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Figure S1. Variation of the conductance G with the bulk salt concentration C,, . Solid
curve: bulk solution conductance; broken curve: analytic result at a constant surface charge

density;' discrete symbols: present numerical result at Rip=6 nm, Rpe=93.49 nm, and

o, =-0.5 e/nm’.
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Figure S2. Current rectification ratio Ry as a function of the half cone angle & for an aqueous KCl

solutionat R, =6 nm and C,, =100 mM.
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Figure S3. Current rectification ratio R, as a function of the magnitude of the applied voltage,

v,

, for wvarious salt solutions at R, =6nm and 6=1°. (a) C,, =300mM ; (b)

C,. =1000 mM .
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Figure S4. Axial variations in the cross sectional averaged concentration difference AC,,,

under various conditions, where R, =6 nm. (a) C,, =3mM, 6=0.5°,and V,=+0.5V

(b) C,,, =3mM, 6=05° and V,=+1.5V,(c) C,, =3mM, 6=5°,and V,=+0.5V,

d) C,,,=3mM, 6=5°,and V,=+15V.

S4



(a)

70 T T T T T T
60 - KCI_cation 7
® KCI anion
OF L. NaCl_cation| ]
g 40 - v NaCl_anion |
g . LiCl_cation
= 30F & LiCl anion q
20
5 20 E
QO
< 10} E
ok i
_10 1 1 1 1 1 1
-6000 -5000 -4000 -3000 -2000 -1000 O 1000
z (nm)
C
( )1 20 T T T T T T
100 - KCI_cation i
® KCI anion
0L == NaCl_cation| |
g v NaCl_anion
------- LiCl_cation i
g 60 4 LiCl anion K
£ a0} ; ]
Q
< 0t ]
0 | ottt .
-6000 -5000 -4000 -3000 -2000 -1000 0O 1000

Figure S5. Axial variations in the cross sectional averaged concentration difference AC,

z (nm)
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under various conditions, where R, =6 nm. (a) C,, =3 mM, 6=05° and V;=-05V

(b) C,py=3mM, 8=05°and V,=-15V,(c) C,, =3mM, €=5°and V,=-05V,

(d) C,=3mM, 6=5°and V,=-15V . Curves: cations; discrete symbols: anions.

S5



a
( )1.6 T T T T T T (b)1.6 T T T T T T
1.2+ R 1.2+ E
—~ 0.8F 4 ~08F E
S S
N
ASS ASS
0.4+ ——KCl R 0.4+ R
F === NaCl
0.0F  peeeeeees LlCl i 0.0+ i
-6000 -5000 -4000 -3000 -2000 -1000 O 1000 -6000 -5000 -4000 -3000 -2000 -1000 0 1000
z (nm) z (nm)
C
( )1.6 T T T T T T
1.2+ g
~ 0.8F |
>
N
ASS
04+ E
0.0F g

-6000 -5000 -4000 -3000 -2000 -1000 0 1000
z (nm)

Figure S6. Axial variations of the electric potential ¢ at V,=+1.5V under various
conditions, where R, =6nm (a) C,, =3mM and 6=1°; (b) C,, =100 mM and

0=1°;(c) C,, =3mM and 6=5°.
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Figure S7. Current rectification ratio R, as a function of the magnitude of the applied

voltage,

g

Cpyc =100 mM and O=1°.
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, for various salt solutions at R, =3 nm. (a) C,, =3 mM and 6=0.5°; (b)



a b
@), o, .
'tttt 1tse,,
oo ®eVv?ie
2 f 3 :..,'.“ [ ] ° v vi
... < °
~ KCLI,, e _~ KCLI,, el 0
2l [o xais 2 ol [ xai
v NaCL]aniun v NaCl_]anion
OF leeeene LiCLI A T LiCl 7
& LiCL/,, ¢ LiCL/.,
-8 L L L L 12 L L L L
-0.5 -1.0 -1.5 -2.0 -0.5 -1.0 -1.5 -2.0
7 (V) 7, (V)

Figure S8. Ionic current-voltage curves for various electrolyte solutions at various

combination of salt concentration C,, and half cone angle &, where R, =6nm. (a)

Co =3mM and €=5°(b) C,, =100 mM and 6=5°.
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Figure S9. Variation of the selectivity S with the applied voltage bias Vo when R, =6 nm

for various combinations of the type of salt and the half cone angle 6 at C,, =3 mM, (a),

and C,, =100 mM, (b).
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