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Theoretical pore depth according to the deposition charge

A triangular paving of the electrode can be drawn in order to simplify the development of the formula.
Indeed, if we consider an electrode of surface S covered with nanospheres of radius R, we can divide
this surface in N triangles defined by the centre of three nanospheres as represented Figure Slla.

Figure S1 a) Top view of a nanosphere (radius R) monolayer, with the triangular paving. b) Side view
of a nanosphere, with a section of radius r at a height 4.

The area of one triangle is:
A; = V3R?
Consequently, the surface of the electrode can be expressed as:
S = NV3R?
At a height £, radius of a nanosphere equals to (Figure SI1b):

r =+/2Rh — h?

As a consequence, area occupied with portions of nanospheres inside one triangle at a height 4 is:
Vs
Aoce = P (2Rh — h?)
Then, section of a cavity between nanospheres at a height /4 is:
Vs
Acavity = V3R? — Rh + Eh2

Integration of Ac.iy between 4 = 0 and & = e, with e the pore depth, leads to the volume of a cavity
between nanospheres:

e . o,
Veavity = Acavitydh = V3R%e — ERe + ge

Consequently, for an electrode of surface S, free volume between nanospheres at a height e is given by
the formula:
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S T T
Viree = NVCﬁvity = —(\/§Rze — —Re? +_63)

V3R2 2 6
The free volume between nanospheres on electrode can also be related to the deposited charge Q as:
MQ
Viree = =
free 2.2Fp

with F the Faraday constant, p the PEDOT density and M its molar mass (M = Mepot + Mdodecylsulfate)-

It results the relation between the deposition charge O and the pore depth e:

Q 2.2Fpe ( T e w ez)
S

MEDOT + O-ZMdodecylsulfate 2\/§R 6\/§ R?
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Figure S2: (a) AFM characterization and topographic profile of two PEDOT nanostructures

generated using deposition charge of 16 and 40 mC c¢cm™ in 0.02 M EDOT, 0.1 M SDS and
0.1 M LiClO4 aqueous solution. (b) Corresponding average pore deepness of 150 and 550 nm

respectively.
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Figure S3: 3D images of a PEDOT nanostructure with (a) 380nm and (b) 550 nm pores
depth generated in 0.02 M EDOT, 0.1 M SDS and 0.1 M LiClO4 aqueous solution.
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Figure S4: SEM image of a PEDOT nanostructure generated in LiC1O4 0.1M, EDOT 0.02M,
water solution without SDS. Charge density used during deposition is (a) 12 mC.cm?, (b) 22

mC.cm™and (c) 40 mC.cm™ respectively
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Bulk
PEDOT

Sample number 1 2 3 4 5 6

Pore Depth (nm) 65 | 200 | 290 | 350 | 430 | 520 | 200

Min 84.4 77.6 | 1144 122 124.1 | 125.7 61.3

Contact angles

©)

Max 87.8 | 92.15 | 117.1 | 123.15| 126.8 | 129.6 63.8

Average 86 85 116 123 125 128 62.5

Table S1: Contact angle measured on nanostructured PEDOT films of various thicknesses and
of bulk PEDOT all samples are prepared in 0.02 M EDOT, 0.1 M SDS and 0.1 M LiCIO4

aqueous solution
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