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C.	Determination	of	the	transient	response	
 
We	 obtained	 the	 expression	 for	 the	 transient	 response	 of	 the	 current,	 equation	 (3),	 as	 a	
purely	phenomenological	fit	to	the	numerically	determined	diffusion	of	molecules	into	the	
channel.	

The	one‐dimensional	diffusion	equation,		

															
߲ܿሺݔ, ሻݐ
ݐ߲

ൌ ܦ
߲ଶܿሺݔ, ሻݐ
ଶݔ߲

,	

was	solved	numerically	along	the	length	L	of	a	nanochannel	using	the	following	initial	and	
boundary	conditions:		
–	 Initially,	 no	 redox	 active	 molecules	 are	 present	 in	 the	 channel.	 Hence,	 the	 starting	
condition	for	t	=	0	is	

c(x,	0)	=	0	for	0	<	x	<	L.	

–	The	bulk	concentration	at	the	edge	of	the	nanochannel	that	is	connected	to	the	reservoir	is	
kept	constant	at	cb	for	all	times	t:	

c(x	=	0,	t)	=	c(x	=	L,	t)	=	cb.	

–	 For	 t	 >	 0,	 molecules	 start	 to	 diffuse	 into	 the	 nanochannel	 from	 both	 ends	 until	 the	
concentration	equilibrates	to	c(x,	t)	=	cb	at	time		t	→	∞.		

The	 total	number	of	molecules	present	 in	 the	 channel	was	determined	by	 integrating	 the	
numerical	solution	c(x,	t)	along	the	channel	length	for	all	time	steps	t:	

	 ܰሺݐሻ ൌ  ܿሺݔ, ݔሻdݐ

 	

This	numerical	solution	N(t)	was	phenomenologically	fitted	to	the	analytical	expression	

		 ܰሺݐሻ ൌ ܿ	ܮ	erf ൬2.97	 ቀ
	௧

మ
ቁ
.
൰,	

which	does	not	deviate	more	than	3%	from	the	numerical	solution	for	all	time	t	(Figure	S3).			

If	molecules	are	 initially	present	 in	 the	nanochannel,	 i.e.	N(t	=	0)	≠	cb	L,	the	expression	for	
N(t)	is	modified	to		

	 ܰሺݐሻ ൌ ܰሺ0ሻ  ൫ܿܮ െ ܰሺ0ሻ൯	erf ൬2.97	 ቀ
	௧

మ
ቁ
.
൰.	

Since	the	faradaic	current	is	proportional	to	the	concentration	of	molecules	in	the	channel,	
the	current	i(t)	can	be	be	expressed	as	
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