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IR studies
The infrared spectra by the IR are given in Figures S19–21 with the ranges from 400–4000 cm-1. The mole fractions of DMA, DMF, and DMSO in these binary mixtures are 0.394, 0.436, and 0.420 (corresponds to organic solvent fraction of 0.20 in mass), respectively. Due to the hygroscopic feature, the bands originated from water are observed at ~3400 cm−1, ~2150 cm−1 , and ~1650 cm−1 in the IR spectra.
[bookmark: _GoBack]In the spectrum of IL, the C=N stretching and the O-C=O stretching are observed at ~1640 cm−1 and ~1800 cm−1, respectively. In the spectra of organic solvents, the bands of the spectra for organic solvents are detected, including C=O stretching (~1740 cm−1), CH3 bending (~1450 cm−1, ~1070 cm−1, ~900 cm−1), S-O stretching (~1070 cm−1) and CN stretching (~1340 cm−1). It is not obvious to observe stretching shift and the hydrogen-bond formations of the bands from IL and the organic solvents. Moreover, due to the similar molecular structures and the empirical solvent parameters for DMA and DMF, the effects of these two solvents on IL viscosity do not show significantly distinction. In the NMR (nuclear magnetic resonance) studies, at the low concentration of DMSO in the IL (mole fraction less than 0.4), the organic solvent of DMSO preferentially associates with the IL cation, interacting with the most acidic proton on the imidazolium ring, and it is not necessary to reach the higher mole fraction of DMSO that the DMSO then preferentially associates with the anions [7,55]. Therefore, the interactions of ion-dipole between IL and the organic solvents should be considered as the main factors on influencing the viscosities of the binary mixtures in this study.



Figure S1
The deviation for DMA between the calculated density (ρcal) using Eq. (1) fitted by the experimental value in this work and the literature value (ρlit): ■ ref [19]; □ ref [20]; ● ref [21]; ○ ref [22]; ▲ ref [23]; △ ref [24]; ▼ ref [25]; ▽ ref [26]; ◆ ref [27];  ref [28]; ★ this work.



Figure S2
The deviation for DMF between the calculated density (ρcal) using Eq. (1) fitted by the experimental value in this work and the literature value (ρlit): ■ ref [29]; □ ref [20]; ● ref [30]; ○ ref [19]; ▲ ref [31]; △ ref [32]; ▼ ref [33]; ▽ ref [34]; ◆ ref [27]; ◇ ref [35];  ref [28];  ref [36];  ref [37];  ref [38];  ref [39];  ref [40];★ this work.



Figure S3
The deviation for DMSO between the calculated density (ρcal) using Eq. (1) fitted by the experimental value in this work and the literature value (ρlit): ■ ref [41]; □ ref [42]; ● ref [43]; ○ ref [44]; ▲ ref [45]; △ ref [18]; ▼ ref [33]; ▽ ref [35]; ◆ ref [46]; ◇ ref [47]; ◀ ref [48];  ref [37]; ★ this work.



Figure S4 
Density of [C6mim][OAc] with DMA as a function of the temperature at atmospheric pressure; , x=1.000; □, x=0.880; ●, x=0.776;○, x=0.606; ▲, x=0.473; △, x=0.366; ▼, x=0.278; ▽, x=0.204; ◆, x=0.064; ◇, x=0.000. Dash line calculated by Eq. (1).



Figure S5 
Density of [C6mim][OAc] with DMF as a function of the temperature at atmospheric pressure; , x=1.000; □, x=0.860; ●, x=0.744;○, x=0.564; ▲, x=0.430; △, x=0.326; ▼, x=0.244; ▽, x=0.177; ◆, x=0.054; ◇, x=0.000. Dash line calculated by Eq. (1). 



Figure S6
Density of [C6mim][OAc] with DMSO as a function of the temperature at atmospheric pressure; , x=1.000; □, x=0.868; ●, x=0.757;○, x=0.580; ▲, x=0.446; △, x=0.341; ▼, x=0.257; ▽, x=0.187; ◆, x=0.057; ◇, x=0.000. Dash line calculated by Eq. (1).



Figure S7
The excess molar volume of [C6mim][OAc] with DMA as a function of IL mole fraction at atmospheric pressure; ■, 303.15 K; □, 308.15 K; ●, 313.15 K; ○, 318.15 K; ▲, 323.15 K; △, 328.15 K; ▼, 333.15 K; ▽, 338.15 K. Dash curve calculated by Eq. (4).



