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一、表征 

A  [C6py][DCA]的 1
H NMR 表征 

 

 

 
图 S1  离子液体[C6py][DCA]的 1

H NMR 谱图 

Fig.S1  
1
H NMR of IL [C6py][DCA] 

 

表 S1  [C6py][DCA]的 1
H NMR 的化学位移（300 MHz, CDCl3） 

Table S1  The 
1
H NMR spectrum δH (300 MHz, CDCl3) of [C6py][DCA] 

Chemical shift (ppm) Hydrogen number Radical 

0.78 (t) 3 CH2CH2CH3 

1.28-1.22 (m) 6 CH2CH2CH2CH2CH3 

1.98-1.96 (m) 2 NCH2CH2CH2 

4.95 (t) 2 NCH2 

8.12 (t) 2 C(2)H、C(4)H 

8.51 (t) 1 C(3)H 

9.55 (d) 2 C(1)H、C(5)H 

注：d: 二重峰；t: 三重峰；m: 多重峰。 
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B  [C6py][DCA]的 13
C NMR 表征 

 

 

 

图 S2  离子液体[C6py][DCA]的 13
C NMR 谱图 

Fig.S2  
13

C NMR of IL [C6py][DCA] 

 

表 S2  [C6py][DCA]的 13
C NMR 的化学位移（70 MHz, CDCl3） 

Table S2  The 
13

C NMR spectrum δC (70 MHz, CDCl3) of [C6py][DCA] 

Chemical shift (ppm) Radical 

12.61 –CH3 

20.87~30.16 –CH2– 

60.80 –CH2–N– 

118.32 =CH– 

127.12 =CH– 

143.18 =CH–N– 

144.43 –C≡N 
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C  傅里叶变换红外光谱（FT-IR）表征 

 

红外光谱谱图数据的大致归属: C=C的骨架振动νC=C位于1500-1600 cm
-1

, C-N的伸缩振

动ν=C-N位于1700-1900 cm
-1

, C-H的伸缩振动ν=C-H位于2900-3200 cm
-1

,–C≡N的伸缩振动νC≡N位

于2050-2250 cm
-1

. 
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图 S3  离子液体[C6py][DCA]的 FT-IR 谱图 

Fig.S3  FT-IR of ILs [C6py][DCA] 

D  差热扫描量热 DSC 表征 

 

图 S4  离子液体[C6py][DCA]的 DSC 谱图 

Fig.S4  DSC trace of
 
IL [C6py][DCA] 
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E  高效液相色谱（HPLC）表征 

 

 

 

图 S5  离子液体[C6py][DCA]的 HPLC 谱图 

Fig.S5  HPLC of
 
IL [C6py][DCA] 
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二、SAM 作图 

表 S3  288.15 K - 293.15 K 和 303.15 K - 338.15 K
a，[C6py][DCA]不同水含量的密度值

ρ(g·cm
-3

) 

Table S5  At 288.15 K - 293.15 K and 303.15 K - 338.15 K, values of density, ρ(g·cm
-3

), for 

[C6py][DCA] contained various amount of water 

[C6py][DCA] 

T/K 10
3
w2=1.78

b
 3.28 4.79 6.28 7.77 0 r 

s × 

10
5
 

288.15 1.04226 1.04216 1.04206 1.04195 1.04189 1.04237 0.996 1.47 

293.15 1.03927 1.03918 1.03908 1.03897 1.03890 1.03938 0.998 1.06 

303.15 1.03329 1.03321 1.03311 1.03299 1.03291 1.03341 0.998 1.22 

308.15 1.03030 1.03022 1.03013 1.02999 1.02992 1.03043 0.995 1.90 

313.15 1.02733 1.02725 1.02715 1.02702 1.02694 1.02746 0.997 1.51 

318.15 1.02438 1.02430 1.02419 1.02405 1.02397 1.02452 0.996 1.83 

323.15 1.02144 1.02136 1.02124 1.02111 1.02102 1.02158 0.997 1.54 

328.15 1.01851 1.01842 1.01831 1.01817 1.01808 1.01865 0.997 1.51 

333.15 1.01560 1.01551 1.01539 1.01524 1.01515 1.01575 0.997 1.82 

338.15 1.01270 1.01261 1.01249 1.01233 1.01224 1.01286 0.995 2.11 

标准不确定度（0.68 置信水平）：a
u(T) = ± 0.01 K, 

b
u(10

3
w2) = ± 0.02. 

