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Figure S1 presents the variation of total energy of the simulation system consists of 

[Emim][BF4] and graphene nano-channel with relaxation time steps. From Figure S1, we can 

find the total energy of the simulation gradually decreases with the increasing of the simulation 

times then converges to a constant. So the simulation system can be regarded as reaching the 

equilibration.

Figure S1. The variation of total energy of the simulation system consists of [Emim][BF4] and 

SWCNT with relaxation time steps.

After the system reached the equilibration, to observe the spatial distribution of ions in axial 

direction, we calculate the mean number density of ILs, cations and anions, plotted in Figure 

S2. Clearly, the mean number of ILs fluctuates across a fixed value and no distinct layers occur 

along axial direction. It is not taking the ions distribution of ILs in axial direction into 

consideration when calculating the flow induced voltage.
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Figure S2. (a) The axial equilibrium structure of the ILs [Emim][BF4] inside a (25,25) SWCNT, 

(b) the mean number density of cations and anions in axial direction at T = 300 K.

Figure S3. MSDs of cations and anions for ILs [Emim][BF4] inside a (25,25) SWCNT at T = 

300 K.



S4

Figure S4. The equilibrated structures of ILs [Emim][BF4] inside SWCNT of different 

diameters at T = 300 K.

As showed in Figure S5a, b, although the peak value of anions is small than the peak value of 

cations near the wall of SWCNTs, the profile of the anions number density near the wall of 

SWCNTs has two separated peaks and is much broader compared to that of the cations. Thus 

anions and cations are maintained at basically the same number in the first solvation shell to 

satisfy the condition of charge neutrality. Additionally, anions are farther away from the wall 

of SWCNTs than cations.
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Figure S5. The radial number density of cations and anions inside SWCNT of different sizes 

in (a) and (b), the radial charge density of anions and cations inside SWCNT of different sizes 

in (c) and (d).
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Figure S6. Average flow velocity of cations Emim+ in (a) and anions BF4
- in (b), varying with 

time under different pore size at T = 300 K.

Figure S7. Centre of mass RDFs for (a) cations and (b) anions around the carbon atoms of 

SWCNTs.
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Figure S8. Average flow velocity of cations in (a) and anions in (b) for three kinds of ILs inside 

a (25,25) SWCNT at T = 375 K.
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Figure S9. Average flow velocity of cations in (a) and anions in (b) for ILs [Emim][BF4] inside 

a (25,25) SWCNT at T = 300, 325, 350 and 375 K.
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Figure S10. MSDs of cations in (a) and anions in (b) for ILs [Emim][BF4] inside (25,25) 

SWCNT at T = 300, 325, 350 and 375 K.