Figure S8
The excess molar volume of [C6mim][OAc] with DMF as a function of IL mole fraction at atmospheric pressure; ■, 303.15 K; □, 308.15 K; ●, 313.15 K; ○, 318.15 K; ▲, 323.15 K; △, 328.15 K; ▼, 333.15 K; ▽, 338.15 K. Dash curve calculated by Eq. (4).



Figure S9
The excess molar volume of [C6mim][OAc] with DMSO as a function of IL mole fraction at atmospheric pressure; ■, 303.15 K; □, 308.15 K; ●, 313.15 K; ○, 318.15 K; ▲, 323.15 K; △, 328.15 K; ▼, 333.15 K; ▽, 338.15 K. Dash curve calculated by Eq. (4).



Figure S10
The deviation for DMA between the calculated viscosity (ηcal) using Eq. (7) fitted by the experimental value in this work and the literature value (ηlit): ■ ref [20]; □ ref [22]; ● ref [23]; ○ ref [26]; ★ this work.



Figure S11
The deviation for DMF between the calculated viscosity (ηcal) using Eq. (7) fitted by the experimental value in this work and the literature value (ηlit): ■ ref [51]; □ ref [30]; ● ref [33]; ○ ref [34]; ▲ ref [20]; △ ref [35]; ▼ ref [36]; ▽ ref [40]; ★ this work.



Figure S12
The deviation for DMSO between the calculated viscosity (ηcal) using Eq. (7) fitted by the experimental value in this work and the literature value (ηlit): ■ ref [43]; □ ref [44]; ● ref [33]; ○ ref [52]; ▲ ref [35]; △ ref [47]; ▼ ref [48]; ★ this work.



Figure S13
Viscosity of [C6mim][OAc] with DMA as a function of IL mole fraction at atmospheric pressure; ■, 303.15 K; □, 308.15 K; ●, 313.15 K; ○, 318.15 K; ▲, 323.15 K; △, 328.15 K; ▼, 333.15 K; ▽, 338.15 K. Dash line calculated by Eq.(7).



Figure S14
Viscosity of [C6mim][OAc] with DMF as a function of IL mole fraction at atmospheric pressure; ■, 303.15 K; □, 308.15 K; ●, 313.15 K; ○, 318.15 K; ▲, 323.15 K; △, 328.15 K; ▼, 333.15 K; ▽, 338.15 K. Dash line calculated by Eq.(7).



Figure S15
Viscosity of [C6mim][OAc] with DMSO as a function of IL mole fraction at atmospheric pressure; ■, 303.15 K; □, 308.15 K; ●, 313.15 K; ○, 318.15 K; ▲, 323.15 K; △, 328.15 K; ▼, 333.15 K; ▽, 338.15 K. Dash line calculated by Eq.(7).



Figure S16
The viscosity deviation of [C6mim][OAc] with DMA as a function of IL mole fraction at atmospheric pressure; ■, 303.15 K; □, 308.15 K; ●, 313.15 K; ○, 318.15 K; ▲, 323.15 K; △, 328.15 K; ▼, 333.15 K; ▽, 338.15 K.



Figure S17
The viscosity deviation of [C6mim][OAc] with DMF as a function of IL mole fraction at atmospheric pressure; ■, 303.15 K; □, 308.15 K; ●, 313.15 K; ○, 318.15 K; ▲, 323.15 K; △, 328.15 K; ▼, 333.15 K; ▽, 338.15 K.



Figure S18
The viscosity deviation of [C6mim][OAc] with DMSO as a function of IL mole fraction at atmospheric pressure; ■, 303.15 K; □, 308.15 K; ●, 313.15 K; ○, 318.15 K; ▲, 323.15 K; △, 328.15 K; ▼, 333.15 K; ▽, 338.15 K.


Figure S19
Infrared spectra of pure IL with/without solvent of DMA; pure IL: black, IL (0.606)-DMA (0.394): blue, pure DMA: red.


Figure S20
Infrared spectra of pure IL with/without solvent of DMF; pure IL: black, IL (0.564)-DMF (0.436): blue, pure DMF: red.


Figure S21
Infrared spectra of pure IL with/without solvent of DMSO; pure IL: black, IL (0.580)-DMSO (0.420): blue, pure DMSO: red.

Table S1 
Parameters fitted by the experimental data in this work for Eq. (4)
	mixture
	A /cm3·mol-1
	B / cm3·mol-1·K-1
	C / cm3·mol-1

	IL + DMA
	-1.66
	-2.64×10-2
	11.10

	IL + DMF
	2.86
	-0.05
	15.11

	IL + DMSO
	-3.42
	-8.90×10-3
	4.63
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