 

表 S4  288.15 K - 293.15 K 和 303.15 K - 338.15 K
a，[C6py][DCA]不同水含量的表面张力值

γ(mJ·m
-2

) 

Table S4  At 288.15 K - 293.15 K and 303.15 K - 338.15 K, values of surface tension, 

γ(mJ·m
-2

), for [C6py][DCA] contained various amount of water 

[C6py][DCA] 

T/K 10
3
w2=1.90

b
 3.40 4.89 6.39 7.91 0 r s × 10

5
 

288.15 50.3 50.5 50.7 51.0 51.3 49.9 0.995 4.71 

293.15 50.0 50.2 50.4 50.7 51.0 49.6 0.995 4.71 

303.15 49.2 49.5 49.7 50.0 50.3 48.9 0.998 3.03 

308.15 48.8 49.1 49.4 49.6 49.9 48.5 0.998 3.19 

313.15 48.5 48.8 49.0 49.3 49.6 48.2 0.998 3.03 

318.15 48.2 48.5 48.7 49.0 49.2 47.9 0.998 3.22 

323.15 48.0 48.2 48.4 48.7 48.9 47.7 0.997 3.15 

328.15 47.7 47.9 48.1 48.4 48.6 47.4 0.997 3.15 

333.15 47.4 47.6 47.8 48.0 48.3 47.1 0.996 3.52 

338.15 47.1 47.3 47.5 47.7 48.0 46.8 0.996 3.52 

标准不确定度（0.68 置信水平）：a
u(T) = ± 0.01 K，b

u(10
3
w2) = ± 0.02。 

 

 

 

表 S5  288.15 K - 293.15 K 和 303.15 K - 338.15 K
a，[C6py][DCA]不同水含量的折光率值 nD 

Table S5  At 288.15 K - 293.15 K and 303.15 K - 338.15 K, values of refractive index, nD, for 

[C6py][DCA] contained various amount of water 
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[C6py][DCA] 

T/K 10
3
w2=1.90 3.43 4.91 6.57 8.07 0 r s × 10

5
 

288.15 1.5295 1.5292 1.5290 1.5288 1.5285 1.5298 0.996 4.02 

293.15 1.5279 1.5277 1.5275 1.5273 1.5270 1.5282 0.996 3.74 

303.15 1.5249 1.5247 1.5243 1.5241 1.5238 1.5253 0.994 5.74 

308.15 1.5235 1.5233 1.5231 1.5228 1.5226 1.5238 0.998 2.48 

313.15 1.5219 1.5216 1.5214 1.5212 1.5210 1.5221 0.995 3.96 

318.15 1.5202 1.5199 1.5197 1.5194 1.5191 1.5205 0.998 2.85 

323.15 1.5188 1.5186 1.5183 1.5181 1.5179 1.5191 0.996 3.56 

328.15 1.5174 1.5172 1.5170 1.5168 1.5166 1.5176 0.999 0.62 

333.15 1.5157 1.5155 1.5152 1.5150 1.5148 1.5160 0.996 3.56 

338.15 1.5141 1.5139 1.5137 1.5134 1.5132 1.5144 0.998 2.48 

标准不确定度（0.68 置信水平）：a
u(T) = ± 0.01 K，b

u(10
3
w2) = ± 0.02。 
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图 S6  [C6py][DCA]的密度值对其含水量作图 

Fig.S6  The plot of density vs. the various amount of water in [C6py][DCA] 

288.15 K: ρ = 1.04237 – 0.63424 × 10
-4

 w2, s = 1.47 × 10
-5

, r = 0.996; 

293.15 K: ρ = 1.03938 – 0.63422 × 10
-4

 w2, s = 1.06 × 10
-5

, r = 0.998; 

