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1. Synthetic route of [EtOHmim][NTf,].
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Scheme S1. Synthetic route of [EtOHmim][NTH;].

2. NMR data of ILs.
[EtOHmim][Cl1]: '"H NMR (ds-DMSO): 9.21(s, 1H), 7.76(t, 1H), 7.72(t, 1H), 5.38(s, 1H),
4.23(t, 2H), 3.88(s, 3H), 3.72(t, 2H); '3C NMR (ds-DMSO): 136.84, 123.26, 122.64,
59.25, 51.53, 35.62.
[EtOHmim][NTf,]: 'H NMR (d¢-DMSO): 9.07(s, 1H), 7.70(t, 1H), 7.66(t, 1H), 5.16(s,
1H), 4.22(t, 2H), 3.87(s, 3H), 3.74(t, 2H); '*C NMR (ds-DMSO): 136.78, 123,23, 122.56,
120.51, 118.38, 59.25, 51.59, 35.54.
[EtOHmim][PF4]: '"H NMR (ds-DMSO): 9.04(s, 1H), 7.67(t, 1H), 7.63(t, 1H), 5.18(s, 1H),
4.21(t, 2H), 3.86(s, 3H), 3.74(t, 2H); '3C NMR (ds-DMSO): 136.72, 123.20, 122.55,
59.27, 51.59, 35.49.
[EtOHmim][BF,]: 'H NMR (ds-DMSO): 9.01(s, 1H), 7.68(t, 1H), 7.64(t, 1H), 5.15(s, 1H),
4.21(t, 2H), 3.87(s, 3H), 3.74(t, 2H); '3C NMR (ds-DMS0):136.68, 123.20, 122.51, 59.29,
51.57, 35.54.
[EtOHmMim][SCN]: 'H NMR (ds-DMSO): 9.04(s, 1H), 7.67(t, 1H), 7.63(t, 1H), 5.18(s,

1H), 4.21(t, 2H), 3.86(s, 3H), 3.74(t, 2H) ; BC NMR (ds-DMS0):136.76, 123.31,



122.62, 59.29, 51.63, 35.68.

[EtOHmim][DCA]: 'H NMR (ds-DMSO): 9.07(s, 1H), 7.71(t, 1H), 7.68(t, 1H), 5.15(s,
1H), 4.21(t, 2H), 3.87(s, 3H), 3.73(t, 2H) ; 3C NMR (d,-DMSO0):136.77, 123.31, 122.62,
119.04, 59.28, 51.61, 35.65.

[EtOHmim][NO;]: 'H NMR (d-DMSO): 9.17(s, 1H), 7.76(t, 1H), 7.73(t, 1H), 5.26(s,
1H), 4.24(t, 2H), 3.89(s, 3H), 3.74(t, 2H) ; *C NMR (d,-DMSO):136.86, 123.30, 122.61,
59.33, 51.57, 35.52.

[Emim][NT£]: 'H NMR (ds-DMSO): 9.04(s, H) 7.74 (t, 1H), 7.66 (t, 1H), 4.19 (t, 2H),

3.85 (s, 3H), 1.42 (¢, 3H).

3. The viscosity activation energy (Ea) of ILs.
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Figure S1. Semi-logarithmic Arrhenius-like plots.

Table S1. Fitted Arrhenius parameters of ILs with the [EtOHmim] cation.

[EtOHmim]X Ea (kJ/mol)
[PFs] -44.81
[NO;] -44.79

[SCN] -38.89



[BF4]
[NTf,]
[DCA]

-33.39

-31.11

-31.10

4. TGA results of hydroxyl-functionalized ILs.

Weight (%)

40

—— [EtOHmMIm[NT,]
{ —— [EtOHmIm][BF ]

20 —[EtOHmIm|[PF ]

04

| —— [EtOHmimINO]
—— [EtOHmIm|[DCA]
—— [EtOHMIm][SCN]

400

500

Temperature (K)

T
700

Figure S2. TGA traces of task-specific ILs.

5. Solubility of NH; in hydroxyl-functionalized ILs.

Table S2. The solubilities of NHj in task-specific ILs.

T=298.15 K T=313.15K T=323.1K T=333.15K T=343.15K

P/kPa XNH3 P /kPa XNH3 P /kPa XNH3 P /kPa Xnas  P/kPa Xyms
[EtOHmMim][NTf,]

105.50  0.4944  127.79  0.4536 163.45 0.4689  116.83 0.3544 114.41 0.3299

209.51 0.6046 20636  0.5298  325.05  0.5853 216.76  0.4628 239.24 0.4554

307.40  0.6733  305.74  0.5956  440.77  0.6392  387.66  0.5693 39731 0.5485

406.95 0.7287  400.10  0.6438 49883  0.6613  473.28 0.6067 539.22  0.6066

517.48  0.7805  599.77  0.7241 580.56  0.6903  620.21  0.6617 649.52 0.6428
[EtOHmim][PFg]

106.80  0.4954 10791 0.4026 12836  0.4170 99.00 0.3316 44.76  0.1870

169.58  0.5579  212.12  0.5070  236.46  0.5040 21435 0.4427 11823 0.3147

250.38  0.6184  311.68  0.5709 33936  0.5596  290.24  0.4894 218.99 0.4089
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6. The equilibrium time of [EtOHmim][NTf;] and [Emim][NTf,] at 313.15 K.
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Figure S3. The variation of pressure with time for ammonia absorption in [EtOHmim][NTf;]
and [Emim][NTf,] at 313.15 K.

7. FT-IR and '"H NMR spectra of ILs.
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Figure S4. The variation of in-situ IR spectra of [EtOHmim][DCA] in NH; absorption process.
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Figure S5. "H NMR spectra of [EtOHmim][NTf,] and [Emim][NTf;].



