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Figure S1. Variation of the conductance G with the bulk salt concentration bulkC . Solid 

curve: bulk solution conductance; broken curve: analytic result at a constant surface charge 

density;
1
 discrete symbols: present numerical result at Rtip=6 nm, Rbase=93.49 nm, and 

20.5 e/nmsσ = − . 
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Figure S2. Current rectification ratio Rf as a function of the half cone angle θ  for an aqueous KCl 

solution at tip 6 nmR =  and bulk 100 mMC = . 
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Figure S3. Current rectification ratio fR  as a function of the magnitude of the applied voltage, 

0V , for various salt solutions at 
tip 6 nmR =  and 1θ = ° . (a) 

bulk 300 mMC = ; (b) 

bulk 1000 mMC = . 
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Figure S4. Axial variations in the cross sectional averaged concentration difference 
avgC∆  

under various conditions, where tip 6 nmR = . (a) bulk 3 mMC = , 0.5θ = ° , and 0 0.5 VV = +  

(b) bulk 3 mMC = , 0.5θ = ° , and 0 1.5 VV = + , (c) bulk 3 mMC = , 5θ = ° , and 0 0.5 VV = + , 

(d) bulk 3 mMC = , 5θ = ° , and 0 1.5 VV = + . 
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Figure S5. Axial variations in the cross sectional averaged concentration difference 
,i avgC∆  

under various conditions, where tip 6 nmR = . (a) bulk 3 mMC = , 0.5θ = °  and 0 0.5 VV = −  

(b) bulk 3 mMC = , 0.5θ = ° , and 0 1.5 VV = − , (c) bulk 3 mMC = , 5θ = ° , and 0 0.5 VV = − , 

(d) bulk 3 mMC = , 5θ = ° , and 0 1.5 VV = − . Curves: cations; discrete symbols: anions. 
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Figure S6. Axial variations of the electric potential φ  at 0 +1.5 VV =  under various 

conditions, where tip 6 nmR =  (a) bulk 3 mMC =  and 1θ = ° ; (b) bulk 100 mMC =  and 

1θ = ° ; (c) bulk 3 mMC =  and 5θ = ° .  
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Figure S7. Current rectification ratio 
fR  as a function of the magnitude of the applied 

voltage, 0V , for various salt solutions at tip 3 nmR = . (a) bulk 3 mMC =  and 0.5θ = ° ; (b) 

bulk 100 mMC =  and 1θ = ° . 
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Figure S8. Ionic current-voltage curves for various electrolyte solutions at various 

combination of salt concentration 
bulkC  and half cone angle θ , where 

tip 6 nmR = . (a) 

bulk 3 mMC =  and 5θ = ° ; (b) 
bulk 100 mMC =  and 5θ = ° .  
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Figure S9. Variation of the selectivity S with the applied voltage bias V0 when tip 6 nmR =  

for various combinations of the type of salt and the half cone angle θ at bulk 3 mMC = , (a), 

and 
bulk 100 mMC = , (b). 
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