303.15 K: ρ = 1.03341 – 0.65418 × 10
-4

 w2, s = 1.22 × 10
-5

, r = 0.998; 

308.15 K: ρ = 1.03043 – 0.66082 × 10
-4

 w2, s = 1.90 × 10
-5

, r = 0.995; 

313.15 K: ρ = 1.02746 – 0.67419 × 10
-4

 w2, s = 1.51 × 10
-5

, r = 0.997; 

318.15 K: ρ = 1.02452 – 0.71425 × 10
-4

 w2, s = 1.83 × 10
-5

, r = 0.996; 

323.15 K: ρ = 1.02158 – 0.72762 × 10
-4

 w2, s = 1.54 × 10
-5

, r = 0.997; 

328.15 K: ρ = 1.01865 – 0.74095 × 10
-4

 w2, s = 1.51 × 10
-5

, r = 0.997; 

333.15 K: ρ = 1.01575 – 0.78101 × 10
-4

 w2, s = 1.83 × 10
-5

, r = 0.997; 

338.15 K: ρ = 1.01286 – 0.80102 × 10
-4

 w2, s = 2.11 × 10
-5

, r = 0.995. 
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图 S7  [C6py][DCA]的表面张力对其含水量作图 

Fig.S7  The plot of surface tension vs. the various amount of water in [C6py][DCA] 

288.15 K: γ = 49.96 + 0.1666 w2, s = 3.11 × 10
-2

, r = 0.998; 

293.15 K: γ = 49.72 + 0.1599 w2, s = 3.57 × 10
-2

, r = 0.997; 

303.15 K: γ = 48.86 + 0.1799 w2, s = 3.03 × 10
-2

, r = 0.998; 

308.15 K: γ = 48.48 + 0.1799 w2, s = 3.19 × 10
-2

, r = 0.998; 

313.15 K: γ = 48.16 + 0.1799 w2, s = 3.03 × 10
-2

, r = 0.998; 

318.15 K: γ = 47.90 + 0.1665 w2, s = 3.22 × 10
-2

, r = 0.998; 

323.15 K: γ = 47.69 + 0.1532 w2, s = 3.15 × 10
-2

, r = 0.997; 

328.15 K: γ = 47.39 + 0.1532 w2, s = 3.15 × 10
-2

, r = 0.997; 

333.15 K: γ = 47.10 + 0.1466 w2, s = 3.52 × 10
-2

, r = 0.996; 

338.15 K: γ = 46.80 + 0.1466 w2, s = 3.52 × 10
-2

, r = 0.996. 
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图 S8  [C6py][DCA]的折光率对其含水量作图 

Fig.S8  The plot of refractive index vs. the various amount of water in [C6py][DCA] 

288.15 K: nD = 1.5298 – 1.5490 × 10
-4

 w2, s = 4.02 × 10
-5

, r = 0.996; 

293.15 K: nD = 1.5282 – 1.4207 × 10
-4

 w2, s = 3.74 × 10
-5

, r = 0.996; 

303.15 K: nD = 1.5253 – 1.8064 × 10
-4

 w2, s = 5.74 × 10
-5

, r = 0.994; 
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308.15 K: nD = 1.5238 – 1.4872 × 10
-4

 w2, s = 2.48 × 10
-5

, r = 0.998; 

313.15 K: nD = 1.5221 – 1.4200 × 10
-4

 w2, s = 3.96 × 10
-5

, r = 0.995; 

318.15 K: nD = 1.5205 – 1.7446 × 10
-4

 w2, s = 2.85 × 10
-5

, r = 0.998; 

323.15 K: nD = 1.5191 – 1.4844 × 10
-4

 w2, s = 3.56 × 10
-5

, r = 0.996; 

328.15 K: nD = 1.5176 – 1.2916 × 10
-4

 w2, s = 6.19 × 10
-5

, r = 0.999; 

333.15 K: nD = 1.5160 – 1.4844 × 10
-4

 w2, s = 3.56 × 10
-5

, r = 0.996; 

338.15 K: nD = 1.5144 – 1.4872 × 10
-4

 w2, s = 2.48 × 10
-5

, r = 0.998. 

 


