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1. Synthesis and characterization of ILs

1.1 Properties of ten ILs

Table S1. Properties of ten ILs

ILs cation(m/z) negion(m/z) Water Purity
content(ppm)

EmimAc 111.0931 --- 2890 99%
EmimDEP 111.0917 153.0311 1310 ---
AmimCl 123.0930 --- 2508 99%
EmimCl 111.0931 --- 1163 98%
BmimCl 139.1247 --- 2727 98%
HOEtmimCl 127.0896 --- 9001 99%
BmimDCA 139.1253 --- 4237 ---
BmimSCN 139.1264 --- 2606 ---
BmpyrrCl 142.1629 --- 9661 99%
BpyCl 136.1158 --- 2200 99%

1.2 NMR analysis and Electronic spray mass spectrum of three synthesis ILs

EmimDEP: 'H NMR (ds-DMSO): 9.32[s, 1H, (Im)], 7.86[t, J=1.7 Hz, 1H, (Im)], 7.76[t, J=1.6

Hz, 1H, (Im)], 4.23[q, J=7.3 Hz, 2H, CH,-CHs], 3.88[s, 3H, N-CH;], 3.62[p, J=7.0 Hz, 4H,



2(0-CH2)], 1.40[t, J=7.3 Hz, 3H,CH,-CHs], 1.07[t, J=7.1 Hz, 6H, 2(0-CH2-CH3)]; 3C NMR:

136.86, 123.51, 121.94, 58.98, 43.98, 35.55, 16.68, 15.14.
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BmimSCN: 'H NMR (de-DMSO): 9.10[d, J=1.9 Hz, 1H, (Im)], 7.77[d, J=1.9 Hz, 1H, (Im)],

7.70[d, J=1.9Hz, 1H, (Im)], 3.85[s, J=7.3 Hz, 2H, N-CH,-], 3.34[s, 3H, N-CHs], 1.76[m, J=7.3
Hz, 2H, -CH,-CH,-CH;], 1.26[q, J=7.4 Hz, 2H,CH,-CHs], 0.90[t, J=7.4 Hz, 3H, -CH;]; 1*C

NMR: 136.67, 123.95, 122.52, 48.97, 36.26, 31.80, 18.93, 13.41.

BmimDCA: 'H NMR (d-DMSO): 9.10[d, J=1.7 Hz, 1H, (Im)], 7.76[t, J=1.8 Hz, 1H, (Im)],
7.70[t, J=1.9Hz, 1H, (Im)], 3.84[t, J=7.3 Hz, 2H, N-CH.-], 3.31[s, 3H, N-CH;], 1.76[m, J=7.3
Hz, 2H, -CH,-CH,-CHs], 1.25[m, J=7.1 Hz, 2H,CH,-CH;], 0.90[t, J=7.4 Hz, 3H, -CH;]; 1*C

NMR: 137.12, 123.80, 122.74, 48.97, 36.26, 31.64, 18.93, 13.41.

Electronic spray mass spectrum
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Figure S1. Electronic spray mass spectrum of [Emim]*
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Figure S2. Electronic spray mass spectrum of [DEP]
S3
BmimDCA:
Cation:
Intens. +MS, 0.1-0.2min #(8-12)
x104
1 139.1253
54
44
34
24
14
83.0608
0 |
100 200 300 400 500 600 700 800 miz
Figure S3. Electronic spray mass spectrum of [Bmim]+
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Figure S4. Electronic spray mass spectrum of [Bmim]*
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2. Literature values of keratin dissolution in ionic liquids

Table of S2 The literature values of keratin dissolution in ionic liquids

Conditions
Material ILs Temperature  Solid:liquid Time Solubility  Yield of  Ref
(°C) (wt%) keratin
Wool AmimCl 130 -- 640min 21% - 1!
Wool BmimCl 130 -- 535min 15% -- 1
Wool BmimCl 120 1:6 30min - 57% 22
Wool BmimCl 150 1:6 30min - 35% 2
Wool BmimCl 180 1:6 30min -- 18% 2
Feathers BmimCl 130 1:2 10h 50% 60% 33
Feathers AmimCl 130 1:2 10h 50% 60% 3
Feathers Choline 130 1:2 10h 45% 55% 3
thioglycolate
Wool BmimOAc 130 1:12.5 10min -- - 44
Wool BmimSCN 130 1:12.5 900min -- - 4
Wool BmimFeCl, 130 1:12.5 nd? - - 4
Wool BmimDMP 130 1:12.5 90min -- - 4
Wool EmimDMP 130 1:12.5 90min -- - 4
Wool BmimCl 130 1:12.5 300min -- -- 4
Wool P4444C1 130 1:12.5 nd? - - 4
Wool Nu444C1 130 1:12.5 nd? - - 4
Wool N,z DMP 130 1:12.5 180min -- - 4
Wool EmimDEP 120 1:12.5 90min -- 0.3553g/g  5°
Wool EmimDMP 120 1:12.5 150min -- 0.3118g/g 5
Wool DBNEDEP 120 1:12.5 180min - 0.4471g/g 5
Wool DBNMDMP 120 1:12.5 210min -- 0.4000g/g 5
Wool DBNHOACc 120 1:12.5 30min -- 0.1697g/g 5
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3. Logarithmic activity coefficients of three keratin models



Table S3. Prediction Iny of CYS by COMSO-RS
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(ze0) (og"0)) (o€°0) (ve0)| (c€0) (8%°0) (6%70)) (65°0)) (65°0)] (£9°0) [GEES) I GYAY (z60) (2670 (2T 7)) (917 (oz'T) (82T (szt)] (ect) (oer)] (evTf (8vT)] 11AWi3OH
[z (s€°0) (2€70) (se0)) svo)]  (vso) (550)| (£9°0)) (sgo)]  (89°0) (vzo)  (ecof (seo)  (v6°0] (96°0] (rT°T) (5z'1) (5Z°T) (szT) ezt (ezTf (zeT)] (ovT) Haal
(S€°0) (0€°0) (9z°0)| (ve0)| (e 0)f (Tt°0)| (T1°0)] (15°0)f (6v°0)| (95°0)| (z90) (s9°0) (0g0) (58°0)) (v8°0)| (01T (711 (€2°T) ot (et Gz (ort)] (orT) WIWIIOH
(e£0) (9z°0) (zz0)] (g€°0) (8z°0) (8€°0) (og°0) (o5 0] (sv o) (z5°0) (650} {z9°0) (z¢70) (z8°0) (tg80) (60°T) (t1°1) (ze'1) wre) (ozt)] (s8vT)f (cet)] (ee1) Yo
(te°0) (vz'0) (oz°0) (Te0)) (zz0)| (9€°0) (SE0)| (8v°0)| (evo)| (0570 (z50) [CE) (v2°0) (18°0) (08°0]) (60°T)) (60T} (Zz'T) ert)] (et BT (v (8eT) 10WITOH
foeo)]  (6co)] (wveo)] (veo0) (oeo)| (9eo) (9eo0) (zvo)  (evo)  (150) (850 (too)] (zzo) (6c0)] (6zo)] (sot) (eot) (6r1) (ort| (rt)] (vvt) (ZeT)] (€€T) KdaoH|
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