).
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Fig. S2 SDS-PAGE of protein marker (A) and keratin samples recovered using different
conditions: ethanol (1:1 w/w, 1 h, 5 °C) (B), ethanol (1:2 w/w, 1 h, 5 °C) (C), ethanol (1:3
w/w, 1 h, 5 °C) (D), ethanol (1:5 w/w, 1 h, 5 °C) (E), water (1:2 w/w, 1 h, 5 °C) (F),
water: ethanol (1:2 w/w, 1 h, 5 °C) (G), acetone (1:2 w/w, 1 h, 5 °C) (H), ethanol (1:2
wiw, 1 h, -20 °C) (1) and ethanol (1:2 w/w, 1 h, 25 °C) (J).
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Fig. S3 TGA curves of the keratin samples using different recovery conditions.
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Fig. S4 SEM image of the produced keratin film.



NMR spectra of 1-butyl-3-methylimidazolium acetate ([C4C1im][C1CO3])

[C,C1im][C,CO,] fresh:
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Fig. S5 1-butyl-3-methylimidazolium acetate, [C4C1im][C:1CO;], *H NMR (D0, 300
MHz, [ppm]): 8.56 (1H, s); 7.32 (1H, s); 7.26 (1H, s); 4.02 (2H, t, J= 14.4 Hz); 3.72 (3H,
s); 1.78 (3H, s); 1.68 (2H, m); 1.16 (2H, m); 0.75 (3H, t, J =14.7 Hz).
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Fig. S6 13C NMR (D20, 75.47 MHz, [ppm]): 135.74; 123.67; 122.09; 49.14; 35.49; 31.15;
23.02; 18.50; 12.53.



[C,C1im][C,CO,] recovered:

7 8 12 H4ER0B
0
=\ 1
1 3 10 N'— 5
N\/ 4 L3EH08
\/\/ 14 o
4 13
2 6 9
26408
5
L2E+08
F2EH08
1
HEH0B
6
SE+O7
9 8,7 3 2
u }I ., W, W S | - Woa PRI ‘\. .- L0
T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

1.(ppm)
Fig. S7 Recycled 1-butyl-3-methylimidazolium acetate, [C4C1im][C1CO2], *H NMR

(D20, 300 MHz, [ppm]): 8.57 (1H, s); 7.33 (1H, s); 7.28 (1H, s); 4.05 (2H, t, J=14.4 HZ);
3.74 (3H, s); 1.77 (3H, s); 1.69 (2H, m); 1.15 (2H, m); 0.77 (3H, t, J = 15 Hz).
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Fig. S813C NMR (D20, 75.47 MHz, [ppm]): 135.65; 123.35; 121.87; 49.16; 35.48; 31.16;
23.07; 18.49; 12.51.
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