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Electrochemical response
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Figure S1. Cyclic voltammograms of bare HOPG (red dotted curve), modified HOPG after 4-

NBD grafting (ImM) (black curve), and 3,5-TBD grafting (1mM) (green curve), in 1 mM

KsFe(CN)s + 0.2 M Na2SOu4 electrolyte.



We have employed the charge transfer properties of a suitable redox probe, KsFe(CN)s, to analyze
the quality of the grafted film on HOPG. Figure S1 shows the CVs of bare HOPG, and of HOPG
after grafting of 4-NBD and of 3,5-TBD in 1 mM KsFe(CN)s. For bare HOPG, quasi-reversible
redox behavior is observed (red dotted curve), with peaks centering around Ef = + 0.2 V vs
Ag/AgCI and a peak separation of 80 mV. After grafting of 4-NBD, the redox current is almost
completely blocked (black curve), in accordance with surface coverage by a non-conducting
polyaryl layer.2? For 3,5-TBD-grafted HOPG (green curve), an intermediate degree of blocking
is observed, characterized by strongly suppressed redox peaks with large separation. This behavior

points at a blocking layer with point defects, in accordance with the structure observed in STM.
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Figure S2. Cyclic voltammetry (first two cycles) of 4-NBD (1mM) grafted on HOPG in 0.1 mM

HCIO4. Scan rate 50 mV s

Electrochemical characterization of the modified surface has been often used to estimate the

number of adsorbed molecules, in cases where a redox label is present. In the case of 4-NBD, the



electroactivity of the nitrophenyl group allows such estimation. To this end, after grafting, 4-NBD
modified HOPG was washed with Milli-Q water to remove physisorbed material and then
transferred to 0.1 M HCIO.. The two first cyclic voltammetric cycles in perchloric acid are shown
in Figure S2. During the first cycle, an irreversible reduction peak is observed at E = -0.78 V vs
Ag/AgCIl. Following this reduction, a quasi-reversible pair of redox peaks appears, centered
around +0.22 V. In accordance with previous studies,® the irreversible reduction peak originates
from the reduction of the grafted nitrophenyl groups to the corresponding aminophenyl and/or
hydroxylaminophenyl groups. The quasi-reversible pair of redox peaks is attributed to the
hydroxylaminophenyl/nitrosophenyl redox couple. Based on the charges involved, a surface

coverage of 11 x 107 mol cm can be estimated, which implies that a multilayer is formed.



Raman Spectroscopy and Scanning Tunneling Microscopy
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Figure S3. STM images of HOPG after grafting of 3,5-TBD from (a) 5 mM (lset

0.4 V).
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Figure S4. (a) Raman spectra for the bare HOPG used. The absence of a significant D-band

indicates good sample quality. (b) Large scale (Iset = 0.08 nA, Vias = 0.7 V) and (c) high resolution

(Iset = 0.2 nA, Viias = 0.01 V) STM images of graphene on Cu. (d) Raman spectrum of 3,5-TBD

(20 mM) on HOPG and of (e) 4-NBD (5 mM) on graphene on Cu. (f) Relative Raman shift of the

D-, G-, and 2D-bands as a function of 3,5-TBD concentration.



Height profile analysis
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Figure S5. AFM tip scratching image and histogram plot for (a) 4-NBD (1 mM) and (b) 3,5-

TBD (1 mM) modified HOPG.
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